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Synthetic Training Environment (STE) Overview

The Army must reduce the use of complicated, cumbersome technology while leveraging technology that cuts cost, including video game solutions that can lower spending on
training formations. Using Artificial Intelligence, the Army can replicate realistic battlefield scenarios with less assistance from additional units. CSA GEN George, AUSA OCT 23

SYNTHETICTRAINING ENVIRONMENT - SOFTWARE

IOCFY 24

26

~57

SOLDIER VIRTUAL TRAINER (SVT)

Training Simulation -;,fTralning Management One World Terrain
Software (TSS) ~ Tool (TMT) (OWT)

Weapon Skill Developer (WSD)
Joint Fire Trainer (JFT)
Use of Force (UoF)

Enabling Multi-Echelon Combined Arms Training
Prepared by DAPR-FDH
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Army RAS Strategy

RAS Strateqgy Priorities:
» Improve situational awareness and persistently monitor the environment
» Lighten physical and cognitive workloads
» Improve Sustainment with increased distribution, throughput, and efficiency :
| > Facilitate movement and maneuver ATy
5B A > Protect the force DEC 2018
Ay Y| Endstate:
Multi-domain Robotics and Autonomous Systems (RAS), through Human-
Machine Teaming (H-MT), enable Army formations to increase their
endurance, persistence, lethality, protection and depth.
Near-Term Priorities Mid-Term Priorities Far-Term Priorities
2017-2020 2021-2030 2031-2040
v Increase situational awareness for O Increase situational awareness O Increase situational awareness
dismounted forces at lower echelons with advanced, smaller RAS and with persistent reconnaissance
v'  Lighten the physical load for swarming from swarming systems
dismounted forces O Lighten the load with exoskeleton O Improve sustainment with
v Improve sustainment with automated capabilities autonomous aerial cargo
ground resupply O Improve sustainment with fully delivery
v’ Facilitate movement with improved automated convoy operations O Facilitate maneuver with
route clearance O Improve maneuver with advancements to unmanned
v Protect the Force with EOD RAS unmanned combat vehicles and combat vehicles
platform and payload improvements advanced payloads
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Army small UAS / Robotics / Al Portfolio Overview

Small Uncrewed Ground Robotics Robotic
Aircraft Systems Applique
Robotic Combat Vehicles
Joint Tactical Autonomous Aerial " (RCV) =53
Resupply System (JTAARS) ; g Y
) Common Robotic System
3 Individual (CRS-I)
/ RCV - Medium
% Man I T Common Robotic L
=== Transportable System - Medium .
i e Robotic System 4 I RCV - Light
(MTRS) INC 2 | |
~ | 1
0 ; t Small-
< i .;‘iiCRS_HeaVy I ————— "— -I Multipurpose
) p— =53 Equipment
(dp) Transport
T Long Range Recon (LRR) Enhanced Robotic Payloads
(o) I (ERP)— Unmanned Ground
> I -\ Tethered- Unmanned I Systems (UGS)
o L Aircraft Systems (Te-UAS)J Extended Range Mesh — -
clL—=— ———— Network (ERMN) [ Artificial Intelligence |
@© Low Altitude Stalking Pan/Tilt Imager (PTI)
L and Strike Ordnance Obstacle Avoidance / Digital
(LASSO) Modeling (OA/DM)
As}’_*%\ T Project Linchpin
‘ s Uncrewed Vehicle Control (UVC) Software
Medi R R MRR K i Robotic and Autonomous systems Command and
edium Range Recon (MRR) <= -, Control (RAC2) Software
’t*j RQ-28A Other Emerging Programs 5
Short-Range Recon (SRR) Acti
: ctively Managed 14
Robotics Development y 9
B =& fﬁ Programs in Sustainment 4
Soldier Borne Sensor (SBS) Robotics Architecture
Total Programs 23
Photos are I_ ————— 1 - — -
Notional nErgﬂlg_PrcEraLnsJ Actively Managed Production in 2024 Sustainment Prepared by DAPR-FDH
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-

Long Range

Recon (LRR)
AAO 2,130

i#

Medium Range
Recon (MRR)

