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Abstract

Improved Technology Readiness Assessment
Framework for Complex Weapon System

from System Integration Perspective

In the era of the 4th industrial revolution, weapon systems tend to
become intelligent, unmanned, and system of systems (SoS). Korea's
weapons system acquisition policy prioritizes domestic R&D and purchase of
commercial products.

The technology readiness assessment (TRA) of the military of the
Republic of Korea quantitatively assesses the current level of domestic
technology and is a key tool in determining potential in domestic R&D and
performing risk management.

The domestic TRA system, introduced in the early 2000s, was applied to
weapons system R&D projects and continuously improved to suit the
domestic environment. As the current TRA utilizes hardware (HW)-oriented
technology readiness levels (TRLs), it is suitable for independently
assessing individual technologies; however, it has Ilimitations in terms of
evaluation from a system integration perspective. Additionally, checklist
-based assessments are highly likely to involve subjective evaluations,
which may offer limited quantitative insights.

In order to overcome these limitations, research on integrated readiness



level (IRL) and system readiness level (SRL) was conducted, but it was not
institutionalized.

This study proposes an enhanced TRA framework in which TRA
procedures and criteria are redefined from the system integration perspective
of systems engineering. We focused on developing a framework that can
overcome the limitations of the current TRL and TRA frameworks and
enable easier and more intuitive assessments.

The proposed CTE selection method minimizes external evaluator
interventions by considering the quantitative objectives of the key required
operational capabilities, development difficulties, and applications of
commercial off-the—shelf technologies. The improved CTE selection method
has the advantage of conforming to the commercial product priority policy.

The proposed framework distinguishes between a technology element and
critical technology element (CTE) in terms of HW, software (SW), and
interface (IF) and also redefines TRLs. Under this framework, TRA is
performed according to TRLs that are redefined in terms of HW, SW, and
IF.

The improved TRA method provides an easy approach for experts
familiar with systems engineering-based R&D and provides a more
systematic methodology. The lowest evaluation value is used as the system
maturity level for risk management considerations.

This TRA framework was supplemented through expert in-depth
interviews, and its effectiveness was confirmed through three case studies.

These study provide a new perspective to improve the current TRA

_iV_



methodology in terms of system integration. It is hoped that the proposed
framework will be developed into an easier and more intuitive TRA
methodology through continuous revision and supplementation, and be

settled in the system.
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1.3. SE 7|8t A|2~¥ =3}

r

qe FIIAA A

T F71AA AFNEe AAFE(System Engineering) S 7|HFO 2
FEa ok AAETES AAL HAANFEH FE, & 9 H7ld
ol27|7kA] el W Eolx Axst ¥ VlEs Alwsts FLRolth

Ag =22 Yl AF LTAIE 3 2§ b AAR
B oATE AATEY Asg 5% #d3 25 TRA 2992
(1) BAAA AFAE @A

FI21AA A BAd A 2 AATE #H o w)
I 49} o] F 4GA R 3 E

Mg :> By :> HA N :>

(2% 4] F71AA A48 GA

02
rz

AYAT G AL ARG 20 AAE 9s FoA A
B ATALE AbsgaeAs] R kW, FPRIELE,

AR, ZeH - AAA B3, vg id 23 Sl g
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(2) FAAA dFAT FEF7]
2000 IHIAEA A A g A AESHSE) 7Nk vlsde

ARAPAL] AL GAE QAL FUFAE 1Y 59 2o

il

—

02
r

L T > SR, > HAE >

HRHL | 287y A8t A HAZ1S (| 212 || a4 (| "sy || wA (| vgms || 2= || mas || e
$EF7 | =3 aFAENY (| 2P 24 4 || aA || rE || sw || AEe || e || o= || o

(29 5] F71AA A4 dAE A0S F85F7]

h 8719 =&
1AA &80 =& F71A419 A4 274 845 S
el oaEE ZAASHANAY 7EH= FUIAAZ Besjor de=

Aolatr] 9lal saABTh aTEE woAA ARA Amy

4
o N

A

ofr
JH 1%
o

7159 Ao Hroe A Y FUIAAY & WHI dx T
TS . AFEA BHEAA FAAAE AYsta FUIAA =8
% A3dE 809X (OCD, Operational Concept Description) 5+

=
8 24 (ORD, Operational Requirements Document) 5ol ®+ed ghcH11].
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() AR &7 A

FAA +EE EE AdE dEeR agdHs FUIAAY

ZIAA e AR Ve a7 e Add. 8274 (ORD)

=
k=1
dejd AR aAE el 7E 7oA (Feasibility) e HESHAL

A LA HES] (SRR, System Requirements Review)E E3)
AREAE QAR Y Y] QAR E Aoyl HW, SW

TH FEAA E RGHAEA Fw

ZIAA LTS S5 AAVIes Bty FAAGAEE)

=)
5
Srow ATAYS BEEL e ARses 5 EoAA FEe

N

A A 715 HE(SFR, System Functional Review)E &-83to] AF&A}

QAT AA STFAMEe] EunAAle] vsom wWEaA A
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FAl A A A E3] 9 (CDR, Critical Design Review)Z £33 AlA| A 2t}
Td =07F = EA #elgth. HW, SW FA& 5 digh AlF

71 (Baseline)s A1 8tal FAEA A3E HAEST
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AA (System)= A5 Fga= A2 2 FAHeLEY Agon =X

N
Fel

_

2 9ya

el 2AHow AR Azdolt. HI FUIAAE

HA 7w WA gEY 7|E AAe FTEEe ExE GG E
B33 A (SoS, System Of Systems)® WE3FaL At}

Bt A= 238 63 o]  System—Subsystem—Component—
HW/SW F+A4 842 Ai3k(breakdown) 2 4 Atk E3A A9 T3
Top Down HTHo=z & w System?t <QE o] ~(F, Interface), Sub
-system?}t IF, Component?t IF, HW/SW +4 8 47F IF2 A3} Ht),
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o N T

Subsystem

Subsystem

mmmmmm

Component | Component Component | Component

N AN ),

[29 6] H&AA(SS)e 7=

AAEE 719k FIIAA AFAEA] S| I AU H FES
1% 73 T

V-Model®] 9€9#H& Top Down #HolA QAo B4 AA H
TAH = HAgolth. AHTEAHFTROC)E HHoz T QFAES
s8R AgHr. 87 BAEAA F e QFANERS
AAGA & HW/SW  F#AEEe] A dgdd. /s
TFAGA QA o] v H AAYE HWeF SWE /gt

Alzdl B3 Aol A B AA aFAEe] web AA u-9E
AgHo]~7F AdE I AA RidHET. [Fe AAd=E FddAd
MEE )k A" F3 g4 HW/SW A& 5] =i [F= HW-HW
IF, HW-SW IF, SW-SW IF e= F&=2 5
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Components

Decomposition Integration

V-Model

Acceptance/Operational Tests

User Requirements Analysis {opexationsl system)
x

I
System Requirements System Tests
Specification (integrated system)
I |
System Integration Tests
(subsystems)
T

Architecture Design

Component Integration Tests

Desi
Component Design (components)
T T
. . Unit Tests
Unit Design (HW, SW)
Decomposition & \ — Integration
Implementation Hahieatim & & Test
B Implementation (HW, SW)
(2" 7] AASE g 2 2 &5

I
o
i
o

V-Model®] 2 &#H-2 Bottom Up #HA HW/SW A&
A< st/ Subsystem, System7bA] 90w AW
A5 7t e(AATEAE, NE-EAFE7hHS YERAiTh
GAANE S FaEl gelstar % #He IFe dAdE 9, HF
(Verification) % #<l(Validation)& &3 Q7AIY F5 o5&
gelghet

