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UNCLASSIFIED
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, ARMY
APPROPRIATION LANGUAGE

For expenses necessary for basic and applied scientific research, development, test and evaluation, including maintenance, rehabilitation, lease,
and operation of facilities and equipment, $15,772,215,000.00 to remain available for obligation until September 30, 2025.

The FY 2024 Overseas Operations accounted for in the base budget are as follows:

In-theater and in-CONUS expenses that remain after combat operations cease and have been previously funded in Overseas Operations
$3,166,000.00.

COST STATEMENT

The following Justification Books were prepared at a cost of $365,839.52: Aircraft (ACFT), Missiles (MSLS), Weapons & Tracked Combat
Vehicles (WTCV), Ammunition (AMMO), Other Procurement Army (OPA) 1 — Tactical & Support Vehicles, Other Procurement Army (OPA) 2
— Communications & Electronics, Other Procurement Army (OPA) 3 & 4 - Other Support Equipment & Spares, Research, Development, Test and
Evaluation (RDTE) for: Budget Activity 1, Budget Activity 2, Budget Activity 3, Budget Activity 4, Budget Activity 5A, Budget Activity 5B,
Budget Activity 5C, Budget Activity 5D, Budget Activity 6, Budget Activity 7, and Budget Activity 8.
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FY 2024 RDT&E, ARMY PROGRAM ELEMENT DESCRIPTIVE SUMMARIES

UNCLASSIFIED

Introduction and Explanation of Contents

1. General. The purpose of this document is to provide summary information concerning the Research, Development, Test and Evaluation,
Army program. The descriptive summaries are comprised of R-2 (Army RDT&E Budget Item Justification — program element level), R-2A (Army

RDT&E Budget Item Justification — project level), R-3 (Army RDT&E Cost Analysis), R-4 (Schedule Profile Detail) and R-5 (Termination
Liability Funding for MDAPSs) Exhibits, which provide narrative information on all RDT&E program elements and projects through FY 2024.

2. Relationship of the FY 2024 Budget Submitted to Congress to the FY 2023 Budget Submitted to Congress. This paragraph

provides a list of program elements/projects that are major new starts, restructures, developmental transitions, and terminated programs. Explanations
for these changes can be found in the narrative sections of the Program Element R-2A Exhibits.

New Start Programs:

Budget Activity | OSDPE / Project Project Title

02 0602146A / AM6 Modular RF Communications Technology

02 0602148A/Cl4 Adaptive Avionics Technologies

02 0602141A/CIC Fire Control Lethality Technology

02 0602182A / DA8 Quantum PNT & Radio Frequency Sensing

02 0602182A / DB4 Enabling Long Standoff 3D (ELS3D) Tech

02 0602002A / DC6 Sci & Analysis for Autonomous Sys & Counter-Auton
02 0602183A / DE2 Airborne Threat Defeat

02 0602150A / DE3 Adv Beam Control Component Development for C-CM
02 0602182A / DE6 Understanding Environment as a Threat Tech

03 0603044A / CW1 Technical-SAVVY Soldier Advanced Research

03 0603116A/ DB2 Future Armaments Scalable Technologies

03 0603042A / DB5 Enabling Long Standoff 3D (ELS3D) Adv Tech

03 0603463A / DB6 Pathfinder 3D Advanced Technology

04 0604103A / DG4 NAVWAR SA

04 0603779A / DH6 Installation Resilience

05 0604802A / DC9 30mm MMPA M-SHORAD INC 3

Volume 1b -iii




05 0604818A / DD1 Unified Network Technology Trans & Integ (UNTTI)
05 0605206A / DG3 Cl and HUMINT Equipment Program-Army (CIHEP-A)
05 0605013A / DH1 Operational Medicine Information System
05 0605216A / EFA Joint Target Integrated Cmd & Coordination Suite
05 0605036A / EQ5 Combating Weapons of Mass Destruction (CWMD)
05 0605049A / XT4 Advanced Threat Detection System (ATDS)
06 0605601A / WD1 West Desert Test Center
07 0203735A / DD4 AMPYV Improvement Program
07 0607315A / DD5 Army Power Systems Modernization
Program Element/Project Restructures:

Budget

Activity Old OSDPE / Project: Title New OSDPE / Project
02 0602145A / CU5: Next Generation Combat Vehicle Technolog 0602141A/CIA
02 0602181A / CM7: All Domain Convergence Applied Research 0602141A/CIB
02 0602143A / AZ9: Soldier Lethality Technology 0602143A / BB4
02 0602143A / BBG: Soldier Lethality Technology 0602143A/BC2
02 0602145A / BG8: Next Generation Combat Vehicle Technology 0602144A / DG1
02 0602180A / CL7: Artificial Intelligence and Machine Learning Technologies | 0602180A / DES8
03 0603040A / CL6: Artificial Intelligence and Machine Learning Technologies | 0603040A / DE9
03 0603463A / AR6: Network C31 Advanced Technology 0603042A / DE7
03 0603041A / CM8: All Domain Convergence Advanced Technology 0603116A/CID
03 0603462A / BH6: Next Generation Combat Vehicle Advanced Technology 0603118A / BD9
03 0603462A / BG9: Next Generation Combat Vehicle Advanced Technology 0603119A / DG2
03 0603464A / CZ8: Long Range Precision Fires Advanced Technology 0603464A / AF2
04 0604036A / BY9: Multi-Domain Sensing System (MDSS) Adv Dev 0604036A / DD6
04 0604036A / BY9: Multi-Domain Sensing System (MDSS) Adv Dev 0604036A / DD6
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05 0604818A / EJ5: Family of Heavy Vehicles 0604622A / DG7
05 0605224A / CK4: Long-Range Hypersonic Weapon 0604182A / HX2
05 0605224A / CK4: All Up Round and Canister (AUR+C) 0604182A / HX2
05 0605457A / S40: Common Hypersonic Glide Body (CHGB) 0604182A / HX2
05 0605601A / F30: Ground Support Equipment (GSE) 0604182A / HX2
05 0203744A | EB6: HX6: Test and Evaluation 0604182A / HX2
05 0605224A / CK4: Multi-Domain Intelligence 0604805A /593
05 0605224A / CK4: Multi-Domain Intelligence 0605224A / DD8
05 0605457A / S40: Multi-Domain Intelligence 0605224A / DD9
05 0605601A / F30: Army Integrated Air and Missile Defense (AIAMD) 0605457A / SS1
06 0605601A / F30: Army Integrated Air and Missile Defense (AIAMD) 0605702A /128
07 0203744A | EB6: Army Test Ranges and Facilities 0305219A / MQ2
Program Terminations (including transfers to Procurement and Sustainment):
Budget OSDPE / Project Project Title
Activity
03 0603465A / Al8 | Future Vertical Lift Advanced Technology / Alternative Concept Engine Advanced Technology
03 0603463A / AV4 | Network C3I Advanced Technology / Foundational S&T for Network C31 Advanced Tech
04 0305251A / DD3 | Cyberspace Operations Forces and Force Support / Joint Cyber Warfighting Architecture Cyber Train
04 0604115A / AX8 | Technology Maturation Initiatives / Adv Leth and Accuracy Sys for Med Calber (ALAS-MC)
04 0604115A / AX9 | Technology Maturation Initiatives / Adv Mobility Experimental Prototype Adv Tech
05 0604802A / CE3 | Weapons and Munitions - Eng Dev / Precision Munition (Sniper)
05 0604802A / EU4 | Weapons and Munitions - Eng Dev / 40mm HV Improved High Explosive Dual Purpose
05 0604804A / FG4 | Logistics and Engineer Equipment - Eng Dev / Ultra-Lightweight Camouflage Net System (ULCANS)
05 0604822A / DV6 | General Fund Enterprise Business System (GFEBS) / General Fund Enterprise Business System
05 0604854A / HB6 | Artillery Systems - EMD / Mobile 155MM Howitzer
05 0605013A /184 | Information Technology Development / Installation Support Modules
07 0305204A / 11A | Tactical Unmanned Aerial Vehicles / Advanced Payload Develop & Spt
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07 0305206A / EH2 | Airborne Reconnaissance Systems / EMARSS ADV DEV

07 0305206A / EH3 | Airborne Reconnaissance Systems / EMARSS Payloads ADV DEV

08 0608041A / DD2 | Defensive CYBER - Software Prototype Development / Joint Cyber Warfighting Architecture Software
3. Classification: This document contains no classified data. Appropriately cleared individuals can obtain further information on

Classified/Special Access Programs by contacting the Department of the Army.
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UNCLASSIFIED

Department of Defense
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority
(Dollars in Thousands) Var 2023

FY 2023 Less FY 2023
FY 2022 Supplementals Supplementals FY 2023 Total FY 2024
Appropriation Actuals Enactment Enactment’ Enactment Request
Research, Development, Test and Evaluation, Army 14,660,654 17,142,121 9,100 17,151,221 15,775,381
Total Research, Development, Test, & Evaluation 14,660,654 17,142,121 9,100 17,151,221 15,775,381
*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional
Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).
Page 1
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Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

Management Support

Operational Systems Development

Software And Digital Technology Pilot Programs

Total Research, Development, Test, & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Classified Programs

Total Research, Development, Test, & Evaluation

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023

UNCLASSIFIED

Department of Defense
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).

(Dollars in Thousands) Mar 2023
FY 2023 Less FY 2023

FY 2022 Supplementals Supplementals FY 2023 Total FY 2024

Actuals Enactment Enactment” Enactment Request
590,078 635,395 635,395 497,455
1,521,472 1,823,330 1,823,330 948,358
2,145,309 2,532,690 2,532,690 1,455,986
3,799,417 4,631,111 6,000 4,637,111 4,420,315
3,178,005 4,317,752 600 4,318,352 5,639,364
1,901,655 1,820,502 1,820,502 1,624,585
1,416,677 1,286,510 2,500 1,289,010 1,105,748
108,041 94,831 94,831 83,570
14,660,654 17,142,121 9,100 17,151,221 15,775,381
559,789 372,120 372,120 404,375
262,480 248,995 248,995 212,694
13,733,825 16,382,072 9,100 16,391,172 15,055,009
101,466 132,270 132,270 75,317

101
2,993 6,664 6,664 27,986
14,660,654 17,142,121 9,100 17,151,221 15,775,381
(Division B of Public Law 117-180) and Additional
Page 2
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Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

Management Support

Operational Systems Development

Software And Digital Technology Pilot Programs

Total Research, Development, Test, & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Classified Programs

Total Research, Development, Test, & Evaluation

UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).

(Dollars in Thousands) Mar 2023
FY 2023 Less FY 2023

FY 2022 Supplementals Supplementals FY 2023 Total FY 2024

Actuals Enactment Enactment” Enactment Request
590,078 635,395 635,395 497,455
1,521,472 1,823,330 1,823,330 948,358
2,145,309 2,532,690 2,532,690 1,455,986
3,799,417 4,631,111 6,000 4,637,111 4,420,315
3,178,005 4,317,752 600 4,318,352 5,639,364
1,901,655 1,820,502 1,820,502 1,624,585
1,416,677 1,286,510 2,500 1,289,010 1,105,748
108,041 94,831 94,831 83,570
14,660,654 17,142,121 9,100 17,151,221 15,775,381
559,789 372,120 372,120 404,375
262,480 248,995 248,995 212,694
13,733,825 16,382,072 9,100 16,391,172 15,055,009
101, 466 132,270 132,270 75,317

101
2,993 6,664 6,664 27,986
14,660,654 17,142,121 9,100 17,151,221 15,775,381
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UNCLASSIFIED

Volume 1b - ix




UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands) Mar 2023
Appropriation: 2040A Research, Development, Test and Evaluation, Army
Program FY 2023 Less FY 2023

Line Element Se FY 2022 Supplementals Supplementals FY 2023 Total

No Number Item Act ¢ Actuals Enactment Enactment” Enactment
1 0601102A Defense Research Sciences 01 U 358,521 391,642 391,642
2 0601103Aa University Research Initiatives 01 U 88,797 107,160 107,160
3 0601104A University and Industry Research Centers 01 U 122,521 121,160 121,160
4 0601121A Cyber Collaborative Research Alliance 01 U 5,067 5,355 5,355
5 0601601A Artificial Intelligence and Machine Learning Basic Research 01 U 15,172 10,078 10,078

Basic Research 590,078 635,395 635,395

6 06020022 Army Agile Innovation and Development-Applied Research 02 U 1,000 1,000
7 0602115A Biomedical Technology 02 U 11,489
8 0602134A Counter Improvised-Threat Advanced Studies 02 ) 1,904 6,192 6,192
9 0602141A Lethality Technology 02 U 89,285 194,717 194,717
10 0602142A Army Applied Research 02 U 28,654 27,833 27,833
11 0602143A Soldier Lethality Technology 02 U 201,221 253,539 253,539
12 0602144A Ground Technology 02 U 214,489 264,523 264,523
13 0602145A Next Generation Combat Vehicle Technology 02 U 239,284 277,445 277,445
14 0602146A Network C3I Technology 02 U 161,759 212,115 212,115
15 0602147A Long Range Precision Fires Technology 02 9] 107,454 128,529 128,529
16 0602148A Future Verticle Lift Technology 02 U 130,108 104,348 104,348
17 0602150Aa Air and Missile Defense Technology 02 U 92,926 88,768 88,768
18 0602180A Artificial Intelligence and Machine Learning Technologies 02 U 14,486 16,068 16,068
*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).
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UNCLASSIFIED

Department of the Army

FY 2024 President's Budget

Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

L

Sw N

10
11
12
13
14
15
16
17

18

Program
ine Element
No Number

0601102A
06011032
0601104A
0601121A

0601601A

Basic Research

0602002A
0602115A
0602134A
0602141A
0602142A
0602143A
0602144A
0602145A
0602146A
0602147A
0602148A
0602150A

0602180A

Item Act

Defense Research Sciences 01
University Research Initiatives 01
University and Industry Research Centers 01
Cyber Collaborative Research Alliance 01
Artificial Intelligence and Machine Learning Basic Research 01
Army Agile Innovation and Development-Applied Research 02
Biomedical Technology 02
Counter Improvised-Threat Advanced Studies 02
Lethality Technology 02
Army Applied Research 02
Soldier Lethality Technology 02
Ground Technology 02
Next Generation Combat Vehicle Technology 02
Network C3I Technology 02
Long Range Precision Fires Technology 02
Future Verticle Lift Technology 02
Air and Missile Defense Technology 02
Artificial Intelligence and Machine Learning Technologies 02

UNCLASSIFIED

a a ac <

a

g o c g c o aacaaac

296,670
75,672
108,946
5,459

10,708
497,455
5,613

6,242
85,578
34,572

104,470
60,005
166,500
81,618
34,683
73,844
33,301

24,142

Mar 2023
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority
(Dollars in Thousands) Mar 2023

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Program FY 2023 Less FY 2023
Line Element Se FY 2022 Supplementals Supplementals FY 2023 Total
No Number Item Act ¢ Actuals Enactment Enactment” Enactment

19 0602181A All Domain Convergence Applied Research 02 U 25,019 27,360 27,360
20 0602182A C3I Applied Research 02 U 11,954 27,868 27,868
21 0602183A Air Platform Applied Research 02 U 6,356 41,588 41,588
22 0602184a Soldier Applied Research 02 U 10,660 15,716 15,716
23 0602213A C3I Applied Cyber 02 U 12,119 13,605 13,605
24 0602386A Biotechnology for Materials - Applied Research 02 U 19,889 21,811 21,811
25 0602785A Manpower/Personnel/Training Technology 02 U 18,414 19,649 19,649
26 0602787A Medical Technology 02 U 124,002 80,656 80,656

Applied Research 1,521,472 1,823,330 1,823,330
27 0603002A Medical Advanced Technology 03 U 147,287 31,588 31,588
28 06030072 Manpower, Personnel and Training Advanced Technology 03 [} 13,865 15,598 15,598
29 0603025A Army Agile Innovation and Demonstration 03 21,420 20,900 20,900

Artificial Intelligence and Machine Learning Advanced

30 0603040A Technologies 03 U 876 6,395 6,395
31 0603041A All Domain Convergence Advanced Technology 03 ) 20,095 45,377 45,377
32 0603042A C3I Advanced Technology 03 U 3,036 12,716 12,716
33 06030432 Air Platform Advanced Technology 03 U 727 17,946 17,946
34 0603044A Soldier Advanced Technology 03 U 858 479 479
35 0603115A Medical Development 03 ¢) 25,540
36 0603116A Lethality Advanced Technology 03 U 7,772 9,796 9,796
37 0603117A Army Advanced Technology Development 03 U 76,815 134,874 134,874

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023

(Division M of Public Law 117-328).
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UNCLASSIFIED

Department of the Army

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

L

19
20
21
22
23
24
25
26

27
28
29

30
31
32
33
34
35
36
37

Program
ine Element
No Number

0602181A
0602182A
0602183A
0602184A
0602213A
0602386A
0602785A
0602787A

Applied Research

06030027
0603007A
0603025A

0603040A
0603041A
0603042A
0603043A
0603044A
0603115A
0603116A
0603117A

Item Act

All Domain Convergence Applied Research 02
C3I Applied Research 02
Air Platform Applied Research 02
Soldier Applied Research 02
C3I Applied Cyber 02
Biotechnology for Materials - Applied Research 02
Manpower/Personnel/Training Technology 02
Medical Technology 02
Medical Advanced Technology 03
Manpower, Personnel and Training Advanced Technology 03
Army Agile Innovation and Demonstration 03
Artificial Intelligence and Machine Learning Advanced
Technologies 03
All Domain Convergence Advanced Technology 03
C3I Advanced Technology 03
Air Platform Advanced Technology 03
Soldier Advanced Technology 03
Medical Development 03
Lethality Advanced Technology 03
Army Advanced Technology Development 03

UNCLASSIFIED

a g c c ac a a cac Iolg)

(=R e N

o c c c c a c

FY 2024
Request

14,297
30,659
48,163
18,986
22,714
16,736
19,969
66,266
948,358
4,147
16,316
23,156

13,187
33,332
19,225
14,165

1,214

20,582
136,280

Mar 2023
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands) Mar 2023
Appropriation: 2040A Research, Development, Test and Evaluation, Army
Program FY 2023 Less FY 2023

Line Element Se FY 2022 Supplementals Supplementals FY 2023 Total

No Number Item Act ¢ Actuals Enactment Enactment” Enactment
38 0603118A Soldier Lethality Advanced Technology 03 U 148,458 154,639 154,639
39 0603119A Ground Advanced Technology 03 8] 281,637 415,846 415,846
40 0603134A Counter Improvised-Threat Simulation 03 U 23,920 21,486 21,486
41 0603386A Biotechnology for Materials - Advanced Research 03 U 51,774 56,853 56,853
42 0603457A C3I Cyber Advanced Development 03 U 61,426 41,354 41,354
43 0603461A High Performance Computing Modernization Program 03 U 222,220 301,964 301,964
44 0603462A Next Generation Combat Vehicle Advanced Technology 03 U 294,491 471,434 471,434
45 0603463A Network C3I Advanced Technology 03 U 205,576 177,917 177,917
46 0603464A Long Range Precision Fires Advanced Technology 03 U 138,482 202,830 202,830
47 0603465A Future Vertical Lift Advanced Technology 03 U 255,323 272,551 272,551
48 0603466A Air and Missile Defense Advanced Technology 03 ) 125,027 99,147 99,147
49 0603920A Humanitarian Demining 03 U 18,684 21,000 21,000

Advanced Technology Development 2,145,309 2,532,690 2,532,690

51 0603305A Army Missle Defense Systems Integration 04 U 56,579 118,001 118,001
52 0603308A Army Space Systems Integration 04 U 25,401 30,945 30,945
53 0603327A Air and Missile Defense Systems Engineering 04 U 15,000 15,000 15,000
54 0603619A Landmine Warfare and Barrier - Adv Dev 04 U 44,933 55,953 6,000 61,953
55 06036392 Tank and Medium Caliber Ammunition 04 U 61,641 51,488 51,488
56 0603645A Armored System Modernization - Adv Dev 04 U 154,010 135,122 135,122
57 0603747A Soldier Support and Survivability 04 U 2,791 4,060 4,060
58 0603766A Tactical Electronic Surveillance System - Adv Dev 04 U 113,365 72,314 72,314
*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Program
Line Element Se FY 2024
No Number Item Act ¢ Request

38 0603118A Soldier Lethality Advanced Technology 03 U 102,778
39 0603119A Ground Advanced Technology 03 8) 40,597
40 0603134A Counter Improvised-Threat Simulation 03 U 21,672
41 0603386A Biotechnology for Materials - Advanced Research 03 U 59,871
42 0603457A C3I Cyber Advanced Development 03 U 28,847
43 0603461A High Performance Computing Modernization Program 03 9] 255,772
44 0603462A Next Generation Combat Vehicle Advanced Technology 03 U 217,394
45 0603463A Network C3I Advanced Technology 03 U 105,549
46 0603464A Long Range Precision Fires Advanced Technology 03 U 153,024
47 0603465A Future Vertical Lift Advanced Technology 03 U 158,795
48 0603466A Air and Missile Defense Advanced Technology 03 U 21,015
49 0603920A Humanitarian Demining 03 U 9,068

Advanced Technology Development 1,455,986
51 0603305A Army Missle Defense Systems Integration 04 U 12,904
52 0603308A Army Space Systems Integration 04 U 19,120
53 0603327A Air and Missile Defense Systems Engineering 04 U
54 0603619A Landmine Warfare and Barrier - Adv Dev 04 U 47,537
55 0603639A Tank and Medium Caliber Ammunition 04 U 91,323
56 0603645A Armored System Modernization - Adv Dev 04 U 43,026
57 0603747A Soldier Support and Survivability 04 U 3,550
58 0603766A Tactical Electronic Surveillance System - Adv Dev 04 U 65,567

UNCLASSIFIED

Mar 2023
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UNCLASSIFIED

Department of the Army

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No

59
60
61
62
63
64
65
66
67

68
69
70
71
72
73

74
75
76
77
78

Program
Element
Number

0603774A
0603779A
0603790A
0603801A
0603804A
0603807A
0603827A
0604017A
0604019A

0604020A
0604035A
0604036A
0604037A
0604100A
0604101A

0604103A
0604113A
0604114A
0604115A
0604117A

Item
Night Vision Systems Advanced Development
Environmental Quality Technology - Dem/Val
NATO Research and Development
Aviation - Adv Dev
Logistics and Engineer Equipment - Adv Dev
Medical Systems - Adv Dev
Soldier Systems - Advanced Development
Robotics Development

Expanded Mission Area Missile (EMAM)

Cross Functional Team (CFT) Advanced Development & Prototyping

Low Earth Orbit (LEO) Satellite Capability
Multi-Domain Sensing System (MDSS) Adv Dev

Tactical Intel Targeting Access Node (TITAN) Adv Dev
Analysis Of Alternatives

Small Unmanned Aerial Vehicle (SUAV) (6.4)

Electronic Warfare Planning and Management Tool (EWPMT)
Future Tactical Unmanned Aircraft System (FTUAS)

Lower Tier Air Missile Defense (LTAMD) Sensor
Technology Maturation Initiatives

Maneuver - Short Range Air Defense (M-SHORAD)

Act
04
04
04
04
04
04
04
04
04

04
04
04
04
04
04

04
04
04
04
04

c g c g c a ac ac ac IOI%

c c a ac a

a c c a a

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023

(Division M of Public Law 117-328).

UNCLASSIFIED

Mar 2023
FY 2023 Less FY 2023
FY 2022 Supplementals Supplementals FY 2023 Total
Actuals Enactment Enactment” Enactment
62,534 97,478 97,478
22,491 76,749 76,749
3,639 3,805 3,805
1,138,457 1,157,472 1,157,472
10,797 24,638 24,638
27,768 5,598 5,598
25,288 23,444 23,444
78,309 26,555 26,555
26,855 258,320 258,320
77,000 77,000
18,922 35,509 35,509
50,548 47,915 47,915
28,347 863 863
9,723 10,659 10,659
892 1,425 1,425
76,349 134,719 134,719
408,766 380,147 380,147
127,725 219,742 219,742
37,939 274,838 274,838
Page 10
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UNCLASSIFIED

Department of the Army

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line

59
60
61
62
63
64
65
66
67

68
69
70
71
72
73

74
75
76
77
78

No

Program
Element
Number

0603774A
0603779A
0603790A
0603801A
0603804A
0603807A
0603827A
06040177
0604019A

0604020A
0604035A
0604036A
0604037A
0604100A
0604101A

0604103A
0604113A
0604114A
0604115A
0604117A

Item Act

Night Vision Systems Advanced Development 04
Environmental Quality Technology - Dem/Val 04
NATO Research and Development 04
Aviation - Adv Dev 04
Logistics and Engineer Equipment - Adv Dev 04
Medical Systems - Adv Dev 04
Soldier Systems - Advanced Development 04
Robotics Development 04
Expanded Mission Area Missile (EMAM) 04
Cross Functional Team (CFT) Advanced Development & Prototyping 04
Low Earth Orbit (LEO) Satellite Capability 04
Multi-Domain Sensing System (MDSS) Adv Dev 04
Tactical Intel Targeting Access Node (TITAN) Adv Dev 04
Analysis Of Alternatives 04
Small Unmanned Aerial Vehicle (SUAV) (6.4) 04
Electronic Warfare Planning and Management Tool (EWPMT) 04
Future Tactical Unmanned Aircraft System (FTUAS) 04
Lower Tier Air Missile Defense (LTAMD) Sensor 04
Technology Maturation Initiatives 04
Maneuver - Short Range Air Defense (M-SHORAD) 04

UNCLASSIFIED

a c g g g c a aca lolg}

a a c a ac a

a ac o ac <

FY 2024
Request

73,675
31,720
4,143
1,502,160
7,604
1,602
27,681
3,024
97,018

117,557
38,851
191,394
10,626
11,095
5,144

2,260
53,143
816,663
281,314
281,239

Mar 2023
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R~1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands) Mar 2023
Appropriation: 2040A Research, Development, Test and Evaluation, Army
Program FY 2023 Less FY 2023

Line Element Se FY 2022 Supplementals Supplementals FY 2023 Total

No Number Item Act ¢ Actuals Enactment Enactment” Enactment
79 0604119A Army Advanced Component Development & Prototyping 04 U 179,483 198,111 198,111
80 06041202 Assured Positioning, Navigation and Timing (PNT) 04 U 80,858 57,620 57,620
81 0604121A Synthetic Training Environment Refinement & Prototyping 04 U 198,815 242,468 242,468

Counter Improvised-Threat Demonstration, Prototype
82 0604134A Development, and Testing 04 U 12,891 14,840 14,840
83 0604135A Strategic Mid-Range Fires 04 U 404,291 404,291
84 0604182A Hypersonics 04 U 305,406 238,168 238,168
85 06044032 Future Interceptor 04 U 6,643 8,179 8,179
86 0604531A Counter - Small Unmanned Aircraft Systems Advanced Development 04 U 18,449 35,110 35,110
87 0604541A Unified Network Transport 04 U 33,879 36,966 36,966
88 0604644A Mobile Medium Range Missile 04 U 275,989
89 0604785A Integrated Base Defense (Budget Activity 4) 04 U 2,040
90 0305251A Cyberspace Operations Forces and Force Support 04 v) 55,895 55,599 55,599
999 999999999 Classified Programs 04 )
Advanced Component Development & Prototypes 3,799,417 4,631,111 6,000 4,637,111

91 0604201A Aircraft Avionics 05 U 6,411 3,335 3,335
92 0604270A Electronic Warfare Development 05 U 29,683 4,140 4,140
93 0604601A Infantry Support Weapons 05 u 77,027 83,329 83,329
94 0604604A Medium Tactical Vehicles 05 U 9,177 22,163 22,163
95 0604611A JAVELIN 05 U 8,202 16,186 16,186
*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

(Dollars in Thousands) Mar 2023

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Program
Line Element Se FY 2024
No Number Item Act ¢ Request
79 0604119A Army Advanced Component Development & Prototyping 04 U 204,914
80 0604120A Assured Positioning, Navigation and Timing (PNT) 04 U 40,930
81 0604121A Synthetic Training Environment Refinement & Prototyping 04 U 109,714
Counter Improvised-Threat Demonstration, Prototype

82 0604134A Development, and Testing 04 U 16,426
83 0604135A Strategic Mid-Range Fires 04 U 31,559
84 0604182A Hypersonics 04 ) 43,435
85 0604403A Future Interceptor 04 U 8,040
86 0604531A Counter - Small Unmanned Aircraft Systems Advanced Development 04 U 64,242
87 0604541A Unified Network Transport 04 U 40,915
88 0604644A Mobile Medium Range Missile 04 U
89 0604785A Integrated Base Defense (Budget Activity 4) 04 U
90 0305251A Cyberspace Operations Forces and Force Support 04 U
999 999999999 Classified Programs 04 U 19,200

Advanced Component Development & Prototypes 4,420,315
91 0604201Aa Aircraft Avionics 05 U 13,673
92 0604270A Electronic Warfare Development 05 U 12,789
93 0604601A Infantry Support Weapons 05 U 64,076
94 06046042 Medium Tactical Vehicles 05 ) 28,226
95 0604611A JAVELIN 05 U 7,827

Page 13
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Line
No
96
97
98
99
100
101
102
103

104
105
106
107
108
109
110
111

112
113
114
115

Program
Element
Number

0604622A
0604633A
0604641A
0604642A
0604645A
0604710A
0604713A
0604715A

0604741A
0604742A
0604746A
0604760A
0604798A
0604802A
0604804A
06048052

0604807A
0604808A
0604818A
0604820A

UNCLASSIFIED

Department of the Army
FY 2024 President's Budget

Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

(Dollars in Thousands) War 2023
Appropriation: 2040A Research, Development, Test and Evaluation, Army
FY 2023 Less FY 2023
Se FY 2022 Supplementals Supplementals FY 2023 Total
Item Act ¢ Actuals Enactment Enactment’ Enactment
Family of Heavy Tactical Vehicles 05 U 27,406 53,014 53,014
Air Traffic Control 05 U 4,244 2,623 2,623
Tactical Unmanned Ground Vehicle (TUGV) 05 U 109,849 109,849
Light Tactical Wheeled Vehicles 05 9] 1,980
Armored Systems Modernization (ASM) - Eng Dev 05 U 118,296 63,131 63,131
Night Vision Systems - Eng Dev 05 9) 41,831 92,951 92,951
Combat Feeding, Clothing, and Equipment 05 U 1,598 1,566 1,566
Non-System Training Devices - Eng Dev 05 U 28,605 18,588 18,588
Air Defense Command, Control and Intelligence - Eng Dev 05 U 58,633 55,541 55,541
Constructive Simulation Systems Development 05 U 21,424 29,481 29,481
Automatic Test Equipment Development 05 U 8,486 5,178 5,178
Distributive Interactive Simulations (DIS) - Eng Dev 05 U 12,182 8,189 8,189
Brigade Analysis, Integration and Evaluation 05 U 20,976 21,086 21,086
Weapons and Munitions - Eng Dev 05 U 287,787 285,778 600 286,378
Logistics and Engineer Equipment - Eng Dev 05 U 49,201 75,669 75,669
Command, Control, Communications Systems - Eng Dev 05 U 19,372 44,993 44,993
Medical Materiel/Medical Biological Defense Equipment - Eng
Dev 05 U 43,023 5,513 5,513
Landmine Warfare/Barrier - Eng Dev 05 U 28,622 37,150 37,150
Army Tactical Command & Control Hardware & Software 05 U 146,291 131,190 131,190
Radar Development 05 §) 124,832 71,259 71,259
*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional
Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328) .
Page 14
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No
96
97
98
99
100
101
102
103

104
105
106
107
108
109
110
111

112
113
114
115

Program
Element
Number

0604622A
0604633A
0604641A
0604642A
0604645A
0604710A
0604713A
0604715A

06047412
0604742A
0604746A
0604760A
0604798A
0604802A
0604804A
0604805A

0604807A
0604808A
0604818A
0604820A

Se FY 2024
Item Act ¢ Request

Family of Heavy Tactical Vehicles 05 U 44,197
Air Traffic Control 05 U 1,134
Tactical Unmanned Ground Vehicle (TUGV) 05 §) 142,125
Light Tactical Wheeled Vehicles 05 U 53,564
Armored Systems Modernization (ASM) - Eng Dev 05 U 102,201
Night Vision Systems - Eng Dev 05 U 48,720
Combat Feeding, Clothing, and Equipment 05 U 2,223
Non-System Training Devices - Eng Dev 05 U 21,441
Air Defense Command, Control and Intelligence - Eng Dev 05 U 74,738
Constructive Simulation Systems Development 05 V) 30,985
Automatic Test Equipment Development 05 U 13,626
Distributive Interactive Simulations (DIS) - Eng Dev 05 U 8,802
Brigade Analysis, Integration and Evaluation 05 U 20,828
Weapons and Munitions - Eng Dev 05 U 243,851
Logistics and Engineer Equipment - Eng Dev 05 o} 37,420
Command, Control, Communications Systems - Eng Dev 05 U 34,214
Medical Materiel/Medical Biological Defense Equipment - Eng

Dev 05 U 6,496
Landmine Warfare/Barrier - Eng Dev 05 U 13,581
Army Tactical Command & Control Hardware & Software 05 U 168,574
Radar Development 05 §) 94,944

UNCLASSIFIED

Mar 2023
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Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No

116
117
118
119
120
121
122
123
124
125
126

127
128
129
130
131
132
133
134
135

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023

Program
Element
Number

0604822A
0604827A
0604852A
0604854A
0605013A
0605018A
0605028A
0605030A
0605031A
0605035A
0605036A

0605038A
0605041A
0605042A
06050472
0605049A
0605051A
0605052A
0605053A
0605054A

Department of the Army

UNCLASSIFIED

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Item
General Fund Enterprise Business System (GFEBS)
Soldier Systems - Warrior Dem/Val
Suite of Survivability Enhancement Systems - EMD
Artillery Systems - EMD
Information Technology Development
Integrated Personnel and Pay System~Army (IPPS-A)
Armored Multi-Purpose Vehicle (AMPV)
Joint Tactical Network Center (JTNC)
Joint Tactical Network (JTN)
Common Infrared Countermeasures (CIRCM)

Combating Weapons of Mass Destruction (CWMD)

Act
05
05
05
05
05
05
05
05
05
05
05

Nuclear Biological Chemical Reconnaissance Vehicle (NBCRV)

Sensor Suite

Defensive CYBER Tool Development

Tactical Network Radio Systems (Low-Tier)
Contract Writing System

Missile Warning System Modernization (MWSM)

Aircraft Survivability Development

Indirect Fire Protection Capability Inc 2 - Block 1

Ground Robotics

Emerging Technology Initiatives

05
05
05
05
05
05
05
05
05

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).