AAO: 3,683
APO: 2,485

=

RQ-28A
Short-Range

Recon (SRR)
AAO: 6,963
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Army Robotic and Autonomous Systems
Interoperability, Common Chassis, Modular Mission Payloads, Common Control Software

______ Aviation Portfolio (FDV) Mobility Portfolio (FDB)
| Launched | ’
I Effects | s I
Joint Tactical I (LE) I s Ly
Autonomous Aerial . MQ-1C Gray Eagle
Resupply System || | Future Tactical Unmanned AAO: 204
(JTAARS) [ 1 ATEEBE RSN (PUlAL) Assault Breacher Vehicle|
_#ARO: TBD AAO: 115 (ABV)

& Remote Control System
Low Altitude Stalking Control APO: 136

Interface

(SCl) UAS Universal

Ground Control

Station ~ Autonomous
» Transport Vehicle i S il
(RAiiLi:;tware System (ATV-S) M160 nght Flail
: AAO: 3300 ARO: 72

ommon Autonomy
Software Stack
(Software Foundry

Sy -y [Era— é’/ / ' Dismounted RTK)
Soldier Borne | “ud Controllirs | Tethered\UAS RCV Mounted “RCY ] OMFY Marllr:?r-
Sensor (SBS) X Lee | e
AAO: 10,317 f * Caiitrol Station '“tsvrlf\:l‘)’e/ﬂlaneuver Portfolio (FDD)
APO:7,899(T) ™!
E; .' — —-I‘.“ \" ﬁ. ¢ \/
Common “ e ld
Robotic T Manrt bi I-(I:RS- 3 ] ]
System- o rgntspc; a ¢ €y Multipurpose Robotic Combat Vehicle  rey — Advanced Armored Multi-Purpose
Individual CI,VI'IC',RI; Inscezm APO: 128 Equipment (RCV) - Basic Chassis  configuration with Vehicle (AMPV)
(crs-) (MTRS)INS Transport (S-MET) with Light Payload Medium Payload AAO: 2,897
AAO: 4565 R AAO: 2,818 AAO: TBD AAO: TBD APO: 2,897
Enhanced Robotic ; .
APO: 1760 Pavloads (ERP ] APO: 624 APO: 841 (T) APO: 795 (T) Phot?s are
Miodular Mission Payload (MMP) Capacity and Users: Notional
~5lbs ~50 lbs ~300 lbs ~2500 lbs ~10,000 lbs ~10,000 lbs ~20,000 lbs
IN, EN, CAV, EN, EoD, EoD IN, EN, CAV, IN, AR IN, AR IN, AR Prepared by DAPR-FDH
EoD, CBRN, CBRN, SOF EoD, CBRN, CAV, EN, CAV CAV

MP, SOF

SOF, SFAB CBRN EN

3 US.ARMY  AsofDate: 09Ju BE ALLYOU CAN BE.



UNCLASSIFIED

Challenges of Integrating RAS and Al

« Culture — Imagination to integrate disruptive technology into Concepts,
Requirements, Doctrine, and Formations

» Adaptive Acquisition Framework — Innovative tools provided to deliver capability at
the speed of relevance

» Perfection is the enemy of Good Enough; must overcome a Risk Averse culture

* Trust and confidence in increasingly autonomous and lethal technology — Test &
Evaluation and Verification & Validation; Training

» Develop and maintain Modular Open Systems Architecture (MOSA) standards for
maximum Interoperability

 Resources — Time, People, Funding, and Infrastructure

* Transition from Tool to Team Member; and from Control to Command

Bottom Line: If we are not fielding, we are failing!

Prepared by DAPR-FDH
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Robotic Warfare Battlefield Geometry
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UAS/Sensor Range

Network Lethality

Sensors collate data into a Common
Operating Picture.

AI/ML rapidly generate options for the
Commander and identify the best
available system to deliver effects.@
Com der conducts multi-domain
strike!
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Robotic Influence
Provide additional space and time prior to @
the first human engagement with the threat.
Provide advanced capabilities at the
Company level via modular mission
payloads.