=
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AAEEA A AAESHT TS 7l=F QA2 YEd F 9
AEisol 2 & & 49 wol BRY F Atk
[ 4] 71+ dEFol~ 9
OJE]H o] A~
s Faus 2§ 71%(AA)
[€]
o =Y A QEF)AE AR © o AelE O]E@’ RS-4z2,
B USB, HDMI &
HW - HW Hlold WS % A e e
Qe H o] ~ o1 €] 7] 0] 2 Eihif to Ot(g’ﬁNFC ©
CANNE BAE ° S I U2
X ’\]i,% ’ ¢ Bus : PCI, SPI, VME,
T CAN =
e API : HW-SW 7t
. HWS SW 1+ Asage | SlEsolA
HW - SW 93k °o1E o]~ * Driver : OS-HW Z}
QL E] o] 2 - HW 949, 3, Ao 53 Q1 E] 5 o] 2~
SW dlo]e] Ag], Alo] 8% 5 | « Firmware : HW¢l
WgEH SW &
« API : SW ZF IF A9,
FE A 9 oHolE F
. SW 7t 4Edee 98 gy o S TE
SW - SW ?—]i“‘j OS]\;V): : e Web Service : $1E] A+
- e — EE &+ 'S5 29
QTE] | o] = Ao b dele SW 3t %fﬁ; R
Aol WmH A * Message 15712
= WAL A Lk
e RPC : NW7 € #3FH
TZAA IE
oA A mbebE A" S A S e diAtel HW/SW
TAEE] Ha IF= HW, SW A& 53 39 srho] #r), wpehA

H =
el A g Eofok st TRA HE3F

714 84 (TE, Technology Element)®} CTE+= HW,
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2. AT 1B
2.1. 39 APAT

(1) 7IedsE=F(TRL) AR

1 FFFa(NASA) A s TRL A %= CTEE] HxA A
A8 F dedl o= FEHA AsEHo A=sAE Hrkstr] $%
TAow &89 Ak A4 de AHEH A = NASAS TRL AxE=
19749 TRL A& Stan Sadindl 3] 744 FFo=2 Hx
70k A TH 14].

1990 99/ o2 FYE A 19959 Mankinst & 997 59
TRLE AA st oH15].

o] NASA® TRL Alz="l2 7 =wW%(DoD, the Department of
Defense), oY A5 (DoE, the U.S. Department of Energy), = E5(DHS,
the Department of Homeland Security)E ¥®]%3te] 9 $9-F=(ESA,
European Space Agency) 5 o2 o] & -8% v 16].

n oA &8k 99 A TRL A#+= 19 83 Zth

TRL DEFINITION
9 Actual system proven through successful mission operations.
8 Actual system completed and qualified through test and demonstration.
7 System prototype demonstration in an operational environment.
6 System/subsystem model or prototype demonstration in a relevant
environment.
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TRL DEFINITION

5 Component and/or breadboard validation in a relevant environment.

4 Component and/or breadboard validation in a laboratory environment.

3 Analytical and experimental critical function and/or characteristic proof of
concept.

2 Technology concept and/or application formulated.

1 Basic principles observed and reported.

[29 8] W] =49 TRL A%
* Z2] : 1] DoD TRA Guidance(2011)

o|\
N
S
_0|L
=)
>,
©
e
)

(e}
.
e
—
=e}
=
N,
<
T,
o
fr
H
ok
o
Jn
>
>
ins
o,
o
™

Conford ¢](2004)+= TRL A %E& &8 7lsAdsE F7PEA 9 5714

A AFE AAG A, TRL @AM Bejs Hrbxate] et

o]F w FIHFEel NASAE TRL A #xet Z2AE 93, H]&39
HAE Aosted B A5 T8 MEEY] AsE el A
gtulste] AlaEl B A VS EE Hrtete AR B A

714 7+ 5o ti3 9= Mankins(2002)e] 9@ S A= HA

Mankinst= %3784 WHATAM, Integrated Technology Analysis
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Methodology)ell Al =371 7]+ (TI : Integrated Technology Index)<
AeratAtt. ITIE TRAZS 33t o AdodA dAEH+= oS

age ks Adgstrl fE Tis bAoA sAesE
&

it

a8y 1Tl Ala" 38 3ds S8 FdsA4= X 9=
TR A= AANE HQsk Jes AFTHoerR Ry 93|
%= gk E 2] 2~ (Technology Insertion Metrics) & Mlaa o=

>~
=
sEPiEd 2 F
%

ol

=3 A 4 =+ (Integration ~ Maturity  Level) &
Brian Sauser 2](2009)&= 7/W¥H7]&o] W3t A&E5EE A3+ TRLY
SHAE "oy 7]&7F QEHolA S

Readiness Level)S 723} St}

S =743+ IRL(Integration

IRLS CTEZF dE#Hel~ HA&xE 4T ¥y oiygt g 7|&
S B N IS AFITHI9)L olF IRLS Gove 2](2007)l
s 7HAA HF 9dA MEHER o 9uA IRL Axe
¥ 99k o201

e}

‘ IRL ‘ ‘ DEFINITION

9 Integration is mission proven through successful mission operations.

8 Actual integration completed and mission qualified through test and
demonstration, in the system environment.
The integration of technologies has been verified and validated with

7 o o - .
sufficient detail to be actionable.

6 The integrating technologies can accept, translate, and structure information
for its intended application.

5 There is sufficient control between technologies necessary to establish,
manage, and terminate the integration.
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IRL DEFINITION

4 There is sufficient detail in the quality and assurance of the
integration between technologies.

There is compatibility (i.e. common language) between technologies to
3 - . s
orderly and efficiently integrate and interact.

> There is some level of specificity to characterize the interaction (i.e. ability
to influence) between technologies through their interface

1 An interface between technologies has been identified with sufficient detail
to allow characterization of the relationship.

[29 9] IRL(Integration Readiness Level) A%
* Z2] 1 Gove 2](2007)

Sauser, Brian ¢](2006)= Al=®El  FFo JEAdEE A HES

SRL(System Readiness Level)< Attt A|2~®ld<%E SRL-> TRLY}
IRLe] g2 /g 7]&zt Aol didh 4% %S veErdth Brian
Sauser= TRL¥} IRL A% 15 29 107

2ol AAIsFATHIOL

il
Il
)
9‘15
£
1
AV
L
P
=
=
N

SRL NAME DEFINITION
; Execute a support program that meets operational support performance
Operations & e 3 ¢
5 requirements and sustains the system in the most cost
Support . . H
- effective manor over its total life cycle.
4 Produclion & Achieve operational capability that satisfies mission needs.
Development
Develop a system or increment of capability; reduce integration and
System Development & manuf.actu.rlng risk; ensure operatlonall suppo.rtablllty;. reduce |OgIStI.CS. .
3 : footprint; implement human systems integration; design for producibility;
Demonstration s v it A :
ensure affordability and protection of critical program information; and
demonstrate system integration, interoperability, safety, and utility.
2 Technology Reduce technology risks and determine appropriate set of technologies to
Development integrate into a full system.
1 Concept Refine initial concept. Develop system/technology development strategy
Refinement ’

[z 10] SRL(System Readiness Level) A &
* &2 : Sauser, Brian <](2006)
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aelal A A" 9 SRLS TRLY IRLY 4= ofgl 23}

Fda=
SRL = F(IRL, TRL) = [IRL] x | TRL]

Weiping Tan ¢](2011)+= SRL #H7}= 918 v2] 7|53 c5o Hd
SRL 7} WHS Aotdtl, WA A AE System, Function, Capability
co 87 FEI Top-Down o0& J%331 Capability 5
SRLE 3t} Capability ¢ SRL 7Fdl 7} 2 7S Function
T2 SRLE MA@t AA Al2¥l 59 SRLS Function 52
SRL #E9 Aoz Ao 24].