UNCLASSIFIED

< ¢ g g c c o ac ac aca |O|$

c a aca a c ac ac aa

Mar 2023
FY 2023 Less FY 2023
FY 2022 Supplementals Supplementals FY 2023 Total
Actuals Enactment Enactment” Enactment
15,395 10,402 10,402
6,219 19,408 19,408
93,207 100,384 100,384
25,000 48,106 48,106
125,109 104,134 104,134
65,230 67,519 67,519
34,262
15,752 17,936 17,936
27,849 30,150 30,150
15,982 11,523 11,523
7,340
18,811 39,029 39,029
27,688 4,426 4,426
20,195 13,742 13,742
60,127 19,123 19,123
175,604 131,093 131,093
15,763 26,809 26,809
219,284 244,047 244,047
(Division B of Public Law 117-180) and Additional
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Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No

116
117
118
119
120
121
122
123
124
125
126

127
128
129
130
131
132
133
134
135

Program
Element
Number

0604822A
0604827A
0604852A
0604854A
06050132
0605018A
0605028A
0605030A
0605031A
06050352
0605036A

0605038A
0605041A
0605042A
0605047A
0605049A
0605051A
0605052A
0605053A
0605054A

Department of the Army

UNCLASSIFIED

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

(Dollars in Thousands)

Item
General Fund Enterprise Business System (GFEBS)
Soldier Systems - Warrior Dem/Val
Suite of Survivability Enhancement Systems - EMD
Artillery Systems - EMD
Information Technology Development
Integrated Personnel and Pay System-Army (IPPS-A)
Armored Multi-Purpose Vehicle (AMPV)
Joint Tactical Network Center (JTNC)
Joint Tactical Network (JTN)
Common Infrared Countermeasures (CIRCM)

Combating Weapons of Mass Destruction (CWMD)

Nuclear Biological Chemical Reconnaissance Vehicle

Sensor Suite

Defensive CYBER Tool Development

Tactical Network Radio Systems (Low-Tier)
Contract Writing System

Missile Warning System Modernization (MWSM)

Aircraft Survivability Development

Indirect Fire Protection Capability Inc 2 - Block 1

Ground Robotics

Emerging Technology Initiatives

Act
05
05
05
05
05
05
05
05
05
05
05

(NBCRV)

05
05
05
05
05
05
05
05
05

UNCLASSIFIED

. g @ o g c g ac aacac 1o Ig}

a a c c c ac ac ac a

FY 2024
Request

2,965
11,333
79,250
42,490

104,024
102,084

18,662
30,328
11,5009

1,050

27,714
4,318

16,355

27,571
24,900
196,248
35,319
201,274

Mar 2023
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Department of the Army

UNCLASSIFIED

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No
136
137
138
139
140
141
142

143
144
145
146
147
148
149
150
151
152

153
154
155

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023

Program
Element
Number

0605143A
0605144A
0605145A
0605148A
0605203A
0605205A
0605206A

0605216A
0605224A
0605225A
0605231A
0605232A
0605233A
0605235A
0605236A
0605450A
0605457A

0605531A
0605625A
0605766A

Item
Biometrics Enabling Capability (BEC)
Next Generation Load Device - Medium
Medical Products and Support Systems Development
Tactical Intel Targeting Access Node (TITAN) EMD
Army System Development & Demonstration
Small Unmanned Aerial Vehicle (SUAV) (6.5)

CI and HUMINT Equipment Program-Army (CIHEP-A)

Act
05
05
05
05
05
05
05

Joint Targeting Integrated Command and Coordination Suite

(JTIC2S)

Multi-Domain Intelligence

SIO Capability Development

Precision Strike Missile (PrSM)
Hypersonics EMD

Accessions Information Environment (AIE)
Strategic Mid-Range Capability
Integrated Tactical Communications
Joint Air-to-Ground Missile (JAGM)

Army Integrated Air and Missile Defense (AIAMD)
Counter - Small Unmanned Aircraft Systems Sys Dev &
Demonstration

Manned Ground Vehicle

National Capabilities Integration (MIP)

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law

05
05
05
05
05
05
05
05
05
05

05
05
05

117-328).

UNCLASSIFIED

a c  c o ac c IOI‘(‘J

a c c g g o c ac acac

(=]

Mar 2023
FY 2023 Less FY 2023
FY 2022 Supplementals Supplementals FY 2023 Total
Actuals Enactment Enactment” Enactment

4,326 11,091 11,091
14,835 22,439 22,439

927
54,972 108,987 108,987
122,175 143,616 143,616
2,192 6,530 6,530
9,313 6,008 6,008

22,713
181,574 259,506 259,506
107,404 633,499 633,499
16,177 10,088 10,088
5,016 5,016
12,447 12,447
2,467 2,366 2,366
154,257 263,545 263,545
49,667 14,892 14,892
194,936 554,925 554,925
13,454 17,030 17,030

(Division B of Public Law 117-180) and Additional
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R~1 FY 2024 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No
136
137
138
139
140
141
142

143
144
145
146
147
148
149
150
151
152

153
154
155

Program
Element
Number

06051437
0605144A
0605145A
0605148A
0605203A
0605205A
0605206A

0605216A
0605224A
0605225A
0605231a
0605232A
0605233A
06052352
0605236A
0605450A
0605457A

0605531A
0605625A
0605766A

Item
Biometrics Enabling Capability (BEC)
Next Generation Load Device - Medium
Medical Products and Support Systems Development
Tactical Intel Targeting Access Node (TITAN) EMD
Army System Development & Demonstration
Small Unmanned Aerial Vehicle (SUAV) (6.5)

CI and HUMINT Equipment Program-Army (CIHEP-A)

Act

05
05
05
05
05
05
05

Joint Targeting Integrated Command and Coordination Suite

(JTIC2S)

Multi-Domain Intelligence

SIO Capability Development

Precision Strike Missile (PrSM)
Hypersonics EMD

Accessions Information Environment (AIE)
Strategic Mid-Range Capability
Integrated Tactical Communications
Joint Air-to-Ground Missile (JAGM)

Army Integrated Air and Missile Defense (AIAMD)
Counter - Small Unmanned Aircraft Systems Sys Dev &
Demonstration

Manned Ground Vehicle

National Capabilities Integration (MIP)

05
05
05
05
05
05
05
05
05
05

05
05
05

UNCLASSIFIED

. @ g g c c a ac ac a

a

FY 2024
Request

36,970

132,136
81,657
31,284

2,170

9,290
41,003

272,786
900,920
27,361
348,855
22,901
3,014
284,095

36,016
996,653
15,129

Mar 2023
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Department of the Army

UNCLASSIFIED

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No
156
157
158
159

160
lel
162
163
164
165
166
167
168
169
170
171
172
173
174

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023

Program
Element
Number

06058127
0605830A
03030327
0304270A

Item
Joint Light Tactical Vehicle (JLTV) Engineering and
Manufacturing Development Ph

Aviation Ground Support Equipment
TROJAN - RH12

Electronic Warfare Development

System Development & Demonstration

0604256A
0604258A
0604759A
0605103A
0605301A
0605326A
0605502A
0605601A
0605602A
0605604A
0605606A
0605702A
0605706A
0605709A
0605712A

Threat Simulator Development

Target Systems Development

Major T&E Investment

Rand Arroyo Center

Army Kwajalein Atoll

Concepts Experimentation Program

Small Business Innovative Research

Army Test Ranges and Facilities

Army Technical Test Instrumentation and Targets
Survivability/Lethality Analysis

Aircraft Certification

Meteorological Support to RDT&E Activities
Materiel Systems Analysis

Exploitation of Foreign Items

Support of Operational Testing

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law

05
05
05
05

06
06
06
06
06
06
06
06
06
06
06
06
06
06
06

117-328).

UNCLASSIFIED

o |&

a a a <

c € g g ¢ g c c ac acac aac aa

Mar 2023

FY 2023 Less FY 2023
FY 2022 Supplementals Supplementals FY 2023 Total
Actuals Enactment Enactment” Enactment
2,470 9,376 9,376
1,158 2,959 2,959
3,362 3,761 3,761
75,520 99,938 99,938
3,178,005 4,317,752 600 4,318,352
60,749 138,937 138,937
41,769 64,132 64,132
91,130 142,031 142,031
31,087 33,631 33,631
242,279 309,005 309,005
80,386 86,824 86,824
374,118
362,223 417,567 417,567
57,584 67,962 67,962
35,042 36,500 36,500
2,398 4,777 4,777
6,389 6,958 6,958
20,771 22,004 22,004
13,631 6,186 6,186
54,797 70,718 70,718
(Division B of Public Law 117-180) and Additional
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Department of the Army

UNCLASSIFIED

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No

156
157
158
159

160
16l
162
163
le4
165
166
167
168
169
170
171
172
173
174

Program
Element
Number

0605812A
0605830A
0303032A
0304270A

Item

Joint Light Tactical Vehicle (JLTV) Engineering and
Manufacturing Development Ph

Aviation Ground Support Equipment
TROJAN - RH12

Electronic Warfare Development

System Development & Demonstration

0604256A
0604258A
06047597
0605103A
0605301A
0605326A
0605502A
0605601A
06056027
0605604A
0605606A
0605702A
0605706A
0605709A
0605712A

Threat Simulator Development

Target Systems Development

Major T&E Investment

Rand Arroyo Center

Army Kwajalein Atoll

Concepts Experimentation Program

Small Business Innovative Research

Army Test Ranges and Facilities

Army Technical Test Instrumentation and Targets
Survivability/Lethality Analysis

Aircraft Certification

Meteorological Support to RDT&E Activities
Materiel Systems Analysis

Exploitation of Foreign Items

Support of Operational Testing

Act

05
05
05
05

06
06
06
06
06
06
06
06
06
06
06
06
06
06
06

UNCLASSIFIED

a ¢ g ¢ g g o o c aacaacaccac

FY 2024
Request

27,243
1,167
3,879

137,186
5,639,364

38,492

11,873

76,167

37,078

314,872

95,551

439,118
42,220
37,518

2,718

26,902
7,805
75,133

Mar 2023
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UNCLASSIFIED

Department of the Army
FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands) Mar 2023
Appropriation: 2040A Research, Development, Test and Evaluation, Army
Program FY 2023 Less FY 2023

Line Element Se FY 2022 Supplementals Supplementals FY 2023 Total

No Number Item Act ¢ Actuals Enactment Enactment” Enactment
175 0605716A Army Evaluation Center 06 U 65,693 67,058 67,058
176 0605718A Army Modeling & Sim X-Cmd Collaboration & Integ 06 U 2,537 6,097 6,097
177 0605801A Programwide Activities 06 U 90,443 89,793 89,793
178 0605803A Technical Information Activities 06 U 31,174 37,652 37,652
179 0605805A Munitions Standardization, Effectiveness and Safety 06 U 54,922 60,645 60,645
180 0605857A Environmental Quality Technology Mgmt Support 06 9] 1,724 1,912 1,912
181 0605898A Army Direct Report Headquarters - R&D - MHA 06 U 48,798 53,271 53,271
182 0606002A Ronald Reagan Ballistic Missile Defense Test Site 06 U 78,187 89,602 89,602
183 06060032 CounterIntel and Human Intel Modernization 06 ) 10,641 1,424 1,424
184 0606105A Medical Program-Wide Activities 06 U 37,616
185 0606942A Assessments and Evaluations Cyber Vulnerabilities 06 ) 5,466 5,816 5,816
186 0909999A Financing for Cancelled Account Adjustments 06 of 101

Management Support 1,901,655 1,820,502 1,820,502

187 0603778A MLRS Product Improvement Program 07 U 11,865 18,463 18,463
188 0605024A Anti-Tamper Technology Support 07 U 8,544 9,284 9,284
189 0607131A Weapons and Munitions Product Improvement Programs 07 U 39,994 54,674 2,500 57,174
190 0607136A Blackhawk Product Improvement Program 07 U 14,599
191 0607137A Chinook Product Improvement Program 07 U 65,960 67,513 67,513
192 0607139Aa Improved Turbine Engine Program 07 U 250,533 228,036 228,036
193 0607142A Aviation Rocket System Product Improvement and Development 07 U 8,831 11,312 11,312
*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).
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Department of the Army

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No

175
176
177
178
179
180
181
182
183
184
185
186

187
188
189
190
191
192

193

Program
Element
Number

0605716A
0605718A
0605801A
0605803A
0605805A
0605857A
0605898A
0606002A
0606003A
0606105A
0606942A
0909999A

Management Support

0603778A
0605024A
0607131A
0607136A
0607137A
0607139A

0607142A

Item Act

Army Evaluation Center 06
Army Modelihg & Sim X-Cmd Collaboration & Integ 06
Programwide Activities 06
Technical Information Activities 06
Munitions Standardization, Effectiveness and Safety 06
Environmental Quality Technology Mgmt Support 06
Army Direct Report Headquarters - R&D - MHA 06
Ronald Reagan Ballistic Missile Defense Test Site 06
CounterIntel and Human Intel Modernization 06
Medical Program-Wide Activities 06
Assessments and Evaluations Cyber Vulnerabilities 06
Financing for Cancelled Account Adjustments 06
MLRS Product Improvement Program 07
Anti-Tamper Technology Support 07
Weapons and Munitions Product Improvement Programs 07
Blackhawk Product Improvement Program 07
Chinook Product Improvement Program 07
Improved Turbine Engine Program 07
Aviation Rocket System Product Improvement and Development 07

UNCLASSIFIED

a c g g c g c ac ac acacac Iolg)
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FY 2024
Request

71,118
11,204
93,895
31,327
50,409

1,629
55,843
91,340

6,348

6,025

1,624,585
14,465
7,472
8,425
1,507
9,265
201,247

3,014

Mar 2023
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Exhibit R-1 FY 2024 President's Budget
Total Obligational Authority

(Dollars in Thousands) Mar 2023
Appropriation: 2040A Research, Development, Test and Evaluation, Army
Program FY 2023 Less FY 2023

Line Element Se FY 2022 Supplementals Supplementals FY 2023 Total

No Number Item Act ¢ Actuals Enactment Enactment
194 0607143A Unmanned Aircraft System Universal Products 07 U 4,426 10,512 10,512
195 0607145A Apache Future Development 07 U 9,700 25,074 25,074
196 0607148A AN/TPQ-53 Counterfire Target Acquisition Radar System 07 U 46,009 61,559 61,559
197 0607150A Intel Cyber Development 07 U 3,611 13,343 13,343
198 0607312A Army Operational Systems Development 07 §) 28,029 26,131 26,131
199 0607313A Electronic Warfare Development 07 U 5,673 6,432 6,432
200 0607315A Enduring Turbine Engines and Power Systems 07 U
201 0607665A Family of Biometrics 07 U 1,101 1,114 1,114
202 0607865A Patriot Product Improvement 07 U 125,851 152,312 152,312
203 0203728A Joint Automated Deep Operation Coordination System (JADOCS) 07 U 24,556 19,311 19,311
204 0203735A Combat Vehicle Improvement Programs 07 U 272,438 194,229 194,229
205 0203743a 155mm Self-Propelled Howitzer Improvements 07 U 168,683 116,510 116,510
206 0203744A Aircraft Modifications/Product Improvement Programs 07 U 10,000
207 0203752A Aircraft Engine Component Improvement Program 07 U 127 148 148
208 0203758A Digitization 07 U 3,759
209 0203801A Missile/Air Defense Product Improvement Program 07 U 122 3,109 3,109
210 0203802A Other Missile Product Improvement Programs 07 ) 9,956 9,027 9,027
211 0205412a Environmental Quality Technology - Operational System Dev 07 U 253 793 793
212 0205778A Guided Multiple-Launch Rocket System (GMLRS) 07 U 58,516 20,180 20,180
213 0208053A Joint Tactical Ground System 07 U 11,379 8,813 8,813
*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023 (Division M of Public Law 117-328).
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Department of the Army

FY 2024 President's Budget
Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No

194
195
196
197
198
199
200
201
202

203
204
205
206
207
208
209
210

211
212
213

Program
Element
Number

0607143A
0607145A
0607148A
0607150A
0607312A
0607313A
06073157
0607665A
0607865A

0203728A
0203735A
0203743A
0203744A
0203752A
0203758A
0203801A
0203802A

0205412Aa
0205778A
0208053A

Item Act

Unmanned Aircraft System Universal Products 07
Apache Future Development 07
AN/TPQ-53 Counterfire Target Acquisition Radar System 07
Intel Cyber Development 07
Army Operational Systems Development 07
Electronic Warfare Development 07
Enduring Turbine Engines and Power Systems 07
Family of Biometrics 07
Patriot Product Improvement 07
Joint Automated Deep Operation Coordination System (JADOCS) 07
Combat Vehicle Improvement Programs 07
155mm Self-Propelled Howitzer Improvements 07
Aircraft Modifications/Product Improvement Programs 07
Aircraft Engine Component Improvement Program 07
Digitization 07
Missile/Air Defense Product Improvement Program 07
Other Missile Product Improvement Programs 07
Environmental Quality Technology - Operational System Dev 07
Guided Multiple-Launch Rocket System (GMLRS) 07
Joint Tactical Ground System 07

UNCLASSIFIED
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FY 2024
Request

25,393
10,547
54,167
4,345
19,000
6,389
2,411
797
177,197

42,177
146,635
122,902

146
1,515
4,520

10,044

281
75,952
203

Mar 2023
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Exhibit R-1 FY 2024 President's Budget

Total Obligational Authority

(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test and Evaluation, Army

Line
No
216
217
218
219
222
223
224
225
226
227
999

228

Program
Element
Number

0303028A
0303140A
0303141A
0303142A
0305179A
0305204A
0305206A
0305219A
03076652
0708045A
999999999

Operational Systems Development

0608041A

Item Act
Security and Intelligence Activities 07
Information Systems Security Program 07
Global Combat Support System 07
SATCOM Ground Environment (SPACE) 07
Integrated Broadcast Service (IBS) 07
Tactical Unmanned Aerial Vehicles 07
Airborne Reconnaissance Systems 07
MQ-1C Gray Eagle UAS 07
Biometrics Enabled Intelligence 07
End Item Industrial Preparedness Activities 07
Classified Programs 07
Defensive CYBER - Software Prototype Development 08

Software And Digital Technology Pilot Programs

Total Research, Development, Test and Evaluation, Army

c g c g c c a ac ac ac T Ig}

*Includes enacted funding in the Ukraine Supplemental Appropriation Act, 2023 (Division B of Public Law 117-180) and Additional

Ukraine Supplemental Appropriation Act, 2023

(Division M of Public Law 117-328).

UNCLASSIFIED

Mar 2023
FY 2023 Less FY 2023
FY 2022 Supplementals Supplementals FY 2023 Total
Actuals Enactment Enactment” Enactment
24,506
15,680 17,209 17,209
43,643 22,600 22,600
16,186 18,297 18,297
5,430 9,926 9,926
8,410 4,500 4,500
11,782 17,165 17,165
2,066
101,466 132,270 132,270
2,993 6,664 6,664
1,416,677 1,286,510 2,500 1,289,010
108,041 94,831 94,831
108,041 94,831 94,831
14,660,654 17,142,121 9,100 17,151,221
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Line
No
216
217
218
219
222
223
224
225
226
227
999

228

Program
Element
Number

0303028A
0303140A
0303141A
0303142A
0305179A
0305204A
0305206A
0305219A
0307665A
0708045A
999999999

UNCLASSIFIED

Department of the Army
FY 2024 President's Budget

Exhibit R-1 FY 2024 President's Budget

Item

Security and Intelligence Activities
Information Systems Security Program
Global Combat Support System

SATCOM Ground Environment (SPACE)
Integrated Broadcast Service (IBS)

Tactical Unmanned Aerial Vehicles

Airborne Reconnaissance Systems

MQ-1C Gray Eagle UAS

Biometrics Enabled Intelligence

End Item Industrial Preparedness Activities

Classified Programs

Operational Systems Development

0608041A

Defensive CYBER - Software Prototype Development

Software And Digital Technology Pilot Programs

Total Research, Development, Test and Evaluation, Army

0
0
0
0
0
0
0
0
0
0
0

0

UNCLASSIFIED

(Dollars in Thousands)

Act
7
7
7
7
7
7
7
7
7
7
7

8

Total Obligational Authority

. © @ g c g ac ac acac 'Olg

FY 2024
Request

301
15,323
13,082
26,838

9,456

6,629

75,317
8,786
1,105,748
83,570
83,570

15,775,381

Mar 2023
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602002A I Army Agile Innovation and Development-Applied Research

Research

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total

Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

Total Program Element - - 1.000 5.613 - 5.613 18.845 19.218 18.128 18.357 0.000 81.161
DC4: Army Applied Innovation - - 0.500 3.135 - 3.135 3.657 4.306 4.752 4.814 0.000 21.164
DC5: Team Ignite - - 0.500 0.345 - 0.345 8.919 8.947 8.979 9.097 0.000 36.787
DC6: Sci & Analysis for - - - 2.133 - 2.133 6.269 5.965 4.397 4.446 0.000 23.210
Autonomous Sys & Counter-
Auton

A. Mission Description and Budget Item Justification

Work is performed by the United States Army Futures Command.

Work in this program element is closely coordinated with program element 0603025A (Army Agile Innovation and Demonstration).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering Priority focus areas and the Army Modernization Strategy.

This Program Element (PE) funds the Army's goal of assessing and researching innovative solutions to achieve future force modernization. The Army is developing

new ways of doing business to include strategic and "non-traditional" partnerships and working with traditional vendors in novel ways to allow for agile integration of
leading-edge technology. Critical technologies that allow for technological superiority are increasingly dual-use or developed in academia-led partnerships that leverage
cutting edge innovation. In an era of global competition, technological superiority requires agile and rapid innovation. Cross-cutting modernization initiatives leverage
strategic partnerships foster an environment to bring knowledge and expertise to demonstrate breakthrough and innovative technologies that will benefit the warfighter.
These collaborations bring new ways of doing business to assess and evaluate emerging technologies with high payoff potential to address current technology shortfalls.
Leveraging other innovative mechanisms, to include accelerators, incubators, and other technology accelerants, to enhance innovation is part of the overall innovation
strategy. Innovation includes not only hardware and physical products but also software, software development, artificial intelligence (Al) and machine learning, all as
stand-alone initiatives and as part of broader innovation to programs and technology development. Oversight includes a joint Innovation governance which requires joint
evaluation of programs that will meet the basis of Army Priorities and Army Modernization needs to inform an optimal technology investment strategy.

PE 0602002A: Army Agile Innovation and Development-Ap...

Army

UNCLASSIFIED

Page 1 of 8

R-1 Line #6

Volume 1b -1




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity

Research

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602002A I Army Agile Innovation and Development-Applied Research

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
» Congressional General Reductions
» Congressional Directed Reductions
» Congressional Rescissions
» Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer
* Adjustments to Budget Years

Change Summary Explanation

capability to reach TRL 6 in FY26.

FY 2022 FY 2023
0.000 9.534
0.000 1.000
0.000 -8.534

- -8.534

14.088
5.613
-8.475

-8.475

FY 2024 Base FY 2024 OCO

FY 2024 Total

14.088
5.613
-8.475

-8.475

Funding realigned to PE 0603464A Project AF2 Long Range Maneuverable Fires (LRMF) Advanced Tech for acceleration of PrSM Inc IV extended range

PE 0602002A: Army Agile Innovation and Development-Ap...
Army
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602002A I Army Agile Innovation and
Development-Applied Research

Project (Number/Name)
DC4 | Army Applied Innovation

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
DC4: Army Applied Innovation - 0.500 3.135 - 3.135 3.657 4.306 4.752 4.814 0.000 21.164

A. Mission Description and Budget Item Justification

This project funds the Applied Research portion of the Army Innovation Plan, the Army's investment strategy to rapidly accelerate innovative solutions to challenging
Warfighter problems. This project will provide the Army with the most advanced and cutting-edge solutions, and the ability to adapt and integrate multi-disciplinary
innovative technologies. This project accelerates ideation & system-level integration at the initial phase of scientific concepts and technology development, to generate a
holistic entry into the acquisition pipeline at the most appropriate milestone. This effort seeks to research, evaluate, and validate these technologies in support of cross-
domain operations and accelerating solutions that will meet Army Priorities and provide a pathway for entry into the acquisition process.

This project is coordinated with Program Element 0603025A (Army Agile Innovation and Demonstration), Project DA3 (Army Advanced Innovation).

Army Senior Leadership approves Army innovation projects during the budget year and year of execution based on priority, opportunity, and return on investment for the
American taxpayer - ensuring that innovations have a high potential for filling capability gaps and transitioning.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
Work in this effort is performed by the United States (US) Army Futures Command.

Work in this Project supports any need for acceleration of a solution to address Army Priorities.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Army Applied Innovation - 0.482 3.135
Description: The Army seeks to research, evaluate, and validate cross-domain technology that display unique and innovative

potential to rapidly produce disruptive and groundbreaking capabilities that fall outside of the normal acquisition pipeline.

FY 2023 Plans:

Initiate a competitive process that selects technologies with a high promise of advancing and accelerating capabilities to be

investigated in open systems and digital engineering architectures, prior to be transitioned to further Science and Technology

efforts. The Army Innovation Program will accept multiple new efforts that support Army Modernization, to include cyber,

Electronic Warfare, Sensors, Power and Energy, Artificial Intelligence and Autonomy, Communications, Position, Navigation and

Timing, advancing Synthetic Training Environments; and Air and Ground Platform integration.

FY 2024 Plans:

PE 0602002A: Army Agile Innovation and Development-Ap... UNCLASSIFIED Vo103
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Development-Applied Research

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602002A I Army Agile Innovation and |DC4 | Army Applied Innovation

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

FY 2024

Identify breakthrough and disruptive technologies, engage novel ideation & system-level integration at the initial phase of

the scientific concepts and technology development. Merge synergistic cross-cutting innovations that will lead to advance
disruptive technological solutions to Army priorities that require an accelerated solution. Also Identify and initiate development of
emergent technologies, for integration in the science and technology program, to address challenges in future operating concepts,
operational needs and Army identified priorities.

FY 2023 to FY 2024 Increase/Decrease Statement:

The applied innovation portfolio is part of a multi-tiered, holistic strategy to accelerate integration of technologies. The increase
will allow for continuation of projects in year 1, along with newly identify needs that will accelerate transition development to a
programmed advanced technology budget activity 3 approved program.

Title: SBIR/STTR

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

0.018

Accomplishments/Planned Programs Subtotals

0.500

3.135

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602002A: Army Agile Innovation and Development-Ap... UNCLASSIFIED
Army Page 4 of 8 R-1 Line #6

Volume 1b - 4




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602002A I Army Agile Innovation and

Development-Applied Research

Project (Number/Name)
DC5 | Team Ignite

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete, Cost
DC5: Team Ignite - 0.500 0.345 - 0.345 8.919 8.947 8.979 9.097 0.000 36.787

Note

A. Mission Description and Budget Item Justification

B. Accomplishments/Planned Programs ($ in Millions)

Work in this Project is performed by the United States Army Futures Command (AFC).

In FY 2024 realigned to PE 0603464A Project AF2 Long Range Maneuverable Fires (LRMF) Advanced Tech

IGNITE is part of the multi-tiered Army Innovation Plan to investigate non-traditional and innovative technologies to rapidly develop the technology, delivering quick
solutions for Army identified problems. IGNITE empowers individuals to create new approaches to ensure competitive advantage, identifies future warfighting concepts
from recent scientific discoveries, ensures capability requirements are grounded in feasible technological advancements and uses data and analytics to build a
common language across communities. The primary end state of IGNITE is an Army Modernization Enterprise that has institutionalized a new way of business where
modernization processes are inherently collaborative across our diverse expertise, including S&T, conceptual, analytical, operational, experimental, requirements, and
threat communities. This will allow decisive capabilities to be developed at a faster pace than our adversaries.

FY 2022

Title: Team IGNITE

FY 2023 Plans:

technical metrics.
FY 2024 Plans:

Description: The IGNITE philosophy emphasizes integration through numerous pathways and mechanisms. These include, but
are not limited to, cross-organizational events, organizational offices, enduring cohorts, enabling processes, and Ignite innovators.

Investigates Innovation, Collaboration, and Integration among multiple communities (S&T, conceptual, analytical, operational,
experimental, requirements, and threat communities) with diverse expertise to support the Ignite Strategy. Design and develops
plans to accelerate the development of an integrated technology capability with explicit plans for the operational metrics to guide
and refine technical development. Develops (and educates workforce) on systematic processes to track risk against metrics and
integrate these processes into DEVCOM led reviews. Develops and leads collaborative workshops to identify future concepts
about "what could be" for how the future Army fights, organizes, and equips. Conducts experiments to access operational impact
and identify innovative solutions for dynamic near peer threats. Validates modeling tools, simulation capabilities, and analytic
models to determine the operational value at early levels of idea maturity and directly link operational metrics and capabilities to

PE 0602002A: Army Agile Innovation and Development-Ap...

Army
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602002A I Army Agile Innovation and
Development-Applied Research

Project (Number/Name)
DC5 | Team Ignite

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023

FY 2024

outcomes/best practices.

FY 2023 to FY 2024 Increase/Decrease Statement:
Decreased funding reflects planned lifecycle of the effort.

Will support limited engagements between multiple communities to wrap up FY23 efforts and document collaborative learning

Title: SBIR/STTR Transfer

FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

- 0.018 -

Accomplishments/Planned Programs Subtotals - 0.500 0.345

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602002A: Army Agile Innovation and Development-Ap...

Army
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602002A / Army Agile Innovation and |DC6 | Sci & Analysis for Autonomous Sys &
Development-Applied Research Counter-Auton
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

DC6: Sci & Analysis for - - - 2133 - 2133 6.269 5.965 4.397 4.446 0.000 23.210
Autonomous Sys & Counter-
Auton
Note

Sci & Analysis for Autonomous Sys & Counter-Auton is a new start within the Army Agile Innovation and Development-Applied Research program in FY 2024.

In Fiscal Year (FY) 2024 this Project is a New Start.

A. Mission Description and Budget Item Justification

This Project investigates and develops capabilities to understand and characterize emerging Science and Technology (S&T) technical pursuits and impacts through
collaborative analytics that enable the assessment of autonomous systems-of-systems, their implications to the future threat environment, and analyzes their
contributions to the Multi-Domain Operation (MDO) concept in relevant operational scenarios. This is a cross-cutting effort that supports S&T, analysis and modeling and
simulation (M&S) efforts associated with the development of autonomous systems and their application in military operations.

Work in this Project also funds research to investigate, develop, and validate tools, methodologies, and analytical techniques to extend experimental results, assure
early consideration of technology and system vulnerabilities, reduce developmental risk, provide mission context, and improve the robustness of technology readiness
assessments.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Threat and Operations Based Intelligent Autonomy Science (TOBIAS) - - 1.257

Description: This effort develops and implements models that will be used to assess the vulnerability and lethality (kinetic and
non-kinetic) of U.S. and threat autonomous systems. This work will also incorporate the software-based behavioral capabilities
of these systems including interfacing with humans. Technology forecasting will be used to enable the development of optimal
investment strategies for autonomy science on the basis of operational merit.

FY 2024 Plans:
Will characterize the elements of vulnerability of autonomy science for unmanned ground and air platforms; define taxonomy and
metrics and the representation of these effects in tools that will be developed by the DEVCOM Data and Analysis Center (DAC);

PE 0602002A: Army Agile Innovation and Development-Ap... UNCLASSIFIED VAT
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602002A / Army Agile Innovation and |DC6 | Sci & Analysis for Autonomous Sys &
Development-Applied Research Counter-Auton
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
investigate the fragility of Artificial Intelligence/Machine Learning (Al/ML) for autonomous mobility of unmanned ground and air
vehicles operating in a contested environment; perform baseline studies on vulnerability of software-based behaviors to non-
kinetic effects; investigate approaches for modeling the vulnerabilities; explore forecasting science for autonomous warfare and its
effective operational use during the period of 2030-2050, scope includes U.S. and allies versus near-peer threats.
FY 2023 to FY 2024 Increase/Decrease Statement:
This project is a new start in Fiscal Year (FY) 2024
Title: Vulnerability and Lethality Analysis Tools for Early Science and Technology - - 0.876
Description: Investigates, develops, and validates analytical tools, techniques, and methodologies to extend experimental
and research results, ensuring early investigation of technology, system vulnerabilities, human systems integration, system
performance, and mission effectiveness. Task objectives reduce developmental risk, provide validation of methodologies and tools
in realistic mission contexts, and improve the robustness of technology readiness assessments.
FY 2024 Plans:
Will develop analytical capabilities for high priority autonomous technologies to enhance discovery and motivate early and
comprehensive consideration of vulnerabilities; determine tactically critical technology metrics through scientific research and
promote transition of science into systems at reduced risk with greater maturity and enhanced trust in functional autonomy;
optimize analytical capabilities and assess system performance and effectiveness in an operational mission context.
FY 2023 to FY 2024 Increase/Decrease Statement:
This project is a new start in Fiscal Year (FY) 2024
Accomplishments/Planned Programs Subtotals - - 2.133
C. Other Program Funding Summary ($ in Millions)
N/A
Remarks
D. Acquisition Strategy
N/A
PE 0602002A: Army Agile Innovation and Development-Ap... UNCLASSIFIED VAT
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity
2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602115A | Biomedical Technology

Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
Total Program Element 0.000 11.489 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 11.489
EB2: HIV Biomedical Technology - 11.489 - - - - - - - - 0.000 11.489

A. Mission Description and Budget Item Justification

This Program Element (PE) funds the Military Human Immunodeficiency Virus (HIV) Research Program and the Combatting Antimicrobial Resistant Bacteria (CARB)
projects. The goal of the Military HIV Research Program is to refine identification methods for determining genetic diversity of the virus, to conduct preclinical work in
laboratory animals including non-human primates to identify candidates for global HIV-1 vaccine, and to evaluate and prepare overseas sites for clinical trials with these
vaccine candidates. For the CARB program, funding provides for the development of strategies to prevent, mitigate, and treat antibiotic resistant bacteria in wounds
through the CARB - Walter Reed Army Institute of Research (WRAIR) Discovery and Wound Program.

B. Program Change Summary ($ in Millions) FY 2022 FY 2023 FY 2024 Base FY 2024 OCO FY 2024 Total
Previous President's Budget 11.925 0.000 0.000 - 0.000
Current President's Budget 11.489 0.000 0.000 - 0.000
Total Adjustments -0.436 0.000 0.000 - 0.000

 Congressional General Reductions -

 Congressional Directed Reductions -

» Congressional Rescissions -

 Congressional Adds -

» Congressional Directed Transfers -

* Reprogrammings -0.436

* SBIR/STTR Transfer -
PE 0602115A: Biomedical Technology UNCLASSIFIED Vol T
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602115A | Biomedical Technology EB2 / HIV Biomedical Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete, Cost
EB2: HIV Biomedical Technology - 11.489 - - - - - - - - 0.000 11.489

A. Mission Description and Budget Item Justification

The Military Human Immunodeficiency Virus (HIV) Research Program conducts research on HIV, which causes acquired immunodeficiency syndrome (AIDS). Work
in this area includes refining improved identification methods to determine genetic diversity of the virus and evaluating and preparing overseas sites for clinical trials
with global vaccine candidates. Additional activities include refining candidate vaccines for preventing HIV and undertaking preclinical studies (studies required before
testing in humans) to assess vaccine for potential to protect and/or manage the disease in infected individuals. This project is jointly managed through an Interagency
Agreement between United States Army Medical Research and Development Command (USAMRDC) and the National Institute of Allergy and Infectious Diseases

(NIAID) of the National Institutes of Health.

The Combatting Antimicrobial Resistant Bacteria (CARB) research program was established in response to Presidential direction in late 2013 to create a National
Strategy to address the critical issue of antimicrobial resistance. This effort's focus is on the development of new/novel antibiotics, especially those targeting the most
resistant and worrisome Gram negative bacterial pathogens, using existing expertise at the Walter Reed Army Institute of Research (WRAIR), and leveraging other
WRAIR capabilities to evaluate viable candidate targets for advanced discovery. This project supports (both directly and indirectly) Global Health Security Agenda

priorities to respond rapidly and effectively to biological threats of international concern.

The cited work is also consistent with the Under Secretary of Defense, Research and Engineering Science and Technology focus areas, and supports the principal area

of Military Relevant Infectious Diseases to include HIV.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: HIV Biomedical Technology 9.536 - -
Description: The Military HIV Research Program (MHRP) conducts research on HIV, which causes AIDS. Work in this area

includes refining improved identification methods to determine genetic diversity of the virus and evaluating and preparing

overseas sites for future vaccine trials. Additional activities include refining candidate vaccines for preventing HIV and undertaking

preclinical studies (studies required before testing in humans) to assess vaccine for potential to protect and/or manage the

disease in infected individuals.

