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ABSTRACT

A study on the improvement plan for T&E
of Al-based weapon system
( Focus on the Operation Test & Evaluation )

KIM, Baekjung
Dept. of Defense Acquisition Program

The Graduate School Kwangwoon University

The ROK military is making efforts to deploy Al-based weapon systems
with the goal of fostering an ‘Al science and technology strong’ based on
advanced science and technology such as Al Unmanned, Robots, and so
on.

The purpose of this study is to derive the need for improvement for the
test and evaluation(T&E) of a weapon system using Al technology,
evaluate the priority, and present an improvement plan. T&E improvement
requirements were derived through weapon system development, T&E
environment changes, and T&E case analysis. 11 detailed evaluation items
were derived and priorities were evaluated in the field of T&E system,
structure, and technology fields through basic surveys and AHP surveys
targeting experts in the defense domain. Al-based weapon system T&E
should be performed in parallel with data-based performance evaluation and

actual T&E, and performance measurement using a separate T&E data set

— il —



is required for Al models performance evaluation. As a result of analyzing
the relative importance of the weapon system T&E improvement through
AHP analysis, it came out in the order of T&E system — technology -
structure. The priority of detailed evaluation items were evaluated in the
order of improving the judgment of T&E result, training organization and
education of experts, and establishment of scientific T&E system. For
evaluation items with high priority, measures to improve the Al-based

weapon system T&E were presented.

Key words : Advanced weapons systems, T&E system-structure:
technology, Al, AHP, Operational Test and Evaluation
(OT&E)
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Table 1. The evolution of defense acquisition system
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Table 10. Four methods and tactics for study design validation
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Figure 12. AHP fundamental axiom
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Figure 13. AHP technique application procedure
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Table 14. Operational T&E items
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Table 18. Distribution of expert groups in the basic survey questionnaire
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Figure 22. Statistical characteristics of the subjects of the basic survey
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Table 27. Relative importance and evaluation priority of T&E techniques (Tier 2)
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Figure 34. Relative importance and evaluation priority of T&E techniques (Tier 2)
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Figure 36. Al data misuse (Warning about the dangerousness of Fake News)
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Table 38. Scales and performance levels by Al type (2022 Al Index Report)

T & 504 A 3% 71% | Low | High
Denoising PSNR 2019 30 38
o1 /| Computer Image classiﬁca'tion Accuracy 2022 - 190.88%
Image Generation FID Score | 2022 | 7.71 -
A+ Vision . -
Object Detection mAP 2022 - 79.5%
Semantic Segmentation Mlou 2022 - 86.2%
Audio Classification mPA 2021 | 0.35 05
. Language Identification Accuracy 2011 97
Audio <14 -
Sound Event Detection F; Score 2021 | 38% | 48%
]/ Voice Similarity | 2019 | 35 3.8
o Dialogue Generation AVGF-1 2020 19 20
° Speech Speaker Verification EER 2021 | 104 | 109
o Speech Enhancement PESQ-NB | 2020 | 25 34
Recognition Speech Recognition WER 2022 14 -
Speech Synthesis mOs 2018 | 4.25 45
Language Modeling Perplexity | 2021 10 30
Ao/ 2Fd o] Machine Translation BLEU Score| 2022 | 31.26 | 46.4
HE =] €] Question Answering F; Score 2022 | 93.21 | 95.72
Text Generation NLL 2019 - 328
Classification AUC 2020 | 80% | 87%
Time Series Forecasting MAE 2021 0.3 | 0.128
Time Series Accuracy 2021 | 95% | 97%
Common Sense Reasoning Accuracy 2019 | 75% | 80%
. Decision Making - - -
Reasoning - -
Visual Commonsense Reasoning| Q—AR Score| 2022 - 72%
Visual Reasoning AUSSES 2020 | 80% | 85%

=4, Al F71AA A d97tE dAd=z F8)oF g

(1A Al 2 57t NWEAEH 7 dAloA Al 2d Ad5H7F A

N

71@ol M Aedses e Rl tia 2 &AM AdETE AAlst

157) Standford University Human-Centered Al, Artificial Interlligence Index Report 2022
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Table 39. The role of the T&E command during the T&E of Al-based weapon systems
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Table 40. Operational T&E stepwise procedure
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Table 41. The key confirmations and entry conditions of OT&E TRR
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Al : Artificial Intelligence, ¢1¥& %%

ADD : Agency for Defense Development, =4}8Fo 4
AEC : Army Evaluation Center, V| <% 7} 4§