M 7147 QdEHolAE tE IRL HAIWE AAESE #AY
FAA(FEE) 2 AAgHol x5 AA, Fd3] 7= AATT A=H
3 MEY FAEES 7EA A 9l

>
[
T,

a9 SRL2 TRLY} IRLE &8st AA AA F
shte]l X TR AFEEE Aox A" 7 ASRE
2 waes A ofush deou A4 e SuelA:
o ol A% F A e 4%

2o IRL 7Y ZF Ao~ V&S AW UyE AAF s A

Agshs Aol A g HdA Jids Z28&s= Aol & ¢

ox
= 4
k1
il

ox
)
o

r (
ES

A A A o
uebs] TRA Zeldela HAdel e #olx 7]
AdskE WY ES AT

Mankins(2002)x= TRL #A&<& #1381 54 7l&S AsA7ed ==
oy S YEE R&Ds(Research and Development Degree of
Difficulty) 7ld<S Hzx AASEATE AAMNE  do] =(Difficulty)+

_—

. gEsHA dEHels Vee AT
>~
=
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Alzdl AqBEAAE B HIFE e F83 V&
HAs = == 7led dol=E TITH25]

Bilbro(2008)+= R&D39} H| =3t
of Difficulty)& 1¥113 zFo] AltatATH26].

TRL <<

Mdel 9¢kA ¢] AD2(Advanced Degree

a2 | DEFINITION Risk | Success Chance

Requires new development outside of any existing experience base. Al Cortai
No viable approaches exist that can be pursued with any degree of 100% mc;s?l =

9 confidence. Basic research in key areas needed before feasibility i v H:m:rRe d
approaches can be defined (Very High Reward)
Requires new development where similarity to existing experience High Likelihood of

8 base can be defined only in the broadest sense. Multiple 80% Failure
development routes must be pursued (High Reward)
Requires new development, but similarity to existing experience High Likelihood of

7 base is sufficient to warrant comparison in only a subset of critical 70% Failure
areas. Multiple development routes must be pursued (High Reward)
Requires new development, but similarity to existing experience is
sufficient to warrant comparison on only a subset of critical areas. o
Dual development approaches should be pursued in order to High L'k?|'h°°d of

6 achieve a moderate degree of confidence for success.(Desired 50% _ Failure
performance can be achieved in subsequent block upgrades with (High Reward)
high confidence).
Requires new development, but similarity to existing experience is

5 sufficient to warrant comparison in all critical areas. !)ual . . Probably Will
development approaches should be pursued to provide a high 40% Succeed
degree of confidence for success.
Requires new development, but similarity to existing experience is

4 sufficient to warrant comparison across the board. A single 100 Almost Certain
development approach can be taken with a high degree of ° Success
confidence for success.

3 Requires new development well within the experience base. 20% Almost Certain
A single development approach is adequate. ° Success

2 Exists, but requires major modifications. A single development 10% Almost Certain
approach is adequate. ? Success

1 Exists with no or only minor modifications being required. 0% Guaranteed
A single development approach is adequate. ? Success

[2¥ 11] AD2(Advanced Degree of Difficulty) #| &
* Z 2 Bilbro(2008)
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Mahafza, Sherry(2006)= 714 Ao digt Hgx2as FAsIe

157HA] 7N A& A Al sk e 28],
Tomaschek, Katharina <](2016)2 A AA ©dsk 249 TRL

ARASH AL B Az BPE, J1E0 BY BY, Aesolx
HEE W As" FFE ASET SARAY B 444 AATAR
28 8¢ TH[20]

Tompkins, Zuhal, Michael Grenn 2](2018)= &%#3F A]2~¥le] SRL&
Brretr] Hsl AA Fx2 WEZ2=(DSM, Design Structure Matrix)E
Abgshe AlEE H A S ARbekdtr. T3 dA SRL AL WS
DSM L= &3] g ZH A AE Al A sk THI0].

Jesus, Gabriel T £](2020)2 A7A FZ(design structure)®} =<l
mj3g W Eg ~(domain mapping matrices)E Ea o}7|€lx H
(architectural view)E& AF&3te] IRLS A &3t WHES 7@
s

3k o] WS X183 AA|HA  Alx" B 9 #g A

T LY
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AFYA o] Aol &8-3F= WekS Alerstar @l AAl Al 2El(legacy system)
o] IRL #H7IE s <AE FH3IoH31.
(2) CTE A& o4

] -5 TRA Deskbook(2009)0 4= 17 129} 7Eo] s4l7]

CTE DEFINITION

A technology element is ““critical”" if the system being acquired depends on this
technology element to meet operational requirements (within acceptable cost
and schedule limits) and if the technology element or its application is either
new or novel or in an area that poses major technological risk during detailed
design or demonstration

[2% 12] = =¥-5-9] CTE A9
x 22 : 1 DoD TRA Deskbook(2009)
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No Question

Does the technology have a significant impact on an operational
requirement, cost, or schedule?

2 Does this technology pose a major development or demonstration risk?

3 Is the technology new or novel?

4 Has the technology been modified from prior successful use?

5 Has the technology been repackaged such that a new relevant environment

is applicable?

Is the technology expected to operate in an environment and/or achieve a
performance beyond its original design intention or demonstrated capability?

[z 13] 7] W89 CTE AA =4
* 22 : 1] DoD TRA Deskbook(2009)
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34. 71€ ZH YIS Zol A

(1) Alad T3 #39 Zleas AE TH AA
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MAE TRA ZHIdYa= 7I8A(TE)E HWTE, SWTE
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IV. A% 24

1. Case Study
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1.2. CTE A&

(1) TBS(Technical Work Breakdown Structure) 24

TSS AlAe] TBS+ 1# 303 Zth

TSS
[
[ [ |
Sensor Sys. Data Processing Sys. Analysis Sys.
l—|—| l [ I ]
EO Sensor IR Sensor Data Pro;essmg EO Target . Integrated.
Equip. Detection Equip. Analysis Equip.
— 1 [ I 1 [ : 1 [ — I 1
kosn | | Eos | | wRsa | [ ks | [ ey || FO 11 RN EQ 9 | |analysis|| Gisn || Eons || 1ra9
HW Sw HW SwW HW SW SW HW SW HW SwW Sw SW

1) EOS, Electro Optical Sensor(Zet7| AlA) 6) EOTD : EO Target Detection(EO EX| EtX|)

2) IRS : Infrared sensor(X 2| MlA{) 7) GIS : Geographical Information System(X| 2|8 2 A| A &)
3) DP : Data Processing(H|0|E{ X2]) 8) EOA : EO Analysis(EO £4)

4) EODP : EO Data Processing(EO H|O|E{ X{2|) 9) IRA : IR Analysis(IR £4)

5) IRDP : IR Data Processing(IR El|O|E{ X2])
[ ] #=2rocwzsm) 44 ¢

o

[2%] 30] TSS9 TBS

TSS AAE FAA, +4%, HW/SW FAZE £oz Fx3siin.