Title: Combatting Antimicrobial Resistant Bacteria 1.953 - -

Description: The CARB research program focus is to establish in-house capabilities for an antibacterial drug discovery program
directed toward military relevant drug-resistant bacteria that a) encompasses assessment of external products/candidates/leads
that may meet Department of Defense (DoD) requirements, b) opens active intramural based discovery efforts of new potential
products/candidates/leads for development, and c) fosters partnerships with external collaborators to develop/co-develop new
potential antibacterial treatment therapeutics.
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602115A | Biomedical Technology EB2 / HIV Biomedical Technology

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Accomplishments/Planned Programs Subtotals 11.489 - -

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602115A: Biomedical Technology UNCLASSIFIED Volume 1b - 11
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602134A | Counter Improvised-Threat Advanced Studies

Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years FY 2022 | FY 2023 Base (0]ef0) Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
Total Program Element - 1.904 6.192 6.242 - 6.242 6.245 6.273 6.276 6.344 0.000 39.476
CD2: Counter Improvised-Threat - 1.904 6.192 6.242 - 6.242 6.245 6.273 6.276 6.344 0.000 39.476
Advanced Studies

A. Mission Description and Budget Item Justification

This Program Element (PE) executes applied research into novel methods for detecting and defeating Improvised Explosive Devices (IED) through the application

of emerging technologies as well as research into emerging IED threats to evaluate potential methods of defeat. The goal of this research is to increase the ability of
deployed forces to positively identify IEDs with minimal false alarms and positively neutralize or mitigate the effects of IEDs with minimal collateral damage through the
systematic identification and maturation of technologies capable of defeating IEDs.

This PE is executed by the Army Futures Command (AFC) in coordination with the Under Secretary of Defense for Research and Engineering (USD/R&E) and the

Defense Threat Reduction Agency (DTRA).

Work in this PE was previously conducted under PE 0602134BR, Improvised Threat Reduction Applied Research.
FY 2024 Base

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
 Congressional General Reductions
 Congressional Directed Reductions
» Congressional Rescissions
 Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer
* Adjustments to Budget Years

Change Summary Explanation

Increased funding due to revised economic assumptions.

FY 2022

1.976
1.904
-0.072

FY 2023

6.192
6.192
0.000

6.215
6.242
0.027

0.027

FY 2024 OCO

FY 2024 Total

6.215
6.242
0.027

0.027

PE 0602134A: Counter Improvised-Threat Advanced Studi...
Army
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

‘ Date: Ma

rch 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602134A | Counter Improvised-Threat

Project (Number/Name)
CD2 | Counter Improvised-Threat Advanced

Advanced Studies Studies
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years FY 2022 | FY 2023 Base (0]ef0) Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CD2: Counter Improvised-Threat - 1.904 6.192 6.242 - 6.242 6.245 6.273 6.276 6.344 0.000 39.476
Advanced Studies

A. Mission Description and Budget Item Justification

potential methods of defeat of the same.

Defense Threat Reduction Agency (DTRA).
Work in this Project was previously conducted under PE 0602134, Improvised Threat Reduction Applied Research.

Work in this Project is related to, and fully coordinated with, PE 0603134A Counter Improvised-Threat Simulation.

B. Accomplishments/Planned Programs ($ in Millions)

This Project investigates novel methods for detecting and defeating improvised explosive devices (IED) as well as research into emerging IED threats to evaluate

This Project is executed by the Army Futures Command (AFC) in coordination with the Under Secretary of Defense for Research and Engineering (USD/R&E) and the

FY 2022

FY 2023

FY 2024

Title: Counter IED Emerging Technologies

Description: This effort investigates emerging technologies to include physics, chemistry, biology and computer science to
identify applications to detect current and emerging IED threats and defeat their critical components. This effort investigates novel
methods and technology solutions for the detection and defeat of IEDs through the systematic identification and maturation of
technologies capable of defeating these threats. The goals include increasing the distance for standoff detection, improving the
probability of positive identification and reducing the rate of false indications. This effort is informed by technology trends across
the Department of Defense and by analysis of IED threats encountered in operational scenarios.

FY 2023 Plans:

Investigate, research and validate emerging RF, EM, EO/IR and other novel IED detection technologies and technology
components. Investigate advanced neutralization techniques and components that can be applied to predicting threat
emplacements. Evaluate multiple technologies in a laboratory environment for their ability to counter IED threats.

FY 2024 Plans:
Will investigate and mature optical and RF components and techniques to mitigate electromagnetic interference and increase
detectability of physically obscured targets. Will reduce time needed for neutralization and expand effectiveness against various

1.904

5.966

6.242

UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602134A | Counter Improvised-Threat

Advanced Studies

Project (Number/Name)

CD2 | Counter Improvised-Threat Advanced

Studies

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects planned lifecycle of this effort.

IED trigger types. Will continue to investigate and develop emerging technologies to assess their ability to counter IED threats.
Will investigate sensor effectiveness in multiple locations and in varied environments.

Title: SBIR/STTR Transfer - 0.226 -
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 1.904 6.192 6.242

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602134A: Counter Improvised-Threat Advanced Studi...
Army
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602141A / Lethality Technology
Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
Total Program Element - 89.285 194.717 85.578 - 85.578 86.406 95.443 96.819 95.751| Continuing| Continuing
AHG6: Disruptive Energetics and - 8.106 8.682 8.752 - 8.752 8.805 8.816 8.822 8.919 0.000 60.902
Propulsion Technologies
AH7: Lethal and Scalable Effects - 1.841 1.346 1.574 - 1.574 1.574 1.576 1.577 1.594| Continuing| Continuing
Technologies
AHS8: Lethality Materials and - 3.872 1.868 1.906 - 1.906 1.906 1.907 1.909 1.930 0.000 15.298
Processes Technology
AH9: Advanced Warheads - 24.118 26.780 24.326 - 24.326 27.237 29.256 31.958 32.306 0.000 195.981
Technology
BS6: Lethality Technology (CA) - 27.500|  107.000 - - - - - - - 0.000,  134.500
CF7: Solid-state Laser Concepts - 7.271 8.567 9.892 - 9.892 9.892 9.904 9.91 10.019 0.000 65.456
and Architectures
CF8: Terminal Effects Against - 3.893 3.938 2.180 - 2.180 1.032 5.174 4.331 3.729 0.000 24.277
Critical Targets Tech
CG4: Advanced Radar Concepts - 4.516 5.891 6.008 - 6.008 6.030 8.990 8.995 9.093 0.000 49.523
and Technologies
CI1: Advanced Armaments - - 1.544 1.684 - 1.684 8.694 7.460 6.732 5.329 0.000 31.443
Lethality Technology
CIA: Applied Armaments Tech - - - 3.445 - 3.445 - - - - 0.000 3.445
for Distributed Lethality
CIB: Sensor to Shooter (STS) - - - 6.468 - 6.468 - - - - 0.000 6.468
Applied Research
CIC: Fire Control Lethality - - - 1.462 - 1.462 - - - - 0.000 1.462
Technology
CJ1: Lethality Enabling - 5.583 6.570 7.197 - 7.197 7.858 8.338 8.344 8.435 0.000 52.325
University Applied Research
CJ6: Advanced Energetics for - 1.142 - - - - - - - - 0.000 1.142
Missile Technologies
; i UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name)

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602141A I Lethality Technology

Research

CJ7: Future Air Defense Missile - 1.443 14.655 2.324 - 2.324 4.599 4.604 4.607 4.658 0.000 36.890
Enabling Tech

CZ9: Foundational Hypersonic - - 7.876 8.360 - 8.360 8.779 9.418 9.633 9.739 0.000 53.805
Weapons Research

Note
Project CI1 (Advanced Armaments Lethality Technology) and Project CZ9 (Foundational Hypersonic Weapons Research) are New Starts for Fiscal Year 2023 (FY23).
Project CJ6 (Advanced Energetics for Missile Technologies) is Terminated starting in FY23.

A. Mission Description and Budget Item Justification

Work done in this Program Element (PE) researches technologies, methodologies, and models required to enable next generation lethality. The effort focuses on: lethal
mechanism technologies for projectiles and warheads that provide revolutionary capability to defeat Tier 1 adversary vehicle and body armors; selection of propulsion
and energetic materials and technology to validate novel energetic materials concepts to exploit controllable energy release for future gun/missile systems; scalable
effects for mixed target defeat while simultaneously decreasing warhead mass; development of materials solutions for improvement of weight and volume efficiency,
lethal effects and sustainability for the warfighter in the Army of today and beyond; and multiple pathways to enhance lethal effects by investigating synergistic effects
of novel micro warheads using advanced materials. Funding in this PE is a continuation of work done in PEs 0602105A (Materials Technology), 0602618A (Ballistics
Technology), and 0602624A (Weapons and Munitions Technology).

Work in this PE complements PEs 0602147A (Long Range Precision Fires Technology), 0602150A (Air and Missile Defense Technology), 0602143A (Soldier Lethality
Technology), 0602144A (Ground Technology), 0602145A (Next Generation Combat Vehicle Technology), and 0603116A (Lethality Advanced Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States (US) Army Futures Command (AFC).
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity
2040: Research, Development, Test & Evaluation, Army | BA 2: Applied
Research

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

B. Program Change Summary ‘$ in Millions) FY 2022 FY 2023 FY 2024 Base FY 2024 OCO FY 2024 Total
Previous President's Budget 91.626 87.717 77.976 - 77.976
Current President's Budget 89.285 194.717 85.578 - 85.578
Total Adjustments -2.341 107.000 7.602 - 7.602

 Congressional General Reductions - -

» Congressional Directed Reductions - -

» Congressional Rescissions - -

» Congressional Adds - 107.000

» Congressional Directed Transfers - -

* Reprogrammings -2.341 -

* SBIR/STTR Transfer - -

* Adjustments to Budget Years - - 7.602 - 7.602
Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2022 FY 2023
Project: BS6: Lethality Technology (CA)

Congressional Add: Program increase - Next Generation Remote Sensing 3.000 -
Congressional Add: Program Increase- Hybrid Additive Manufacturing 5.000 -
Congressional Add: Program Increase - Hypersonic Wind Tunnel Development 6.500 -
Congressional Add: Program Increase - Materials Processing Manufacturing Technology 10.000 12.000
Congressional Add: Program Increase - Universal Nanocrystalline Alloys 3.000 5.000
Congressional Add: Program Increase - ADVANCED MATERIALS AND MANUFACTURING FOR MODERNIZATION - 20.000
Congressional Add: Program Increase - CERAMIC PROTECTION MATERIALS - 3.000
Congressional Add: Program Increase - COLLABORATIVE NETWORKED ARMAMENT LETHALITY TECHNOLOGY - 15.000
Congressional Add: Program Increase - ENHANCED ARMAMENT FIRE CONTROL - 10.000
Congressional Add: Program Increase - HHGH TEMPERATURE POLYMER COMPOSITES - 10.000
Congressional Add: Program Increase - INTELLIGENT NEXT-GENERATION ADDITIVE MANUFACTURING HUB - 2.000
Congressional Add: Program Increase - NOVEL ARMAMENT SYSTEMS - 15.000
Congressional Add: Program Increase - QUANTUM TECHNOLOGIES FOR ARMAMENT SYSTEMS - 10.000
Congressional Add: Program Increase - TURRET GUNNER SURVIVABILITY AND SIMULATION ENVIRONMENT - 5.000
Congressional Add Subtotals for Project: BS6 27.500 107.000

PE 0602141A: Lethality Technology
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602141A / Lethality Technology
Research

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2022 FY 2023

Congressional Add Totals for all Projects 27.500 107.000
Change Summary Explanation
Increase in funding to support sensor to shooter design and development efforts.
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‘ Date: Ma

rch 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)
AH6 I Disruptive Energetics and Propulsion

Technologies
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
AHG6: Disruptive Energetics and 8.106 8.682 8.752 - 8.752 8.805 8.816 8.822 8.919 0.000 60.902
Propulsion Technologies

A. Mission Description and Budget Item Justification

PE 0602144A (Ground Technology) / Project BL1 (Materials and Manufacturing Research Technology).

Work in this Project is performed by the United States (US) Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions)

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project investigates, models, and assesses energetic material and propulsion technologies to validate novel concepts such as maximizing total energy density and
power delivered on target. This Project also optimizes propellant grains for increased range, and altering gun configurations to increase energy on target in order to
exploit the controllable/scalable energy release required for improving effectiveness and reducing vulnerability of future gun/missile systems. This Project builds upon
disruptive energetic materials discovery efforts to synthesize new materials with energy content from 50% to up to two times that of Research Department Explosive
(RDX) in PE 0601102A (Defense Research Sciences) / Project AA7 (Mechanics and Ballistics). This Project also leverages the advanced additive manufacture efforts of

FY 2022

FY 2023

FY 2024

Title: Synthesis, Formulation and Diagnostics of Energetic Materials

Description: This effort pursues novel approaches to synthesize and scale up disruptive and traditional energetic materials
with increased performance as well as design new formulation avenues in order to discover new materials and formulations
to extend range and increase effect on target. This effort also investigates and develops revolutionary ways to release energy
and characterize energetic behavior at early time and small length scales for rapid determination of detonation and propellant
performance parameters to enable a "fail early, fail often" strategy.

4.838

Title: Modeling and Simulation of Energetics and Munitions

Description: This effort develops, codes, and subsequently employs advanced models to predict multiscale response of energetic
materials for both propellant and explosive purposes. Develops new simulation methods for understanding and design of
advanced concepts and energetic formulations to rapidly iterate and optimize towards increased range and enhanced lethality.

1.738

Title: Advanced Weapon Concepts

Description: This effort investigates new propellants and grain designs, burn rate/combustion modifier ingredients, as well as new
gun and munition designs for extended range.

1.530

Title: Synthesis, Formulation, Modeling, and Diagnostics of Energetic Materials for Explosive and Propellant Applications

8.576

8.752
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology AHB6 / Disruptive Energetics and Propulsion
Technologies

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Description: This effort pursues novel approaches to synthesize and scale up disruptive and traditional energetic materials

with increased performance as well as design new formulation avenues in order to discover new materials and formulations to
extend range and increase effect on target. This effort develops, codes, and subsequently employs advanced models to predict
multiscale response of energetic materials for both propellant and explosive purposes. This effort develops new simulation and
small scale experimental methods and techniques for understanding and design of advanced concepts and energetic formulations
to rapidly iterate and optimize parameters to enable a "fail early, fail often" strategy towards increased range and enhanced
lethality. This effort also investigates new propellants and grain designs, burn rate/combustion modifier ingredients, as well as new
gun and munition designs for extended range.

FY 2023 Plans:

Synthesize, scale up, and formulate high temperature resistant energetic materials, energetic polymers, and novel high energy
density metallic fuels into new higher performing explosives and propellants; develop rapid laboratory scale diagnostic techniques
to rapidly screen candidate materials and formulations, mitigating need for mass production for evaluation and therefore achieve
faster time-to-solution for extended range and enhanced lethality; develop and experimentally validate mesoscale models an order
of magnitude larger than FY21 state of the art and link with engineering scale software for explosive modeling; develop chemical
kinetics for solid fuel ramjet continuum modeling for enhanced ranges; develop machine learning models of performance and
material sensitivity to reduce phase space for synthetic chemists to explore; develop and transition novel propellant grain designs
and initiation schemes to enable increased range for very large caliber cannon systems; develop capability to design solid fuel
ramjets for increased rocket ranges; develop lightweight, increased muzzle velocity Soldier weapon systems.

FY 2024 Plans:

Will scale up, formulate, and assess novel energetic materials, energetic polymers, and novel metallic fuels for use in explosive
and propellant applications; further development of machine learning models for predicting performance and physical metrics in
order to guide synthesis; miniaturize diagnostic techniques in order to "fail early, fail fast" in assessing novel materials, models,
and concepts; develop and validate mesoscale models for use in explosive applications and apply said models to Army relevant
notional formulations and materials; develop novel chemical kinetics for rocket motors and initiation trains; develop validated
models of wear and erosion to determine mitigation routes for increased flame temperature, as well as enhanced pressure
propellants and charge designs; model alternative initiation schemes for improved weapon performances; develop and validate
post-launch propulsion concepts; develop and validate advanced grain and pressure chamber designs in order to enhance range
without requiring propellant formation engineering; continue to develop lightweight, increased muzzle velocity Soldier weapon
systems.

FY 2023 to FY 2024 Increase/Decrease Statement:
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

AH6 I Disruptive Energetics and Propulsion

Technologies

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

Funding increase supports planned lifecycle of this effort.

Title: SBIR/STTR Transfer

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

0.106 -

Accomplishments/Planned Programs Subtotals 8.106

8.682 8.752

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

AH7 | Lethal and Scalable Effects

Description: This effort investigates, designs, determines, and assesses technologies to produce blast-fragment warheads with
tailored fragment geometries to optimize target defeat. This effort identifies and develops warhead impact patterns to optimize
target defeat with reduced collateral damage. This effort also designs, models, and assesses technologies for the cost effective,
preprogrammed delivery of multiple scalable warheads capable of simultaneously engaging multiple targets. This effort leverages
guidance technologies from PE 0602147A (Long Range Precision Fires) / Project AH4 (Precision and Coop Weapons in a Denied
Env Tech), and metal additive manufacturing from PE 0602144A (Ground Technology) / Project BL1 (Materials and Manufacturing
Research Technology).

FY 2023 Plans:

Conduct experiments to quantify the performance of the devices designed and built in FY2022; provide model updates and
revised lethality analyses based on the outcome of terminal ballistic experiments conducted in Fiscal Year 2022 (FY22); continue
design studies to examine performance gains provided by improved manufacturing techniques, novel energetics, and metals
designed for warhead applications.

FY 2024 Plans:
Will investigate energy-efficient warhead concepts to increase fragment velocity to include improved explosive-to-metal coupling
using two-phase flow computational modeling complemented by terminal ballistic experiments; mature distributed, collaborative,

Technologies
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

AH7: Lethal and Scalable Effects 1.841 1.346 1.574 - 1.574 1.574 1.576 1.577 1.594| Continuing| Continuing
Technologies
A. Mission Description and Budget Item Justification
Work in this Project designs, determines and assesses technology options for scaling warhead lethality and providing extreme efficiency for highly effective,
simultaneous mixed/multi target defeat and collateral damage. This Project will also design and assess scalable structure defeat to mitigate collateral damage for
disruptive urban Warfighting. This research is coordinated with Project AH5 (Projectile and Multi-Function Warhead Technologies) and Project AH6 (Disruptive
Energetics and Propulsion Technologies) within this PE and builds upon disruptive energetic and ballistic sciences research in PE 06011102A Defense Research
Sciences / Project AA7 (Mechanics and Ballistics).
The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
Work in this Project is performed by the United States (US) Army Futures Command (AFC).
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Munition Efficiency and Scalability 1.841 1.297 1.574
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology AH7 I Lethal and Scalable Effects
Technologies

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

FY 2024

and synergistic effects by improving understanding of multiple lethal mechanisms (e.g., blast-fragmentation and penetration) and
multiple high-speed weapons on single, simple, and complex targets; model lethality of energy-efficient warheads and distributed,
collaborative, and synergistic effects for analytical campaign on Diverse, Disruptive Effects for Artillery with partners.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase supports planned lifecycle of this effort.

Title: SBIR/STTR Transfer

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

0.049

Accomplishments/Planned Programs Subtotals

1.841

1.346

1.574

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology AH8 I Lethality Materials and Processes
Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
AH8: Lethality Materials and - 3.872 1.868 1.906 - 1.906 1.906 1.907 1.909 1.930 0.000 15.298
Processes Technology

A. Mission Description and Budget Item Justification

Sciences) / Project AA7 (Mechanics and Ballistics).

Work in this Project is performed by the United States (US) Army Futures Command (AFC).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project designs, determines, and assesses innovative materials solutions aimed at achieving leap ahead increases in lethality and weapons effectiveness
through improvements in weight and volume efficiency, lethal effects, and sustainability of military systems. This research is coordinated with Project AH6 (Disruptive
Energetics and Propulsion Technology) and Project AH7 (Lethal and Scalable Effects Technologies) within this PE, and PE 0602147A (Long Range Precision Fires
Technology) / AH4 (Precision and Cooperative Weapons in a Denied Environment) and builds upon and ballistic sciences research in PE 0601102A (Defense Research

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Materials for Advanced Lethality 3.872 1.863 1.906
Description: This effort researches innovative materials aimed at achieving leap-ahead increases in lethality and weapons

effectiveness through improvements in weight and volume efficiency, lethal effects, and sustainability of military systems that can

only be achieved through advances in materials technology.

FY 2023 Plans:

Print and validate various energetic systems, including three-dimensional (3D) printed rocket motor, topology-optimized gun

propellant, and shaped-charge explosive; develop energetic polymer feedstocks for additive manufacturing; develop additive

manufacturing capable high-strength energetics binder for gun-launch applications; perform thermal drawing of nanocrystalline-

based energetic materials and solid filled energetic materials.

FY 2024 Plans:

Will print and validate topology optimized additively-manufactured (AM) rocket motor; print and assess solids loading energetic

polymers; assess energetic Orzo material; use Orzo on topology-optimized propellants; print high-strength energetic binder for

gun-launch application; develop multi-material-capable print head and develop g-code.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase supports planned lifecycle of this effort.

Title: SBIR/STTR Transfer - 0.005 -
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

AH8 I Lethality Materials and Processes

Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals 3.872

1.868 1.906

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)
AH9 | Advanced Warheads Technology

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
AH9: Advanced Warheads 24118 26.780 24.326 - 24.326 27.237 29.256 31.958 32.306 0.000 195.981
Technology

A. Mission Description and Budget Item Justification

This Project explores multiple pathways to enhance lethal efforts for future warheads against emerging peer/near peer target sets. Investigates synergistic effects of
novel micro warheads using advance materials. This Project investigates innovative energetic materials and novel processing techniques for the next generation of
explosives and propulsion applications to enable an increase in range, lethality, and utility of munitions. It also directly supports Army Modernization Priorities through
researching and developing energetic (propellant) technologies and processes for increased performance, expanded operation temperature bounds, and improved
safety and environmental compliance of missile systems.

Work in this Project complements PE 0602147A (Long Range Precision Fires Technology) / AG6 (Energetic Materials and Advanced Processing Techno), PE 0603464A
(Long Range Precision Fires Advanced Technology / AG7 (Energetic Materials and Adv Processing Adv Tech),PE 0602150A (Air and Missile Defense Technology), PE
0602148A (Future Vertical Lift Technology), and 0602145A (Next Generation Combat Vehicle Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States (US) Army Futures Command (AFC).

FY 2022
10.370

FY 2023
11.506

FY 2024
7.665

B. Accomplishments/Planned Programs ($ in Millions)
Title: Advanced Warheads

Description: This effort explores multiple pathways to enhance lethal effects for future warheads against emerging peer/near peer
target sets; Investigates synergistic effects of novel warheads using advanced concepts of operations, materials, geometries, and
manufacturing processes.

FY 2023 Plans:

Design reactive and novel materials, including advanced fragmentation, and alternate disruptive effects to enhance lethal effects
on target operating in a high-g environment. Investigate potential lethal mechanism technologies for potential unmanned, multi-
mission, ground & aerial target engagements. Investigate technology advances to mature warhead designs that are effective
across multiple domains. Continue to develop advanced Modeling and Simulation capabilities using available technologies,
including advanced algorithms to optimize Shape Charge, Fragmentation and EFP Designs. Conduct experiments to validate
materials and advanced warheads designs In a high-G environment.

FY 2024 Plans:
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology AH9 |/ Advanced Warheads Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Will investigate novel designs, advanced materials, and manufacturing enablers to develop innovative lethal defeat mechanisms.
Will develop advanced algorithms to optimize shape charge, fragmentation, and explosively formed penetrators through state of
the art modeling and simulation. Will research munition warhead technologies for providing disruptive effects and/or defeating
ground and aerial manned and unmanned targets. Will design and develop novel warheads for enhanced armor penetration and
defeat that are survivable in high-g environments.

FY 2023 to FY 2024 Increase/Decrease Statement:
The funding for this effort was decreased in FY24 to accelerate the Army's Precision Strike Missile Inc IV under PE 0603464/AF2,
Long Range Maneuverable Fires Advanced Tech.

Title: Advanced Energetics

Description: This effort develops advanced energetic materials and novel processing techniques for future explosives and
propulsion applications that enable an increase in range, lethality, and utility of ammunitions.

FY 2023 Plans:

Continue to investigate novel energetic materials; design enhanced lethality explosive formulations; conduct experiments of
enhanced novel propellant formulations for use in representative munitions. Develop advanced initiation concepts and advanced
ignition concepts. Conduct experiments to: prepare energetic components via additive manufacturing processing technologies;
validate modeling and simulation tools required to accurately predict energetic materials performance in novel and unique
geometries; embed ignition for additively manufactured gun propulsion charges. Design analytical and experimental capabilities to
characterize advanced energetic materials.

FY 2024 Plans:

Will design and develop novel energetic materials utilizing advanced processing methodologies. Will investigate new propellant
and explosive materials and formulations for increased energy and performance. Will develop advanced manufacturing methods
for additively manufactured explosive and propellant components. Will investigate novel propellant grain geometries in concert
with new propellant formulations as well as investigate embedded ignition that extend lethal munition system capabilities. Will
utilize experimental outputs to refine modeling and simulation algorithms to predict performance of future propellant, explosive
formulations, and geometries.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding change reflects planned lifecycle of this effort.

12.342

12.833 13.815

Title: Advanced Pyrotechnics

Description: This effort investigates compositions, components, and technologies to provide novel pyrotechnic formulations and
devices to increase overall system performance and survivability. Coordinates research, strategic assessments and development

1.406

1.506 2.846
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology AH9 | Advanced Warheads Technology
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
of novel pyrotechnic technologies that will enable disruptive capabilities for Multidomain Operations. This effort supports the Army
Modernization Priorities.
FY 2023 Plans:
Design novel pyrotechnic materials, components, and configurations. Design advanced pyrotechnic concepts and assess the
performance and effectiveness for military utility through modeling and experimental validation. Continue to conduct experiments
on pyrotechnic components and formulations supporting Army Modernization and Multi-Domain Operations.
FY 2024 Plans:
Will develop novel pyrotechnic materials, components, and configurations to extend shelf life, operate in extreme temperatures,
and provide advanced capabilities for future fuze and munition performance. Will investigate the automation of pyrotechnic
processes and procedures to improve safety and performance. Will investigate pyrotechnic materials for multi-point igniters and
precision self-destruct pyrotechnic components.
FY 2023 to FY 2024 Increase/Decrease Statement:
Increase due to investigation and development of critical pyrotechnic, mixtures, and components.
Title: SBIR/STTR Transfer - 0.935 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 24.118 26.780 24.326

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology BS6 / Lethality Technology (CA)
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete, Cost
BS6: Lethality Technology (CA) - 27.500|  107.000 - - - - - - - 0.000|  134.500

Note
Congressional Interest Item funding provided for Lethality Technology.

A. Mission Description and Budget Item Justification
Congressional Interest Item funding provided for Lethality Technology.

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

Congressional Add: Program increase - Next Generation Remote Sensing

FY 2022 Accomplishments: Congressional Interest Item funding provided for Next Generation Remote Sensing

3.000

Congressional Add: Program Increase- Hybrid Additive Manufacturing

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Hybrid Additive Manufacturing for
Advanced Lethality

5.000

Congressional Add: Program Increase - Hypersonic Wind Tunnel Development

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Hypersonic Wind Tunnel
Development

6.500

Congressional Add: Program Increase - Materials Processing Manufacturing Technology

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Materials Processing
Manufacturing Technology

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

10.000

12.000

Congressional Add: Program Increase - Universal Nanocrystalline Alloys
FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Universal Nanocrystalline Alloys

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

3.000

5.000

Congressional Add: Program Increase - ADVANCED MATERIALS AND MANUFACTURING FOR
MODERNIZATION

20.000

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology BS6 / Lethality Technology (CA)
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 | FY 2023

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - CERAMIC PROTECTION MATERIALS - 3.000

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - COLLABORATIVE NETWORKED ARMAMENT LETHALITY - 15.000
TECHNOLOGY

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - ENHANCED ARMAMENT FIRE CONTROL - 10.000

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - HHGH TEMPERATURE POLYMER COMPOSITES - 10.000

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - INTELLIGENT NEXT-GENERATION ADDITIVE MANUFACTURING - 2.000

HUB

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - NOVEL ARMAMENT SYSTEMS - 15.000

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - QUANTUM TECHNOLOGIES FOR ARMAMENT SYSTEMS - 10.000

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Add: Program Increase - TURRET GUNNER SURVIVABILITY AND SIMULATION - 5.000
ENVIRONMENT

FY 2023 Plans: Congressional Interest Item funding provided for Lethality Technology.

Congressional Adds Subtotals 27.500| 107.000

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks

D. Acquisition Strategy

N/A
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‘ Date: Ma

rch 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CF7 I Solid-state Laser Concepts and
Architectures
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CF7: Solid-state Laser Concepts - 7.271 8.567 9.892 - 9.892 9.892 9.904 9.911 10.019 0.000 65.456
and Architectures

A. Mission Description and Budget Item Justification

weapons and tactical lasers with much improved capabilities.

Work in this Project is performed by the United States (US) Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions)

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project provides the research and development of advanced solid-state laser materials and architectures to support the Army Directed Energy Strategy for laser-
based directed energy (DE) weapons. This Project investigates advanced laser technologies based on unconventional solid-state laser concepts and designs, scalable
and intelligent power modules, and advanced thermal management systems for the development of less complex, low size, weight, and power (SWaP) Army DE

FY 2022

FY 2023

FY 2024

Title: High Energy Laser (HEL) Enabling Technologies for Tactical Directed Energy Weapons

Description: Investigate novel solid-state laser concepts, architectures, and components in support of the Army's HEL weapons
strategy.; develop innovative laser gain materials with much improved spectral, thermal, thermo-mechanical, and thermo-optical
properties; and develops increased power while reducing size and weight, and complexity of all HEL components

FY 2023 Plans:

Investigate potential of fiber laser power scaling out of a single fiber aperture by a factor of upwards 10X based on state-of-the-
art glass laser fibers with modified glass composition aimed at: significantly reducing losses and instabilities from optical and
thermal non-linearities; improve C4 fiber designs by adding a splicing capability of C4 fibers with silica-based pump couplers and
pump-signal combiners; improve designs and further power scale directly-diode-pumped fiber lasers; assess new thermal storage
materials and thermal management techniques; funds research of new compact and efficient DE specific power conversion
topology concepts.

FY 2024 Plans:
Will determine critical pathways to both crystalline core/crystalline cladding (C4) and Raman fiber fabrication with the lowest
achievable loss figure; mature components enabling directly-diode-cladding-pumped Raman fiber laser and C4 fiber laser power

scaling to 5kW out of a single fiber; design and develop thermal material integration concepts, conduct experiments, and validate
device and system-level numerical modeling optimization approaches.

FY 2023 to FY 2024 Increase/Decrease Statement:

7.271

8.556

2.250
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CF7 I Solid-state Laser Concepts and
Architectures

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Funding decrease in this effort supports the planned lifecycle shift from primarily materials development to materials and power
scaling which will be supported in the Advanced High Energy Laser Technology effort within this Project.

Title: SBIR/STTR Transfer - 0.011 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Title: Advanced High Energy Laser Technology - - 7.642

Description: Investigate power scaling strategies for advanced solid-state lasers through the exploitation of the unique properties
of advanced materials to develop higher power lasers with lower size, weight, and power requirements. This effort funds research
to maximize output power towards theoretical limits, design and develop scalable power conversion with intelligent control for
improved efficiency and resiliency, and designs and develops an optimized preliminary design fiber laser to best serve the
purpose of power scaling analysis toward 5 kW and 50 kW of output power; assess scaled 50 kW power and thermal concepts.

FY 2024 Plans:

Will validate major clusters of fiber laser modeling for both crystalline core/crystalline cladding (C4) and Raman fiber laser power
scaling out of a single fiber aperture; identify the most promising C4 fiber fabrication technique as it pertains specifically to fiber
length scaling required to achieve 5 kW power level. Will mature C4 fiber laser components to enable power scaling to 5 kW out of
a single fiber. Will mature thermal management and damage resistance related concepts for achieving objective output power.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding realigned from PE 0602146A Project AR1 Robust, Resilient and Intelligent C31 Technology and PE 0602145A Project
BHS5 Platform Electrification and Mobility Tech to support research in Advanced High Energy Laser Technology.

Accomplishments/Planned Programs Subtotals 7.271 8.567 9.892
C. Other Program Funding Summary ($ in Millions)
N/A
Remarks
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CF7 I Solid-state Laser Concepts and
Architectures

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
20401/ 2

PE 0602141A I Lethality Technology

Project (Number/Name)
CF8 I Terminal Effects Against Critical
Targets Tech

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CF8: Terminal Effects Against - 3.893 3.938 2.180 - 2.180 1.032 5174 4.331 3.729 0.000 24.277
Critical Targets Tech

A. Mission Description and Budget Item Justification

Work in this Project is performed by the United States Engineer Research and Development Center.

B. Accomplishments/Planned Programs ($ in Millions)

Work in this Project complements PE 0603116A (Lethality Advanced Technology) / Project CHS (Terminal Effects Against Critical Targets Adv Tech).

The work cited is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project designs and develops engineering tools and high-fidelity modeling and simulation capabilities for materials and structural response to predict and enhance
weapons performance to ensure lethality against structures and critical assets. Through dynamic impact experiments for a broad range of velocities against conventional
and advanced structural materials, this project develops engineering tools and technologies to rapidly evaluate and predict weapon performance.

FY 2022

FY 2023

FY 2024

Title: Advanced Terminal Weapons Effects Technology

Description: This effort develops and validates terminal weapons effects prediction capabilities for Long Range Precision Fires
(LRPF) weapons against geomaterials, structures, and other critical assets.

FY 2023 Plans:

Investigate low velocity and low aspect ratio impact conditions for penetration code prediction capabilities of army warheads,
develop models for shock propagation to expand predictive capabilities for enhanced blast effects, will implement single-degree-
of-freedom (SDOF) models into BlastX tool for coupled blast/frag interactions with structures, and will develop two-dimensional
(2D) to three-dimensional (3D) rapid conversion capabilities for NLOS BDA methods.

FY 2024 Plans:

Will mature Virtual Material Library (VML) which provides additional weapon/target pairing for predictive models; will develop high-
fidelity predictive capabilities for blast and penetration of higher velocity warheads for key weaponeering tools; will validate semi-
automated 3D change detection tool for rapid BDA capabilities.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding decrease reflects the transition technologies to PE 0603116A (Lethality Advanced Technology) / Project CHS (Terminal
Effects Against Critical Targets Adv Tech) for maturation and demonstration.

3.893

3.851

2.180

Title: SBIR/STTR Transfer

0.087
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)
CF8 I Terminal Effects Against Critical

Targets Tech

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals 3.893

3.938 2.180

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

N/A

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CG4 | Advanced Radar Concepts and
Technologies
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CG4: Advanced Radar Concepts - 4.516 5.891 6.008 - 6.008 6.030 8.990 8.995 9.093 0.000 49.523

and Technologies

A. Mission Description and Budget Item Justification

This Project conducts experiments on single crystal diamond and diamond hetero-structure semiconductor materials, layered structures, and novel devices for Diamond
Electronics and integrated photonics structures and devices for Radar, Communications, and improved Size, Weight, and Power (SWaP) Department of Defense
systems. Efforts include multiscale modeling, material and structure growth and characterization, and novel device design and fabrication as well as two-dimensional
(2-D) electronics for bio-inspired neuromorphic sensors, processors, and memory. This research has application to radars, communication systems, electronic warfare,
directed energy, electronics for hypersonic systems, radiation hard systems, quantum sensing, and others. This Project directly supports Air and Missile Defense
modernization priority capabilities by investigating essential component technologies for insertion into Multi-Mission Army Radar systems. This Project addresses the
challenges of integrating new materials into Silicon Complementary Metal Oxide Semiconductor (CMOS) processing flows, and electronics reliability including protection
against unintended adversarial use of state-of-the-art semiconductor materials, devices, and systems for Air and Missile Defense in contested environments.