Attrit and disrupt the threat’s scheme of
maneuver prior to first human engagement.
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Rebalancing The Principles of War with RAS

» Supposition: » Proposition:
The Contemporary Operating Environment and Human-Machine Integration of RAS-enabled
current state of technology (EW, Armed UAS, formations can rebalance the Principles of War to
and Fires) presage the dominance of the restore Maneuver and Offensive action

Defense over the Offense.

%C$

Bots before Boots!

* Maneuver: Place the enemy in a position of disadvantage through the flexible application of combat power.

» Objective: Direct every military operation toward a clearly defined, decisive, and attainable goal.

o . . o US Army
» Offensive: Seize, retain, and exploit the initiative. EM 3-0 Operations

(01 Oct 2022)

» Surprise: Strike at a time and place or in a manner for which the enemy is unprepared.

« Economy of force: Expend minimum-essential combat power on secondary efforts to allocate the maximum possible
combat power on the main effort.

* Mass: Concentrate the effects of combat power at the most advantageous place and time to produce decisive results.
» Unity of command: Ensure unity of effort under one responsible commander for every objective.
» Security: Prevent the enemy from achieving surprise or acquiring unexpected advantage.

« Simplicity: Increase the probability that plans can be executed as intended by preparing clear, uncomplicated plans and
orders.
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Questions/Discussion
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Back Up
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Prepared by DAPR-FDH
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NOTE: Use slide show to view this chart

This chart illustrates DoDI 5000.85,

Major Capability Acqu A Major Capabi"ties Acquisition (Pre_Tailoring) See the Adaptive Acquisit o-n.Framewo-r‘kfor Db 2, 2022

program circumstances is essential. other approaches to acquiring capability.

Milestone & Phase Information Requirements Acquisition & Procurement Milestones, Phases and Decision Points

Statutory information requirements are
shown in dark red bold italics.
Regulatory and best practice information
requirements are shown in blue bold.

These decision points, milestones and phases are standard elements of the Defense Acquisition System; however, MDAs, with PM input, have full latitude to tailor programs in the most effective and efficient structure possible, unless constrained by statute