3709l FA A (Sensor System, Data Processing System,

AA= =
Analysis System)® 7+%3} & = otk

Sensor System-= EO, IR AAZ 4 %31 Data Processing System->

Data Processing Equipment® A ¥t} Analysis System< EO Target
Detection Equipment®} Integrated Analysis Equipment® A ®t}. Z;

TAHES 79 303 Lol HW, SW FAFE oz Aist Ak

ol /\]—%

TAE FoolA EW EO, IR Sensori= EO, IR Target 97

It} Data Processing Equipmenti: SensorZ4%-E 3% EO/IR
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Agsttl. EO Target Detection Equipmento] = Al 7]%5°] ®Al o] EO

o

37 & Targets Ao 2 ©A5ta &A1 H 4SS Integrated Analysis
Equipment® A3t} Integrated Analysis Equipmenti= A =Uo]HE=
7ZIWre ® EO, IR 445 €4 248 F = 7leS Adgh

HW, SW FA3E $Fo A ®¥ EO/IR Sensor: Z+zhe] HW
AW Y =(Embedded) SW= T4 ¥t Data Processing Equipmenti
HWsE EO/IR G olHE Aedd = 9= 47 swz €
Target Detection Equipment= HW$eF Al SW=Z A ¥t} Integrated
Analysis Equipment:= HW¢} GIS SWE *3slo] EO, IR 94 #4445
AYdstE SW2 FAH T

(2) 7le84a Y

HW, SW +A&% =+
SWTEE i 21¥ #Zo] &

F-{N

o2 AE3stE TBSE &gt HWTES
}3 o},

e
ol

[ 21] TSS HWTE 2 SWTE # 9] A

TBS HWTE/SWTE
Level2 Level3 TE ID TE A<
HWTEl | 18|4%= EO "dgg A2 V&
EO Sensor | HWTE2 .TL*‘GH/}}E EO 3#stA A2k 7<=
Sensor SWTE1 FEAE FAA 7=
Sys. HWTE3 _ﬂ%H*olE IR YEH A% 7%
IR Sensor HWTE4 | 1184 = IR #stA Az 7%
SWTE2 | IR Oé %‘4 Ao 7=
Data | Data HWTE5 | 14 CPU 7|% HW A% 7%
Processing | Processing SWTE3 | EO UﬂFJr doly = gdHe 7|&
Sys. Equip. SWTE4 | IR "E} dolg 2 J4dAe 7|«
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TBS HWTE/SWTE

Level2 Level3 TE ID TE A<
EO Target HWTE6 | 4% GPU 7]¥ HW A% 7]<%
Detection —
| Equip. SWTES | Al 7I%F A5 %4 &+ 7<=
A§W$S HWTE7 | 4% CPU 7]ut 9a4¢ 7%
ve. o dtegrated oW TRe | 91 w9 o A%
E“jinIS SWTE7 | EO 9 *c} 24 A7 7%
auip- SWTES | IR 94 24, 63 7=

TBS 24 A3E 7|FSo=2 HW, SW FA& 5 dast 7|84 &
==ttt HWTEZF % 771, SWTEZF & 87 A=At +4F
G492 HH 7]$a4FE EO Sensor 370, IR Sensor 37, Data
Processing Equipment 370, EO Target Detection Equipment 271,

Integrated Analysis Equipment 47]7} =% % 1t}

= [e) [e) S = 3L
TSS AAS +&8MEdS Z8&sto] a2 313 ol Z FAHF
] = =] [e) = = = O S =) =
JEiHol s AEsin. &87ldel WE dHoly s&5& #ste]l F
1971 e] ¢IEjFo]2E =E3t3t
TBS EO Sensor IR Sensor Data Processing Equip. EO Target Detection Equip. Integrated Analysis Equip.
Level3 Leveld | EOSHW | EOS SW | IRS HW | IRS SW | DP HW | EODP SW | IRDP SW | EOTD HW | EOTD SW | Anaysis HW | GIS SW | EOA SW | IRA SW
EOS HW IFTET IFTE2
EO Sensor
EOS sW IFTE1 IFTE3
IRS HW IFTE4 IFTES
IR Sensor
IRS SW IFTE4 IFTE6
Data DP HW IFTE2 1FTES IFTE? IFTES IFTE9 IFTEN
Processing EODP SW IFTE3 IFTE7 IFTE10 IFTE12
Equip. IRDP SW IFTE6 | IFTES IFTE13
EO Target EQTD HW IFTE9 IFTET4 IFTE1S
Detection
Equip. EOTD SW IFTE10. IFTET4 IFTE16
Analysis HW IFTEY IFTETS IFTET7 | IFTE18 IFTE19
Integrated [ cic g N
Analysis
i EOA SW FTET6 FTET8
IRA SW IFTET3 IFTE19

[2%] 31] TSS QEF o]~ mEL~
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EODP SW IFTE7 DP EO API 71&
DP HW IRDP SW IFTES DP IR API 7|<
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EODP SW EOTD SW IFTE1I0 | EODP-EOTD API 7|<
DP HW Analysis HW IFTE11 717V F% A 71 (EO/IR)
EODP SW EOA SW IFTE12 | Rest API (EODP-EDA)
IRDP SW IRA SW IFTE13 | Rest API (IRDP-IRA)
EOTD SW IFTE14 Web 7]9F Middleware 7)<
EOTD HW -
Analysis HW IFTE15 717vs #E4 71€(EO)
EOTD SW EOA SW IFTE16 | Rest API (EOTD-EDA)
GIS SW IFTE17 | GIS API
Analysis HW | EOA SW IFTE1® | IAE EDA API
IRA SW IFTE19 | IAE IRA API
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TSS

AAS T

AE T

FolA H™H EO Sensor,

Equipment 2 Integrated Analysis Equipment”} &% 3Ft}.

Data Processing

EO SensordlA+= EO A& A3t= Sensord A2y THE
HWTE 271, SWTE  2719] 28 Qtl. Data  Processing
Equipmento| 4= EO 9745 713} Integrated Analysis Equipment©l
HAest= HWTE 17, SWTE 1z1¢o] 2¥E5Qlth Integrated Analysis
Equipmentol 4= EO 94 7Maste] @ddo] AT = AEs
AN etE 7157 BHyE HWTE 17, SWTE 27d0] 25t}

TSS AAe F2 ROC A@Hixel #HAE HWTES SWTE+E 3%
2331} 7ol A3t

[¥ 23] 2 ROC A#HExe #HE TSS HWTES SWTE
TBS HWTE/SWTE 2 ROC
Level2 Leveld | TE ID TE A2l g o
HWTE1L | 2ai4= EO dey Az 7<= [
EO Sensor | HWTE2 | &4 %= EO 33stA A2 7% [
Sensor SWTEL | EO /A #lol 71+« [
Sys. HWTE3 | a4 % IR tldE A% 7% x
IR Sensor | HWTE4 | 3l %= IR FstA A2+ 7|4 x
SWTEZ | IR 942 A 7<= x
Data | Data HWTES | 4% CPU 713 HW A% 7% °
Processing | Processing | SWTE3 | EO WE} dolg 2 AA4A7 7<= ]
Sys. Equip. SWTE4 | IR "le} dlole 2 gz 7)< x
EO Target | HWTE6 | 145 GPU 71¥ HW A% 7|& x
Detection
Equip. SWTE5S | AL 7%k zbs 324 ©A 7)< x
Ansalysis HWTE7 | 4% CPU 7|4t ¥aAe 7% o
YS | Integrated | qwrgs | 9% s|ut 94 WP 7% °
Analysis
Equip. SWTE7 | EO 9% &4, 34 7« L4
SWTE8 | IR 974 #4, #y 7|« x