Work in this Project complements PE 0603466A (Air and Missile Defense Advanced Technology) Project AD6 (Next Generation Fires Radar Advanced Technology).
The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Antennas and Radio Frequency (RF) Device Components for Advanced Electronic Systems 4.516 4.930 5.054

Description: Conduct experiments into novel diamond material and silicon photonic device structures operable in the RF
electromagnetic spectrum with high radiated power density for increased radar range and better target detection, improved
efficiency of communications systems, smaller SWaP for electronics/cooling of autonomous systems, high temperature electronics
for hypersonics, and radiation hardened electronics.

FY 2023 Plans:

Conduct assessment of RF phased array beam steering embodiments and down select to optimal design in terms of SWaP and
manufacturability; assess techniques for high polarization isolation and minimizing grating lobes from wideband and distributed
antennas; fabricate and characterize diamond and boron nitride substrates and device test structures for correlation between the
fundamental properties and the measured electrical performance.

FY 2024 Plans:

PE 0602141A: Lethality Technology UNCLASSIFIED

Army Page 22 of 42 R-1 Line #9 Volume 1b - 36




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CG4 | Advanced Radar Concepts and
Technologies

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Will conduct research of ultra-wide bandgap (diamond based) RF power amplifier test articles for improvements in RF power
density, embodied by circuits that will be aligned with requirements for phased array antenna systems and low SWaP applications;
conduct preliminary assessment of a phased array antenna with chip-scale beamformer photonic circuitry; investigate novel multi-
function and reconfigurable antenna solutions across distributed assets for data collection and dissemination based on additive
manufacturing technology; investigate methodologies for integrating materials that naturally exhibit neuromorphic function into
Silicon Complementary Metal Oxide Semiconductor (CMOS) process flows; integrate and assess novel multi-frequency antenna
designs and algorithms for future Army systems.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase supports planned lifecycle of this effort.

Description: Funding transferred in accordance with Title 15 USC §638

FY 2023 Plans:

Title: Distributed Radar Architectures - 0.939 0.954
Description: This research seeks to validate critical functions and perform proof-of-concept laboratory experimentation to

develop phase synchronous, coordinated radar and multi-function effects that enable distributed, global positioning system (GPS)-

independent, autonomous capabilities. This effort validates critical synchronized distributed networked sensor functions and novel

signal processing methods. This effort validates advanced antenna designs for low size, weight, power and cost (SWAP-C), multi-

function systems.

FY 2023 Plans:

Design spatially distributed radar nodes experiments to validate wireless time synchronization and frequency synchronization for

coherent microwave beamforming; determine antenna requirements for individual nodes and develop SWaP-efficient approaches

to optimize radar network performance; design and validate algorithms for node synchronization to establish time, phase, and

frequency lock and to reduce antenna beam sidelobes created by the distributed, sparse apertures.

FY 2024 Plans:

Will conduct experiments for coherent radar beamforming using a 2-node distributed transceiver. Will design and develop a model

of a 5-node sensing network and a method for establishing relative position without GPS.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase supports planned lifecycle of this effort.

Title: SBIR/STTR Transfer - 0.022 -
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\Date: March 2023

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CG4 | Advanced Radar Concepts and
Technologies
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 4.516 5.891 6.008

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
20401/ 2

PE 0602141A I Lethality Technology

Project (Number/Name)
ClI1/ Advanced Armaments Lethality

Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CI1: Advanced Armaments - - 1.544 1.684 - 1.684 8.694 7.460 6.732 5.329 0.000 31.443
Lethality Technology

A. Mission Description and Budget Item Justification

accuracy capabilities.

Work in this Project is performed by the United States Army Futures Command.

B. Accomplishments/Planned Programs ($ in Millions)

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project designs and develops novel armament systems concepts and enabling technologies in weapons, munitions, and fire control, in order to advance range and

FY 2022

FY 2023

FY 2024

Title: Advanced Armaments Lethality Technology

Description: This project designs and develops novel armament systems concepts and enabling technologies in weapons,
munitions, and fire control required to enable and dominate Multi Domain Operations (MDO). This includes advancing state of the
art armament system technologies to provide overmatch against current and future threats.

FY 2023 Plans:

Investigate novel multi-role and multi-mission armament concepts, increasing lethal effectiveness across calibers and platforms;
investigate novel payloads, effects, and deployment schemes across current and future platforms to defeat and/or disrupt:
material, personnel, and broad spectrum targets.

FY 2024 Plans:

Will conduct?threat based?analysis to defeat evolving and forecasted?threats, assess technological trends,?and develop enabling
technologies in weapons, munitions, and fire control?to support exploration of new concepts for Multi Domain Operations;
investigate complex trade space consisting of multi-role/multi-mission, kinetic/non-kinetic, and dynamic targeting.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects planned lifecycle of this effort.

1.493

1.684

Title: SBIR/STTR Transfer

FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:

0.051
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

ClI1/ Advanced Armaments Lethality

Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals -

1.544 1.684

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CIA | Applied Armaments Tech for
Distributed Lethality
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CIA: Applied Armaments Tech - - - 3.445 - 3.445 - - - - 0.000 3.445
for Distributed Lethality

Note
In FY 2024 this effort is administratively realigned from PE 0602145 CU5 / Platform Agnostic Armaments Applied Technology.

A. Mission Description and Budget Item Justification

Domain Operations (MDO) environments.

Work in this Project supports the Next Generation Combat Vehicle Army Modernization Priority.

Work in this Project is performed by the United States Army Futures Command.

B. Accomplishments/Planned Programs ($ in Millions)

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Platform Agnostic Armaments Applied Tech investigates technologies that holistically maximize armament performance, minimize target engagement timelines, reduce
crew workloads, enhance responsiveness and enable collaborative lethal effectiveness on target across distributed platforms & missions. This project researches cross
caliber weapon, munition & fire-control technologies to enhance Remote Weapon Systems (RWS) responsiveness and single or combined platform lethality in Multi-

FY 2022

FY 2023

FY 2024

Title: Platform Agnostic Armaments Applied Tech

Description: This effort designs and develops technologies that enables platform performance by increasing range without
degrading accuracy, reducing size, weight, and power and impact to lighter platforms, enhancing weapon, munitions, fire control,
& agnostic remote weapon automation tech to reduce the kill chain timeline. This effort enables Army Modernization and Multi-
Domain Operations (MDOs) in support of the Army's future and planned vehicles.

FY 2024 Plans:

Will develop concepts and supporting?critical enabling technologies that include?communication mechanisms and electrically-
powered weapon technologies; focus on?decreased size, weight, and power usage while increasing performance and safety of
remote weapon systems; investigate reduction of remote armament system target engagement time through novel fire control
techniques.

FY 2023 to FY 2024 Increase/Decrease Statement:

3.445

UNCLASSIFIED
Page 27 of 42

PE 0602141A: Lethality Technology

Army R-1 Line #9

Volume 1b - 41




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

CIA | Applied Armaments Tech for

Distributed Lethality

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

Technology

In FY 2024 this effort is administratively realigned from PE 0602145 Project CU5 Platform Agnostic Armaments Applied

Accomplishments/Planned Programs Subtotals -

- 3.445

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CIB | Sensor to Shooter (STS) Applied
Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

CIB: Sensor to Shooter (STS) - - - 6.468 - 6.468 - - - - 0.000 6.468
Applied Research
Note

In FY24, funding is realigned from PE 0602181A / CM7 Collaborative Convergence Applied Research.

A. Mission Description and Budget Item Justification

This Project designs and develops advanced algorithms for sensor to shooter decision aids and incorporates predictive tools and permissive airspace capabilities to
reduce the sensor to shooter timeline and effects execution. Investigate technologies for enabling multi-sensor fusion for collaborative tracking of multi-theater threat
tracks to enable tactical target engagement and counter fires across threat flight timeline.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
Work in this Project supports Next Generation Combat Vehicle, Tactical Network, Future Vertical Lift, and Long-Range Precision Fires Army Modernization Priorities.

Work in this Project is performed by the United States Army Futures Command.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Lethal Effects Architecture for Decision Synchronization Technology - - 6.468

Description: This effort designs and develops advanced adaptive algorithms and architectures to improve threat prediction,
reduce the sensor to shooter timeline, and enhance airspace deconfliction in support of Large-Scale Combat Operations in a
dynamic multi-domain environment.

FY 2024 Plans:
Will investigate advanced algorithm concepts to support decision aid recommendations across dynamic conditions. Will research

advanced decentralized algorithms for networked lethality collaboration across manned and unmanned systems. Will investigate
predictive and adaptive algorithm concepts and design algorithms to align with Decision Point methodologies. Will explore
algorithms to predict threat behavior to improve current sensor to shooter decision aid systems for large scale combat operations.
Will investigate advanced predictive tools to synchronize and de-conflict airspace.

FY 2023 to FY 2024 Increase/Decrease Statement:
This effort begins in FY24 with funding realigned from PE 0602181A / Project CM7 Collaborative Convergence Applied Research.

Accomplishments/Planned Programs Subtotals - - 6.468
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

CIB | Sensor to Shooter (STS) Applied

Research

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CIC | Fire Control Lethality Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total

Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

CIC: Fire Control Lethality - - - 1.462 - 1.462 - - - - 0.000 1.462

Technology

Note

Fire Control Lethality Technology is a new start within the Lethality Technology program in FY 2024,

This Project is a new start within the Lethality Technology program in FY 2024.

A. Mission Description and Budget Item Justification

Work in this Project researches, investigates and develops concepts for common open architecture fire control systems to maximize distributed armament systems
performance. Researches fire control architecture framework and protocols utilizing artificial intelligence and machine learning to minimize target engagement timelines,
reduce cognitive processes, and enable collaborative lethal effectiveness on target across weapon platforms. Develops modular fire control concepts enabling safe,
lethal, and agile integration of current systems to engage emerging threats and decrease system vulnerabilities for maximize performance and combined arms effects.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Future Fire Control Tech (F2CT) - - 1.462
Description: This effort designs and develops fire control technologies to increase interoperability and improve performance

across future distributed armament systems. This effort designs and develops novel components, algorithms, and architectures
necessary for future fire control systems.

FY 2024 Plans:

Will investigate open and common fire control architectures to improve combined arms engagement effects from future distributed
manned/unmanned armament systems; investigate novel algorithms and components for reduced fire control decision time,
interoperability, and insertion into future fire control open architecture designs.

FY 2023 to FY 2024 Increase/Decrease Statement:
In FY2024 this effort is a new start.

Accomplishments/Planned Programs Subtotals - - 1.462
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name) Project (Number/Name)

PE 0602141A I Lethality Technology CIC | Fire Control Lethality Technology

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602141A: Lethality Technology
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CJ1 I Lethality Enabling University Applied
Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CJ1: Lethality Enabling - 5.583 6.570 7.197 - 7.197 7.858 8.338 8.344 8.435 0.000 52.325

University Applied Research

A. Mission Description and Budget Item Justification

The Project leverages research and technological innovations from academia, of lethal directed energy, laser diagnostics and accelerated design of future hypersonics
and their scramjet engine combustion, deep learning (DL) guidance tools and novel materials of importance to the Army, by accelerating research and conducting
experiments focused on getting technology to the warfighter more quickly. This Project performs discovery research efforts to focus more on mid to far-term Army
modernization priorities while also maintaining delivery of near-term technologies critical to the Long Range Precision Fires and Air and Missile Defense. This Project
focuses on employment of research technologies originating from extramural applied research in academia pertaining to lethal directed energy, laser diagnostics, future
hypersonic glide body and scramjet propulsor design, DL guidance tools, novel materials, and expansion of the Ballistic, Aero-Optics and Materials (B.A.M.) range
applied to lethality. This effort conducts applied research and development leading to potential emerging technologies in areas of strategic importance to the Army in
directed energy, future hypersonic glide body design, DL and novel materials, etc., by bringing competitively selected Universities with research and development teams
into Technical Alliances.

Work in this Project complements Program Element 0602147A (Long Range Precision Fires) and Program Element 0602150A (Air and Missile Defense Technologies)
The work cited is consistent with Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Laser Diagnostics for Hypersonics and Directed Energy 1.925 1.609 1.842

Description: This effort researched systematic expansion in laser diagnostics technologies to assess hypersonic turbulence
and boundary layer transition. Work is conducted in collaboration with university partners to advance the effects of atmospheric
turbulence on laser propagation and gain applied knowledge in directed energy systems effectiveness and range.

FY 2023 Plans:

Will continue to investigate methods to expand laser diagnostics and the flight envelope of the existing glide body, accelerate
design of future hypersonic glide bodies; reduce flight test risks. Will investigate methods to improve directed energy system
lethality. Will investigate methods to improve correction for atmospheric distortion. Will conduct experiments to inform the
development of the B.A.M. range for testing and evaluation of hypersonic and directed energy systems.

FY 2024 Plans:

PE 0602141A: Lethality Technology UNCLASSIFIED
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\Date: March 2023

Description: This effort produces a test environment for thermal and ablation evaluation of novel materials relevant to hypersonic
vehicles. Work is conducted in collaboration with university partners to assess material characteristics and develop computational
models of high strain rate materials to mitigate the effects of high kinetic energy impacts.

FY 2023 Plans:

Will continue to develop critical high temperature materials and characterize for the design of thermal protection systems to
overmatch from high temperatures and high kinetic energy impacts. Will investigate material ablation models and the effect of
material layering on ballistics and hypervelocity impact energy absorption, damage mitigation, and penetration resistance. Will

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CJ1 I Lethality Enabling University Applied
Research

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Will continue to investigate methods for measuring hypersonic air flow, impacts of atmospheric and environmental conditions both

close to the source, near field, and close to the target, far field. Will validate models that predict impacts those conditions have

on directed energy systems. Will investigate methods of sensing for hypersonic ground test and flight applications and for the

measurement of turbulent aero-optical environments. Will investigate directed energy applications and effectiveness of various

types of laser systems.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase reflects planned lifecycle of this effort.

Title: Turbulence and Transition Modeling and Validation for Hypersonic Vehicles 1.800 1.703 1.976

Description: This effort is conducted in collaboration with university partners to develop modeling tools to help inform the flight

envelope of existing hypersonic vehicles to accelerate design of future hypersonic glide bodies.

FY 2023 Plans:

Will continue to design and develop modeling techniques to expand the flight envelop and control of the existing glide body. Will

investigate methods to accelerate design of future hypersonic glide bodies and systems. Investigate methods to reduce flight test

risk through modeling and sub-scale wind tunnel testing of effects of new design features. Will conduct experiments to inform the

development of the B.A.M. range for testing and evaluation of aerothermodynamic performance at hypersonic speeds.

FY 2024 Plans:

Continues to mature modeling techniques and methods to improve the design and control of future hypersonic glide bodies.

Investigate commercial methods to improve the implementation of models into relevant government tools in a high performance

computing environment.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase reflects planned lifecycle of this effort.

Title: Novel Materials for Extreme Environments 1.047 1.200 1.309
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\Date: March 2023

Description: Funding transferred in accordance with Title 15 USC §638

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602141A I Lethality Technology CJ1 I Lethality Enabling University Applied
Research

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

investigate models that account for high strain rate materials performance. Will conduct experiments to inform the development of

the B.A.M. range for materials testing at hypersonic speeds.

FY 2024 Plans:

Will continue to develop critical high temperature materials and characterize for the design of thermal protection systems and

investigate material ablation modeling. Will investigate high temperature thermal management systems for hypersonic leading

edges. Will investigate thermal resistance between dissimilar hypersonic materials. Will investigate material oxidation and

determine deployable solutions, advanced materials and composites to protect the hypersonic vehicles in extreme heat. Will

continue to use the Ballistic Aero-Optics and Materials (BAM) range to validate data and improve test techniques. Investigate

methods to discover high entropy materials for extreme environments.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase reflects planned lifecycle of this effort.

Title: Intelligent Hypersonics and Other Vehicle Systems 0.811 1.818 2.070

Description: This effort develops and designs geometrically relevant testing hardware required to study aerothermodynamic

performance, increase impact velocity and extend range of precision strike munitions. Work is conducted in collaboration

with university partners to collect experimental data and insights required to train deep learning neural networks used for the

development of hypersonic vehicle flight systems with adaptability and increased lethality.

FY 2023 Plans:

Will continue to develop intelligent defense vehicle systems using DL algorithms for improved surveillance, detection, and tracking

and overcoming line-of-sight constraints. Will develop axisymmetric scramjet propulsor with transpiration fuel delivery system for

high-speed projectiles.

FY 2024 Plans:

Will continue to develop intelligent defense vehicle systems and their self health-monitoring sensors to survive and optimize

path planning. Will develop dynamic adversarial machine learning (ML) and training for rapid response automated tracking, and

disguised flying objects. Will recommend sensor deployment to maximize information gain for swift decision making and suggest

vulnerability scores to all locations, in complex terrains, overcoming line-of-sight constraints.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase reflects planned lifecycle of this effort.

Title: SBIR/STTR Transfer - 0.240 -
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

CJ1 I Lethality Enabling University Applied

Research

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals 5.583

6.570 7.197

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CJ6 I Advanced Energetics for Missile
Technologies
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CJ6: Advanced Energetics for - 1.142 - - - - - - - - 0.000 1.142
Missile Technologies

A. Mission Description and Budget Item Justification
This Project directly supports Army Modernization Priorities through funding research and developing energetic (propellant) technologies and processes for increased

performance, expanded operation temperature bounds, and improved safety and environmental compliance of missile systems.

Work in this Project complements PE 0602147A (Long Range Precision Fires Technology), PE 0602150A (Air and Missile Defense Technology); and 0602141A
(Lethality Technology) / Project AH9 (Advanced Warheads Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States (US) Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Advanced Energetics Technology (Missiles) 1.142 - -
Description: This effort investigates new and emerging energetic ingredients and processes for propellant formulations to enable

enhanced performance and mission flexibility by extending the reach and effects of tactical and strategic missile systems.

Accomplishments/Planned Programs Subtotals 1.142 - -

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks

D. Acquisition Strategy

N/A

PE 0602141A: Lethality Technology UNCLASSIFIED T
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CJ7 | Future Air Defense Missile Enabling
Tech
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

CJ7: Future Air Defense Missile - 1.443 14.655 2.324 - 2.324 4.599 4.604 4.607 4.658 0.000 36.890
Enabling Tech

A. Mission Description and Budget Item Justification

This Project investigates, develops, and evaluates critical missile technologies and components necessary for advanced lethal capability in support of future/mid to far
term affordable short range air defense interceptor capability to defeat Cruise Missile (CM), Rotary Wing (RW), Tactical / Lethal Unmanned Aerial System (UAS), and
Fixed Wing (FW) threats. This effort designs and develops technologies to provide advanced materials, seekers, guidance and control, and propulsion for reduced size
weight and power and cost for Maneuver Short Range Air Defense (MSHORAD), Short Range Air Defense (SHORAD), and Lower Tier essential to maintain overmatch
against mid-/far-term threats. This project supports Air and Missile Defense Modernization priority efforts.

This research is coordinated with PE 0602147A (Long Range Precision Fires Technology / Project AF3 (Extended Range Propulsion Technology) and Project AF8
(Affordable Extended Range Precision Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Future Air Defense Missile Enabling Technology 1.443 14.310 2.324

Description: Designs and develops reduced cost advanced Air Defense missile critical components essential to maintain
overmatch against mid/far term M-SHORAD, SHORAD, and Lower Tier threats.

FY 2023 Plans:

Develop hardware, software, and algorithms for reduced space, weight, power and cost improved future Air Defense missile
seeker, guidance and control, aerostructures, and propulsion technologies. Design, develop and evaluate an Active Electronically
Scanned Array (AESA) radar seeker capable of supporting a variety of missions, weapon sizes and threats. Develop and evaluate
seeker-based fuzing; Develop and evaluate strap-down guidance techniques for maneuvering targets. Perform trade studies

with industry to identify next generation concepts and emerging technology development (including resilient sensors, advanced
warhead/fuzing, and propulsion) that is interoperable, scalable and affordable to reduce risk for future air and missile defense
interceptor capabilities; assess and mature component designs using high-fidelity models and simulation tools against future
threats.

FY 2024 Plans:

PE 0602141A: Lethality Technology UNCLASSIFIED
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CJ7 | Future Air Defense Missile Enabling
Tech
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Will investigate and develop novel missile technologies that inform future lower tier and SHORAD capabilities; investigate solid
fuel ramjet (SFRJ) propulsion technology in the current Stinger form factor for increased range while maintaining current system
compatibility; design and develop missile attitude control systems (MACS) for increased maneuverability and investigate reactive
material warhead technologies to improve lethality for Lower Tier Future Interceptor.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding decrease reflects completion of advanced AESA seeker and seeker based fuzing technology development and
evaluation. Funding in FY24 supports continued trade studies and missile technology development for lethal C-UAS capabilities
against near and future threats.
Title: SBIR/STTR Transfer - 0.345 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 1.443 14.655 2.324

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602141A: Lethality Technology UNCLASSIFIED
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CZ9 | Foundational Hypersonic Weapons
Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

CZ9: Foundational Hypersonic - - 7.876 8.360 - 8.360 8.779 9.418 9.633 9.739 0.000 53.805
Weapons Research

A. Mission Description and Budget Item Justification

This Project investigates foundational problems associated with high-speed weapons and informs the future strategic fires echelon of Long Range Precision Fires
capabilities. This Project funds the research of material science subjects such as extreme thermal loading and aero-thermodynamics and control technologies for high-
speed vehicles which may encounter high mechanical loads at launch.

Work in this Project transitions foundational research obtained in Program Element (PE) 0601102A (Defense Research Sciences) / AA7 (Mechanics and Ballistics) and
complements PE 0602141A (Lethality Technology) / AH4 (Precision and Cooperative Weapons in Denied Environments), AH5 (Projectile and Multi-Function Warhead
Technologies), Project AH6 (Disruptive Energetics and Propulsion Technologies), AH7 (Lethal and Scalable Effects Technologies), and AH8 (Lethality Materials and
Processes Technology), PE 0602144A (Ground Technology) / BL1 (Materials and Manufacturing Research Technology), and PE 0602145A (Next Generation Combat
Vehicle) / Bl4 (Materials Application and Integration Tech).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
This work is consistent with the needs of the Army Research Priority of Hypersonic Flight.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Foundational Hypersonic Weapon Materials - 5.926 6.279

Description: This effort investigates materials synthesis and processing (including innovative approaches such as high-
throughput materials-by-design using artificial intelligence and machine learning algorithms), novel experimental techniques,

and fundamental theoretical modeling to decrease cost, increase availability, and model thermal and mechanical survivability on
hypersonic vehicles. Specific research topics include polymer/resin synthesis for composites, novel three-dimensional composite
weave architectures, composite processing (process by which the material is made), ceramic window/dome materials, high-
temperature metallic alloys, and joining techniques.

FY 2023 Plans:

PE 0602141A: Lethality Technology UNCLASSIFIED
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602141A I Lethality Technology CZ9 | Foundational Hypersonic Weapons
Research

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Investigate means of reducing processing costs for carbon-carbon composites; formulate initial materials-by-design workflow on
high temperature metallic alloys and ceramics for leading edges (any regions of a body that encounters the free-stream flow);
research manufacturing methods for ceramics and ceramic matrix composites for guidance.

FY 2024 Plans:

Will continue to reduce processing costs of carbon-carbon composites and characterize resulting materials in comparison to
industrial materials; execute materials-by-design workflow on refractory alloy compositions and high temperature ceramic blends;
investigate ablation and oxidation resistance through torch assessments; characterize mechanical performance of various window
and dome materials of interest.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase supports planned lifecycle of this effort.

Title: Foundational Hypersonic Weapons Flight and Control - 1.663 2.081
Description: This effort increases understanding of hypersonic vehicle flight behavior and control approaches for more

aggressive, rapid, low risk multi-disciplinary designs of future hypersonic vehicles featuring enhanced agility/stability necessary for

survivable delivery to advanced threats of the future. Research includes fundamental flow physics and chemistry, guidance and

flight control algorithms, vehicle maneuver control mechanisms, novel vehicle shapes, and the theoretical modeling, computational

toolsets, and experimental techniques to achieve these advancements.

FY 2023 Plans:

Improved state-of-the-art toolsets and preliminary flight characterization including boundary layer transition and shock-boundary

layer interactions on Army-relevant high-speed vehicle; conduct hypersonic ballistic range experimental capability improvements

to refine and enhance the Army's ability to measure hypersonic vehicle behaviors; develop high-speed munition flight control

algorithms to reduce cycle time and compensate for uncertainties.

FY 2024 Plans:

Will continue to explore aero-thermodynamics related to Army hypersonic vehicle concepts through advanced computational

and experimental techniques; discover flight mechanisms and algorithms that overcome barriers to help enable affordable, high

magazine depth, high-speed weapons.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase supports planned lifecycle of this effort.

Title: SBIR/STTR Transfer - 0.287 -
FY 2023 Plans:
PE 0602141A: Lethality Technology UNCLASSIFIED
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602141A I Lethality Technology

Project (Number/Name)

CZ9 | Foundational Hypersonic Weapons

Research

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals -

7.876 8.360

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602141A: Lethality Technology
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602142A | Army Applied Research

Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
Total Program Element - 28.654 27.833 34.572 - 34.572 35.766 34.000 32.653 33.386 0.000 226.864
BS1: Army Applied Research - 28.654 27.833 34.572 - 34.572 35.766 34.000 32.653 33.386 0.000 226.864

A. Mission Description and Budget Item Justification

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
 Congressional General Reductions
 Congressional Directed Reductions
» Congressional Rescissions
 Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer
* Adjustments to Budget Years

Change Summary Explanation

FY 2022

28.654
28.654
0.000

Funding increased for priority Army Applied Research efforts.

FY 2023

27.833
27.833
0.000

29.958
34.572
4.614

4.614

FY 2024 OCO

The Army Applied Research budget line includes systematic application of knowledge toward the production of useful materials, devices and systems or methods
including the design, development and improvement of science and technology for Army applications.
Efforts in this budget line include studies, investigations and non-system specific technology efforts leading to bread-board hardware or proof of principle analysis.

FY 2024 Base FY 2024 Total

29.958
34.572
4.614

4.614

PE 0602142A: Army Applied Research
Army

UNCLASSIFIED

Page 1 of 1

R-1 Line #10

Volume

1b - 57




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602143A | Soldier Lethality Technology

Research

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total

Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

Total Program Element - 201.221 253.539 104.470 - 104.470 108.668 108.239 103.354 104.825 0.000 984.316
AYG6: Soldier Squad Small Arms - 8.503 10.897 10.143 - 10.143 10.322 10.422 10.428 10.601 0.000 71.316
Armaments Technology
AY8: Small Arms Fire Control - 4.019 2170 - - - - - - - 0.000 6.189
Technology
AZ2: Body Armor & Integrated - 6.406 6.617 6.321 - 6.321 5.795 5.803 5.806 5.870 0.000 42.618
Headborne Technology
AZ5: Soldier Protection - 9.016 11.141 11.370 - 11.370 11.374 11.387 11.394 11.518 0.000 77.200
Technology - Vulnerability
AZ9: Soldier Protection - 1.815 1.762 - - - - - - - 0.000 3.577
Advanced Tech - Detectability
BB4: Dismounted Soldier - 2.725 3.023 4.985 - 4.985 5.256 5.345 7.852 7.890 0.000 37.076
Survivability Materials
BBS: Physical Augmentation: - 1.283 0.574 - - - - - - - 0.000 1.857
Tech for Human Interactions
BB9: Human Performance Tech - 2.839 - - - - - - - - 0.000 2.839
for Mobility & Lethality
BC2: Next Gen Mobility & - 7.422 4.333 6.894 - 6.894 11.347 11.109 11.078 11.149 0.000 63.332
Lethality Tech for Warfighters
BC6: Human Perf - Tech for - 3.212 1.377 - - - - - - - 0.000 4.589
Warfighter Enhancement
BC7: Training Technology (Other - 13.724 25.247 33.822 - 33.822 33.395 28.988 21.463 21.706 0.000 178.345
than STE)
BD1: Adv Soldier Sensors/ - 11.226 16.229 16.557 - 16.557 16.565 16.576 16.587 16.769 0.000 110.509
Displays Tech for Dismounts
BDG6: Soldier Sys Interfaces/ - 0.495 0.237 0.301 - 0.301 - - - - 0.000 1.033
Integration- Sensor Tech
BD8: Soldier & Sm Unit Tactical - 4.304 6.291 6.911 - 6.911 7.450 10.554 10.038 10.520 0.000 56.068
Energy Tech
PE 0602143A: Soldier Lethality Technology UNCLASSIFIED 11 5o
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name)

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602143A | Soldier Lethality Technology

Research

BE3: Joint Service Combat - 3.877 4.627 4.074 - 4.074 4.073 4.320 4.970 5.024 0.000 30.965
Feeding Technology

BEG: Reactive/Resp Surfaces & - 2.836 - - - - - - - - 0.000 2.836
Matls-Soldiers & Sys

BES8: Synthetic Training - 14.170 5.902 - - - - - - - 0.000 20.072
Environment (STE) Technology

BP9: Soldier Lethality - 100.000 149.700 - - - - - - - 0.000 249.700
Technologies (CA)

BR9: Personnel & Airdrop Safety - 3.349 3.412 3.092 - 3.092 3.091 3.735 3.738 3.778 0.000 24.195
Technology

Note

Project BB9 (Human Performance Tech for Mobility & Lethality) is Terminated starting in Fiscal Year 2023 (FY23)

A. Mission Description and Budget Item Justification

This Program Element (PE) conducts fundamental research on Soldier Lethality technologies to develop an integrated Soldier and Squad architecture of equipment
and systems that improve Soldier and Small Combat Unit survivability, sustainability, mobility, combat effectiveness, and individual cognitive and physical readiness.
To address the challenges of integrating multiple technologies and sub-systems, research conducted in this PE, significant Science and Technology applied research
investments in all areas of Soldier Lethality, focus on how to improve the effectiveness of the technologies a Soldier utilizes and apply systems-level practices to
mitigate constraints from size and weight of the equipment. Research areas encompass individual and crew-served weapon designs and technologies as well as
applied research in lightweight and transparent armor materials to mitigate effects from blast and ballistic threats, counter explosive hazard detection, counter-sensor
capabilities, and signature management of weapons, equipment, personnel and high value targets. This PE investigates, develops and designs materials, technologies,
methodologies and system models required to experiment and optimize Soldier lethality and survivability through investments in mobility, human-agent teaming, and
improved situational awareness interfaces and display technologies as well as to provide Soldier-borne power and energy materials and components that support
multiple Soldier-borne systems. This PE also investigates Warfighter training technologies and develops the underpinning technologies to establish architecture
standards and interfaces necessary for creating realistic synthetic environments to create a single, interconnected synthetic training system to enable Army units and
leaders to conduct realistic multi-echelon / multi-domain combined arms maneuver and mission command training, increasing proficiency through repetition. Human
Factors Engineering projects conduct applied research to design weapon systems standards, guidelines, handbooks, and Soldier training curriculum and tools.

Results of these efforts are transitioned within the Army Futures Command, the Program Executive Offices, Army Training and Doctrine Command (TRADOC), Army
Medical Command (MEDCOM), Human Systems Integration (HSI) Directorate (Army G1), and the Army Test and Evaluation Command (ATEC).

Work in this PE complements PE 0603118A (Soldier Lethality Advanced Technology) / Project AZ6 (Soldier Signature Management Advanced Technology).

PE 0602143A: Soldier Lethality Technology UNCLASSIFIED T,
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602143A | Soldier Lethality Technology

Research

Portions of this funding line support both the Soldier Lethality and Synthetic Training Environment (STE) Army Modernization Priorities.

Work in this PE is performed by the United States Army Futures Command (AFC).

B. Program Change Summary ‘$ in Millions) FY 2022 FY 2023 FY 2024 Base FY 2024 OCO FY 2024 Total
Previous President's Budget 205.058 103.839 109.924 - 109.924
Current President's Budget 201.221 253.539 104.470 - 104.470
Total Adjustments -3.837 149.700 -5.454 - -5.454

» Congressional General Reductions - -

» Congressional Directed Reductions - -

» Congressional Rescissions - -

» Congressional Adds - 149.700

» Congressional Directed Transfers - -

* Reprogrammings -3.837 -

* SBIR/STTR Transfer - -

* Adjustments to Budget Years - - -5.454 - -5.454
Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2022 FY 2023
Project: BP9: Soldier Lethality Technologies (CA)

Congressional Add: Program increase - Pathfinder Airborne 8.000 8.000
Congressional Add: Program Increase - Pathfinder Air Assault 10.000 -
Congressional Add: Program increase - HEROES Program 5.000 10.000
Congressional Add: Program increase - Academic Accelerator Pilot Program 15.000 -
Congressional Add: Advanced Silicon Anode Material for Batteries 10.000 -
Congressional Add: Program Increase - ADVANCED TEXTILES AND SHELTERS 6.000 6.000
Congressional Add: Catalyst Traca Data Ready 5.000 -
Congressional Add: Program Increase - Digital Night Vision Technology 5.000 9.700
Congressional Add: Enhancing Soldier Ballistic Technologies 5.000 -
Congressional Add: Materials Development for Personal Protective Systems 10.000 -
Congressional Add: Military Footwear Research 3.000 10.000
Congressional Add: Program Increase - Nanolayered Polymer Optics 10.000 10.000
Congressional Add: Pathfinder Translational Research Advanced Capability Acceleration 8.000 -

PE 0602143A: Soldier Lethality Technology UNCLASSIFIED
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Date: March 2023

Research

Appropriation/Budget Activity
2040: Research, Development,

R-1 Program Element (Number/Name)

Test & Evaluation, Army | BA 2: Applied PE 0602143A | Soldier Lethality Technology

Congressional Add Details ($ in Millions, and Includes General Reductions)

Congressional Add:

Congressional Add:
LEARNING

Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:

Program Increase - ADVANCED BALLISTIC PROTECTION TECHNOLOGY
Program Increase - ARTIFICIAL INTELLIGENCE - ENHANCED EDUCATIONAL TECHNOLOGY AND

Program Increase - ENHANCED BALLISTIC PROTECTIVE EYEWEAR

Program Increase - ENHANCING SOLDIER BALLISTIC TECHNOLOGIES

Program Increase - FLAT PANEL TECHNOLOGY

Program Increase - FUTURE FORCE REQUIREMENTS EXPERIMENTATION

Program Increase - INNOVATIVE TRAINING TECHNOLOGIES

Program Increase - LITHIUM-ION BATTERY CELL RESEARCH PILOT

Program Increase - PATHFINDER ADAPTIVE EXPERIMENTATION FORCE

Program Increase - PATHFINDER CYBER INITIATIVES

Program Increase - REGIONAL WORKFORCE PILOT

Program Increase - SOLDIER & SMALL UNIT TACTICAL ENERGY TECHNOLOGY
Congressional Add Subtotals for Project: BP9

Congressional Add Totals for all Projects

Change Summary Explanation

Decreased funding to support higher priorities within the Science & Technology (S&T) portfolio.

FY 2022

FY 2023

25.000

5.000

5.000

5.000

2.000

10.000

5.000

9.000

5.000

12.000

10.000

3.000

100.000

149.700

100.000

149.700

PE 0602143A: Soldier Lethality Technology

Army

UNCLASSIFIED

Page 4 of 54 R-1 Line #11

Volume 1b - 61




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |AY6 | Soldier Squad Small Arms
Armaments Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
AYG6: Soldier Squad Small Arms - 8.503 10.897 10.143 - 10.143 10.322 10.422 10.428 10.601 0.000 71.316

Armaments Technology

A. Mission Description and Budget Item Justification

This Project investigates individual and crew-served weapon designs and technologies that enhance the fighting capabilities and survivability of the dismounted
Warfighter in support of all of the Services. In addition, it conceives and advances weapon concepts based on innovative ballistic and advanced incapacitation
technologies that will enhance the defeat of hard and soft infantry targets at extended ranges based upon the Joint Service Small Arms Technology Development
Strategy (JSATDS). The Project will continue to support technology needs from the all Services to include the Next Generation Family of Weapons. In addition, this

Project will develop the technology/weapons concepts that will upgrade medium and heavy support weapons at echelons. Finally, this Project will perform research
directed toward non-kinetic modalities to incapacitate combatants.