Fora complete list of statutory and N N N . N N N . .
regulatory formation requirements sce (latenel Solution A"ﬂ Technology Maturation & Risk Reduction Engineering & Manufacturing DeveloM Production & Deployment Operations & Support
— ——— C———] —
the AAFDID tool, (MSA) Phase (TMRR) Phase (EMD) Phase (P&D) Phase Acronyms &
A B c 1oc Foc (O&sS) Phase
MDD CDD-V)—DRFPRD l""’f“!: :‘"'a' Production/ ( rpp ___Full Rate 4 Abbreviations
imite
Milestone A . ACAT - Acquisition Category.
+ Approves TMAR Phase Entry B ceram et msc Sustainment L oA Analyssof Alternstives
Program B ateric! solution & oDV DRFPRD e £100 e el * Approves Production & FRP AP Acquisiton Program Baseline
Oversight * Authorizes MSA Phase Entry Acquisition strateg) Validation of the program QEEPproves Acquisition StratSggy * Approves APS & Updated Deployment Phase Entry Approves proceeding ASR - Alternative Systems Reviey
g “ Directs conduct of 404 . TMRR RFP release & Source. B iements containefiilll [0 R Relcase DRFPRD Information « Approves Updated 475 & to Full Rate Production AR Cot Anae emrements
& Review * Designates Lead Component Selection the COD by the e s the critical « MDAP Program Certifications Acquisition Strategy and/or Full ermon | eRed
. i 3 i i nod decision point and Determinations Deployment e Cempanent
+ Last point at which significant. CCE - Companent Cost Estimate
changes can be made without CP - Component Cost Position
Jjor dis EMID Phase Key Activities <00 capbityoevlpmen:oocument
MSA Phase Key Activities TMRR Phase Key Activities 2 P Testing (DT) —cay pzhmry Development Document
Baca * Competitive Prototypiny QS e A SSESSRErE {CIA)) P&D Phase Key Activities 'O&S Phase Key A es m,
AL . Trades o o Acssment () L i + Critcal Design Review - + Overlaps P&D Phase o~ CrvelDesign Review
Key Phase B stud Guance < O 2 Aordavity vl 5 ary Design Review (POR) Configuration steering « Update Acquisition Strategy, APB and Other. « Initial Operational Test & Evaluation (IOTEE) + Full Rate Production & Deployment Continue. Q- Countermteligence
Activities e gy ) e y bevelopment DocuntR N Board (CSB) meets at Information to Support M C + Full Rate Production + PBLimplementation Continues ClPs—cratcal nteligence Parameters
ool B Develon acquision srateqy = Update Acquistion Strategy, and Other Information: A SiUpdate Capabillty Development Document (€BD) * Deployment QR Domiitarizat isposal SRS onceptof
=k established + Release RFP and Conduct Source selection for = Performance Based Logistics (PBL) Implementation usefullife Operations/Operstionl Made
+ Select PA; establish PMO * Release Request for Proposal (RFP) and Conduct /P Propary for Production,Fikding ol *Update ntel/cl Products e profile
5B~ Configuration Steering Board
Capabties MDA Approved MDA Approved DCAPE - irector, Cost Assessment &
a Program Evaluation
Assessment A;:u:imon £ A;qulsmon £ DRFPRD - Development Request for
Joint Capabilities P rat e g trat Proposals Release Decision
o and T&E ~ Developmental Test & Evaluation
Integration an =} e to coD 1 ecded DoDI~ Department of Defense Instruction
D I AR T R T i End of DOTBE - Girecorof perstonl st
. gl Service Life valuation
System (JCIDS) y) L_/‘ “and Trades For Production Decision ECPs — Engineering Change Proposals
T Update as Required ’“f‘“{“"““’g o .
evelop CIps ~ Early Operational Assessmen
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Update as Required ull Deployment
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B ppdsta s hequied — SCRMvipciTar Follow-on Operational Test &
aluation
o~ FullRate Production
e £RP/FD ~ Full-Rate Production / Full
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Contractir TMRR Source. Source LRIP Source FRP Source "YDP — Future Years Defense Program
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Y P
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Products %, Prototyping. Prototypes % Systems ITRA - Independent Technology Risk
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PDR Before or After DRFPRD JE - Joint Intelligence Estimate
7 J1TC - Joint Interoperabilty Test Command
. — — PRR JROC ~ Joint Requirements Oversight Council
i
A . | LCCE - ife Cycle Cost Estimate
Engineering ;sz:f‘ Concept SVR PRR SE P’1 PEAD LCSP - Life Cycle Support Plan
ErSeETD B de vt esi — LFT&E - Live Fire Test & Evaluation
Engineering, Mission * Mission " [FProgram| | Reassess ci, Cybersecurity, and Brogram LMDP - ife-Cycle Mission Data Plan
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SW pathway for SW - " Integration ¢ VS~ Miestone
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% software builds during the program | Build 2.1} 0~ Operational Assessment
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P ystem typs OTRR — Operational Test Readiness Review
pathway, See DoDI .
JITC Interoperability Testing PBL - Performance-Based Life-Cycle Product
Support; Performance-Based Logistics
Developmental Testing of Prototypes Developmental Testing PCA— Physical Configuration Audit
Test and TEmP| PDR — Preliminary Design Review
Evaluation - PIR - Post Implementation Review
R PPBE  Planning, P »ogmmmng,zmgeemgg
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Planning and LCSP ™ | LCSP I PRR - Production Readiness Review
Product support
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M " Strategy Product Support €5 B A ROTRE - Research, Development, Test &
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RFP — Request for Proposal
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Financial SEP — Systems Enginaering Plan
SRR - System Requirements Review
Management . SFR— System Functional Review
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Analysis Targets Targets © Targets > TRR — Test Readiness Review
3 VOLT - Validated Online Lifecycle Threat
https://www.da Lools/t/DAL

https://www.dau.edu/tools/t/ILC Prepared by DAPR-FDH

U.S.ARMY  Asof Date: 09 Jul 2024 BE ALLYOU CAN BE. 14



https://www.dau.edu/tools/t/ILC

UNCLASSIFIED

DOD Directive

3000.09

Autonomy in Weapon Systems

“Autonomous and semi-autonomous weapon systems will be designed to allow
commanders and operators to exercise appropriate levels of human judgment over

the use of force.”

s

Semi-autonomous

Approval
through DoD
5000.01/ 5000.02

Autonomous

Approval through
DoD 3000.09
Section 4

and

Approval
through DoD
5000.01/ 5000.02

<P

(2) Equitable: minimize unintended bias in Al

procedures and documentation.

kystems that demonstrate unintended behavior.

capabilities.