TSS AAle] 8 ROC A#HF=iker #dH

stk BO 94he

[FTES ¥ 24 %o

EO Sensorz4-E Data Processing Equipment=
AEstr] 98l

ges BE

74 Integrated Analysis Equipment©l

AEHl o]~ 7]zl sl FH

[3£ 24] & ROC A=t ¥ddd TSS IFTE

olE] #| o] 2~ 7k IFTE +2 ROC
(TBS leveld) TE ID TE A <] T o
EOS SW IFTE1 | EO dHlolg H = 7]|& [
EOS HW
DP HW IFTE2 717V FE2 71<(EO) ( }
EOS SW EODP SW IFTE3 EO MTF 7]% [ )
IRS SW IFTE4 | IR dHolg ¥ 7|& x
IRS HW
DP HW IFTES F35 71+R) X
IRS SW IRDP SW IFTE6 IR MTF 7|& X
EODP SW IFTE7 DP EO API 7| [ )
DP HW IRDP SW IFTES DP IR API 7| X
EOTD HW IFTE9 | 717F+ 354 714 (EQ/IR) x
EODP SW EOTD SW IFTE10 EODP-EOTD API 7]+ X
DP HW Analysis HW | IFTEll | 7|7} 354 71&(EO/IR) o
EODP SW EOA SW IFTE12 Rest API (EODP-EDA) ( }
IRDP SW IRA SW IFTE13 Rest API (IRDP-IRA) X
EOTD SW IFTE14 | Web 7]¥F Middleware 7)< x
EOTD HW
Analysis HW | IFTE15 | 7|7Fg #&4 71<(EO) X
EOTD SW EOA SW IFTE16 Rest API (EOTD-EDA) X
GIS SW IFTE17 GIS API [ )
Analysis HW | EOA SW IFTE18 IAE EDA API [ )
IRA SW IFTE19 TAE IRA API X
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Level2 Level3 TE ID TE A
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Sgr;ssor IR Sensor | HWTE4 | al4% IR @34 A4 7% 2
SWTEZ | IR 94H8 A 7<= 2
Data Data
Processing | Processing | SWTE4 | IR HlE} dlo]g % AAAg 7<% 2
Sys. Equip.
EO Target | HWTE6 1A% GPU 714k HW A& 7] 5
Detection
Analysis Equip. SWTES | Al 714k A5 BEHEXR] 7% 4
Sys. Integrated
Analysis SWTES | IR 944 &4, #1 7l& 2
Equip.
% 7% dolE £F
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IRS SW IRDP SW IFTE6 | IR MTF 7]& 2
IRDP SW IFTES | DP IR API 7|<% 2
DP HW
EOTD HW IFTE9 | 717}F 354 71%(EO/IR) 1
EODP SW EOTD SW IFTELI0 | EODP-EOTD API 7|% 2
IRDP SW IRA SW IFTE13 | Rest API (IRDP-IRA) 2
EOTD SW IFTE14 | Web 7%t Middleware 7]< 2
EOTD HW
Analysis HW | IFTE15 | 7|73 #5421 7]14(EO) 1
EOTD SW EOA SW IFTE16 | Rest API (EOTD-EDA) 2
Analysis HW | IRA SW IFTE19 | IAE IRA API 2
¥ Ve dol® £
- o]k 1 dA EAs= V&
- dHol= 20 AR EASE VEoly A F£Ho] a3 Ve
- dolx 4 AR VlEollA 7|E T]Eo] EAEY FAIE T} vto}
M2 o] HQs3t 7|«

87 -



(5) CTE ¥R (1x) AA 23
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2. Case Study 2%

2.1. ADARMS
(1) AA N8
ADARMS(Airfield Damage Assessment and Repair Management
System)& H| G ZF2o I3
HAAZ GEHA] ASH »

+&/MEe 19 19 2o

e
oz

A A& FHRETE A

EEE gtk AA 4l

o
ftlo

Do s 27 ) s} @7} ) mjsj2 2]
UAV 271E 3 > YNz > Hs 574
A 4 \ 4 l
UAV 22 3 5% 7} Tsh =7 SH

A 4
- me 7w el
11| o} = [=: L
UAV Y2 B8 Mos M

[ | =o rRocZEE) QAN B8 T2 M2~

[ 1] ADARMS AA 714
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Minimum Operate Stripe)E $gFQlslal MOSE #HF AAsch a8 i
o

NEHA BPANE FHs] BPHe|

(2) TBS(Technical Work Breakdown Structure) 24

ADARMSSY TBSE 19 29} 72t}

Level1 Level2 Level3 Leveld Key ROC Allocation
AP HW
AVE HW
FC3 swW
UAV Platform NV sSW
PS® HW
CM® HW
CM SW
EQ™ HW
EO sW
IR® HW
IR SW
DL HW
ADARMS Ground Control DL SW
Equipment GO HW
GC sW
P HW
GW'2 SW

Damage Information
Collection System

Payload Equipment

Image Processing
Equipment
Damage Assessment 2D_IR IP SW

System 3D_IP SW
DA'® HW
DA SW

MS' sw

2D_EQ IP sW

Damage Assessment
Equipment

DRM™"® HW
LRI hoowary DREM Equipment
Management System DRM SW




1) AP : Airframe & Propulsion system 9) DL : Data Link

2) AV L AVionics 10) GC : Ground Control

3) FC : Flight Control 113 1P Image Processing

4) NV NaVigation 12) GW | GateWay

5) PS : Platfarm Sensor 13) DA Damage Assessment

6) CM : CoMmunication 14) MS : Minimum operate stripe Selection
7) EO : Electro Optical 15) DRM | Damage Recovery Management

8) IR : Infra-Red

[29 2] ADARMS®] TBS

A AZS Damage Information Collection System(¥] 3] R 5= A|2~€])
Damage Assessment System(3]3]3d7}A]2¥l) 2 Damage Recovery
Management System(3] 3] &5 #2|A|~8))o 2 Fx3}5} %]t

G RFHA 2| UAVE +8317] 913 Platform, Payload %
Ground Control EquipmentZ ¥ttt I3 H7HA| =82 UAVZE
HAGs JAS &8sl 2D/3D wiH S 3= Image Processing
Equipment$} 33 §38& AEo=zm EFstan 13 7FERE A& F
MOSE F3#3}l+= Damage Assessment Equipment® 4 ¥t} Damage
Recovery Management System-< 3 3]&+ AFS FHelal FAS=

FAA ol

(3) CTE A%

o4

(b)) TE A4



1) HWTE®} SWTE Al

ADARMS®] TBSE 7|02 HWTESF SWTEE 19 3% o] AdE3l3itt

TBS HWTE/SWTE
Level2 Level3 TE ID TE Definition
HWTET Airfrarne & propulsion system design &
manufacturing technology (fuselage, wings, rotors, etc.)
HWTE2  |Avionics HW design & manufacturing technology
SWTE1  |Hight control SW technology
UAV platform SWTE2  |Navigation SW technology
Wi Platform sensclnr design & integration technology
(GPS, IMU, altitude sensor, etc.)
HWTE4  |Communication HW technology (Data Link, Bus, etc)
} SWTE3  |[Communication SW technology
Damage Ir-lformatlon HWTE5  |EO camera design & integration technology
s . SWTE4 [EO image processing SW technology
Payload Equip. = : =
HWTEE (IR camera design & integration technology
SWTES IR image processing SW technology
HWTET Cummumca.t:on rmodule design &
manufacturing technology
Ground SWTE6 (Data link SW technology
Control
i HWTEE  |Remote control HW technology for GCS
Squip: SWTE7 |Mission planning SW technology
SWTEE |UAV diagnostics and monitoring SW technology
HWTES |High-performance GPU-based HW production technology
SWTES |Gateway SW technology
Image SWIETO Z.D EO amage‘processmg SW technology
Processing (image mapping, etc.)
Equip. SR Z.D IR image Frocessing SW technology
{image mapping, etc.)
Damage Assessment SWTET2 3D IR image processing SW technology
Sys (DSM, point cloud, etc)
HWTE10 |High-performance CPU-based HW production technology
SWTE13 [Al-based damage detection SW technology
Damage —
P SWTE14 |Al-based damage recognition SW technology
« SWTET5 [Automatic damage calculation SW technology
Equip.
SWTETS Automatic MOS candidate recommendation
SW technology
HWTE11 |High-performance CPU-based HW production technology
Damage Damage SWTE1?  |Resource management SW technology
Recovery Recovery SWTE18 |Decision Support SW technology
Management Management SWTES Real time communicaton & coordination
Sy=: Eqiip. éw i‘mmtog}'ft ing SW technol
cwTEzg |Situation monitoring echnology

(GIS integration)

[2¥ 3] ADARMS HWTE ¥ SWTE #9]A




TE: TBS #H4o] afldsts= HWeF SW FASES Jfdkslr] 9 &l

Q3 V& AE 2¥EHEA Y. HWTES Damage Information Collection

e

System©] 87, Damage Assessment System©| 27, Damage Recovery
Management Systeme] 171 22 ¥t} SWTEE Damage Information
Collection System©] 87, Damage Assessment System©] 87, Damage

Recovery Management Systemo] 47} 2] = gl t}.