Work in this Project supports key Army needs and leverages the technical research of several Program Elements (PEs) to include PE 0601102A (Defense Research
Sciences) / Project AA7 (Mechanics and Ballistics), PE 0603118A (Soldier Lethality Advanced Technology), and PE 0602141A (Lethality Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Soldier/Squad Lethality Technology 3.880 4.676 3.848

Description: This effort conceives and investigates advanced weapons concepts based on innovative ballistic technologies that
will enhance the defeat of hard and soft infantry targets at extended ranges to ensure overmatch for Soldier Lethality. This effort
will also perform research directed toward non-ballistic modalities to incapacitate combatants.

FY 2023 Plans:

Will design and develop concepts and a projectile mechanism that is compatible with precision Soldier systems to allow
integration of advanced effects into the related system; develop system demonstrators for medium and heavy weapons that
offer significant improvements in size and weight reductions as well as lethality performance; determine threat environment and
potential growth for medium and heavy weapons along with ability to combine effects in both the mounted and unmounted roles;
utilize instrumentation to characterize technology concepts to enable a reduction in dispersion of complex projectiles.

FY 2024 Plans:

PE 0602143A: Soldier Lethality Technology UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |AY6 | Soldier Squad Small Arms
Armaments Technology

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Will develop lethal mechanisms related to the mounted machine gun roll to include defilade mission; investigate threat progression
and how it relates to lethal mechanism performance in small caliber projectiles; complete development and validation of automatic
jump range/approach for dispersion reduction; conduct advanced diagnostic experiments of novel propellant charges; investigate
opportunities to improve performance of heavy mounted weapons in the platoon; mature weapon technologies enabling high
performance, compact lightweight weapons; utilize modeling and simulation to assess the effects of standoff energy delivery and
expand experimental capability.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding decrease supports planned lifecycle of this effort.

Title: Small Arms Enabling Technologies 4.623 6.067 6.295

Description: This effort designs and develops small arms weapon systems, enablers, and ammunition technologies that will
maintain decisive lethal overmatch capabilities to the Joint Warfighter. This effort matures small arms weapon system designs
through experimentation in support of Joint Warfighter's capability needs.

FY 2023 Plans:

Design and develop Non-line of sight, 3 dimensional battlefield target sensing and reconstruction technologies; Augmentation
technologies for increased weapon system/man-in-the loop performance; Future ballistics and weapon operation for advanced
targets; Next Generation small arms barrel technologies and analysis tools; future Soldier weapon concepts; and intelligent,
autonomous, and remote small arms weapon technologies. Will conduct component technology research on future small arms
concepts to enable a more efficient, effective, and lethal Joint Warfighter.

FY 2024 Plans:

Will investigate future small arms concepts to enable a more efficient and lethal Joint Warfighter; design concepts to explore
new small arms characterization techniques and metrics; investigate machine gun component technology for increased volume
fire effectiveness from small units; validate algorithms and models used for advanced ballistics and holistic weapon signature
system analysis; investigate fire control components and methodologies to improve future small arms system precision; develop
technologies supporting future remote small?arms systems.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding change reflects planned lifecycle of this effort.

Title: SBIR/STTR Transfer - 0.154 -
Description: Funding transferred in accordance with Title 15 USC §638.

FY 2023 Plans:
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602143A | Soldier Lethality Technology

Project (Number/Name)
AY®6 | Soldier Squad Small Arms
Armaments Technology

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638.
Accomplishments/Planned Programs Subtotals 8.503 10.897 10.143

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602143A: Soldier Lethality Technology
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |AY8 | Small Arms Fire Control Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
AY8: Small Arms Fire Control - 4.019 2170 - - - - - - - 0.000 6.189
Technology

A. Mission Description and Budget Item Justification

Science and Technology Soldier Lethality modernization priority.

Technology).

Lethality Cross Functional Team (CFT) efforts.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions)

This Project designs and develops technology for advanced small arms fire control in order to achieve lethality overmatch by supporting target prioritization, enhancing
processing of information from multiple sources, and investigating aim assistance tools which remove Soldier aim error. This Project specifically supports the Army

Work in this Project complements work done in Program Element (PE) 0603118A (Soldier Lethality Advanced Technology) / AY7 (Small Arms Fire Control Advanced

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas, the Army Modernization Strategy, and the Soldier

FY 2022

FY 2023

FY 2024

Title: Adv. Fire Control Tech

Description: This Project investigates software and hardware mechanisms to enable enhanced kill chain processes on small
arms platforms. This includes investigating artificial intelligence and neural network hardware, conducting experiments on both
Commercial and Government Off-The-Shelf (COTS and GOTS) artificial intelligence and machine learning algorithms, and
validating Soldier accuracy performance models. It also includes investigation of lightweight optical components and determines
viability of weight reduction and balancing approaches.

FY 2023 Plans:

Conduct experiments on target prioritization concepts in multiple scenarios, including both virtual modeling and simulation and real
world environments; validate the technical performance parameters derived from experiments for applicability to system design;
complete design approach for further component and system development.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding decrease represents planned lifecycle conclusion for this effort

4.019

2.091

Title: SBIR/STTR Transfer
Description: Funding transferred in accordance with Title 15 USC §638

0.079
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602143A | Soldier Lethality Technology

Project (Number/Name)

AY8 | Small Arms Fire Control Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638.
Accomplishments/Planned Programs Subtotals 4.019 2170 -

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

PE 0602143A: Soldier Lethality Technology
Army
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\Date: March 2023

R-1 Program Element (Number/Name)

Appropriation/Budget Activity
PE 0602143A | Soldier Lethality Technology

20401/ 2

Project (Number/Name)
AZ2 | Body Armor & Integrated Headborne

Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
AZ2: Body Armor & Integrated - 6.406 6.617 6.321 - 6.321 5.795 5.803 5.806 5.870 0.000 42.618
Headborne Technology

A. Mission Description and Budget Item Justification

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions)

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project investigates and develops materials for Soldier-borne protective equipment, such as body armor and combat helmets, to increase protection from ballistic,
blast, and blunt impact threats. This Project also investigates and executes systematic studies to design and develop materials, devices, systems and methods that
enable the identification of protective solutions against ballistic, blast and directed energy threats. Included are investigations of emerging technologies, novel materials,
and test methods and integration of personal armor, combat helmets, hearing protection, eyewear, and other personal protective equipment items.

FY 2022

FY 2023

FY 2024

Title: Body Armor & Integrated Headborne Technology

Description: This research effort supports the investigation of novel materials, component designs, and material modeling to
design and develop technologies that protect Soldiers against ballistic, blast, and directed energy threats. This effort utilizes a
cross-disciplinary, human-focused approach to develop technologies which optimize tradeoffs in ballistic and blast protective
component design. This effort addresses the Army challenge of easing overburdened Soldiers in small units and aligns to Soldier
protection modernization priorities.

FY 2023 Plans:

Conduct experiments using novel anti-fog test method to assess efficacy of active and passive anti-fog coatings for military
eyewear and helmet-mounted displays; investigate film insert molding processing approaches that will enable the combination

of multiple material layers to impart multiple protection capabilities (anti-scratch, laser protection, active anti-fog) into a single
eyewear system of spherical geometry for the Warfighter, while maintaining optical clarity and ballistic integrity; investigate novel
fabric constructs by integrating high strength ballistic fibers to produce lightweight fabric designs that provide increased protection
from fragmentary blast debris; funds research of ultrasonic lamination of high performance materials and associated processing
conditions to increase armor protection against small arms threats; investigate rigid fiber reinforcement composite architectures for
improving ballistic performance against small arms threats.

FY 2024 Plans:

6.406

6.617

6.321
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602143A | Soldier Lethality Technology

Project (Number/Name)

AZ2 | Body Armor & Integrated Headborne

Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022 FY 2023 FY 2024

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding change reflects planned lifecycle of this effort.

Will mature film- insert molding- processing approaches that will enable integration of multi-layered lenses for eyewear and
head mounted displays; optimize anti-scratch coatings to produce extreme high hardness durable lens surfaces to protect
sophisticated head mounted displays and eyewear; optimize active and passive anti-fog technology; design and develop active
cooling technology for integration into combat helmet systems; optimize the ability to highly control and engineer the structure of
high performance composite armor subsystems via ultrasonic lamination techniques to produce increased protection against small
arms threats; investigate threat- specific failure mechanisms and their relationship to microstructural parameters.

Accomplishments/Planned Programs Subtotals 6.406

6.617 6.321

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602143A: Soldier Lethality Technology
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |AZ5 | Soldier Protection Technology -
Vulnerability
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
AZ5: Soldier Protection - 9.016 11.141 11.370 - 11.370 11.374 11.387 11.394 11.518 0.000 77.200

Technology - Vulnerability

A. Mission Description and Budget Item Justification

This Project investigates and develops Soldier protection methodologies, which includes the materials, methods, and models that enable design and integration of
emerging material technologies into lightweight, flexible and modular Soldier equipment to protect against the range of existing and emerging battlefield threats for head,
torso, and extremity protection. Specific research thrusts include the development of materials and mechanisms to enhance ballistic protection; computational models
and associated experiments to provide a fundamental understanding of material properties and failure mechanisms, as well as correlation to ballistic/blast/blunt impact
performance of Soldier personal protective equipment (PPE) and improved fibers, composite, and ceramic materials. Specific technologies support experimental helmets
that reduce impact and blast loading to the head, Soldier torso protection systems to increase protection from ballistic and blunt impacts, and novel fibers and fabrics that
provide additional survivability mechanisms.

Work in this Project supports key Army needs and is fully coordinated with several PEs to include PE 0602143A (Soldier Lethality Technology) and 0603118A (Soldier
Lethality Advanced Technology); and leverages the technical research of several PEs to include PE 0601102A (Defense Research Sciences) / Project AA7 (Mechanics
and Ballistics) and 0602144A (Ground Technology) / Project BL1 (Materials and Manufacturing Research Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Soldier Protection Technologies 3.507 3.836 4.047

Description: This effort develops integrated lightweight, flexible, and modular protection equipment that is tailored to support
the 'Soldier as a system' approach for defeat of emerging threats. Research areas encompass high fidelity ballistic impact injury
models for hard and soft tissues, novel ceramic architectures to include graded and hierarchically structured ceramics, and novel
fiber solutions for backing materials to deliver Soldier protection systems to meet emerging ballistic and signature management
threats. This effort supports small caliber lethal mechanisms research in PE 0602143A (Soldier Lethality Technology) / Project
AY6 (Soldier Squad Small Arms Armaments Technology).

FY 2023 Plans:
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |AZ5 | Soldier Protection Technology -
Vulnerability

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Develop terminal ballistic mechanisms for improved performance, additively manufactured ceramics for lightweight and high
performance armors, and advanced composites materials for enhanced flexibility; investigate armor technology to defeat
increment 2 ballistic threats; design armor concepts to enhance Soldier effectiveness.

FY 2024 Plans:

Will mature and transition armor design to defeat advanced threats; document ballistic performance and manufacturing
requirements for the advanced armor technology; develop and analyze conformal armor concepts to improve Soldier
effectiveness; validate improved computational tools for ceramic-composite armor technology.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase supports planned life cycle of this effort.

Title: Soldier-Borne Composite Materials

Description: Utilizing understanding of fibers, fabrics, and composite materials, conduct applied research of emerging lightweight
materials and structures to enable affordable designs for head, torso, and extremity protection systems. Provide quantitative
scientific basis for modeling and simulation that result in materials that utilize new schemes to enhance Warfighter survivability.
This effort supports Soldier Protection Technologies bullet.

FY 2023 Plans:

Quantify the effects of processing conditions and constituent material properties on composite performance; develop and validate
modeling tools that quantitatively predict the mechanical response of complex thermoplastic composite armors subject to high
deformation impact, including the effects of multi-material and multi-orientation laminates; apply optimization tools that exploit
these models to recommend favorable designs for improved ballistic and backface performance of body armor systems; initiate
materials design and modeling efforts to enable lightweight polymer and polymer composite cartridges for small arms, including
studies on the thermomechanical properties of thermoplastics during all stages of the firing process, physical aging of polymers,
simulation of thermoplastic processing, and computer-aided design of reinforced composite cartridges.

FY 2023 to FY 2024 Increase/Decrease Statement:
In FY 2024, funding for this effort is realigned to the Novel Camouflage and Concealment Materials effort within this Project.

2.626

2.776 -

Title: Soldier-Borne Advanced Protection Materials

Description: Utilizing understanding of protection materials such as armor ceramics and associated failure mechanisms, conduct
applied research of emerging armor materials to enable affordable design of lightweight ballistic protective systems for the future
Soldier. Provide quantitative scientific basis for modeling and simulation that result in materials that utilize new lethal mechanisms/
protection schemes for the individual Warfighter. This effort supports Soldier Protection Technologies bullet and small caliber

2.883

4.123 4.398
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |AZ5 | Soldier Protection Technology -
Vulnerability

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

lethal mechanisms research in PE 060214 3A (Soldier Lethality Technology) / Project AY6 (Soldier Squad Small Arms Armaments
Technology),

FY 2023 Plans:

Investigate additively manufactured and diamond-composite ceramics to improve armor performance; minimize void content
while maximizing high diamond content via strategic sizing of diamond phases and novel matrix infiltration and densification
processes; characterize materials mechanically and with sub-scale and full-scale ballistic experiments, demonstrating high
hardness and effective projectile dwell to increase armor integrity and performance; transition advanced ceramic materials and
processing methodologies to Army and industrial partners for maturation; document key processing and performance parameters
to enable robust manufacturing capability; develop lightweight, dynamic, and robust materials for camo and concealment; utilize
advanced modeling and manufacturing tools to enable new coatings, films, and fibers that can be designed to provide tailored and
adjustable reflective spectral response.

FY 2024 Plans:

Will further investigate highly diamond-loaded composite ceramics for advanced ceramic plates; refine and innovate novel
manufacturing approaches for achieving improved diamond packing and bulk density; perform residual stress characterization,
analysis, and optimization from micro-scale to meso-scale to achieve ideal pre-stresses at material interfaces; integrate
diamond composites into heterogenous ceramic assemblies via strike face, layering, and inclusion strategies; develop improved
processing, ply orientation, and consolidation strategies for high performance, fiber-reinforced composites to achieve optimal
system-level mechanical performance; engineer bonding and integration strategies for composites and ceramics to create armor
packages that incorporate improved ballistic response relative to state-of-the-art.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase supports planned lifecycle of this effort.

Title: SBIR/STTR Transfer

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

0.406 -

Title: Novel Camouflage and Concealment Materials

- 2.925
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |AZ5 | Soldier Protection Technology -
Vulnerability

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Description: The modern battlefield presents a new generation of detection threats across a wide range of wavelengths and
host platforms, coupled with increasingly sophisticated computational analysis tools for identification and targeting. This effort
will develop new materials and manufacturing concepts that enable a new generation of lightweight, efficient camouflage and
concealment systems for the dismounted Soldier.

FY 2024 Plans:

Will develop material synthesis pathways for creating fillers with tailored or dynamic spectral properties for future integration into
coatings, fibers, and composites; characterize materials via directional spectroscopy, and utilize machine learning strategies for
identifying optimized material designs; generate structurally robust, first-generation materials with engineered thermal conductivity,
and characterize and report properties and pathways for further material development; identify opportunities for materials to
influence decoy and deception systems, particularly for autonomous assets in support of small dismounted Soldier Teams.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding Increase for this effort is from the Soldier-Borne Composite Materials effort within this Project in FY 2024.

Accomplishments/Planned Programs Subtotals

9.016

11.141 11.370

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |AZ9 | Soldier Protection Advanced Tech -
Detectability
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

AZ9: Soldier Protection - 1.815 1.762 - - - - - - - 0.000 3.577
Advanced Tech - Detectability

Note
In FY 2024, funding in this effort is realigned to PE 0602143A Project BB4 Dismounted Soldier Survivability Materials

A. Mission Description and Budget Item Justification

This Project investigates and designs novel materials, technologies, techniques and applications increasing the capabilities of camouflage and concealment against
known and emerging sensor threats. The results of this Project enable effective deception capabilities, combinations of physical and electronic signature decoy
components, and determination of analytical processes for modeling signature management technologies during multi-domain operations. These technologies will
provide subsystems and concepts that shall decrease the probability of detection and targeting by peer and near-peer adversaries, enabling freedom of movement

of semi-independent and dispersed formations and increased protection of dismounted soldiers. Components designed under this Project will transition to Advanced
Technology Development efforts in Soldier Lethality protection/survivability Projects to provide disruptive Camouflage, Concealment and Deception technologies to the
Operational Army to support expeditionary maneuver in the Multi-Domain Battle Environment and retain windows of advantage.

Work in this Project supports key Army needs and leverages/complements the technical research of several Program Elements (PEs) to include PE 0601102A (Defense
Research Sciences) and PE 0603118A (Soldier Lethality Advanced Technology) / Project AZ8 (Soldier - Small Unit Detectability Adv Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Camouflage, Concealment and Decoys Technologies for Soldier and High-Value Assets 1.815 1.747 -

Description: This effort investigates and designs materials, processes, and concepts for innovative camouflage, concealment
and deception technologies for Soldier to defeat advanced current and emerging adversary Intelligence, Surveillance and
Reconnaissance (ISR) threats and to reduce the probability of detection in multi-domain operations. Investigates analytical
processes to model material and system performance and predict probability of detection in the multi-domain operational
environment, assisting in closing the capability gap between current camouflage, concealment, and deception technologies and
defeating enemy sensorial capabilities in future operating environments.

FY 2023 Plans:
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |AZ9 | Soldier Protection Advanced Tech -
Detectability
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Expand on systematic studies of fiber processing, the incorporation of polymer film processing, and the incorporation of additives
and coatings with optical properties to assess thermal transfer properties to potentially camouflage Soldier thermal signatures
against adversary thermal-imager sensors; down select and investigate electrochromic polymer synthesis and processing
techniques and their application for active color-changing materials in Soldier clothing and individual equipment.
FY 2023 to FY 2024 Increase/Decrease Statement:
The funding for this program ($1.411K) is realigned to PE 060214 3A Project BB4 Dismounted Soldier Survivability Materials to
integrate material research activities for Soldier protection.
Title: SBIR/STTR Transfer - 0.015 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 1.815 1.762 -

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BB4 | Dismounted Soldier Survivability
Materials
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BB4: Dismounted Soldier - 2.725 3.023 4.985 - 4.985 5.256 5.345 7.852 7.890 0.000 37.076
Survivability Materials

Note
In FY 2024, Funding realigned from PE 0602143A AZ9 Soldier Protection Advanced Tech - Detectability

A. Mission Description and Budget Item Justification

This Project investigates fibers, textiles, components, and materials focused on enhancing Soldier survivability from combat threats (flame and thermal, blast and
ballistic, multispectral sensor, and laser threats) and environmental threats (e.g., cold, heat, wet, vector, antimicrobial, etc.) to increase operational effectiveness while
decreasing the Soldier's physical and cognitive burden. The results from this Project will transition knowledge, materials, subcomponents and methods to Advanced
Technology Development efforts in support of enhancing Soldier Lethality by providing protective material solutions focused on the aspects of dismounted movement
and maneuver operations of the Army. This Project develops and applies validation methods that enable systematic studies of human systems integration principles and
practices to protective equipment materials and designs to advance the understanding of trade-offs between protection, lethality, and mobility.

Work in this Project supports key Army needs and leverages/complements the technical research of several Program Elements (PEs) to include PE 0601102A (Defense
Research Sciences), PE 0602143A (Soldier Lethality Technology) / Project AZ5 (Soldier Protection Technology - Vulnerability), and PE 0603118A Soldier Lethality
Advanced Technology / Project BB3 (Dismounted Soldier Survivability Equip/Tech Integ).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Dismounted Soldier Survivability Materials 2.725 2.948 4.985

Description: This effort investigates materials, devices and methods that aid in the design and development of multifunctional
materials for Soldier protective clothing and individual equipment. This effort conducts research to investigate and identify multi-
functional material properties at the micron and sub-micron level to mitigate Soldiers susceptibility and vulnerability to operational
threat, i.e., flame, thermal, environmental, and multispectral sensors. Efforts also investigate and develop devices and systems
that enable extended dismounted mission duration by reducing the demand for water resupply and enabling Squad organic water
filtration systems

FY 2023 Plans:
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BB4 | Dismounted Soldier Survivability
Materials

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Research procedures and techniques using additives and thread coating approaches investigated in prior years for tailoring
multi-functionality of textiles at very small length scales and impart capabilities at the fiber level to produce textiles with inherent
vector protection, blast debris protection, and moisture wicking performance with the aim of reducing the weight and cost while
increasing the performance of Soldier clothing and individual equipment; investigate the effects of machine parameters, textile
design, and material compositions on fabric properties to tailor a fabric design that exhibits non-conventional fabric behavior and
determine improved base layer fabric constructions to increase durability and environmental protection performance parameters
of the Soldiers combat ensemble; expand investigation of and down select technical approaches capable of separating salt and
other contaminants from brackish and salt water sources to produce emergency water purification capability at the individual
Soldier and squad level; develop and validate handheld sensing concepts to provide instantaneous monitoring of water quality at
the individual Soldier and squad level.

FY 2024 Plans:

Will validate the performance of four classes of engineered fibers and yarns (ballistic protection, vector protection, flame
resistance, moisture wicking) at the textile and fabric level prior to multi-functional textile integration; integrate engineered fibers
and yarns from the four classes of functionality into a single fabric to conduct investigations to assess baseline performance;
investigate the effect of weave construction and machine processing parameters on the performance of multi-functional textiles
to establish sub-system functionality and performance against target metrics; conduct a study on polymer compounding to design
conductive fibers for e-textile applications; validate the electrical and data carrying capability of thread coated conductive yarns

in breadboard e-textile designs; research the mechanical properties and durability of baseline e-textile materials; design and
develop e-textiles interfaces between Soldier uniform and power and data platforms; research in collaboration with DEVCOM
C5ISR partners the functional components of aided target recognition algorithms and their ability to detect, recognize and identify
dismounted Soldiers in support of investigating novel camouflage material approaches to reduce the effectiveness of these
emerging threat sensor capabilities.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase due to realignment from PE 0602143A AZ9 Soldier Protection Advanced Tech - Detectability to integrate
material research activities for Soldier protection.

Title: SBIR/STTR Transfer
Description: Funding transferred in accordance with Title 15 USC §638

FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:

0.075 -
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BB4 | Dismounted Soldier Survivability

Materials
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 2.725 3.023 4.985

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks

D. Acquisition Strategy

N/A
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BB5 | Physical Augmentation: Tech for
Human Interactions
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BBS: Physical Augmentation: - 1.283 0.574 - - - - - - - 0.000 1.857
Tech for Human Interactions

Note

Beginning in FY24 all PE 0602143A / Soldier Lethality Technology Project BB5 / Physical Augmentation: Tech for Human Interactions funding will transition to PE
0602143A / Soldier Lethality Technology BC2 / Next Gen Mobility & Lethality Tech for Warfighters.

A. Mission Description and Budget Item Justification

This Project advances the understanding of human augmentation and interaction for enhanced operational performance with a focus on adaptation, training, human
variability, metrics/methodologies for assessment, and task quantification. Research encompasses conducting applied research to develop metrics, measures, tools, and
techniques to quantify and understand the relationships that enable maximum effectiveness of integrated Soldier-augmentation technologies. The resulting data are the
basis for physical augmentation systems and equipment design standards, guidelines, and intelligent agent requirements to improve equipment operation and Soldier-
system synergy. Application of this research will yield reduced workload, reduced Soldier training requirements, enhanced Soldier lethality/survivability, user acceptance,
and allow Soldiers to achieve maximum performance. Major efforts explore novel techniques for Soldier assessment, characterization of individual variability effects

on performance, development of evidence-based design guidance for the application of augmentation technologies, exploration of the relationship of exoskeleton and
physical-assist device adaptation and baseline Soldier parameters such as gait, neuromuscular motor control and proprioception. This Project will also explore novel
training paradigms for reduced Soldier-augmentation technology adaptation times to address current and future warrior performance issues. Individual efforts exploit
wearable sensor technologies, translate surrogate task performance to operational outcomes, develop approaches to distinguish tasks and individual state and intent of
movement, establish database of human movement variability to inform intelligent system design, and identify high impact applications of augmentation.

Work in this Project supports key Army needs and leverages the technical research of several Program Elements (PEs) to include PE 0602143A (Soldier Lethality
Technology) / Project BC2 (Next Gen Mobility & Lethality Tech for Warfighters) and Project BC6 (Human Perf - Tech for Warfighter Enhancement); and supports PE
0603118A (Soldier Lethality Advanced Technology) / Project BC1 (Human Performance AdvTech for Mobility & Lethality). Additionally, work in this Project complements
and is fully coordinated with the Medical Research and Development Command under the Military Operational Medicine Research Program within PE 0602787A
(Medical Technology) / Project MK4 (Warfighter Health Applied Research Technology), and the Veteran Administration's exoskeleton research area. This Project also
complements and is fully coordinated with work performed across Army, Navy, and Air Force under the Reliance 21 Human Systems Community of Interest: Protection,
Sustainment, and Warfighter Performance and with our international partners through The Technical Cooperation Program / Human Resources and Performance
Group / Panel JP1 (TTCP HUM JP1).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BB5 | Physical Augmentation: Tech for
Human Interactions
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Training Adaptation and Movement Science 1.283 0.567 -
Description: This effort investigates the science behind movement for physical augmentation to maximize mobility capacity and
training adaptation to decrease learning curve with physical augmentation systems (e.g., physical-assist devices, exoskeletons).
This work will enable the Army to make informed decisions on the ultimate effectiveness of human augmentation technologies
before significant resources are expended.
FY 2023 Plans:
Implement classification and prediction algorithms into smart controllers capable of anticipating changes in movement states
(e.g.,run to walk, walk to stair climb, etc) into and actuated device to optimize human-system synergy and performance
outcomes; investigate feasibility of using such devices on common activities and Soldiering tasks to assess relevance; identify
differences between actuated device with and without smart controllers and assess the impact of the algorithms on human-system
performance in order to inform system design.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding decrease reflects realignment of funding ($1.142K) to PE 0602143 Project BC2 (Next Gen Mobility & Lethality Tech for
Warfighters) to consolidate enhancement work.
Title: SBIR/STTR Transfer - 0.007 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 1.283 0.574 -

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BB9 | Human Performance Tech for Mobility
& Lethality
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BB9: Human Performance Tech - 2.839 - - - - - - - - 0.000 2.839

for Mobility & Lethality

Note
Project BB9 (Human Performance Tech for Mobility & Lethality) planned completion in Fiscal Year 2022.

A. Mission Description and Budget Item Justification

This Project investigates human performance based information portrayal system design parameters that integrate mobility & lethality considerations (such as cognitive
workload, target discrimination and engagement, and fatigue) into training/education tools, mission command platforms, and technologies that help Soldiers more rapidly
and efficiently acquire complex skills and make decisions quickly from training through mission planning and execution.

This Project supports key Army needs and leverages the technical research of several Projects in Program Element (PE) 0603118A (Soldier Lethality Advanced
Technology) / Project BD7 (Soldier Sys Interfaces/ Integration-Sensor Adv Tech), Project AY9 (Body Armor & Integrated Headborne Advanced Tech), and Project BC9
(Adv Soldier Sensors/Displays AdvTech for Dismounts).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas, the Army Modernization Strategy and the Soldier
Lethality Cross Functional Team (CFT).

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Human Interaction for Situational Understanding 2.839 - -
Description: This effort investigates, designs, and develops design guidance for information portrayal systems and sub-systems
in augmented/virtual reality that enable Soldiers to make better, faster decisions for close combat operations at the small unit

level. This effort also conducts experiments to populate performance models that have application across materiel and non-
materiel solutions.

Accomplishments/Planned Programs Subtotals 2.839 - -
C. Other Program Funding Summary ($ in Millions)
N/A
Remarks
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BB9 | Human Performance Tech for Mobility
& Lethality

D. Acquisition Strategy

N/A

PE 0602143A: Soldier Lethality Technology UNCLASSIFIED T

Army Page 24 of 54 R-1 Line #11



UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A / Soldier Lethality Technology |BC2 | Next Gen Mobility & Lethality Tech for
Warfighters
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BC2: Next Gen Mobility & - 7.422 4.333 6.894 - 6.894 11.347 11.109 11.078 11.149 0.000 63.332
Lethality Tech for Warfighters

Note
Beginning in FY24 all PE 0602143A / Soldier Lethality Technology Project BB5 / Physical Augmentation: Tech for Human Interactions and BC6 / Human Perf - Tech for
Warfighter Enhancement funding will realign to PE 0602143A / Soldier Lethality Technology BC2 / Next Gen Mobility & Lethality Tech for Warfighters.

A. Mission Description and Budget Item Justification

This Project investigates the means to monitor, assess, predict and optimize/enhance Soldier and squad decision-making and shoot and move performance. In addition,
it will provide design guidance for individual and mission specific equipment (e.g., individual protection, small arms, load carriage, information portrayal etc.) and
quantitative impacts of mission and associated clothing and individual equipment (CIE) on individual and small unit performance. Research conducted focuses on
translating mission tasks to measures of human performance. These measures of human performance will inform predictive algorithms, human based modeling and
simulation, and assessment tools that enable Soldier performance trade space analysis for acquisition, training, and operations. These data and algorithms will allow

us to determine the impact of new capabilities on Soldier and Squad performance and effectiveness, understand deficiencies in performance and investigate novel
strategies to optimize and enhance performance.

This Project supports key Army needs and leverages the technical research of several Program Elements (PEs) to include the following: PE 0602143A (Soldier Lethality
Technology) / Projects BC6 (Human Perf-Tech for Warfighter Enhancement), and PE 0603118A (Soldier Lethality Advanced Technology)/ Projects BC1 (Human
Performance AdvTech for Mobility & Lethality). This Project also supports and leverages PE 0603118A (Soldier Lethality Advanced Technology) / Project AY9 (Body
Armor & Integrated Headborne Advanced Tech), and , Project BD7 (Soldier Sys Interfaces/Integration- Sensor AdvTech).

Work in this Project complements and is fully coordinated with the Medical Research and Development Command under the Military Operational Medicine Research
Program as well as Defense Medical Research and Development Program under Military Operational Medicine (JPC-5) to include Projects in PE 0602787A (Medical
Technology). This Project also complements and is fully coordinated with work performed across Army, Navy, and Air Force under the Reliance 21 Human Systems
Community of Interest: Protection, Sustainment, and Warfighter Performance.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas, the Army Modernization Strategy, and the Soldier
Lethality Cross Functional Team (CFT).

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Human Interaction for Mobility & Lethality 7.422 4.259 6.894
PE 0602143A: Soldier Lethality Technology UNCLASSIFIED |
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A / Soldier Lethality Technology |BC2 | Next Gen Mobility & Lethality Tech for
Warfighters

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Description: This effort investigates and develops human performance based design guidance for protection and weapon
systems and sub systems to improve the mobility and lethality of individuals and small units. The applied research translates
traditional means for measuring and understanding human performance to the means to conduct assessment for Warfighter and
small unit readiness and/or new capabilities.

FY 2023 Plans:

Conduct targeted laboratory and field experiments to populate research gaps identified in previous year's predictive modeling
work, emphasizing the ability for Soldiers to shoot, move, communicate, navigate and decide during conditions of physical and
cognitive stress elicited by operational scenarios; conduct experiments on the effects of head-support load and distribution
configurations on Soldier task performance to refine head supported mass guidelines and modeling and simulation tools to
understand the headborne trade space; develop ear and female & male head models for headborne system design guidance;
conduct experiments to understand and develop optimal augmented reality (AR) design elements, interactions, applications, and
performance metrics to enhance situation awareness (SA) and provide design guidance for heads-up display (HUD) systems.

FY 2024 Plans:

Will investigate stressor interactions on Soldier, small unit, and leader tactical outcomes to advance predictive modeling; conduct
experiments on the effects of head-support load and distribution configurations on female and male Soldier task performance

to refine head supported mass guidelines and modeling and simulation tools; develop female & male neck models (or other
anatomical models as needed) for headborne system design guidance; conduct experiments to address gaps in the optimization
of augmented reality (AR) design elements, interactions, applications, and performance metrics to inform heads-up display (HUD)
systems; begin the development of novel HSI test methodologies to inform lethality trade space impacts of Soldier clothing and
individual equipment (CIE) and technologies; investigate novel cognitive and physical enhancement strategies on Soldier task
performance and recovery.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects the realignment of funds from BB5 / Physical Augmentation: Tech for Human Interactions ($1.142K)
and BC6 / Human Perf - Tech for Warfighter Enhancement ($1.290K) to consolidate enhancement work.

Title: SBIR/STTR Transfer - 0.074 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A / Soldier Lethality Technology |BC2 | Next Gen Mobility & Lethality Tech for

Warfighters
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 7.422 4.333 6.894

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks

D. Acquisition Strategy

N/A
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BC6 | Human Perf - Tech for Warfighter
Enhancement
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BCG6: Human Perf - Tech for - 3.212 1.377 - - - - - - - 0.000 4.589
Warfighter Enhancement
Note

Beginning in FY24 all PE 0602143A / Soldier Lethality Technology Project BC6 / Human Perf - Tech for Warfighter Enhancement funding will realign to PE 0602143A /
Soldier Lethality Technology BC2 / Next Gen Mobility & Lethality Tech for Warfighters.

A. Mission Description and Budget Item Justification

This Project investigates and develops mechanisms for safely and effectively optimizing and enhancing Warfighter ability to shoot, move, communicate, and decide.
These mechanisms have the potential to exploit the Soldier and Squad as the capability platform beyond materiel solutions provided to the individual and small unit.
This project also conducts experiments to populate human performance models that enable trade space analysis for portions of doctrine, organization, training, materiel,
leadership and education, personnel and facilities (DOTMLPF) analysis.

This Project supports key Army needs and leverages the technical research of several Program Elements (PEs) / Projects to include: PE 0602143A (Soldier Lethality
Technology) / BE3 (Joint Service Combat Feeding Technology) and BE2 (Joint Service Combat Feeding Advanced Technology).

Work in this Project complements and is fully coordinated with the Medical Research and Development Command under the Military Operational Medicine Research
Program as well as Defense Medical Research and Development Program under Military Operational Medicine (JPC-5) to include Projects in PE 0602787A (Medical
Technology). This Project also complements and is fully coordinated with work performed across Army, Navy, and Air Force under the Reliance 21 Human Systems
Community of Interest: Protection, Sustainment, and Warfighter Performance. Work in this Project complements and is fully coordinated with research at the US Army
Combat Capabilities Development Command Army Research Laboratory (ARL).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas, the Army Modernization Strategy, and the Soldier
Lethality Cross Functional Team (CFT).

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Human Performance Technology for Warfighter Enhancement 3.212 1.348 -

Description: This effort investigates mechanisms for exploiting human physiology to develop safe and effective interventions
that create smarter, faster, more lethal Close Combat Warfighters. This work will result in a Soldier's ability to shoot, move,
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BC6 | Human Perf - Tech for Warfighter
Enhancement

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

communicate, and decide faster than an adversary. Findings from these investigations will leverage existing systems and
platforms to get the greatest human performance return in training and operations.