/ Use of Artificial Intelligence (Al) \
Use of artificial intelligence (Al) capabilities in autonomous and semi-autonomous weapon

systems must be consistent with the DoD Al Ethical Principles:
(1) Responsible: exercise appropriate levels of judgement and care, while remaining
responsible for the development, deployment, and use of Al capabilities.

(3) Traceable: maintain transparent and auditable methodologies, data sources, and design

(4) Reliable: explicit, well-defined uses, and the safety, security, and effectiveness subject
to testing and assurance within defined uses across their entire life cycles.
(5) Governable: Al capabilities fulfill their intended functions while possessing the ability to
detect and avoid unintended consequences, and the ability to disengage or deactivate deployed

Prepared by DAPR-FDH
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Requirements

Approved
* Robotic Combat Vehicle (RCV) Software Pathway approved Feb 22

* Robotic Combat Vehicle (RCV) Abbreviated Capabilities Development Document (A-CDD) AROC approved Apr 22
» Robotic and Autonomous systems Command and Control (RAC2) Software Pathway approved Apr 22

» Fires Synchronization To Optimize Responses in Multi-domain operations (FIRESTORM) A-CDD approved Jul 22
» Autonomous Transport Vehicle System (ATV-S) A-CDD approved Aug 22

» Lethal Unmanned Systems (Loitering Munitions) Directed Requirement AFC approved Dec 22

+ Joint Tactical Autonomous Aerial Resupply System (JTAARS) A-CDD AROC approved Apr 23

» Small Multipurpose Equipment Transport (S-MET) CDD AROC approved Jun 23

+ Joint small Unmanned Aircraft System (J-sUAS) CDD JROC approved Jun 23

Working

* J-sUAS CDD Annexes: « Project Linchpin (Al) Software
* Joint Reference Architecture (JRA) « Synthetic Training Environment (STE) Software ICD
* Low Altitude Strike Ordnance (LASO) « One World Terrain (OWT) Software ICD
» Tethered- Unmanned Aircraft Systems (Te-UAS) « Reconfigurable Virtual Collective Trainer (Air/Ground)
* Long Range Recon UAS (LRR) (RVCT (A/G)) CDD
* Medium Range Recon UAS (MRR)  Soldier Virtual Trainer (SVT) CDD
» Short Range Recon UAS (SRR)  Live Training System (LTS) CDD
» Soldier Borne Sensor (SBS) * Next generation Constructive (NGC) CDD

« RCV CDD

| Army Futures Command N - |
Human-Machine Integration (HMI) Board of Directors & @

+ HMI Governance Structure: Army Senior Leaders driving the RAS Enterprise
« HMI Capability Development Pipeline Strategy: Centered on a Light Formation and an Armored Formation
« HMI Increment Strategy: Cascading capabilities from Battle Lab to CTC to FORSCOM Unit Prepared by DAPR-FDH
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Value Proposition for Autonomy

» Robotics, sensors, autonomy software, Al, and data infrastructure are all expensive.
Optionally-Crewed systems are more so.

« Warfighter Productivity as a metric for combat power.
« Human-machine teaming for increased efficiency and effectiveness.
« Augmenting Warfighters, not replacing; however, integrated, not additive.

* Innovation lies in Force Design / DOTMLPF-P integration to best accomplish
individual and collective Mission Essential Tasks.

* Integrated RAS expand formations’ area of influence and area of operations,
providing both decision time and maneuver space for the commander.

Multi-domain Robotics and Autonomous Systems (RAS), through Human-
Machine Teaming (H-MT), enable Army formations to increase their
endurance, persistence, lethality, protection and depth. b
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