2) IFTE Al
ADARMS &

2ol ZF 39ME 2

S0l welk HW 7A@
+=&70de dHeole

SEETE

T J;
wn
=
=
ox
ot
4
B

TBS

UAV Platform

Payload

Ground Control

Image Processing Equip.

Damage Assessment

DRM Equip.

Level3

Leveld

AP HW

AV HW

FCsw

NV sw

Ps HW

CM HW

CM sw

EO HW

EQ SW | IR HW

IRSW | DL HW

DL SW | GCHW

GCsw

1P HW

GW SW | 2D_EO IP SW

2D_IR IP SW

3D_IP SW

DA HW

DA sSW

MS sw

DRM HW | DRM sW

UAV Platform

AP HW

IFTE1

AV HW

IFTET

IFTE2

IFTE3

FTE4

FCSW

IFTE2

IFTES

IFTE6

NV sW

IFTE3

IFTES

IFTE7

PS HW

FTE8

CM HW

IFTE4

IFTE8

IFTE9

IFTE10

IFTE11

IFTET2

CM sW

IFTE6

IFTE7

FTE9

IFTE13

IFTE14

IFTE15

Payload
Equip.

EO HW

IFTE10

IFTE14

EO SW

IFTE13

IFTE14

IR HW

IFTEN

IFTE16

IR SW

IFTE14

IFTE16

Ground Control

Equip.

DL HW

IFTE12

IFTE17 | IFTE18

IFTE19

DL sW

IFTETS

IFTET7

IFTE20

IFTE21

GC HW

IFTE18

IFTE22

GCsw

IFTE20 | IFTE22

IP HW

IFTE19

IFTE23

IFTE24

IFTE25

IFTE26

IFTE27

IFTE28

GW sw

IFTE21

IFTE23

IFTE29

IFTE30

IFTE31

IFTE32

IFTE33

IFTE34

Image P

Equip.

2D_EO IP SW

IFTE24

IFTE29

2D_IR IP SW

IFTE25

IFTE30

3D_IP SW

IFTE26

IFTE31

DA HW

IFTE27

IFTE35

IFTE36

IFTE37

Damage A
Equip.

DA sw

IFTE32

IFTE35

IFTE38

MS SW

IFTE33

IFTE36

IFTE38

DRM Equip.

DRM HW

IFTE28

IFTE37

IFTE39

DRM sw

IFTE34

IFTE39

A=

4] ADARMS <Qlg #o] 2~ mjE=] 2~



2EE

R

IFTE®] Wigt FJME 27 59 #Zo] A3ttt HW,

SW

BAEE 3 JAF o]z Aad Ve EEA Aostiin
Interface Section IFTE
(TBS leveld) TE ID TE Definition
AP HW AV HW IFTET Control system design & integration technology
FC sw IFTE2 FC data bus technology
AV HW NV swW IFTE3 NV data bus technology
CM HW IFTE4 AV-CM standard interface technology
NV swW IFTES FC-MV API technology
FC SW
CM SW IFTES FC-CM API technology
NV sSwW CM SW IFTE7 MV-CM API technology
PS HW CM HW IFTE8 PS-CM standard interface technology
CM SW IFTES Communication firmware technology
EO HW IFTE10 CM-EO standard interface technology
CM HW
IR HW IFTET1 CM-IR standard interface technology
DL HW IFTE12 Standard data link construction technology
EO sw IFTE13 CM-EQ API technology
CM sw IR SW IFTE14 CM-IR API technology
DL sW IFTE15 CM-DL API technology
IR HW IR sSW IFTE16 IR firmware technology
DL sw IFTE1T DL standard firmware technology
DL HW GC HW IFTE18 DL-GC standard interface technology
1P HW IFTE19 Standard data link construction technology
. GC swW IFTE20 DL-GC API technology
GW SW IFTE21 DL standard protocol technology
GC HW GC swW IFTE22 GC firmware technology
GW SW IFTE23 Web based middleware technology
2D_EO IP SW IFTE24 Web based middieware technology
T 2D_IR IP SW IFTE23 Web based middleware technology
3D_IP sW IFTE26 Web based middleware technology
DA HW IFTE27 Gigabit optical communication technology
DRM HW IFTE28 Gigabit optical communication technology
2D_EO IP SW IFTE29 Rest API technology
2D IR IP SW IFTE30 Rest APl technaology
RIS 3D_IP SW IFTE31 Rest APl technology
DA swW IFTE32 Rest APi technology
MS SW IFTE33 Rest APl technology
DRM sw IFTE34 Rest APl technology
DA sW IFTE33 Web based middleware technology
DA HW MS SW IFTE36 Web based middieware technology
DRM HW IFTE37 Gigabit optical communication technology
DA sSwW MS sSwW IFTE38 AP| & DBMS technology
DRM HW DRM swW IFTE32 Web based middleware technology

[2¥] 5] ADARMS IFTE A <A



(1) CTE FR(1A) AA

1) &8 ROC

T8 ROC
L

B
x%ao‘t \glr'v

_’

ru

al

—

1

AlH
Al

TE
G HWTEQ‘r SWTEE

a4

TBS

HWTE/SWTE

Key ROC related items

Level2 Level3 TEID TE Definition
Airframe & propulsion system design &
HWTE1 ; L x
manufacturing technology (fuselage, wings, rotors, etc.)
HWTE2 |Avionics HW design 8 manufacturing technology x
SWTE1  |Flight control SW technology x
UAV platform SWTE2 |Navigation SW technology x
, |Platform sensor design & integration technology
HWTES (GPS, IMU, altitude sensor, etc) =
HWTE4 |Communication HW technology (Data Link, Bus, etc) [ ]
SWTE3 |Communication SW technology [ ]
Damage Information HWTES  |EQ camera design & integration technology [ ]
Collection Sys. ) SWTE4 |EO image processing SW technology [ ]
Payload Equip.
HWTEE  |IR camera design & integration technology [ ]
SWTES  |IR image processing SW technalogy [ ]
LWTET Cnmmunica.tion module design & *
manufacturing technology
Ground SWTE6 |Data link SW technology [ ]
Control HWTE8 |Remote control HW technology for GCS x
Equip. SWTE7  |Mission planning SW technology x
SWTES |UAV diagnostics and monitoring SW technology X
HWTES  |High-performance GPU-based HW production technology [ ]
SWTE9  |Gateway SW technology [ ]
Image SWTETD 2D EO image.prucessing SW technology .
Processing (2D EQ mapping, etc)
Equip. SWTEN 2D IR image.processing SW technology °
(2D IR mapping, eic)
Damage Assessment SWIET2 3DIR ima.ge pracessing SW technology "
sys. (DSM, point cloud, etc)
HWTE10 |High-performance CPU-based HW production technalogy ®
Damage SWTET3  |Al-based damage detection SW technology [ ]
A " SWTE14  |Al-based damage recognition SW technology [ ]
Equip. SWTETS |Automatic damage calculation SW technology x
SWTET6 Automatic MOS candidate recommendation i
SW technology
HWTET1 |High-performance CPU-based HW production technology x
Damage Damage SWTE17 |Resource management SW technology %
Recovery Recovery SWTE18  |Decision Support SW technology x
Management Management SWTETD Real time communication & coordination N
Sys. Equip. SW technology
SWTE20 Situation monitoring SW technology «

(GIS integration)

A=

6] & ROC A=t vddd

ADARMS HWTE$} SWTE
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Interface Section