FY 2023 Plans:

Develop meta-regression model and software tool to predict neurostimulation effects on cognitive and physical performance;
limited iterative testing and validation of the model with Commercial Off-The-Shelf (COTS) devices will occur. Exercise the Gastro-
Intestinal Joint Automated Army Colon on a Bench (GI-jA2COB) in vitro lower Gl tract model to down-select the highest impact,
most mature performance enhancement intervention from those currently being studied (muscle recovery performance probiotics,
prebiotics for high altitude performance resiliency and engineered probiotics for sleep fatigue mitigation).

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding decrease reflects administrative realignment of funding ($1.290K) to PE 0602143 Project BC2 (Next Gen Mobility &
Lethality Tech for Warfighters).

Title: SBIR/STTR Transfer - 0.029 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals 3.212 1.377 -

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BC7 I Training Technology (Other than STE)
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete, Cost
BC7: Training Technology (Other - 13.724 25.247 33.822 - 33.822 33.395 28.988 21.463 21.706 0.000 178.345
than STE)

A. Mission Description and Budget Item Justification

This Project funds research into technologies and their applications that can inform and/or enhance the Army's live, virtual, and constructive training systems. This
Project conducts research in immersive virtual, mixed, and augmented reality (AR) environments that stimulate human senses (e.g. sight, sound, and touch) and

also conducts experiments to understand how users interface with the technology in order to improve the realism of simulation environments and therefore create
enhanced immersion and more effective training systems. Models and simulations are designed are developed to allow realistic, fair fight engagements across all
training environments and training devices, to include the cyberspace domain. Included in the investigations of this Project are also medical training systems (e.g., part-
task trainers and physiological modeling).

Work in this Project supports key Army needs and complements efforts in Program Element (PE) 0603118A (Soldier Lethality Advanced Technology) / Project BC8
(Training Advanced Technology (Other than STE)).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC) and at the Institute for Creative Technologies (ICT) University Affiliated Research
Center (UARC) at the University of Southern California.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Medical Training Technology 3.511 3.111 3.599

Description: Included in this effort will be the development of new medical training simulations to train medical personnel across
all levels of care. Improvements in haptic capabilities will ensure hyper bio-fidelity for all levels of care. Automated measures

of student performance will support Army medical Individual Critical Task Lists (ICTLs). Research areas will also include more
realistic tissue properties supporting part-task trainers and modular patient simulator systems. Initial exploration of Army ICTLs will
result in early proof-of-concept development of proof-of concept training systems to support non-traditional medical areas, such as
dental training simulations.

FY 2023 Plans:

Investigate the usability and training effectiveness of an integrated collective live, virtual, constructive medical training capability;
determine optimum physiology engine(s) and haptic configuration leveraging modular manikin and haptic capabilities for emerging
scenarios, such as extended care in an austere environment, gender care differences, and patient hand-off.

FY 2024 Plans:
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BC7 I Training Technology (Other than STE)
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Will mature the usability and training effectiveness of an integrated collective live, virtual, constructive medical training capability;
design and develop optimum physiology engine(s) and haptic configuration leveraging modular manikin and haptic capabilities for
defined scenarios that support Army medical training, such as extended care in an austere environment, gender care differences,
and patient hand-off.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects the design and development of physiology engine(s).

Title: Warfighting M/S Concepts and Design (ICT) 3.731 6.995 7.360

Description: This Project designs and develops photorealistic synthetic environments, multi-sensory interfaces, artificially
intelligent agents, and human performance assessment technologies to create virtual, augmented, and mixed reality simulation
environments for training. This Project uses advanced modeling, simulation, and leadership development techniques to
leverage the emerging immersive technologies of industry and the research and development community to advance the Army's
capabilities.

FY 2023 Plans:

Investigate automation techniques to develop individual agent and aggregate unit behaviors to represent friendly forces, hostile
forces, and civilian groups in virtual training exercises; investigate and develop a rapid capture technology to generate three-
dimensional (3D), fully body personalized avatars that replicate a trainee's non-verbal behavior styles allowing for increased
realism in virtual training environments; evaluate methods for various sensor-based reconstructions of real-world terrain and
environments to represent live battlespaces effectively in simulations that provide highly accurate and feature-rich 3D geospatial
data.

FY 2024 Plans:

Will mature automation techniques to develop individual agent and aggregate unit behaviors to represent friendly forces, hostile
forces, and civilian groups in virtual training exercises; investigate methods for the realistic physical and mental representation of
individual Soldiers; fund research to determine how to improve Soldier cognitive and experiential learning; investigate adaptive,
multi-modal interfaces for Army-specific applications of augmented reality technologies; validate methods to synchronize light
detection and ranging (LIDAR) and photogrammetry data collected in the real world to enhance the realism of simulation-based
training.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding change reflects planned lifecycle of this effort
Title: Cyberspace Electromagnetic Activities (CEMA) Effects Modeling and Simulation 1.418 - -
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Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BC7 I Training Technology (Other than STE)
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Description: This effort investigates and develops capabilities to more accurately model and simulate CEMA necessary to

support training events for Corps and below.

Title: Innovative Synthetic Training Technology 2.885 - -
Description: This effort investigates and designs methods of applying Al into the STE to simulate a fully immersive environment

in large urban settings with a population of adaptable, noncombatant virtual human agents for increasing the realism and

complexity of training scenarios. In addition, it develops tools, techniques and technologies for improving the immersion of human

senses within simulation environments with the goal of creating enhanced realism within the simulated environment.

Title: STE Live Training 2179 - -
Description: This effort investigates technology to enhance the fidelity of live training systems and investigates future live training

capabilities for conducting force-on-force, combined arms exercises to enhance readiness at Army home stations and Combat

Training Centers.

Title: Digital Terrain for Live Training - 5478 6.970
Description: This effort investigates technologies to enhance the fidelity and visual effects of digital terrain for live training

systems, with an objective metric of reducing overall training time to gain proficiency in the live environment. It addresses

live training needs for conducting force-on-force, combined arms exercises to enhance readiness at Army home stations and

Combat Training Centers by enhancing vertical terrain resolution, physics-based blast effects on terrain, and data compression

technologies.

FY 2023 Plans:

Investigate existing physics-based algorithms, new wireless data compression methods, and feature attribution for live-synthetic

training environments; fund research on terrain accuracy metrics and digital terrain level of detail needs for live training.

FY 2024 Plans:

Will mature existing physics-based algorithms for munitions effects;, design novel wireless data compression methods for feature

attribution in live- synthetic training environments; design data model extensions for terrain accuracy metrics and digital terrain

level of detail needs for live training; and design a layered and scalable terrain architecture to support dynamic Live training

interactions.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase reflects the start of component and architecture design.

Title: Simulation Management Technologies - 3.378 8.081
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BC7 I Training Technology (Other than STE)

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Description: This effort aims to automate management of resources and equipment associated with the planning, preparation,
execution, and assessment of individual through collective training exercises. This effort will inform requirements and research
capabilities to enable a self-healing simulation architecture that can automatically architect, configure, detect, deploy, and
manage resources to support individual and collective training use-cases. The design and development of fully autonomous
constructive models will be leveraged within this architecture to further automate exercise execution and greatly increase time and
effectiveness of training and readiness opportunities within the distributed training environment.

FY 2023 Plans:

Investigate required simulation components for enhanced architecture and decompose/derive minimum training requirements
for each specified MDO Use Case; begin Cognitive Behavior Use Case development and Front End Analysis to inform minimum
technical requirements in support of defined readiness objectives; identify applicable artificial intelligence (Al) algorithms and
begin development to meet initial use-case prototyping objectives.

FY 2024 Plans:

Will investigate hardware acceleration and common platform components; design and develop dynamic behavior algorithms and
fithess functions based on training use-cases; design and develop configuration and authoring components to support simulation
execution; and conduct experiments aligned to training use-cases to validate architecture.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase reflects the start of design and development activities, as well as the beginning of architecture validation
experiments.

Title: Multi-Domain Environments for Training

Description: This effort will define a new, common MDO competency framework to drive machine-supported training performance
data collection, tracking and readiness projections for current and new MDO use-cases. This effort also investigates emerging
operational/training paradigms, including a detailed focus on modeling non-combat factors of operational environments and
developing models necessary to train for Information Advantage.

FY 2023 Plans:

Investigate knowledge, skills, abilities, and behaviors (KSABs) across major MDO task structures; start development of re-usable
Measures of Performance/Effectiveness (MOPs/MOEs) that apply to synthetic data sources; investigate first, second, and third
order effects for the information warfare domain.

FY 2024 Plans:

5.392 7.812
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BC7 I Training Technology (Other than STE)
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Will continue development of reusable Measures of Performance/Effectiveness (MOPs/MOEs); design MDO profiles and
authoring tools/user interfaces aligned to knowledge, skills, abilities, and behaviors (KSABs) across identified MDO task
structures; conduct experiments to validate first order effects in information warfare domain.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects beginning of authoring tool design and first experiments to validate first order effects in information
warfare domain.
Title: SBIR/STTR Transfer - 0.893 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 13.724 25.247 33.822

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BD1 | Adv Soldier Sensors/Displays Tech for
Dismounts
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BD1: Adv Soldier Sensors/ - 11.226 16.229 16.557 - 16.557 16.565 16.576 16.587 16.769 0.000 110.509
Displays Tech for Dismounts

A. Mission Description and Budget Item Justification
This Project designs and develops low power, next generation modular sensor and display components for detection and identification of both threats and friendlies in all
environments to increase situational awareness, decrease fratricide, and enable Soldiers to respond more quickly for greater lethality.

This effort supports work done in Program Element (PE) 0603118A (Soldier Lethality Advanced Technology) / BC9 (Adv Soldier Sensors/Displays AdvTech for
Dismounts).

Work in this Project supports the Army Science and Technology Soldier Lethality, Next Generation Combat Vehicle, and Future Vertical Lift Army Modernization
Priorities.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas, the Army Modernization Strategy, and supports the
Soldier Lethality Cross Functional Team (CFT).

Work in this Project is performed by the United States Army Futures Command (AFC).

FY 2024
16.557

FY 2022
11.226

FY 2023
15.939

B. Accomplishments/Planned Programs ($ in Millions)
Title: Advanced Soldier Sensors/Displays Technology for Dismounts

Description: This effort models, simulates, investigates, designs, and develops novel low power, modular electro-optic / infrared
(EOQ/IR), displays, augmented reality approaches and integrates aided/automatic target detection and recognition techniques to
enable improved Soldier maneuver and lethality through greater information fidelity to increase Soldier probability of recognition/
identification and tracking of all threats.

FY 2023 Plans:

Investigate new mixed and augmented reality (MR/AR) component technologies to enhance multi sensor and multi system
simulation capabilities; improve algorithm evaluation capabilities to validate performance of Electro Optic/Infrared (EO/IR) sensor
systems; develop tools and techniques to advance synthetic image generation for augmenting existing data and creation of

new training data; develop improved low light level sensors capable of adjusting to a dynamic imaging environment in order to
provide actionable information and situational awareness no matter the illumination conditions; design lower SWAP, high definition
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BD1 | Adv Soldier Sensors/Displays Tech for
Dismounts
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
longwave infrared (LWIR) bolometer sensors with enhanced sensitivity to provide full awareness to Soldiers in every illumination
environment; validate improved performance of AR systems when paired with higher dynamic range low light imaging sensors.
FY 2024 Plans:
Will investigate mixed and augmented reality (MR/AR) content to Heads Up Displays (HUDs) for representation of threats via
automated threat cueing from UAV sources; develop modular virtual prototype environments for expedited User feedback;
develop image fusion optimization processes to improve target acquisition of sensor systems with multiple camera sources;
conduct experiments to determine performance of Electro Optic/Infrared (EO/IR) sensor performance prediction models;
investigate advanced materials and processing methods for improvement in operations within lowest lighting conditions with digital
low light sensors; develop material and processing methods to design advanced, high definition longwave infrared (LWIR) sensors
for tailorable SWaP and/or target acquisition performance.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects planned lifecycle of this effort.
Title: SBIR/STTR Transfer - 0.290 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 11.226 16.229 16.557

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |BD6 I Soldier Sys Interfaces/Integration-
Sensor Tech
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BDG6: Soldier Sys Interfaces/ - 0.495 0.237 0.301 - 0.301 - - - - 0.000 1.033

Integration- Sensor Tech

A. Mission Description and Budget Item Justification

This Project investigates, designs, and validates advanced technologies and algorithms for enhancing dismounted Soldier deployed robotics and autonomous systems
used to improve the Small Unit's situational awareness, survivability, and lethality. Technologies to be investigated may include: algorithms for dismounted robotic
systems to enable autonomous navigation, automated object recognition, persistent surveillance, launch and recovery from vehicles, networked lethality, manned-
unmanned teaming, and collaborative behaviors; and advanced user interfaces to optimize human-robotic interaction during dismounted operations. These advanced
technologies will enable Squad and Platoon level autonomous reconnaissance using robotic systems to minimize the operator's dedicated control of the systems and
reduce their cognitive burden, thus allowing Soldiers to be more lethal and survivable.

Work in this Project supports key Army needs and leverages the technical research of several Program Elements (PEs) / Projects to include PE 0603118A (Soldier
Lethality Advanced Technology) / Project BD7 (Soldier Sys Interfaces/Integration-Sensor AdvTech) and Project BC9 (Adv Soldier Sensors/Displays AdvTech for
Dismounts).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Soldier System Interfaces & Integration (Sensor Technology) 0.495 0.237 0.301

Description: This effort will investigate, design, and validate advanced dismounted Soldier robotic and autonomous systems
technologies to enable autonomous navigation, manned-unmanned teaming, and networked reconnaissance to improve Soldier
lethality, situational awareness, and survivability during tactical operations.

FY 2023 Plans:

Investigate, design, and develop advanced motion planning and precision landing algorithms to enable extended operations and
autonomous search capability for resource constrained Small Unmanned Aerial Systems (SUAS); verify functionality of these
algorithms on open architecture SUAS platforms in laboratory and simulated environment to reduce risk and improve system
design.

FY 2024 Plans:
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |BD6 I Soldier Sys Interfaces/Integration-
Sensor Tech
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Will conduct experiments on autonomy and teaming technologies for resource constrained Small Unmanned Aerial Systems
(SUAS) operating in complex environments to enhance navigation, search capabilities, and extend operations.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding realigned ($300K) from PE 0603118A (Soldier Lethality Advanced Technology) / Project BD7 (Soldier Sys Interfaces/
Integration-Sensor AdvTech)
Accomplishments/Planned Programs Subtotals 0.495 0.237 0.301
C. Other Program Funding Summary ($ in Millions)
N/A
Remarks
D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A / Soldier Lethality Technology |BD8 | Soldier & Sm Unit Tactical Energy
Tech
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BD8: Soldier & Sm Unit Tactical - 4.304 6.291 6.911 - 6.911 7.450 10.554 10.038 10.520 0.000 56.068
Energy Tech

A. Mission Description and Budget Item Justification

This Project conducts applied research and development on materials and component level power and energy technologies in the areas of energy storage, power
generation, alternative energy, and intelligent power distribution and thermal management designs that support Command, Control, Communications, Computers,
Intelligence, Surveillance and Reconnaissance (C4ISR) and Soldier power needs to include next generation squad weapons and advanced optical devices and sensors.
Enables future Soldier lethality and mobility for longer mission durations at lighter weights to provide enhanced lethality and tactical overmatch of adversaries, and to
reduce the burden on the Soldier.

This Project support key Army needs and complements the technical research of Program Element 0602184 (Soldier Applied Research) / Project CO1 (Soldier Power
and Energy Concepts) and Program Element 0603118A (Soldier Lethality Advanced Technology) / BD9 (Soldier & Sm Unit Tactical Energy AdvTech).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Tactical Power for Soldier Lethality 3.427 5.341 5.946

Description: This effort investigates, designs, and develops innovative materials and component level power generation

and energy storage technologies that support next generation weapons, sensors, radios, and human augmentation devices
enabling Soldiers and Small Units to maximize probability of target hits, improve collective situational awareness, ensure multiple
communication streams, and assist with tactical tasks in order to decrease Soldier load and power burden, and increase power
capabilities by providing more energy to prolong mission run-time.

FY 2023 Plans:

Down-select, design, and develop safe, high voltage electrolyte materials and investigate pairing these materials against improved
Si anode and Li-metal technologies to verify and validate performance of the Technology Readiness Level (TRL) 5 components.
These safe, lightweight power and energy technologies with energy densities from 400-600Wh/kg will enable substantially longer
runtimes in multiple soldier-worn portable electronic devices identified by the Soldier Lethality CFT. Investigate and design Soldier
and Squad power generation technologies to provide recharging and power scavenging capability from available resources to
sustain energy storage technologies while on-the-move in order to limit battery swaps and enable longer mission durations for
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Description: The effort develops technologies to substantially reduce the number of batteries required to accomplish dismounted
Soldier/Squad mission objectives by developing more efficient power and thermal management for small systems and harvesting
energy and alternative energy technologies thereby significantly reducing Soldier-borne load and logistics requirements for
Soldier/Squad power and energy.

FY 2023 Plans:

Explore and determine conversion efficiency and power density limits for a thermal conversion approach comprised of a gray-
body radiant emitter and back surface reflector-based thermophotovoltaic cell coupled with heat recirculating meso-scale reactors
under relevant size constraints for portable power generation; investigate multiplexed microreactors including models, designs,
and fabrication of conceptual reactors with increasing multiplexing to investigate performance at different scales for wearable or
portable multi-fuel fired power generator heat sources.

FY 2024 Plans:

Will investigate compact heat recirculating burners, including models, designs, and fabrication of burners to increase heat transfer
rates that increase power density and efficiency; explore thermophotovoltaic and thermionic designs and improvements that
increase power density and efficiency of the thermal-to-electric conversion, and improve coupling efficiency with novel heat
sources.

FY 2023 to FY 2024 Increase/Decrease Statement:

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A / Soldier Lethality Technology |BD8 | Soldier & Sm Unit Tactical Energy
Tech

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Soldier Tactical Power, Robotics, and other critical Soldier Lethality applications for 7 day semi-autonomous operations with

limited resupply.

FY 2024 Plans:

Will mature safe, high voltage electrolyte materials paired with improved Si anode technologies to verify and validate performance

of 2x increase for the Conformal Wearable Battery (CWB); design and develop Li-metal components that will enable a 2-3x

increase in energy and pair it with safer, high voltage electrolyte materials; design and develop breadboard components for

Soldier and Squad power generation technologies, such as fuel cells and solar, to provide battery recharge capability to sustain

on-the-move operations and limit battery swaps to enable longer mission durations; investigate scaling 2x power density fuel cell

stacks to platoon power generation requirement; develop and validate family of Si-Anode based Small Tactical Universal Batteries

(STUB) to support enabler and small handheld devices for the Soldier.

FY 2023 to FY 2024 Increase/Decrease Statement:

Increase represents investments in promising power generation technologies that can be implemented across multiple platforms

for Soldier and Squad.

Title: Materials & Component Technologies for Energy Independence 0.877 0.950 0.965

PE 0602143A: Soldier Lethality Technology UNCLASSIFIED
Army Page 40 of 54 R-1 Line #11

Volume 1b - 97




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A / Soldier Lethality Technology |BD8 | Soldier & Sm Unit Tactical Energy

Tech
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Funding increase reflects planned lifecycle of this effort.
Accomplishments/Planned Programs Subtotals 4.304 6.291 6.911

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks

D. Acquisition Strategy

N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BE3 | Joint Service Combat Feeding
Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BE3: Joint Service Combat - 3.877 4.627 4.074 - 4.074 4.073 4.320 4.970 5.024 0.000 30.965

Feeding Technology

A. Mission Description and Budget Item Justification

This Project investigates and develops nutrient compositions and stabilization techniques to maximize the Warfighter's physical and cognitive performance on the
battlefield, investigates technologies to enhance detection and identification capabilities of chemical and biological threats in foods, and develops innovative ration and
field feeding technologies to reduce resupply requirements for the multi-domain battlefield. The Army serves as the Executive Agent for this Department of Defense
(DoD) program, with oversight and coordination provided by the DoD Combat Feeding Research and Engineering Board.

Work in this Program Element (PE) is related to and fully coordinated with PE 0602787A (Medical Technology) / Project MK4 (Warfigher Health Applied Rsch
Technology) to develop technologies and concepts; Army Additive Manufacturing Community of Practice to enable customization, increase readiness, and improve
sustainment due to fabrication of end-use items at point of need; Defense Threat Reduction Agency to maximize protection of rations from contamination; Defense
Health Agency (DHA) to transition and develop materiel solutions in the microbiome technical areas; and DHA Joint Program Committee-5, which seeks to develop
effective nutritional countermeasures against stressors and to maximize health, performance, and well-being.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Joint Service Combat Feeding Technology 3.877 4.627 4.074

Description: This effort investigates, designs, and develops nutrient compositions and stabilization techniques to maximize the
Warfighter's physical and cognitive performance on the battlefield. The effort investigates technologies to enhance detection and
identification capabilities of chemical and biological threats in foods and develops innovative ration and field feeding technologies
to reduce resupply requirements. Work in this area results in increased performance, less food-borne iliness, and overall
increased readiness of the Warfighter.

FY 2023 Plans:

Determine optimal dietary fat levels in weight reduced rations to sustain warfighter physical performance; investigate effect of
physical and chemical state of food on fat stability to inform calorically dense ration component design; determine efficacy of
nutritional interventions and bioactives on 3D intestinal tissue model to prevent effects of military related stressors; conduct
experiments to identify potential of stress adaptation to induce probiotic cultures to survive military ration storage requirements;
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A | Soldier Lethality Technology |BE3 | Joint Service Combat Feeding
Technology
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
determine efficacy of residual sanitizers and disinfectants against bacteria and viruses on multiple surfaces; design and develop
shelf stable polyphenol containing food products to reduce performance decrements.
FY 2024 Plans:
Will conduct mathematical analysis of lipid stability in nutrient dense rations; investigate compounds to promote protective
potential for the probiotic strain during freeze- drying; develop nutritional intervention and placebo bars in support of human
performance research in extreme environments; analyze theoretical/empirical data & characterize materials to examine
responsiveness of advanced insulating materials to various stimuli - electro/magneto/thermo/solar; conduct accelerated storage
study to mature packaging reduction technologies for operational rations.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding decrease reflects planned lifecycle of this effort to progress into PE 0603118A (Soldier Lethality Advanced Technology) /
BE2 (Joint Service Combat Feeding Advanced Technology), to enable efforts which increase performance, decrease food-borne
illness, and increase overall readiness of the Warfighter .
Accomplishments/Planned Programs Subtotals 3.877 4.627 4.074

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A / Soldier Lethality Technology |BEG6 | Reactive/Resp Surfaces & Matls-
Soldiers & Sys
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BEG: Reactive/Resp Surfaces & - 2.836 - - - - - - - - 0.000 2.836
Matls-Soldiers & Sys

Note

In Fiscal Year (FY) 2023, this project is administratively realigned to Program Element 0602184A (Soldier Applied Research) Project CW9 (Syn Bio for Reactive-Resp
Matls-Soldiers & Sys).

A. Mission Description and Budget Item Justification

This Project designs, fabricates, and assesses a variety of bio-based materials through the application of biotechnology advances to develop material capabilities that
respond and adapt to a wide range of external stimuli and biological processes for protection, situational awareness, and sustainment. Innovative materials will be
sought that are capable of sensing and responding, as well as adapting response, to a broad spectrum of environmental variables. Research will develop materials that
are able to self-monitor, self-heal, and self-sustain. Research will explore new biology-based methods for controlled synthesis and assembly to create materials with
precise chemistries, microstructures, properties, and responsive functionalities through controlled molecular placement, spatial architectures, and interfacial structures.
These materials have potential to enable more survivable, situationally aware, lighter weight Soldier systems and electronics. Research conducted focuses on unique
and/or novel material properties, developing models, materials characterization techniques, non-destructive testing methods and advanced fabrication/processing
methodologies.

Work in this Program Element (PE) complements PE 0601102A (Defense Research Sciences) / Project AA3 (Single Investigator Basic Research), Project AA7
(Mechanics and Ballistics), and Project AA5 (Biotechnology and Systems Biology) and informs PE 0603118A (Soldier Lethality Advanced Technology) / BB3
(Dismounted Soldier Survivability Equip/Tech Integ).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Bio-enabled Materials and Processes 2.836 - -

Description: This effort conducts applied research through the application of biotechnology advances to develop materials with
capabilities to respond and adapt to a wide range of external stimuli and biological processes. Investment in bio-enabled materials
research allows for the design of materials that are capable of sensing and responding, as well as adapting to a broad spectrum
of environmental variables with the ability to self-monitor, self-heal, and self-sustain. Investments in this area could lead to future
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602143A / Soldier Lethality Technology |BEG6 | Reactive/Resp Surfaces & Matls-
Soldiers & Sys

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

applications in Soldier performance, situational awareness, protection and sustainment. Research from this effort has potential to
transition to multiple end items and applications.

Accomplishments/Planned Programs Subtotals 2.836 - -

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |BES8 | Synthetic Training Environment (STE)
Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BE8: Synthetic Training - 14.170 5.902 - - - - - - - 0.000 20.072
Environment (STE) Technology

Note
In FY2024 funding realigned to PE 0602184A Project CN2 Intelligent Weapons Concepts and Technology

A. Mission Description and Budget Item Justification

This Project designs and develops technologies supporting the Army's Synthetic Training Environment (STE). The STE is the next generation holistic collective training
capability that will train units where they will fight, with whom they will fight, and in complex operational environments to include dense urban and sub-terrain; within the
entire range of combined arms maneuver tasks in support of Multi- Domain Operations. STE Information Systems (STE-IS) delivers the Common Synthetic Environment
consisting of Global Terrain/One World Terrain (OWT), Training Simulation Software (TSS), and Training Management Tools (TMT). The STE will be available where
training occurs (home station, combat training centers, armories, institutions, shipboard, deployed) and will include Air and Ground Reconfigurable Virtual Collective
Trainers (RVCTSs), a Soldier/Squad Virtual Training (S/SVT), and a live training capability. The STE will be cloud-enabled, compatible with the Army Enterprise Network,
and service-based through the Common Operating Environment, including Live and Constructive. The STE will provide the realistic repetitions necessary to fight 25
bloodless battles before the first battle.

This Project is coordinated with work done in Program Element (PE) 0603118A (Soldier Lethality Advanced Technology) / Project BE9 (STE Advanced Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas, the Army Modernization Strategy and supports the
STE Cross Functional Team efforts.

Work in this Project is performed by the United States Army Futures Command (AFC) and at the Institute for Creative Technologies (ICT) University Affiliated Research
Center (UARC) at the University of Southern California

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: STE One World Terrain 5.339 3.744 -

Description: This effort investigates and designs tools and methods to improve the speed and fidelity of a terrain capability that
provides a representation of the globe, fully accessible through the Army network and usable by all simulation trainers; develops
complex representations (including megacities and subterranean) of the operational environment and the Multi-Domain battlefield
in synthetic training environments.

FY 2023 Plans:
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |BES8 | Synthetic Training Environment (STE)
Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Investigate tools, algorithms and communities of practice to influence terrain collection sensor design principles to include data
and surfaces that portray positional information in three physical dimensions that may incorporate multiple heights at any given
horizontal position directly contributing to military urban operations (e.g., single building with multiple levels); investigate the
automation and convergence (fusion and decimation techniques) of geospatial sensor byproducts to support and advance the
utility of 3D geospatial data across the broader force structure.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding decrease reflects a maturation of STE-related OWT technologies and a shift in research focus to longer- term research
supporting training of multi-domain operations on complex, data-intensive battlefields. Effort ends in FY2023

Title: STE Training Management Tool

Description: This effort investigates Adaptive Training (AT) methods to facilitate authoring, distribution, management, and
evaluation of tailored instruction for both individuals and teams; and evaluates the impact of training and education tools/ methods
on comprehension, reasoning, learning, performance, retention, and transfer of knowledge and acquired skills to assess Training
Effectiveness (TE) in Synthetic Training Environments.

FY 2023 Plans:

Investigate and validate approaches to model team competencies based on automated performance assessments from infantry
squads in both live and simulated environments; develop a scenario agnostic call for fire assessment engine; conduct experiments
to improve the function of dynamic, role-based assessments in teams using intelligent tutoring technologies; mature natural
language processing techniques to improve near real-time assessment of teamwork using verbal communications; expand and
mature the design of competency tracking architectures to include other teams including armor crews and mission command
groups; validate data and reinforcement learning-driven coaching models that apply feedback and scenario adaptations to drive
team development across synthetic and mixed reality environments.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding realigned to PE 0602184A Project CN2 Intelligent Weapons Concepts and Technology in FY 2024 to increase research
into Human-Agent Interactions for Intelligent Squad Weapons.

4.805

1.999 -

Title: STE Training Simulation Software

Description: This effort designs and develops Modeling and Simulation (M&S) technologies to enable the Army's STE TSS.
This includes technologies that enable the representation of the development of synthetic military forces and noncombatants
leveraging emerging Artificial Intelligence (Al) methods and techniques. This application of Al to simulation use is focused on
enabling more complex modeling of the Operational Environment and the representation of Multi-Domain Operations. This effort
also investigates methods and means to enable a pipeline of modeling development and reuse from authoritative sources to

4.026
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A I Soldier Lethality Technology |BES8 | Synthetic Training Environment (STE)
Technology
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
simulation environments considering the complexities of simulating various echelons of warfare and their application in support of
multiple collective training use cases and user interfaces to access the TSS.
Title: SBIR/STTR Transfer - 0.159 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 14.170 5.902 -

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602143A | Soldier Lethality Technology |BP9 | Soldier Lethality Technologies (CA)
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete, Cost
BP9: Soldier Lethality - 100.000 149.700 - - - - - - - 0.000 249.700
Technologies (CA)

Note
Congressional Interest Item funding provided for Soldier Lethality Technologies.

A. Mission Description and Budget Item Justification

combat platform.

This Project is for congressional increases that support applied research in support of Soldier Lethality, where the Soldier and Squad are treated as an integrated

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 | FY 2023
Congressional Add: Program increase - Pathfinder Airborne 8.000 8.000
FY 2022 Accomplishments: Congressional Interest Item funding provided for Pathfinder Airborne

FY 2023 Plans: Congressional Interest Item funding provided for Pathfinder Airborne

Congressional Add: Program Increase - Pathfinder Air Assault 10.000 -
FY 2022 Accomplishments: Congressional Interest ltem funding provided for Pathfinder Air Assault

Congressional Add: Program increase - HEROES Program 5.000 10.000
FY 2022 Accomplishments: Congressional Interest ltem funding provided for HEROES

FY 2023 Plans: Congressional Interest Item funding provided for HEROES

Congressional Add: Program increase - Academic Accelerator Pilot Program 15.000 -
FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Academic Accelerator Program

Congressional Add: Advanced Silicon Anode Material for Batteries 10.000 -
FY 2022 Accomplishments: Congressional Interest Item funding provided for Advanced Silicon Anode Material

for Batteries

Congressional Add: Program Increase - ADVANCED TEXTILES AND SHELTERS 6.000 6.000
FY 2022 Accomplishments: Congressional Interest Item funding provided for Advanced Textiles and Shelters

FY 2023 Plans: Congressional Interest Item funding provided for ADVANCED TEXTILES AND SHELTERS

Congressional Add: Catalyst Traca Data Ready 5.000 -
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602143A | Soldier Lethality Technology

Project (Number/Name)
BP9 / Soldier Lethality Technologies (CA)

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Catalyst TRACA Data Ready

Congressional Add: Program Increase - Digital Night Vision Technology

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Digital Night Vision Technology

FY 2023 Plans: Congressional Interest Item funding provided for Digital Night Vision Technology

5.000

9.700

Congressional Add: Enhancing Soldier Ballistic Technologies

FY 2022 Accomplishments: Congressional Interest ltem funding provided for Enhancing Soldier Ballistic
Technologies

5.000

Congressional Add: Materials Development for Personal Protective Systems

FY 2022 Accomplishments: Congressional Interest Item funding provided for Materials Development for
Personal Protective Systems

10.000

Congressional Add: Military Footwear Research
FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Military Footwear Research
FY 2023 Plans: Congressional Interest Item funding provided for Military Footwear Research

3.000

10.000

Congressional Add: Program Increase - Nanolayered Polymer Optics
FY 2022 Accomplishments: Congressional Interest Item funding provided for Nanolayered Polymer Optics

FY 2023 Plans: Congressional Interest Item funding provided for Nanolayered Polymer Optics

10.000

10.000

Congressional Add: Pathfinder Translational Research Advanced Capability Acceleration

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Pathfinder Translational
Research Advanced Capability Acceleration

8.000

Congressional Add: Program Increase - ADVANCED BALLISTIC PROTECTION TECHNOLOGY

FY 2023 Plans: Congressional Interest Item funding provided for ADVANCED BALLISTIC PROTECTION
TECHNOLOGY

25.000

Congressional Add: Program Increase - ARTIFICIAL INTELLIGENCE - ENHANCED EDUCATIONAL
TECHNOLOGY AND LEARNING

FY 2023 Plans: Congressional Interest Item funding provided for ARTIFICIAL INTELLIGENCE - ENHANCED
EDUCATIONAL TECHNOLOGY AND LEARNING

5.000

Congressional Add: Program Increase - ENHANCED BALLISTIC PROTECTIVE EYEWEAR

5.000
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Page 50 of 54

PE 0602143A: Soldier Lethality Technology
Army

R-1 Line #11

Volume 1b - 107




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602143A | Soldier Lethality Technology

Project (Number/Name)

BP9 / Soldier Lethality Technologies (CA)

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

FY 2023 Plans: Congressional Interest Item funding provided for ENHANCED BALLISTIC PROTECTIVE
EYEWEAR

Congressional Add: Program Increase - ENHANCING SOLDIER BALLISTIC TECHNOLOGIES

FY 2023 Plans: Congressional Interest Item funding provided for ENHANCING SOLDIER BALLISTIC
TECHNOLOGIES

5.000

Congressional Add: Program Increase - FLAT PANEL TECHNOLOGY
FY 2023 Plans: Congressional Interest Item funding provided for Flat Panel Technology

2.000

Congressional Add: Program Increase - FUTURE FORCE REQUIREMENTS EXPERIMENTATION

FY 2023 Plans: Congressional Interest Item funding provided for FUTURE FORCE REQUIREMENTS
EXPERIMENTATION

10.000

Congressional Add: Program Increase - INNOVATIVE TRAINING TECHNOLOGIES
FY 2023 Plans: Congressional Interest Item funding provided for Innovative Training Technologies

5.000

Congressional Add: Program Increase - LITHIUM-ION BATTERY CELL RESEARCH PILOT

FY 2023 Plans: Congressional Interest Item funding provided for LITHIUM-ION BATTERY CELL RESEARCH
PILOT

9.000

Congressional Add: Program Increase - PATHFINDER ADAPTIVE EXPERIMENTATION FORCE

FY 2023 Plans: Congressional Interest Item funding provided for PATHFINDER ADAPTIVE
EXPERIMENTATION FORCE

5.000

Congressional Add: Program Increase - PATHFINDER CYBER INITIATIVES
FY 2023 Plans: Congressional Interest Item funding provided for PATHFINDER CYBER INITIATIVES

12.000

Congressional Add: Program Increase - REGIONAL WORKFORCE PILOT
FY 2023 Plans: Congressional Interest Item funding provided for Regional Workforce Pilot

10.000

Congressional Add: Program Increase - SOLDIER & SMALL UNIT TACTICAL ENERGY TECHNOLOGY

FY 2023 Plans: Congressional Interest Item funding provided for SOLDIER & SMALL UNIT TACTICAL
ENERGY TECHNOLOGY

3.000

Congressional Adds Subtotals

100.000

149.700
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name) Project (Number/Name)

PE 0602143A | Soldier Lethality Technology |BP9 | Soldier Lethality Technologies (CA)

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A / Soldier Lethality Technology |BR9 | Personnel & Airdrop Safety
Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BRO: Personnel & Airdrop Safety - 3.349 3.412 3.092 - 3.092 3.091 3.735 3.738 3.778 0.000 24.195
Technology

A. Mission Description and Budget Item Justification

This Project funds the research and investigation of component technologies to enhance cargo and personnel airdrop capabilities for global precision delivery, rapid
deployment, and insertion for force projection into hostile regions. Areas of emphasis include parachute technologies, parachutist injury reduction, precision offset aerial
delivery, soft landing technologies, and airdrop simulation. Technologies support the Soldier Lethality Army Modernization Priority. New operational concepts call for
increased precision of personnel and cargo in austere environments in which small units are dispersed and logistical supply is limited. The Army requires enhanced
payload extraction and other increased capabilities to support the airdrop requirement for current and future vehicles exceeding aircraft payload weight capacity.