AHP : Analytic Hierarchy Process, Al&% 4] 7|9

AR : Augmented Reality, =73d 2
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ATEC : Army Test and Evaluation Command, 7| A& H 7}AL & 5
ATL : Artifical Intelligence Technology Level, 7] &35

CEP : Circular Error Probability, 4 &%

CDR : Critical Design Review, A A AHAE

CDS-MT : Combat Development Support—Management Team,
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CR : Consistency Ratio, ¥ ¥4 v &
CSDP : Common Security and Defence Policy, & %<¢Fx w94
CSR : Case Study Research, AM& <A
CT : Combined Test, &34 &
CTT : Combined Test Team, &A1&
DAS : Defense Acquisition System,
DIB : Defence Innovation Board, "]
DIU : Defence Innovation Unit, 7] =38 At
DT&E : Developmental Test and Evaluation, 7} %A &l 7}

DARPA : Defense Advanced Research Projects Agency, 7] 1L5H-¢] 1A 2
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ETRI : Electronics and Telecommunications Research Institute, 3F=r#2FgAlA<]
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FT : Field Test, oFd&-8A]
FSD : Full Self Driving, £+4=}-&53)

ICT : Integrated Concept Team, & 7/1d €

ICT : Information and Communication Technology, X &4l 7]%&

IIPT : Institute for Information & communication Technology Planning &
evaluation, 3 H5A17] & H 7}

IOC : Initial Operational Capability, A = 3} 7}

IoT : Internet of Things, AHE<1E

IPS : Integrated Product Support, =& A #

IPT : Integrated Project Team, At &€

ITEA : International Test & Evaluation Association, V= = A A|g37} & 3
ITEP : International Test & Evaluation Program, =4 A& 37} X219
JADC2 : Joint All-Domain Command and Control, &% 299 A3]% A
JAIC : Joint Artificial Intelligence Center, 7] & <13 A]54lH

JCIDS : Joint Capabilities Integration and Development System, 4L 2] ] A
JSOP : Joint Strategic Objective Plan, $H& 7AF4 2F5 3% 7] & A

KIDA : Korea Institute for Denfense Analysis, &= =3¢

KISA : Korea Internet & Security Agency, 3=+ ez 35

KRIT : Korea Research Institute for defense Technology planning and
advancement, 7| =X TA 1A

LCC : Life Cycle Cost, &3 F7] v]-&

MECM : Mutually Exclusive-Collectively Exhaustive, A= vj A, A L2
M&S : Modeling and Simulation, X3 3}9} & 2]

MR : Mixed Reality, &334

MRA : Manufacturing Readiness Assessment, A 34 <%
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OMS/MP : Operational Mode Summary/Mission Profile, -8 e} 2 2F/JF 73
ORD : Operational Requirements Document, -8 2 4]

OTC : Operation Test Command, "] -8 A AF=H

OT&E : Operational Test & Evaluation, &8 A% %7}

PDR : Preliminary Design Review, 7|24 A A E

PEGASUS : Pioneer & Explore the Ground And Space for United Space
Operations, S %58 @A oz ng S& A

PPBEES : Planning-Programming-Budgeting-Execution-Evaluation, System
7197 8- ol 2b 4 A 2 - 24 7}

P-TEMP : Pre Test & Evaluation Mater Plan, <llH]A 3 7}7] XA & A
R&D : Research and Development, $1--71%

RFP : Request For Proposal, #|<F2 7 A

ROC : Required Operational Capability, Z4 284 %5

SCT : Standard Conformance Test, 54 &4 A ¢

SE : Systems Engineering, A7 3+

SFR : System Functional Review, #|A7] 5 HE

SI : System Integration, A A% %t

SIPRI : Stockholm International Peace Reserch Institute, ~5&& =A% 3}AF4
SRD : System Requirement Document, A &4

SRR : System Requirements Review, A AL T+ZAHE

SSRS : System Subsystem Requirements Specification, | Al & 1A} & Al A
SSS : System Subsystem Specification, | Al 724 4

STAT : Scientific Test and Analysis Technique, #}3H2] A& @ 279
T&E : Test and Evaluation, A] &3 7}

TEMP : Test & Evaluation Mater Plan, A &% 7}7] 2 A & A
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TIGER : Transformative Innovation of Ground forces Enhanced by the 4™
industrial Revolution technology, 4%} AF38 ™ 7|&2 73t Ao =
A Aer)esael AAGAE 4A

TRA : Technology Readiness Assessment, 7|4 <% 37}
TRL : Technology Readiness Level, 7| A 4%

TRR : Test Readiness Review, Al dH] HE

URD : User Requirement Document, A}-8%}.Q -4

VR : Virtual Reality, 7}3 2
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