IFTE

Key ROC related items

(TBS leveld) TEID TE Definition

AP HW AV HW IFTE1  |Control system design & integration technology ®
FC sw IFTE2  |FC data bus technology x
AV HW NV sW IFTE3  |NV data bus technology x
CM HW IFTE4  |AV-CM Standard interface technology x
A NV sSW IFTES  |[FC-NV API technolagy x
CM sSW IFTEE  |FC-CM API technology ®
NV SwW CM swW IFTE7  |NV-CM API technology %
PS HW CM HW IFTE8  |PS-CM Standard interface techriology x
CM SW IFTE9  |Communication firmware technology [ ]
EO HW IFTE10  |CM-EQ Standard interface technology [ ]

CM HW
IR HW IFTET1  |CM-IR Standard interface technalogy [ ]
DL HW IFTE12  |CM-DL Standard interface technology [ ]
EO swW IFTET3  |CM-EQ API technology [ ]
CM sw IR SW IFTET4  |CM-IR API technology [ ]
DL sw IFTE15  |CM-DL API technology [ ]
IR HW IR SW IFTET6  |IR firmware technology [ ]
DL sw IFTET7  |DL standard firmware technology [ ]
DL HW GC HW IFTET8  |DL-GC Standard interface technology x
IP HW IFTET9  |Standard data link construction technology [ ]
R GC swW IFTE20  |DL-GC API technology x
GW sw IFTE21  |DL standard protocol technology [ ]
GC HW GC swW IFTE22 | GC firmware technology ®
GW sw IFTE23  |Web based middleware technology [ ]
2D EO IP SW IFTE24  |Web based middleware technology -]
P HW 2D IR IP sW IFTE25  |Web based middleware technology [ ]
3D IP sW IFTE26 | Web based middleware technology x
DA HW IFTE27  |Gigabit optical communication technology x
DRM HW IFTE28 | Gigabit optical communication technology x
2D EO IP SW IFTE29  |Rest API technology %
2D IR IP SW IFTE30  |Rest API technology %
GW SW 3D_IP sW IFTE31  |Rest API technology %
DA swW IFTE32  |Rest AP| technology %
Ms SwW IFTE33  |Rest API technology %
DRM sSW IFTE34  |Rest API technology %
DA sw IFTE35 | Web based middleware technology x
DA HW MS sw IFTE36  |Web based middleware technology x
DRM HW IFTE37  |Gigabit optical communication technology x
DA SW MS swW IFTE38  |API & DBMS technology ®
DRM HW DRM SW IFTE39  |Web based middleware technology x

[Z¥ 7] 8 ROC A#Exol #H ¥ ADARMS IFTE
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2) 71& dol= B7t

= <7 L [e]
T8 ROC A#Hxset #do]l gl HWTES SWTE 161& o=
o~ 3 = = A
7le dole H7tE @ Ay 19 839 Zrh
TBS HWTE/SWTE Difficul
— ty Reference Project
Level2 Level3 TE ID TE Definition level
LATES Airframe &lpropulsmn system design & y H-UAV, M-UAV pigject
manufacturing technology (fuselage, wings rotors, etc)
HWTE2  |Avionics HW design & manufacturing technalogy 2 H-UAV, M-UAV project
UAV platform | SWTET |Flight control SW technology 2 H-UAV, M-UAV project
Damag-e SWTE2 |Navigation SW technology 2 H-UAV, M-UAV praject
Infermation Platform sensor design & integration technology
; -UAV, M- j
Collection Sys. LIS (GPS, IMU, altitude sensor, etc) 2 HEUAVIBEUAY project
Ground HWTES  |Remote control HW technology for GCS 2 H-UAV, M-UAV project
Control SWTE7  |Mission planning SW technology 2 H-UAV, M-UAV project
Equip. SWTES  |UAV diagnostics and monitoring SW technology 2 H-UAV, M-UAV project
IR D IR SW technol
. 3D IR image processing SW technology . . .
Damage Proces-smg SWTE12 (DSM, point cloud, etc) 3 M-project, A-R&D project
Assessment Equip.
Sys Damage SWTET5 |Automatic damage calculation SW technology 4 A-R&D project
' Assessment I I i
! SWTETE Automatic MOS candidate recommendation 4 A-RBD project
Equip. SW technology
HWTE11  |High-performance CPU-based HW production technology 5 M-project
Damage Damage SWTE17 |Resource management SW technology 3 A-C4l project
Recovery Recovery SWTE18 |Decision Support SW technology 3 A-C4l project
Managsment | Management SWTE19 |Real time communication & coordination SW technology 2 A-C4| project
S Eipuie. 5 5W technol
ituati itori 1
SWTE20 '1 ua‘mn mo.m oring echnology 2 A-C41 project
(GIS integration)

[Z29¥ 8] ADARMS HWTESt SWTE®9] 7]& dolx H7l Ay
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Al FERel ¥ FRE el MOSE AsoR jhEse
SWTE16%} 34% CPU 7|8k HWE A8t 7]1E<9 HWTELL]
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ROC A#HE®9 #do] ¢le IFTE 250S

o=z 7

2=
=

Interface Section IFTE Difficulty E
(TBS leveld) TEID TE Definition fevel i
B - EIET Control system design & integration 9 H-UAY, M-UAV project
technology
FC SW IFTE2  |FC data bus technology 2 H-UAV, M-UAV project
AV HW NV SW IFTE3  |NV data bus technology 2 H-UAV, M-UAV project
CM HW IFTE4  |AV-CM Standard interface technology 2 H-UAV, M-UAV project
He g NV SW IFTES |FC-NV API technology 2 H-UAV, M-UAV project
CM SW IFTEE  |FC-CM API technology 2 H-UAV, M-UAV project
NV swW CM SW IFTE7  |NV-CM API technology 2 H-UAV, M-UAV project
PS HW CM HW IFTE8  |PS-CM Standard interface technology 2 H-UAV, M-UAV project
DL HW GC HW IFTE18 |DL-GC Standard interface technology 1 H-UAV, M-UAV project
DL SW GC SwW IFTE20 |DL-GC API technology 2 H-UAV, M-UAV project
GC HW GC SW IFTE22 |GC firmware technology 2 H-UAV, M-UAV project
3D IP SW IFTE26  |Web based middleware technology 2 M-project, A-C4l project
P HW DA HW IFTE27 |Gigabit optical communication technology 1 M-project, A-C4l project
DRM HW IFTE28 |Gigabit optical communication technology 1 M-project, A-C4l project
2D_EO IP SW IFTE29 |Rest API technology 2 M-project
2D_RIP SW IFTE30 |Rest AP| technology 2 M-project
p— 3D_IP SW IFTE31 |Rest API technology 2 M-project
DA sW IFTE32 |Rest AP| technology 2 M-project
MS SwW IFTE33 |Rest AP| technology 2 M-project
DRM SW IFTE34 |Rest API technology 2 M-project
DA sW IFTE35 |Web based middleware technology 2 M-project, A-C4l project
e MS SW IFTE36 |Web based middleware technology 2 M-project, A-C4l project
DRM HW IFTE37 |Gigabit optical communication technology 1 M-project, A-C4| project
DA SW MS Sw IFTE38 |API & DBMS technology M-project, A-C4l project
DRM HW DRM SW IFTE39 |Web based middleware technology 2 M-project, A-C4l project