Work in this Project supports key Army needs and complements the technical research of several Program Elements (PEs) to include PE 0601102A (Defense Research
Sciences), PE 060214 3A (Soldier Lethality Technology) / Project BD6 (Soldier Sys Interfaces/ Integration- Sensor Tech), and PE 0603118A (Soldier Lethality Advanced
Technology) / Project BE5 (Personnel & Airdrop Safety Advanced Technology).

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command (AFC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Personnel & Airdrop Safety Technology 3.349 3.337 3.092

Description: This effort investigates technologies that enhance payload extraction, which will allow current vehicles to be dropped
with more armor and support equipment, and reduce the design constraint on future vehicles that have airdrop as an operational
requirement, increase parachute gliding capabilities, and mature delivery accuracy of cargo aerial delivery systems that support
varying payload weights. Research in the area of novel parachute materials will provide increased capabilities for cargo and
personnel aerial delivery systems. This effort will support an investigation of new Modeling and Simulation (M&S) tools to develop
validation methods for airdrop concepts. This effort also investigates technologies that advance airborne personnel insertion
safety requirements to modernize the Airborne Soldier and provide the ability to effectively execute the airborne mission through
reducing safety risk and increasing capabilities.

FY 2023 Plans:

Design and develop technologies to increase the level of autonomy (e.g. fully autonomous takeoff and landing) for the manned
and unmanned long range aerial resupply/insertion of a vehicle(s); design and develop safe human-in-the-loop teaming with these
autonomous technologies for use with the manned personnel infiltration/exfiltration system (PIES); funds research on mission
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602143A / Soldier Lethality Technology |BR9 | Personnel & Airdrop Safety
Technology
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
planning interfaces and algorithms to reduce a soldier's cognitive burden when planning for and executing insertion and resupply
missions in a complex, contested environment.
FY 2024 Plans:
Will investigate non-traditional delivery approaches and platforms to support resupply methods in dispersed, contested
environments; design and develop personnel infiltration/exfiltration system fuselage to increase reliability with optional
autonomous guidance and flight control for a soldier and their supplies; design and develop technologies to facilitate autonomous
long distance precision aerial delivery of multiple effects with expanded Global Positioning System (GPS) - degraded/denied
capabilities (to include inclement weather, nighttime) and enhanced mission planning algorithms; mature models/simulation in
support of cargo resupply methods and atmospheric constraints by analyzing and comparing with flight test data;
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding change reflects reduction of maturation of models effort.
Title: SBIR/STTR Transfer - 0.075 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 3.349 3.412 3.092

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army

Date: March 2023

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Research
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
Total Program Element - 214.489 264.523 60.005 - 60.005 69.110 80.531 79.954 90.043 0.000 858.655
BK7: Robotics for Engineer - 1.183 1.802 6.459 - 6.459 5.725 3.748 2.089 7.211 0.000 28.217
Operations Technology
BL1: Materials and - 9.032 4.257 4.321 - 4.321 4.319 7.081 7.085 7.162 0.000 43.257
Manufacturing Research
Technology
BL2: Explosives Forensics - 1.524 1.673 1.707 - 1.707 8.314 8.365 8.353 12.391 0.000 42.327
Technology
BL5: Expedient Passive - 1.836 4.348 2.957 - 2.957 3.113 4.786 4.160 3.457 0.000 24.657
Protection Technology
BL7: Power Projection in A2AD - 3.036 1.871 2.963 - 2.963 2157 3.611 2.567 1.948 0.000 18.153
Environments Technology
BL9: Protection from Advanced - 4.185 5.037 5.211 - 5.211 5.023 4.809 5.512 7.191 0.000 36.968
Weapon Effects Technology
BN8: Ground Technology - 160.150|  211.900 - - - - - - - 0.000| 372.050
Materials(CA)
CG5: Ground Vehicle Sensor - 3.994 - - - - - - - - 0.000 3.994
Concepts and Technologies
CG6: Ground Vehicle Power and - 2.583 2.526 2.605 - 2.605 4.669 6.049 6.003 6.049 0.000 30.484
Energy Concepts and Tech
CG7: Ground Protection - 14.033 12.194 10.473 - 10.473 13.687 16.384 17.893 16.620 0.000 101.284
Concepts and Technologies
CG8: Human Autonomy - 8.285 9.036 9.263 - 9.263 9.265 9.327 9.334 9.449 0.000 63.959
Teaming
Cl2: Ground Enabling University - 4.648 3.682 3.906 - 3.906 5.522 4.621 4.624 4.675 0.000 31.678
Applied Research
CV3: Engineer Enablers - - 2.518 2.195 - 2.195 1.254 4.171 3.022 4.070 0.000 17.230
Maneuver, LOG, & Sustainment
Apl
PE 0602144A: Ground Technology UNCLASSIFIED
. Volume 1b - 112
Army Page 1 of 47 R-1 Line #12




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602144A | Ground Technology
Research

DA1: SAFR Alternatives for - - 3.679 5171 - 5171 6.062 7.579 9.312 9.820 0.000 41.623
Readiness Applied Research

DG1: Development of - - - 2.774 - 2.774 - - - - 0.000 2.774
Obscurants

Note
Project CV3 (Engineer Enablers Maneuver, LOG, & Sustainment Apl) and Project DA1 (SAFR Alternatives for Readiness Applied Research) are New Start Projects for
Fiscal Year 2023 (FY23). Project CG5 (Ground Vehicle Sensor Concepts and Technologies) is Terminated starting in FY23.

A. Mission Description and Budget Item Justification

This Program element (PE) researches efforts that support and enable the Army's modernization priority for the Next Generation of Combat Vehicles including systems
for the deployment and sustainment of ground movement and maneuver. This PE designs and validates technologies that are necessary and foundational for legacy and
future ground movement, maneuver and protection of Soldiers and systems.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas in support of the National Defense Strategy and the
Army Modernization Strategy.

Work in this PE supports the Army Science and Technology Ground portfolio.
Work is performed by the United States (U.S.) Army Futures Command and the U.S. Army Engineer Research and Development Center.

Work in this PE complements PE 0602145A (Next Generation Combat Vehicle Technology), PE 0603119A (Ground Advanced Technology), PE 0603462A (Next
Generation Combat Vehicle Advanced Technology ), PE 0602143A (Soldier Lethality Technology) and PE 0603118A (Soldier Lethality Advanced Technology).
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Date: March 2023

Appropriation/Budget Activity
2040: Research, Development, Test & Evaluation, Army | BA 2: Applied

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Research
B. Program Change Summary ($ in Millions) FY 2022 FY 2023 FY 2024 Base FY 2024 OCO
Previous President's Budget 216.550 52.848 59.131 -
Current President's Budget 214.489 264.523 60.005 -
Total Adjustments -2.061 211.675 0.874 -
» Congressional General Reductions - -
» Congressional Directed Reductions - -
» Congressional Rescissions - -
» Congressional Adds - 211.900
» Congressional Directed Transfers - -
* Reprogrammings -2.061 -
* SBIR/STTR Transfer - -
* Adjustments to Budget Years - - 0.874 -
* FFRDC Transfer - -0.225 - -

FY 2024 Total

59.131
60.005
0.874

0.874

Congressional Add Details ($ in Millions, and Includes General Reductions)

Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:
Congressional Add:

Project: BN8: Ground Technology Materials(CA)
Congressional Add:
Congressional Add:
Congressional Add:

Program increase: Advanced Polymers for Force Protection

Program increase - High Performance Polymers

Program increase - INTEGRITY OF TRANSPARENT ARMOR

Program increase - ENVIRONMENTAL QUALITY ENHANCED COATINGS

Program increase - Autonomous Digital Design and Manufacturing

Program increase - MATERIALS RECOVERY TECHNOLOGIES FOR DEFENSE SUPPLY RESILIENCY
Program increase - Additive Manufacturing Machine Learning Initiative

Program increase - RAPID ADVANCED DEPOSITION

Program increase - Defense Resiliency Against Extreme Cold Weather

Program increase - Earthen Structures Soil Enhancement

Advanced Manufacturing Materials Processes Initiative

Advanced Materials Manufacturing

Anti-Corrosion Materials

Ceramic Materials for Extreme Environments

Climate and Natural Hazards, Snow-Covered and Mountain Environment Sensing Research

FY 2022

FY 2023

8.000

5.000

5.000

4.400

5.000

5.000

5.000

10.000

10.000

5.000

5.000

10.000

10.000

4.000

10.000

8.000

7.000

8.000

6.000
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602144A | Ground Technology

Research

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2022 FY 2023

Congressional Add: Electrolyzer 7.000 -
Congressional Add: Flexible Hybrid Electronics and Environmental Sustainability 12.000 -
Congressional Add: PFAS Modeling 5.000 -
Congressional Add: Polar Proving Ground and Training Program 2.000 -
Congressional Add: Rapid Infrastructure Development and Engineering 3.000 -
Congressional Add: Program Increase - RARE EARTH INITIATIVE 7.000 10.000
Congressional Add: Solid Oxide Fuel Cell Development 10.000 -
Congressional Add: Tank Tracks 3.150 -
Congressional Add: Program Increase - VERIFIED INHERENT CONTROL 10.000 10.000
Congressional Add: Program Increase - ADVANCED CERAMIC TECHNOLOGIES - 2.000
Congressional Add: Program Increase - ALTERNATIVE ENERGY RESEARCH - 20.000
Congressional Add: Program Increase - AUTONOMOUS DIGITAL DESIGN - 5.000
Congressional Add: Program Increase - CARBON NANOMATERIALS AS FUNCTIONAL ADDITIVES - 6.500
Congressional Add: Program Increase - COLD REGION RESEARCH - 5.000
Congressional Add: Program Increase - DEFENSE RESILIENCY AGAINST EXTREME COLD WEATHER - 11.000
Congressional Add: Program Increase - DEFENSE RESILIENCY PLATFORM ADDRESSING EXTREME COLD WEATHER - 10.000
Congressional Add: Program Increase - DETECTION AND DEFEAT OF BURIED MUNITIONS - 4.000
Congressional Add: Program Increase - EARTHEN STRUCTURES SOIL ENHANCEMENT - 4.000
Congressional Add: Program Increase - ELECTROLYZER - 7.000
Congressional Add: Program Increase - EXTREME BATTERY TECHNOLOGIES - 10.000
Congressional Add: Program Increase - FLEXIBLE HYBRID ELECTRONICS - 15.000
Congressional Add: Program Increase - FUNCTIONAL POLYMERIC MATERIALS AND COMPOSITES FOR EXTREME ) 5000
TEMPERATURE ENVIRONMENTS
Congressional Add: Program Increase - GROUND TECHNOLOGY FOR CHEMICAL AND BIOLOGICAL DEFENSE - 1.000
Congressional Add: Program Increase - HHGH PERFORMANCE POLYMER COMPOSITES AND COATINGS - 10.000
Congressional Add: Program Increase - LIGHTWEIGHT HIGH ENTROPY METALLIC ALLOY DISCOVERY COLLABORATION - 5.000
Congressional Add: Program Increase - LOGISTICS OVER-THE-SHORE CAPABILITIES - 10.000
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Exhibit R-2, RDT&E Budget Item Justification: PB 2024 Army Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 2: Applied PE 0602144A | Ground Technology
Research
Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2022 FY 2023
Congressional Add: Program Increase - POLAR PROVING GROUND - 5.000
Congressional Add: Program Increase - PROTECTIVE COATINGS - 10.000
Congressional Add: Program Increase - ULTRA-HIGH DENSITY STORAGE - 10.000
Congressional Add: Program Increase - AI/ML materials for sensors and electronics - 7.000
Congressional Add Subtotals for Project: BN8 160.150 211.900
Congressional Add Totals for all Projects 160.150 211.900

Change Summary Explanation
Increased funding due to revised economic assumptions.
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Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BKY7 I Robotics for Engineer Operations
Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BK7: Robotics for Engineer - 1.183 1.802 6.459 - 6.459 5.725 3.748 2.089 7.211 0.000 28.217

Operations Technology

A. Mission Description and Budget Item Justification

This research investigates and develops standoff robotic capabilities for Combat Engineers to reduce Soldier/Engineer risks and fatalities while conducting activities
essential to shaping the environment. It will close the gaps between commercial construction equipment and the requirements of the future Engineer Force to support
maneuver, movement, and sustainment. This research will develop the capability to generate a near real-time site model with appropriate engineering details to allow
unmanned shaping of the environment through physical interaction (e.g. push, pull, lift, or dig). This effort will also develop the requisite mission planner and task
execution controller that accepts input from the user and provides suggestions and feedback based on updates to the site model, reporting from hardware agents, and
resource allocation logic. The end state goal is the development of beyond visual line of sight teleoperation and semiautonomous capabilities allowing Engineer robotic
support to match pace in near term and future combat environments. This effort will support the development, testing, and evaluation of prototypical robotic Combat
Engineer equipment. This Project develops modeling and simulation tools that represent realistic states for Engineer robotic operations and develops and assesses
semi-autonomous and autonomous construction equipment technologies needed for remote control Engineer operations.

Work in this Project complements Program Element (PE) 0603119A (Ground Advanced Technology) / Project BK8 (Robotics for Engineer Operations Adv Tech).
The work cited is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project supports the Army Science and Technology Ground Portfolio.

Work in this Project is coordinated with Program Element (PE) 0603462A (Next Generation Combat Vehicle Advanced Technology).

Work in this Project is performed by the United States Army Engineer Research and Development Center.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Beyond-Visual-Line-of-Sight Teleoperated Engr Ops 1.138 - -

Description: This effort develops site characterization technologies, equipment localization technologies, equipment tools, and
controls protocols to support remote control and semi-autonomous engineering operations and develops modeling and simulation
tools to support remote operations.

Title: Semi-Autonomous Engineer Operations - 1.802 6.459
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BKY7 I Robotics for Engineer Operations
Technology
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Description: This effort investigates and develops machine tool behaviors to perform semi-autonomous shaping of the
terrain through physical interaction with the environment (push, pull, lift, and dig). The effort develops the necessary decision-
making, data fusion, localization, and inter-platform communication to allow semi-autonomy on commercial off the shelf (COTS)
equipment.
FY 2023 Plans:
Investigate instrumenting individual motors and movement joints on the heavy Engineer equipment for machine feedback to
planning algorithms; develop the required sensor payload, onboard processing, and path planning and control algorithms on
heavy Engineer equipment to enable semiautonomous navigation.
FY 2024 Plans:
Will adapt and validate autonomous path planning and movement control algorithms, developed during previous efforts, to apply
to heavy Engineer equipment. Will enhance simulation environment with the design and development of machine-learning based
terrain shaping algorithms to enable autonomous execution of a simple repetitive Combat Engineer task using single type of
heavy Engineer equipment.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects investments required to conduct experiments to adapt and validate movement control algorithms
developed for small robotic platforms to heavy Engineer equipment as well as beginning development of terrain shaping
algorithms needed for heavy Engineer equipment.
Title: SBIR/STTR Transfer 0.045 - -
Description: Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 1.183 1.802 6.459

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

N/A

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BL1 / Materials and Manufacturing
Research Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

BL1: Materials and - 9.032 4.257 4.321 - 4.321 4.319 7.081 7.085 7.162 0.000 43.257
Manufacturing Research
Technology

A. Mission Description and Budget Item Justification

This Project links materials research, manufacturing processes, and design to enable higher quality additive manufacturing products for Army applications through the
development of high performance feedstock materials (polymers, metals, and ceramics), physics-based process models, and in-situ process monitoring. Integration
of these tools with process models enables real-time control and manipulation of materials structure and properties to produce three-dimensional hybrid electronics
packaging, power and energy sources and converters and new materials/structures for protection. The goal of this work is to develop robust physics-based models

to optimize material properties, structures, and manufacturing processes for Army applications in protection, maneuver, power, sensing, and signature management
necessary to rapidly respond to emerging and unknown threats in a battlefield environment.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
Work in this Project supports the Army Science and Technology Ground, Next Generation Combat Vehicle, Long Range Protective Fires, and Soldier Lethality.
Work in this Project is performed by the United States (US) Army Futures Command.

This work is done in coordination with Program Element (PE) 0602145A (Next Generation Combat Vehicle Technology), 0602143A (Soldier Lethality Technology) and
0603118A (Soldier Lethality Advanced Technology).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Additive Manufacturing Research 8.162 3.348 3.382

Description: This effort Investigates new additive manufacturing (AM) capabilities that enable production of lightweight materials
for protection, lethality, and maneuverability that cannot be produced through traditional manufacturing methods. Efforts

include the design and development of new feedstock materials engineered specifically for low-volume additive processes to
produce net-shape materials with desired properties and functionalities; integrated process models and real-time monitoring for
closed-loop control and production of lightweight materials with optimal architectures, property gradients, and interfaces; and
design optimization capabilities that connect materials and manufacturing to access the full design space enabled by additive
manufacturing.

FY 2023 Plans:
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BL1 / Materials and Manufacturing
Research Technology

Description: This effort focuses on the design and characterization of chemistries, materials, and components for advanced
batteries, fuel reformers, and fuel cells. Potential Army applications include hybrid power sources, smart munitions, hybrid electric
vehicles, and soldier power applications. This effort also investigates the applicability of photosynthesis to provide fuel and
electricity for soldier power applications, and investigates silicon carbide power module components that could enable compact,
high-efficiency, high-temperature, and high-power density converters for motor drive and pulse power applications.

FY 2023 Plans:

Investigate ability to incorporate chemically modify and dope silicon-based Li-ion battery anodes as a means to address reactivity
to improve ultrahigh energy performance of Soldier-carried batteries; explore ability to combine with advanced high voltage
electrolytes to mitigate risks of fire and thermal runaway in event of damage or abuse; investigate ability to enable fast charge /
high power in high capacity anodes including nanostructured Si-, composite-, metal-oxides, and structured anodes; design and
develop high ionic conductivity solid-state electrolytes and integral electrode structures as means to further mitigate safety risks in
high energy, high rate rechargeable Li-ion battery.

FY 2024 Plans:

Will identify most promising compositions and methods for chemical modification of silicon as high capacity Li-ion battery anode;
characterize the nature, quality, and robustness of the solid electrolyte interface layer forming at the silicon anode-electrolyte
interface to determine its ability to provide necessary passivation (chemical process) of the Li-ion battery anode, and its impact

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Design and develop three-dimensional printed propellants, both rocket and gun charges, which yield optimized pressurization

profiles to increase muzzle velocity for increased penetration in direct fire applications and/or increased range for large caliber

munitions; conduct experiments of tailorable fragmentation schemes in metals AM printed parts, controlling size and size

distribution of fragments as it is integrated with next generation explosive technologies (potentially integrated with AM explosives).

FY 2024 Plans:

Will validate machine learning guided process control for metal AM builds of munition components; design printed munition

casings with microstructure driven fragmentation schemes using novel next generation alloys; validate modeling tools that predict

the fragmentation behavior of printed metals based on process specific thermal history for precision control of lethality; validate

full 3-Dimensional electronic processes, milled circuit traces, conductive traces, circuit component placement in microcontroller,

and seeker circuits for Army-relevant applications; validate high accelerative loading conditions on printed electronics to determine

that AM conformal electronics can withstand accelerative loading; finalize development of integrated circuits, fuze, and initiators

for high g-force reliability.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding increase supports planned lifecycle of this effort.

Title: Energy Sources and Storage 0.870 0.901 0.939
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name) Project (Number/Name)
PE 0602144A | Ground Technology BL1 / Materials and Manufacturing
Research Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

cathodes.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase supports planned lifecycle of this effort.

on charge rate, temperature, and cycle life performance; explore Li-ion battery safety, through thermal, electrical short, and
penetration assessments; investigate spinel, garnet, and monolithic solid electrolyte interphase (SEI), and complementary
electrode integration for high energy Li-ion batteries; explore low-cobalt or cobalt-free, high-voltage, and high-capacity battery

Title: SBIR/STTR Transfer

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

0.008 -

Accomplishments/Planned Programs Subtotals

9.032

4.257 4.321

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

PE 0602144A: Ground Technology
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

20401/ 2 PE 0602144A | Ground Technology BL2 | Explosives Forensics Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BL2: Explosives Forensics - 1.524 1.673 1.707 - 1.707 8.314 8.365 8.353 12.391 0.000 42.327
Technology

A. Mission Description and Budget Item Justification

enable integration into chemical and explosive hazard detection equipment for the warfighter.

Work in this Project supports the Army Science and Technology Ground Portfolio.

Work in this Project is performed by the United States (US) Army Futures Command.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project investigates and develops analytical methods for military explosives, homemade explosives (HME), HME precursors, and residue analysis for forensics
attribution purposes. This project pursues research in signatures and algorithms required to provide improved residue analysis of explosives and precursor materials to

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Forensic Analysis of Explosives Signatures Applied Research 1.524 1.612 1.707
Description: This effort investigates forensics analytical methods for military explosives, homemade explosives (HME), HME

precursors, and residue analysis for attribution.

FY 2023 Plans:

Will mature concepts and technologies in analytical forensics methods leading to the design and development of portable tools

and capabilities for the detection of explosives, drugs (synthetic opioids), and other chemical residue analysis for attribution.

Further develop inkjet manufactured coupons for quantifiable threat assessments mimicking bulk and trace level hazards

of contamination on surfaces to be utilized for assessment of optical and non-optical detection systems. Investigate multi-

wavelength, multi-phenomenology orthogonal systems for low level surface detection characteristics.

FY 2024 Plans:

Will further mature collimated Raman system for real time detection of liquid and solid visual and non-visual contaminated

surfaces; continue to examine surface-enhanced Raman spectroscopy nano-metallic substrates to augment normal Raman

handheld devices for trace level detection of explosives and opioids, and continued development of chemical depositions systems

for quantifiable test standards for point and standoff sensors.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding change reflects planned lifecycle of this effort.

Title: SBIR/STTR Transfer - 0.061 -

PE 0602144A: Ground Technology
Army
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602144A | Ground Technology BL2 | Explosives Forensics Technology

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals 1.524 1.673 1.707

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Appropriation/Budget Activity
20401/ 2

Project (Number/Name)
BL5 | Expedient Passive Protection

Technology
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BL5: Expedient Passive - 1.836 4.348 2.957 - 2.957 3.113 4.786 4.160 3.457 0.000 24.657
Protection Technology

A. Mission Description and Budget Item Justification

protection against advanced energetic threats and large caliber rockets, missiles, and other emerging weapons.

Technology).

Work in this Project supports the Army Science and Technology Ground Portfolio.

Work in this Project is performed by the United States (US) Army Engineer Research and Development Center.

B. Accomplishments/Planned Programs ($ in Millions)

Work in this Project complements Program Element (PE) 0603119A (Ground Advanced Technology) / Project BL6 (Expedient Passive Protection Advanced

The work cited is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project designs and develops rapidly deployable passive protective solutions; algorithms for decision support applications and software; and tactics, techniques,
and procedures to increase the survivability of personnel, critical assets, and facilities. Through experimental and computational investigation and design, this project
develops force protection technologies for complex and urban environments. This Project also develops expedient solutions and decision support applications for

FY 2022

FY 2023

FY 2024

Title: Protection Against High Trajectory Large Caliber Rocket and Missile Threats

Description: This effort investigates high trajectory large caliber rocket and missile weapon effects on critical assets and facilities
and develops expedient force protection solutions for these new weapon threats. These solutions include the application of novel
protective materials and designs. This effort develops and validates deployable protection systems against these threats and
develops decision support tools to aid the warfighter in selecting protective positions.

1.766

Title: Assessments of Solutions for Survivability from Emerging Threats (ASSET)

Description: This effort investigates emerging weapon threat effects on critical assets, theater of operation facilities, and existing
protection technologies; designs and develops rapidly deployable passive protective solutions; algorithms for decision support
applications and software; and tactics, techniques, and procedures to increase the survivability of personnel, critical assets, and
facilities against emerging threats, such as high trajectory large caliber rockets and missiles as well as UAS threats. This effort
integrates experimental and computational analysis.

FY 2023 Plans:

4.303

2.957
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BL5 | Expedient Passive Protection
Technology
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Develop design concepts and models of rapidly deployable protection systems to protect critical semi-fixed assets and facilities
from the effects of emerging threats, and develop fast-running algorithms to estimate the effects of emerging threats on legacy
protective systems and new conceptual passive protection designs.
FY 2024 Plans:
Will conduct experiments of newly designed rapidly deployable protection systems against emerging threats, such as large caliber
rockets and missiles and will enhance high-fidelity models and fast-running algorithms to predict emerging threat effects.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding decrease reflects the transition of technologies to PE 0603119A (Ground Advanced Technology) / Project BL6
(Expedient Passive Protection Advanced Technologies) / Task Assessments of Solutions for Survivability from Emerging Threats
Demonstrations for maturation and demonstration.
Title: SBIR/STTR Transfer 0.070 0.045 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 1.836 4.348 2.957

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

N/A

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Project (Number/Name)
BL7 I Power Projection in A2AD
Environments Technology

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BL7: Power Projection in A2AD 3.036 1.871 2.963 - 2.963 2157 3.611 2.567 1.948 0.000 18.153
Environments Technology

A. Mission Description and Budget Item Justification

This Project designs and develops remote assessment technologies to determine entry and maneuver corridors, develops site selection tools and decision support
technologies for all climates in all season conditions including aviation site selection tools, enhanced automated route reconnaissance technologies, mobility models
for extreme climates, and road capacity assessment technologies. These technologies reduce reliance on manned on-site reconnaissance for projection platform
assessments and provide all season capacity predictions to ensure air and ground battlespace entry and maneuver. This Project also designs and develops material
solutions to repair, rebuild and construct infrastructure required for movement and maneuver in highly contested, complex operational environments such as Anti-
Access/Area Denial (A2/AD).

Work in this PE complements PE 0603119A (Ground Advanced Technology) / Project BL8 (Power Projection in A2AD Environments Adv Tech).
The work cited is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
Work in this Project supports the Army Science and Technology Ground Portfolio.

Work in this Project is performed by the United States Army Engineer Research and Development Center.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Entry and Sustainment in Complex Contested Environments 1.275 - -
Description: This effort designs and develops strategic and tactical level planning tools for assessing engineering behavior of
ground surfaces as it relates to battlefield maneuver to include factors affecting on-and-off-road vehicle mobility as well as aviation
assembly areas; applies new technologies for data acquisition to engineering design factors to rapidly assess vehicle and terrain
interaction.

1.646 1.844 2.963

Title: Engineering for Battlespace Maneuver

Description: This effort develops the capability to rapidly repair and upgrade damaged infrastructure along mobility corridors and
restaging areas to maintain and enhance freedom of maneuver achieving overmatch and tactical advantage in contested complex

environments.

FY 2023 Plans:
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BL7 | Power Projection in A2AD
Environments Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

FY 2024

Determine design and selection protocol for executing rapid soil hardening; conduct experiments to quantify effectiveness of
equipment attachments for executing rapid route remediation; and perform simulations to identify requirements for mechanical
stabilization systems to support heavy tactical wheeled vehicle loads.

FY 2024 Plans:
Will develop a framework for automated decision support tools that will determine requirements for planning tools to task route
repair and upgrades; will develop optimization routine for selecting equipment and materials to perform repair missions.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects investments required to develop a framework for automated decision support tools that implement best
practices for contingency repairs.

Title: SBIR/STTR Transfer

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

0.115

0.027

Accomplishments/Planned Programs Subtotals

3.036

1.871

2.963

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

N/A

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Project (Number/Name)
BL9 / Protection from Advanced Weapon
Effects Technology

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years FY 2022 | FY 2023 Base (o]od0) Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete Cost
BL9: Protection from Advanced 4.185 5.037 5.211 - 5.211 5.023 4.809 5.512 7.191 0.000 36.968
Weapon Effects Technology

A. Mission Description and Budget Item Justification

attack from emerging advanced threats.

Work in this Project supports the Army Science and Technology Ground Portfolio.

Work in this Project is performed by the United States Army Engineer Research and Development Center.

B. Accomplishments/Planned Programs ($ in Millions)

The work cited is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project designs and develops structural hardening, high-performance computing capabilities, and force protection technologies to enhance survivability of personnel
and critical assets. This project investigates and develops advanced materials for protection against blast, fragmentation, and penetration through physical experiments
and modeling and simulation. Additionally, this project investigates, designs, and develops passive protection technologies and protective design criteria to mitigate

Work in this Program Element (PE) complements PE 0603119A (Ground Advanced Technology) / Project BM1 (Protection from Advanced Weapon Effects Adv Tech).

FY 2022

FY 2023

FY 2024

Title: Defeat of Complex Attack

Description: This effort designs and develops passive protection structural hardening designs and solutions against emerging
large-caliber advanced weapons; investigates and validates computational models for predicting residual protective capacity
for multi-hit threat scenarios; and designs and develops micro-mechanics-based models and material solutions matured by
conducting high-rate experiments.

2.654

Title: Advanced Materials and Modeling for Force Protection

Description: This effort designs and develops capabilities in the use of poorly-understood and indigenous materials. This effort
develops multi-scale material modeling frameworks incorporating physics of deformation and damage mechanisms; a 3D multi-
physics material modeling capability to allow for weapons effects models to be informed by remote sensing; and advanced
material technologies for force protection.

FY 2023 Plans:

1.531

1.548

1.595
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\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BL9 / Protection from Advanced Weapon
Effects Technology
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Expand the multi-scale materials-by-design tools for unconventional / indigenous materials for force protection, investigate
dynamic material simulation capabilities, multi-functional materials development for kinetic and non-kinetic force protection, and
design and develop and conduct advanced high-rate dynamic experiments.
FY 2024 Plans:
Will implement thermodynamics-based geomaterial modeling into multi-scale modeling framework; investigate advanced
composite, metal, and hybrid materials developed through materials-by-design approaches; and will investigate system-level
integration of advanced materials into force protection systems.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects planned lifecycle of this effort.
Title: Protection from Advanced Penetrators - 3.489 3.616
Description: This effort designs and develops protective material solutions and enhances modeling and simulation (M&S) tools
for designing, analyzing and improving these advanced protective materials to be used in large hardened protective structures;
investigates and validates computational models and passive protective solutions for large hardened structures from advanced
precision penetrating threat weapons.
FY 2023 Plans:
Investigate material solutions and structural component enhancements for use in hardened protective structures to mitigate
weapons effects of advanced penetrators.
FY 2024 Plans:
Will design, develop and conduct sub-scale experiments to predict weapon effects from advanced penetrators on protective
structures. Will update M&S based on experiments.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects planned lifecycle of this effort.
Accomplishments/Planned Programs Subtotals 4.185 5.037 5.211

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

N/A

PE 0602144A: Ground Technology UNCLASSIFIED
Army Page 18 of 47 R-1 Line #12

Volume 1b - 129




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Project (Number/Name)

BL9 / Protection from Advanced Weapon

Effects Technology

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Congressional Interest Item funding provided for Ground Technology Materials.

A. Mission Description and Budget Item Justification
Congressional Interest Item funding provided for Ground Technology Materials.

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

Congressional Add: Program increase: Advanced Polymers for Force Protection

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Advanced Polymers for Force
Protection

8.000

Congressional Add: Program increase - High Performance Polymers

FY 2022 Accomplishments: Congressional Interest ltem funding provided for High Performance Polymers

5.000

Congressional Add: Program increase - INTEGRITY OF TRANSPARENT ARMOR
FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Integrity of Transparent Armor

FY 2023 Plans: Congressional Interest Item funding provided for Integrity of Transparent Armor

5.000

4.400

Congressional Add: Program increase - ENVIRONMENTAL QUALITY ENHANCED COATINGS

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Environmental Quality Enhanced
Coatings

FY 2023 Plans: Congressional Interest Item funding provided for Environmental Quality Enhanced Coatings

5.000

5.000

Congressional Add: Program increase - Autonomous Digital Design and Manufacturing

FY 2022 Accomplishments: Congressional Interest Item funding provided for Autonomous Digital Design and
Manufacturing

5.000

Congressional Add: Program increase - MATERIALS RECOVERY TECHNOLOGIES FOR DEFENSE
SUPPLY RESILIENCY

10.000

10.000

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

20401/ 2 PE 0602144A | Ground Technology BN8 / Ground Technology Materials(CA)
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
BN8: Ground Technology - 160.150 211.900 - - - - - - - 0.000 372.050
Materials(CA)
Note
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Project (Number/Name)
BN8 / Ground Technology Materials(CA)

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

for Defense Supply Resiliency

Supply Resiliency

FY 2022 Accomplishments: Congressional Interest ltem funding provided for Materials Recovery Technologies

FY 2023 Plans: Congressional Interest Item funding provided for Materials Recovery Technologies for Defense

Congressional Add: Program increase - Additive Manufacturing Machine Learning Initiative

Learning Initiative (Community Project Funding)

FY 2022 Accomplishments: Congressional Interest Item funding provided for Additive Manufacturing Machine

5.000

Congressional Add: Program increase - RAPID ADVANCED DEPOSITION
FY 2022 Accomplishments: Congressional Interest ltem funding provided for Rapid Advanced Deposition
FY 2023 Plans: Congressional Interest Item funding provided for Rapid Advanced Deposition

5.000

10.000

Congressional Add: Program increase - Defense Resiliency Against Extreme Cold Weather

FY 2022 Accomplishments: Congressional Interest Item funding provided for Defense Resiliency Against
Extreme Cold Weather

10.000

Congressional Add: Program increase - Earthen Structures Soil Enhancement

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Earthen Structures Soil
Enhancement

4.000

Congressional Add: Advanced Manufacturing Materials Processes Initiative

FY 2022 Accomplishments: Congressional Interest Item funding provided for Advanced Manufacturing
Materials Processes Initiative

10.000

Congressional Add: Advanced Materials Manufacturing

FY 2022 Accomplishments: Congressional Interest Item funding provided for Advanced Materials
Manufacturing

8.000

Congressional Add: Anti-Corrosion Materials

FY 2022 Accomplishments: Congressional Interest Item funding provided for Anti-Corrosion Materials

7.000

Congressional Add: Ceramic Materials for Extreme Environments

8.000
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BN8 / Ground Technology Materials(CA)
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 | FY 2023
FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Ceramic Materials for Extreme

Environments

Congressional Add: Climate and Natural Hazards, Snow-Covered and Mountain Environment Sensing 6.000 -
Research

FY 2022 Accomplishments: Congressional Interest Item funding provided for Climate and Natural Hazards,

Snow-Covered and Mountain Environment Sensing Research

Congressional Add: Electrolyzer 7.000 -
FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Electrolyzer

Congressional Add: Flexible Hybrid Electronics and Environmental Sustainability 12.000 -
FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Flexible Hybrid Electronics and

Environmental Sustainability

Congressional Add: PFAS Modeling 5.000 -
FY 2022 Accomplishments: Congressional Interest Item funding provided for PFAS Modeling

Congressional Add: Polar Proving Ground and Training Program 2.000 -
FY 2022 Accomplishments: Congressional Interest Item funding provided for Polar Proving Ground and

Training Program

Congressional Add: Rapid Infrastructure Development and Engineering 3.000 -
FY 2022 Accomplishments: Congressional Interest ltem funding provided for Rapid Infrastructure Development

and Engineering

Congressional Add: Program Increase - RARE EARTH INITIATIVE 7.000 10.000
FY 2022 Accomplishments: Congressional Interest Item funding provided for Rare Earth Initiative

FY 2023 Plans: Congressional Interest Item funding provided for Rare Earth Initiative

Congressional Add: Solid Oxide Fuel Cell Development 10.000 -
FY 2022 Accomplishments: Congressional Interest Item funding provided for Solid Oxide Fuel Cell

Development

Congressional Add: Tank Tracks 3.150 -
PE 0602144A: Ground Technology UNCLASSIFIED

. Volume 1b - 133

Army Page 22 of 47 R-1 Line #12




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army

\Date: March 2023

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology BN8 / Ground Technology Materials(CA)
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 | FY 2023

FY 2022 Accomplishments: Congressional Interest Iltem funding provided for Tank Tracks

Congressional Add: Program Increase - VERIFIED INHERENT CONTROL 10.000 10.000

FY 2022 Accomplishments: Congressional Interest Item funding provided for Verified Inherent Control

FY 2023 Plans: Congressional Interest Item funding provided for Verified Inherent Control

Congressional Add: Program Increase - ADVANCED CERAMIC TECHNOLOGIES - 2.000

FY 2023 Plans: Congressional Interest Item funding provided for Advanced Ceramic Technologies

Congressional Add: Program Increase - ALTERNATIVE ENERGY RESEARCH - 20.000

FY 2023 Plans: Congressional Interest Item funding provided for Alternative Energy Research

Congressional Add: Program Increase - AUTONOMOUS DIGITAL DESIGN - 5.000

FY 2023 Plans: Congressional Interest Item funding provided for Autonomous Digital Design

Congressional Add: Program Increase - CARBON NANOMATERIALS AS FUNCTIONAL ADDITIVES - 6.500

FY 2023 Plans: Congressional Interest Item funding provided for Carbon nanomaterials as Functional Additives

Congressional Add: Program Increase - COLD REGION RESEARCH - 5.000

FY 2023 Plans: Congressional Interest Item funding provided for Cold Region Research

Congressional Add: Program Increase - DEFENSE RESILIENCY AGAINST EXTREME COLD WEATHER - 11.000

FY 2023 Plans: Congressional Interest Item funding provided for Defense Resiliency Against Extreme Cold

Weather

Congressional Add: Program Increase - DEFENSE RESILIENCY PLATFORM ADDRESSING EXTREME - 10.000

COLD WEATHER

FY 2023 Plans: Congressional Interest Item funding provided for Defense Resiliency Platform Addressing

Extreme Cold Weather

Congressional Add: Program Increase - DETECTION AND DEFEAT OF BURIED MUNITIONS - 4.000

FY 2023 Plans: Congressional Interest Item funding provided for Detection and Defeat of Buried Munitions

Congressional Add: Program Increase - EARTHEN STRUCTURES SOIL ENHANCEMENT - 4.000

FY 2023 Plans: Congressional Interest Item funding provided for Earthen Structures Soil Enhancement

Congressional Add: Program Increase - ELECTROLYZER - 7.000
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Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Project (Number/Name)

BN8 / Ground Technology Materials(CA)

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023

FY 2023 Plans: Congressional Interest Item funding provided for Electrolyzer

Congressional Add: Program Increase - EXTREME BATTERY TECHNOLOGIES

FY 2023 Plans: Congressional Interest Item funding provided for Extreme Battery Technologies

10.000

Congressional Add: Program Increase - FLEXIBLE HYBRID ELECTRONICS
FY 2023 Plans: Congressional Interest Item funding provided for Flexible Hybrid Electronics

15.000

Congressional Add: Program Increase - FUNCTIONAL POLYMERIC MATERIALS AND COMPOSITES FOR
EXTREME TEMPERATURE ENVIRONMENTS

FY 2023 Plans: Congressional Interest Item funding provided for FUNCTIONAL POLYMERIC MATERIALS AND
COMPOSITES FOR EXTREME TEMPERATURE ENVIRONMENTS

5.000

Congressional Add: Program Increase - GROUND TECHNOLOGY FOR CHEMICAL AND BIOLOGICAL
DEFENSE

FY 2023 Plans: Congressional Interest Item funding provided for GROUND TECHNOLOGY FOR CHEMICAL
AND BIOLOGICAL DEFENSE

1.000

Congressional Add: Program Increase - HHGH PERFORMANCE POLYMER COMPOSITES AND COATINGS

FY 2023 Plans: Congressional Interest Item funding provided for High Performance Polymer Composites and
Coatings

10.000

Congressional Add: Program Increase - LIGHTWEIGHT HIGH ENTROPY METALLIC ALLOY DISCOVERY
COLLABORATION

FY 2023 Plans: Congressional Interest Item funding provided for Lightweight High Entropy Metallic Alloy
Discovery Collaboration

5.000

Congressional Add: Program Increase - LOGISTICS OVER-THE-SHORE CAPABILITIES
FY 2023 Plans: Congressional Interest Item funding provided for Logistics Over-The-Shore Capabilities

10.000

Congressional Add: Program Increase - POLAR PROVING GROUND
FY 2023 Plans: Congressional Interest Item funding provided for Polar Proving Ground

5.000

Congressional Add: Program Increase - PROTECTIVE COATINGS

FY 2023 Plans: Congressional Interest Item funding provided for Protective Coatings

10.000

Congressional Add: Program Increase - ULTRA-HIGH DENSITY STORAGE

10.000

PE 0602144A: Ground Technology UNCLASSIFIED
Army Page 24 of 47

R-1 Line #12

Volume 1b - 135




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2024 Army ‘Date: March 2023
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602144A | Ground Technology BN8 / Ground Technology Materials(CA)
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 | FY 2023

FY 2023 Plans: Congressional Interest Item funding provided for Ultra-High Density Storage

Congressional Add: Program Increase - Al/ML materials for sensors and electronics - 7.000

FY 2023 Plans: Congressional Interest Item funding provided for Al/ML materials for sensors and electronics
Congressional Adds Subtotals| 160.150| 211.900

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 2 PE 0602144A | Ground Technology CG5 | Ground Vehicle Sensor Concepts and
Technologies
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CG5: Ground Vehicle Sensor - 3.994 - - - - - - - - 0.000 3.994

Concepts and Technologies

A. Mission Description and Budget Item Justification

This Project investigates, designs, fabricates, assesses, and characterizes advanced sensor protection technologies, components, and concepts that will enable

the future Soldier to see and operate through a laser directed energy weapon attack. Both active and passive protection technologies will be investigated to protect
Army sensors that operate in the visible, short-wave infrared, mid-wave infrared, and long-wave infrared spectra from battlefield laser threats. Areas of research
include passive optical limiters such as nonlinear organic dyes, semiconductors, and meta-materials, as well as fast active switches and tunable filters. As new laser
technologies are developed, effects of those threats will be studied and assessed to determine vulnerability of Army sensor systems and sensor system materials.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
Work in this Project supports the Army Science and Technology Ground and Next Generation Combat Vehicle portfolios.

Work in this Project is performed by the United States (US) Army Futures Command.

Work in this Project is coordinated with Program Element (PE) 0602145A (Next Generation Combat Vehicle Technology) and PE 0603462A (Next Generation Combat
Vehicle Advanced Technology).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Laser Protection Technologies 3.994

Description: This effort designs and develops new materials and devices for the protection of Army sensors and eyes behind
day-view optical sights from a variety of laser threats. This research utilizes a combination of technologies based on the nature of
the different threats, as well as the fundamental differences in sensors operating over different frequency ranges. Passive optical
limiting materials that block specific frequency bands of light will be investigated and developed for the visible and short-wave
infrared (SWIR) spectrum, and active meta- material-based solutions will be investigated for uncooled sensors in the long-wave
infrared. Vulnerability of sensors and optical sensor systems will be investigated against high-power and ultra-short pulsed laser
threats to determine protection requirements.

Accomplishments/Planned Programs Subtotals 3.994 - -
C. Other Program Funding Summary ($ in Millions)
N/A
PE 0602144A: Ground Technology UNCLASSIFIED VAT
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602144A | Ground Technology CG5 | Ground Vehicle Sensor Concepts and
Technologies

C. Other Program Funding Summary ($ in Millions)
Remarks

D. Acquisition Strategy
N/A
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\Date: March 2023

Appropriation/Budget Activity
20401/ 2

R-1 Program Element (Number/Name)
PE 0602144A | Ground Technology

Project (Number/Name)
CG6 / Ground Vehicle Power and Energy
Concepts and Tech

COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
CG6: Ground Vehicle Power and 2.583 2.526 2.605 - 2.605 4.669 6.049 6.003 6.049 0.000 30.484
Energy Concepts and Tech

A. Mission Description and Budget Item Justification

increasing performance and capabilities to support current and future mission loads and provide improved military vehicle mobility.

Work in this Project supports the Army Science and Technology Ground and Next Generation Combat Vehicle portfolios.

Work in this Project is performed by the United States (US) Army Futures Command.

Technology).

B. Accomplishments/Planned Programs ($ in Millions)

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This Project investigates and develops advanced power and energy technologies for combat ground vehicles that are necessary for parallel hybrid, series hybrid,
and all- electric vehicle systems. This Project investigates, designs, and develops electric conversion technologies to reduce size and weight of military vehicles while

Work in this Project is coordinated with PE 0602145A (Next Generation Combat Vehicle Technology) and PE 0603462A (Next Generation Combat Vehicle Advanced

FY 2022

FY 2023

FY 2024

Title: Advanced Distributed Power for Autonomous Systems

Description: This effort designs and develops technologies for electrification of both manned and unmanned Next Generation
Combat Vehicle platforms. Electrification of these platforms will enable advanced lethality and protection systems, reduced
battlefield fuel consumption, and provide new capabilities such as burst acceleration, extended silent mobility, and silent watch.
The effort investigates, designs, and develops electric conversion technologies to reduce size and weight while increasing
performance and capabilities to support current and future mission loads and provide improved military vehicle mobility. Research
focuses on high power/ temperature power electronics, magnetic gears, electric drive motors, and adaptive device and component
level control that optimized operation in real time. Investigation of advanced control methods at the module and conversion
component levels provides an understanding of the impact real time optimization and energy tracking can have on power
conversion optimization and mission effectiveness. The research enables the integration of component state and behavior into
system level management algorithms that support non-autonomous and autonomous operations while providing modular and
scalable electrification architectures. Efforts will also investigate non-contact magnetic gear technologies coupled with electrical
motors and generators to reduce size and weight with an increase in reliability and performance through increased torque and

1.371

2.504

0.955
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology CG6 / Ground Vehicle Power and Energy
Concepts and Tech

Description: This effort investigates, designs, and develops electric conversion technologies to reduce size and weight while
increasing performance and capabilities to support current and future mission loads and provide improved military vehicle
mobility. Research focuses on semiconductor power switches, power switch modules/packaging, and power switch module
thermal management. Investigation of high voltage/high frequency power semiconductor materials and devices is concentrated on
efficient power switching under militarily relevant temperatures. Design and development of multi-disciplinary parametric design
optimization software tools and multi-functional package structures provides advances in device packaging technology to fully
realize device performance improvements. Results of the research inform 0602145A BH5 Platform Electrification and Mobility
Tech.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
speed operational range. Results of the research inform PE 0602145A (Next Generation Combat Vehicle Technology) / BH5

(Platform Electrification and Mobility Tech).

FY 2023 Plans:

Experimentally validate high torque magnetic gear designs and optimization strategies. Investigate and analyze advanced control

methods to improve fast battery charging. Investigate advanced power module concepts through the use of co-design and co-

engineering methodologies to increase efficiency, power transfer, and reliability through improved device and thermal control.

Investigate and analyze energy storage / battery technologies with an order of magnitude increase in energy densities. Research

advanced control methodologies at the module and component levels providing higher efficiency and reliability through energy

optimization. Research advanced transformer designs and fabrication to enable high frequency switching with improved thermal

management in smaller more efficient packages.

FY 2024 Plans:

Will experimentally validate battery charger and characterize battery charger performance. Will validate battery management

concepts and characterize effect of battery management concepts.

FY 2023 to FY 2024 Increase/Decrease Statement:

In FY 2024, a portion of this funding has been realigned to Power Conversion for Platforms within this Project.

Title: Power Electronic Components and Materials 1.212 - -

Title: SBIR/STTR Transfer
Description: Funding transferred in accordance with Title 15 USC §638

FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:

0.022 -
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology CG6 / Ground Vehicle Power and Energy
Concepts and Tech

B. Accomplishments/Planned Programs ($ in Millions)

FY 2022

FY 2023 FY 2024

Funding transferred in accordance with Title 15 USC §638

Title: Power Conversion for Platforms

Description: This effort investigates, designs, and assesses technologies for platform electrification that will reduce Army impact
to the environment through electrified systems that more effectively utilize energy and improve resiliency. Transitioning to hybrid
electric and all electric platforms provides improved energy utilization while reducing emissions providing the Warfighter increased
capabilities. Reduction in impact to the environment also improves Warfighter survivability by reducing emissions that can be
used for tracking and locating. Research focuses on material and design concepts for compact high-power transformers required
by power conversion components, fabrication of new power semiconductor packaging, and advances in control and component
power management methods.

FY 2024 Plans:

Will utilize co-design and co-engineering methodologies and laboratory experiments to validate performance of advanced power
packaging concepts to increase efficiency, power transfer, and reliability. Will experimentally validate component level monitoring
and control concepts and determine performance of prediction and optimization control algorithms. Will validate advanced
transformer designs and thermal performance under high power.

FY 2023 to FY 2024 Increase/Decrease Statement:
In FY 2024, funding realigned from Advanced Distributed Power for Autonomous Systems within this Project.

- 1.650

Accomplishments/Planned Programs Subtotals

2.583

2.526 2.605

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 2 PE 0602144A | Ground Technology CG7 | Ground Protection Concepts and
Technologies
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost

CGT7: Ground Protection - 14.033 12.194 10.473 - 10.473 13.687 16.384 17.893 16.620 0.000 101.284
Concepts and Technologies

Note
In FY 2024, particle funding realigned to PE 0602145A Project BK5 Advanced Direct In-Direct Armament System (ADIDAS)

A. Mission Description and Budget Item Justification

This Project investigates advanced materials and mechanisms to defeat the most common and most dangerous threats that are expected to be encountered by our
ground forces in near-, mid-, and far-term. This Project also designs and develops experimental and computational tools and techniques (high resolution instrumentation
to observe impact events, theories, and algorithms to explain these phenomena and numerical implementation of these algorithms) for the development of mass-
efficient armor mechanisms. This project designs and develops armor mechanisms that will be integrated to create multi-threat armor technologies and form the

building blocks for Adaptive and Cooperative Protection Technologies in the Advanced Concepts for Active Defense Project (Program Element (PE) 0602145A Next
Generation Combat Vehicle Technology). Additionally, research will focus on subcomponent/component models to predict performance of early concepts and the means
to assess effectiveness on ground platforms. The Project will balance designs and developments of active threat defeat measures with the necessary advanced passive
and reactive components that will ultimately provide for full system solutions which meet the requirements of current and next generation ground tactical and combat
vehicles.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project supports the Army Science and Technology Ground and Next Generation Combat Vehicle.

Work in this Project is performed by the United States (US) Army Futures Command portfolios.

This Project is coordinated with and transition to Projects in PE 0603462A (Next Generation Combat Vehicle Advanced Technology), PE 0602145A (Next Generation

Combat Vehicle Technology), and builds upon weapon target interaction research in PE 0601102A (Defense Research Sciences) / Project AA7 (Mechanics and
Ballistics).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
Title: Advanced Armor and Protection Technologies 7.868 7.136 5.241

Description: This effort designs and develops the next generation of lightweight protective concepts and technologies for defeat
of current and future threats by utilizing real-time information, combined with threat knowledge, to provide increased protection.
This effort investigates the fundamental physics of new terminal effects concepts and provides an understanding of interaction
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Description: This effort will design and develop computational design tools along with diagnostic and experimental capabilities
that support the development of advanced protection systems. Such systems include passive, active, and hybrid solutions for

This work allows for predicting armor performance and understanding mechanisms, regardless of vehicle platform, with improved
and quantified confidence. This effort leverages the Department of Defense and Department of Energy (DOE) Technical
Coordination Group Memorandum of Agreement and directly leverages DOE investments in computational platforms for problems
in solid dynamics and impact mechanics.

FY 2023 Plans:

Design and develop physically accurate and robust modeling and simulation tools for explosive effects to inform armor
development; continue to mature the capabilities of the multi-physics models needed to rapidly assess threats and develop
protection solutions to defeat those threats; continue to mature our ballistics and explosive effects diagnostics to better assess
terminal ballistics.

FY 2024 Plans:

Will design and develop combined explosive effects mechanism software which, coupled with experimental data, will enable the
rapid assessment of threats against existing and future armor designs; explore experimental diagnostics for explosive effects

to improve understanding of threat loading on armor solutions; conduct computational studies of armor mechanisms to assess

defeating (multiple) anti-armor threats and exploit solid-dynamic, explosive-driven, and magneto-hydrodynamic target interactions.

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 2 PE 0602144A | Ground Technology CG7 | Ground Protection Concepts and
Technologies

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

between the platform's defeat mechanism and the threat . The effort also investigates the ability to analytically simulate complex

threat interactions. Experiments will be conducted to validate the efficacy of the designs.

FY 2023 Plans:

Investigate armor mechanism and protection concepts for the robotic combat vehicles to survive direct-fire engagements; refine

methodology to conduct small scale armor survivability experiments to reduce the number of full sized experiments required;

design and develop high throughput ballistics metrics and scaling to enable terminal effects research.

FY 2024 Plans:

Will validate the predictive modeling capability of advanced armor with an emphasis on hybrid armor systems and armor

efficiency; incorporate machine learning (ML) / high-throughput data directly into simulations to design new materials for specific

threats; explore coupling laser shock experiments to reduce uncertainty in material behavior.

FY 2023 to FY 2024 Increase/Decrease Statement:

Funding realigned from PE 0602144A Project CG7 ($2,151) to PE 0602145A Project BK5 Advanced Direct In-Direct Armament

System (ADIDAS) to support research into Decisive Lethality.

Title: Computational and Experimental Capability 6.165 5.058 5.232
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20401/ 2 PE 0602144A | Ground Technology CG7 | Ground Protection Concepts and
Technologies
B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024
the defeat of current and future shape charge threats; develop multi-physics model enhancements to continue to improve the
capability to assess threats and armor mechanisms to defeat those threats.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase supports planned lifecycle of this effort.
Accomplishments/Planned Programs Subtotals 14.033 12.194 10.473
C. Other Program Funding Summary ($ in Millions)
N/A
Remarks
D. Acquisition Strategy
N/A
PE 0602144A: Ground Technology UNCLASSIFIED
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/ 2 PE 0602144A | Ground Technology CG8 | Human Autonomy Teaming
COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete, Cost
CG8: Human Autonomy - 8.285 9.036 9.263 - 9.263 9.265 9.327 9.334 9.449 0.000 63.959

Teaming

A. Mission Description and Budget Item Justification

This Project performs applied research for capabilities that support teams of Soldier and Atrtificial Intelligence (Al)-enabled systems to execute missions in complex,
dynamic, multi-domain operations environments. Centered on ground vehicle mission planning and operations, this Project is focused on core technologies to enable
Soldiers and Al-enabled systems to function as a team, to perform at high levels, and to adapt to adversarial actions and new mission requirements. This Project will
enable future Soldiers with Al-enabled systems to perform complex missions with increasingly sophisticated technologies, and in increasingly complex, dynamic, socio-
technical environments. The applied research will provide the fundamental technologies to enable scalable Soldier-Al teams and team-centered dynamic tasking to
effectively utilize the full capabilities of team and technologies. The research will include considerations to reduce data requirements for Al adaptation, increasing
appropriate Soldier trust and use of technology, and ensuring ethical behaviors by teams of Soldier and Al-enabled systems. The capabilities created by this research
will lead to increased overall Soldier-Al team mission performance, improved Soldier-centric situation awareness technologies, and units that can effectively integrate
within a multi-domain battlefield.

The cited work is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.
Work in this Project supports the Army Science and Technology Ground and Next Generation Combat Vehicle portfolios.
Work in this Project is performed by the United States Army Futures Command.

Work in this Project is coordinated with PE 0602145A (Next Generation Combat Vehicle Technology), PE 0603462A (Next Generation Combat Vehicle Advanced
Technology) and PE 0602143A (Soldier Lethality Technology) .

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Soldier-Al Team Mission Planning for Dynamic Complex Environments 1.218 1.313 1.357

Description: Planning in multi-domain operations environments is complex and has increased temporal and spatial sensitivities
for Soldiers to integrate with Al-enabled systems to plan and execute missions. This effort investigates the fundamental concepts
and technologies to enable Soldier and Al to team together to plan for multidomain operations from a ground vehicle perspective.
This effort determines planning enablers to maximize manned-unmanned team performance across squads and platoons and
includes mid- to far-term crew station-based emerging technologies in the areas of human- interaction with Al technologies and
human-guided machine intelligence. Designs and develops models of both Soldier and Al capabilities and their limitations as a
function of the mission environment and mission requirements, and applying those models to form mission plans.

FY 2023 Plans:
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/ 2 PE 0602144A | Ground Technology CG8 | Human Autonomy Teaming

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Design and develop capability to leverage multiple forms of Soldier feedback to enable mission-to-mission adaptation of intelligent
system behaviors to meet evolving mission needs.

FY 2024 Plans:
Will design and develop route/mission planning tools that incorporate operator load and autonomous system interaction cost
functions to improve performance from mission to mission.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects the planned lifecycle of this effort.

Title: Dynamic Soldier-Al Team Resource Allocation 2.368 2.562 2.638

Description: This effort designs and develops the concepts and technologies necessary to dynamically allocate Soldiers and
unmanned systems during missions to adapt mission plans to adversarial actions and other events at a squad and platoon
level, including responding to degradation or loss of team capabilities, changes in mission goals or priorities, and responding to
adversarial actions. The effort investigates the allocation of Soldiers, platforms, and platform sub-system capabilities with the
focus to ensure that future Al and automation capabilities are focused on the circumstances and conditions where they are most
likely to be successful, and to ensure that the Soldier's cognition is focused appropriately to ensure mission success.

FY 2023 Plans:

Mature algorithms to generate task allocations across a distributed heterogeneous team to enable flexible team reorganization
to improve team performance in dynamic environments; design and develop initial methods to create algorithms that provide a
Commander with suggested courses of action to coordinate actions of distributed team through a library of preset formations and
crew configurations.

FY 2024 Plans:
Will investigate approaches to mitigate performance penalties due to task switching in a human-autonomy team to enable rapid
team reconfiguration and improve team performance in dynamic environments; refine methodology and algorithms designed to

provide a Commander with suggested courses of action to reconfigure the team based on changes in operator or agent state,
mission requirements, and environment.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects the planned lifecycle of this effort.

Title: Soldier Cognition-Centric Interface Technologies 1.555 1.677 1.772

Description: This effort designs and develops cognitive-centric displays that ensure Soldiers are focused on aspects of situational
awareness, mobility, target engagements, and communications that are critical to mission performance as future crew stations
and displays provide vast amounts of multi-domain information that has the potential to distract, overwhelm, and mislead Soldiers.
This effort ensures that our systems do not capture and misdirect Soldier attention and/or cognition, maximizing the utility of Al-
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enabled systems to the Soldier. This effort also enables Soldiers to better understand the actions, goals, intents, and general
reasoning of the Al systems to ensure they are effectively used, but not inappropriately relied upon.

FY 2023 Plans:

Conduct experiments to investigate the impact of enabling Soldiers to rapidly train autonomous systems on an individual Soldier's
trust in autonomous systems; conduct experiments to investigate the ability for Soldier guided adaptation of autonomous systems
to capture individual Soldier knowledge, skills, and abilities.

FY 2024 Plans:
Will conduct experiments to assess the effectiveness and impact of integrating Soldier-trained autonomous systems into

reconfigurable human-autonomy teams; create and empirically validate team assessment toolkit for measuring human-autonomy
team trust and cohesion from data collected during the mission.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects the planned lifecycle of this effort.

Title: Enabling Soldier-Al Technology Adaptation 3.144 3.400 3.496

Description: This effort designs and develops technologies to rapidly adapt and upgrade Al-enabled system capabilities in
response to advancements in Al in the commercial and adversary environments. Focus areas include enabling rapid technology
adaption during Soldier experimentation and enabling data to be collected during these events for rapid development of
technology updates and modifications. This effort has four goals: 1) increasing the ability of Soldier-Al teams to rapidly adapt to
adversarial actions, new technologies, environmental changes, and mission requirements; 2) decreasing the data requirements
to train and adapt Al-enabled systems; 3) increasing appropriate Soldier trust and use of technology; and 4) ensuring ethical
decisions by using Soldiers to guide the actions and in-field adaptations of Soldier-Al team behaviors.

FY 2023 Plans:

Mature algorithms that learn from natural interactions to allow Soldiers to communicate intent for adaptation and training of
autonomous systems; mature algorithms for using interactive machine learning to enhance the robustness of algorithms for
assessing effectiveness of Soldier-Al teams; conduct experiments to investigate effectiveness of leveraging initial algorithms
that infer Soldier intent from natural Soldier-system interactions to enhance capability to rapidly train autonomous systems with
reduced data requirements.

FY 2024 Plans:
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Will design and develop capability to use unobtrusively-sensed information from Soldier-based sensors to adapt autonomy
behavior; validate autonomy adaptation methods leveraging multiple forms of Soldier interactions. Will mature and validate the
effectiveness of algorithms that infer Soldier intent from natural Soldier-system interactions in order to adapt team dynamics.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects the planned lifecycle of this effort.

Title: SBIR/STTR Transfer - 0.084 -
Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

Accomplishments/Planned Programs Subtotals 8.285 9.036 9.263

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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COST ($ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
Cl2: Ground Enabling University - 4.648 3.682 3.906 - 3.906 5.522 4.621 4.624 4.675 0.000 31.678

Applied Research

A. Mission Description and Budget Item Justification

The Project leverages applied research from academia, in the focus areas of ground autonomy, Artificial Intelligence/Machine Learning (Al/ML) and robotics, occupant/
vehicle survivability and other ground platform technologies of importance to the Army. This Project performs discovery research efforts to focus more on mid to far-
term Army modernization priorities while also maintaining delivery of near-term technologies critical to the next generation combat vehicles. This Project focuses on
employment of research technologies originating from extramural applied research in academia pertaining to navigation/routing, autonomous robotic vehicles with the
use of artificial intelligence and machine learning as applied to ground mobility and maneuver, and other innovative ground enabling applied research technologies. This
effort conducts applied research and development leading to potential emerging technologies in areas of strategic importance to the Army in autonomy, robotics and
Al/ML, protection of both platform and occupant, and other ground platform technologies in propulsion, survivability, powertrain, etc., by bringing competitively selected
Universities with research and development teams into Technical Alliances.

Work in this Project complements Program Element (PE) 0603119A (Ground Advanced Technology), PE 0602145A (Next Generation Combat Vehicle Technology) and
PE 0603462A (Next Generation Combat Vehicle Advanced Technology).

The work cited is consistent with Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

Work in this Project is performed by the United States Army Futures Command.

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: Robust autonomous capabilities for ground vehicles 3.132 1.879 2.059

Description: This effort investigates Al/ML and autonomous mobility-enabled ground vehicles to conduct off-road maneuvers
to transition from tele-operated to either autonomous, or semi-autonomous scenarios. Research is conducted in collaboration
with university partners to advance autonomous mobility and protection of both occupant and platform in optionally manned and
autonomous ground vehicles.

FY 2023 Plans:
Will mature AL/ML methods to enable robust, autonomous, and tactical behaviors for multi-agent air and ground vehicle teams
beyond existing behaviors such as leader-follower (e.g., flanking, occupying); as well as increase performance through effective
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navigation and route planning using techniques to extract terrain features from imagery and transfer of simulator-learned
behaviors to developmental ground platforms within academia.
FY 2024 Plans:
Will continue to investigate and develop multi-robot long-term autonomy, ML for autonomous navigation, off-road autonomy
software. Will investigate and develop multi-layered situational awareness, cooperative tactical reasoning, and communication
frameworks solutions for multiple autonomous air and ground vehicles used for route and area reconnaissance.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects planned lifecycle of this effort.
Title: Human-robot/Al interactions 1.516 1.669 1.847
Description: This effort designs and develops systems involving physical and cognitive levels of interactions between humans
and robots, with the use of reinforcement learning (an area of ML research) from human feedback, learning from demonstration,
and safe human-aware controllers. Work is conducted in collaboration with university partners to advance autonomous mobility as
well as other areas of ground platform technologies in propulsion, survivability, powertrain, etc.
FY 2023 Plans:
Will investigate and mature Al/ML methods to improve autonomous systems by capturing and learning from human teleoperation
command gestures, human interventions, and other forms of human interaction (e.g., spoken language, augmented reality). Will
mature tactics and algorithms on common software platforms which enable robots to deal with complex environments in real time
while working autonomously around humans for extended periods of time.
FY 2024 Plans:
Will continue to investigate Al/ML research for robust autonomous capabilities, real-time basic feature extraction, multi-robot long-
term autonomy, human-Al collaboration, human-in-the-loop ML for autonomous navigation.
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects planned lifecycle of this effort.
Title: SBIR/STTR Transfer - 0.134 -
FY 2023 Plans:
Funding transferred in accordance with Title 15 USC §638
FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638
Accomplishments/Planned Programs Subtotals 4.648 3.682 3.906
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PE 0602144A | Ground Technology
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CI2 | Ground Enabling University Applied

Research

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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CVa3: Engineer Enablers

Maneuver, LOG, & Sustainment
Apl

Sustainment Apl
COST (§ in Millions) Prior FY 2024 | FY 2024 | FY 2024 Cost To Total
Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
- 2.518 2.195 - 2.195 1.254 4.171 3.022 4.070 0.000 17.230

A. Mission Description and Budget Item Justification

Work is performed at the United States Army Engineer Research and Development Center.

B. Accomplishments/Planned Programs ($ in Millions)

Work in this Project complements PE 0603119A (Ground Advanced Technology) / Project CV5 (Engineer Enablers Maneuver, LOG, & Sustainment Adv).

The work cited is consistent with the Under Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This effort designs and develops software tools to modernize the Army's logistics planning capability. The project researches planning of logistics resupply via distributed
supply routes through complex terrain and environmental conditions within a contested environment, while also improving the efficiency of logistics planning, enabling

planners to develop and compare courses of action, and simulate logistics activities using complex algorithms. This effort links the engineer applications into a
geospatial framework and enables planners to better understand the dynamic scenario development providing a simple and clear critical vulnerabilities assessment,
easy visual comparison of inventories available, supply needs within the battlespace, and the logistics options to mitigate potential issues.

FY 2022

FY 2023

FY 2024

Title: Planning Logistics Analysis Network System Applied Research

Description: This effort will design and develop new engineering applications and methodologies that support improved logistics
planning via distributed networks, investigate methods to link existing data describing complex environmental features that
impact planning into the engineer applications, and design new automated algorithm technologies to improve the efficiency and
effectiveness of the planning decision making.

FY 2023 Plans:
Investigate new algorithms that describe the operating environment as a series of nodes and routes that consider complex
battlespace concerns and terrestrial issues such as terrain complexity or weather impacts; mature components of a multi-modal

transportation network model.

FY 2024 Plans:
Will design and develop transportation throughput options for feasible nodes and routes and investigate routing options based on
weather and terrain concerns, and investigate cross-country movement options within the transportation network.

FY 2023 to FY 2024 Increase/Decrease Statement:

2.426

2.195
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FY 2022

FY 2023

FY 2024

Funding decrease reflects the transition of technologies to PE 0603119A (Ground Advanced Technology) / Project CV5 (Engineer
Enablers Maneuver, LOG, & Sustainment Adv) for maturation and demonstration.

Title: SBIR/STTR Transfer

Description: Funding transferred in accordance with Title 15 USC §638
FY 2023 Plans:

Funding transferred in accordance with Title 15 USC §638

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC §638

0.092

Accomplishments/Planned Programs Subtotals -

2.518

2.195

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Years | FY 2022 | FY 2023 Base oco Total FY 2025 | FY 2026 | FY 2027 | FY 2028 |Complete| Cost
DA1: SAFR Alternatives for - - 3.679 5.171 - 5.171 6.062 7.579 9.312 9.820 0.000 41.623

Readiness Applied Research

A. Mission Description and Budget Item Justification

This Project will develop safer alternative technologies that enable Army readiness, support supply chain resilience, improve Soldier and worker safety and reduce
environmental impacts, including reduction of greenhouse gas emissions. The Project investigates alternatives for cross-cutting materials, undergoing or threatened
by regulatory scrutiny, found in ground vehicles and all other types of Army weapon systems. Research areas of focus include alloys, ceramics, composites, textiles,
maintenance fluids, propellants, explosives, and pyrotechnics. This work addresses increasing threats to readiness associated with carcinogenic, toxic, and restricted
materials such as lead, beryllium, perchlorates, volatile organic compounds and per- and polyfluoroalkyl substances (PFAS) (forever chemicals), which can diminish
Soldier and community health, restrict training and interrupt critical maintenance activities. Future liabilities and risks are characterized early in the life cycle of material
development to ensure truly sustainable alternatives. This Project also investigates, develops and designs technologies to allow Soldiers to rapidly prioritize risk for
PFAS to enable informed, timely and cost-effective solutions.

The cited work is consistent with the Army Modernization Strategy and provides enabling technologies in support of all Cross Functional Teams.

Work in this Project is performed by the United States (U.S.) Army Combat Capabilities Development Command (DEVCOM) Army Research Laboratory, Aberdeen
Proving Ground, MD; the Armaments Center, Picatinny Arsenal, NJ; the Aviation and Missile Center, Huntsville, AL; the Soldier Center, Natick, MA; the Ground Vehicle
Systems Center, Warren, MI; and the U.S. Army Corps of Engineers (USACE) Engineer Research and Development Center (ERDC). It is coordinated with the U.S.
Army Futures Command.

This Project complements and transitions technologies to Program Element (PE) 0603119A (Ground Advanced Technology) / Project DA2 (SAFR Alternatives for
Readiness Advanced Tech).

B. Accomplishments/Planned Programs ($ in Millions) FY 2022 FY 2023 FY 2024

Title: PFAS Risk Reduction Applied Research - 0.756 1.201

Description: This effort will design and develop a novel rapid risk characterization framework that will be validated with a rapid
fate and transport screen, a break through toxicity screening, and treatment approaches.

FY 2023 Plans:
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FY 2022

FY 2023

FY 2024

Design and develop a framework for case studies to detail per- and polyfluroroalkyl substance (PFAS) toxicity through outdoor
experimental system studies of the natural environment under controlled conditions (mesocosms) that examine toxicity in various
geophysical conditions.

FY 2024 Plans:
Will develop a rapid risk prioritization database tool validated with per- and polyfluroroalkyl substance (PFAS) case studies.

FY 2023 to FY 2024 Increase/Decrease Statement:
Funding increase reflects investments required to develop the database design.

Title: Safer Alternatives for Readiness (SAFR) Applied Research

Description: Design and develop novel cross-cutting solutions to eliminate Soldier and worker exposure to airborne lead
from energetic materials; efficiently and safely demilitarize materiel; support the next generation of enhanced and sustainable
munitions; reduce the use of toxic and hazardous chemicals in cleaners, degreasers, lubricants and fluids to ensure Soldier
and ground vehicle readiness; and minimize the life cycle health and safety risks associated with emerging high-performance
materials.

FY 2023 Plans:

Research green chemistry approaches to energetic material synthesis methods; explore novel non-metallic and non-energetic
initiation techniques to