[2¥ 9] ADARMS IFTE®] 7|& ol #H7l Ay

B7F A IFTES H-UAV, M-UAV, A-C4l 55 %3] o|n & x5 o
st= H7hE Aok

2 Aol A go] 7hsd aaTV|ER dolk 2 o]
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TE . Difficulty
e Key ROC related items
TEID TE Definition level
HWTE4 Communication HW technology (Data Link, Bus, etc) [ ] N/A
HWTES EQ camera design & integration technology ] N/A
HWTE6 IR camera design & integration technology [ ] N/A
HWTE7 Communication module design & manufacturing technology [ ] N/A
HWTES High-performance GPU-based HW production technology ( ] N/A
HWTE10 High-performance CPU-based HW production technology ® N/A
HWTE11 High-performance CPU-based HW production technology ® 5
SWTE3 Communication SW technology [ ] N/A
SWTE4 EQ image processing SW technology [ ] N/A
SWTES IR image processing SW technology { ] N/A
SWTEB Data link SW technology [ ] N/A
SWTE9 Gateway SW technology [ ] N/A
SWTE10 2D EQ image processing SW technology (2D EOQ mapping, etc) [ ] N/A
SWTETT 2D IR image processing SW technology (2D IR mapping, etc) [ ] N/A
SWTE13 Al-based damage detection SW technalogy [ ] N/A
SWTE14 Al-based damage recognition SW technology [ ] N/A
SWTE15 Automatic damage calculation SW technology x 4
SWTE16 Automatic MOS candidate recommendation SW technology % 4
IFTES Communication firmware technology [ ] N/A
IFTE10 CM-EO Standard interface technology [ ] N/A
IFTET1 CM-IR Standard interface technology @ N/A
IFTE12 CM-DL Standard interface technology [ ] N/A
IFTE13 CM-EQ API technology [ ] N/A
IFTE14 CM-IR AP technology [ ] N/A
IFTE15 CM-DL API technology @ N/A
IFTE16 IR firmware technology [ ] N/A
IFTE17 DL standard firmware technology [ ] N/A
IFTE19 Standard data link construction technology [ ] N/A
IFTE21 DL standard protocol technology [ ] N/A
IFTE23 Web based middleware technology [ ] N/A
IFTE24 Web based middleware technology [ ] N/A
IFTE25 Web based middleware technology @ N/A

[2¥ 10] ADARMS CTE 3 H(1x}) A4 Az}
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CTE Candidate ID CTE Candidate (1 ;g) TEID
C-HWCTE1 Communication HW technology (Data Link, Bus, etc) HWTE4
C-HWCTE2 EO camera design & integration technology HWTES
C-HWCTE3 IR camera design & integration technology HWTEG
C-HWCTE4 Communication module design & manufacturing technology HWTE7
C-HWCTES High-performance GPU-based HW production technology HWTES
C-HWCTEG High-performance CPU-based HW production technology HWTE1D
C-HWCTE7? High-performance CPU-based HW production technology HWTE11
C-SWCTE1 Communication SW technology SWTE3
C-SWCTE2 EQ image processing SW technology SWTE4
C-SWCTE3 IR image processing SW technology SWTES
C-SWCTE4 Data link SW technology SWTEG
C-SWCTES Gateway SW technology SWTEQ
C-SWCTEG 2D EO image processing SW technology (2D £EO mapping, etc) SWTETD
C-SWCTE7 2D IR image processing SW technology (2D IR mapping, etc) SWTE11
C-SWCTES Al-based damage detection SW technology SWTE13
C-SWCTES Al-based damage recognition SW technology SWTE14
C-SWCTE10 Automatic damage calculation SW technology SWTET5
C-SWCTET Automatic MOS candidate recommendation SW technology SWTE16

C-IFCTE1 Communication firmware technology IFTEG
C-IFCTE2 CM-EO Standard interface technology IFTE10
C-IFCTE3 CM-IR Standard interface technology IFTET1
C-IFCTE4 CM-DL Standard interface technology IFTE12
C-IFCTES CM-EO API technology IFTE13
C-IFCTEG CM-IR API technology IFTE14
C-IFCTEY CM-DL API technology IFTE1S
C-IFCTE8 IR firmware technology IFTE16
C-IFCTES DL standard firmware technology IFTE17
C-IFCTET0 Standard data link construction technology IFTE19
C-IFCTET1 DL standard protocol technology IFTE21
C-IFCTE12 Web based middleware technology IFTE23
C-IFCTE13 Web based middleware technology IFTE24
C-IFCTE4 Web based middleware technology IFTE25

[2¥ 11] ADARMS CTE 1 21¥x} Fo
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CTE Candidate ID

CTE Candidate (1%)

Application of COTS

C-HWCTE1 Communication HW technology (Data Link, Bus, etc) [}
C-HWCTE2 EO camera design & integration technology [ ]
C-HWCTE3 IR camera design & integration technology [ ]
C-HWCTE4 Communication module design & manufacturing technology ®
C-HWCTES High-performance GPU-based HW production technology [ ]
C-HWCTEG High-performance CPU-based HW production technology ®
C-HWCTE7 High-performance CPU-based HW production technology [ ]
C-SWCTE1 Communication SW technology &
C-SWCTE2 EC image processing SW technology [
C-SWCTE3 IR image processing SW technology [ ]
C-SWCTE4 Data link SW technology ®
C-SWCTES Gateway SW technology ®
C-SWCTE®G 2D EO image processing SW technology (2D EC mapping, etc.) =
C-SWCTE7 2D IR image processing SW technology (2D IR mapping, etc.) =
C-SWCTES Al-based damage detection SW technology %
C-SWCTEZ Al-based damage recognition SW technology X
C-SWCTETO Autornatic damage calculation SW technology x
C-SWCTE11 Automatic MOS candidate recommendation SW technology =

C-IFCTE1 Communication firmware technology [

C-IFCTEZ CM-EOQ Standard interface technology [ ]

C-IFCTE3 CM-IR Standard interface technology [

C-IFCTE4 CM-DL Standard interface technology [

C-IFCTES CM-EO API technology )

C-IFCTEG CM-IR API technology &

C-IFCTE7 CM-DL API technology [ ]

C-IFCTES IR firmware technology Y

C-IFCTES DL standard firmware technolagy [ ]
C-IFCTET0 Standard data link construction technology @
C-IFCTET1 DL standard protocol technology ®
C-IFCTET2 Web based middleware technology [ ]
C-IFCTE13 Web based middleware technolagy ®
C-IFCTE14 Web based middleware technology [

[2¥ 12] ADARMS COTS 7]& & & o
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COTS 7]% A Lo 7}s3 7184 ADARMS A A L FAES

WESE AEAES Bs] FAITE ovlelnh AF FEINEL

(g}) CTE 3% AA

CTE $R(1DE thaos COTS 7|&€& &r 7153 71&S A9t
6712l 7l 24E ADARMS®S CTEZ HZF AAsAc. HF AA-=
CTE+ 19 133 £t}

CTEID CTE Name CTE Candidate ID
SWCTE1 2D EO :mage.process:ng SW technology CSWCTES

(2D EQ mapping, etc)
CWCTED 2D IR Jmage.processmg SW technology C-SWETET

(2D IR mapping, etc)
SWCTE3 Al-based damage detection SW technology C-SWCTES
SWCTE4 Al-based damage recognition SW technology C-SWCTES
SWCTES Automatic damage calculation SW technology C-SWCTE1D
SWCTEG Automatic MOS candidate recommendation T —

SW technology

[2¥ 13] ADARMS CTE #HZ XA A3
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(4) TRA +3

671¢] #% CTES ¥o= TR
490k A-R&D AR M-AFg)
7 7b8H %l Tk, ADARMSS] A28l %2 o]t}

|

o=
et
>
O%

&b e B Results of TRA
TRL Reference Project

SWCTE1  |2D EC image processing SW technology (2D EO mapping, etc) ] A-R&D project

SWCTE2  |2D IR image processing SW technology (2D IR mapping, etc) 6 A-R&D project

SWCTE3  |Al-based damage detection SW technology 6 M-project, A-R&D project
SWCTE4  |Al-based damage recognition SW technology 6 M-project, A-R&D project
SWCTE5  |Automatic damage calculation SW technology 6  |A-RED project

SWCTE6  |Automatic MOS candidate recommendation SW technology 6 A-R&D project

[2¥ 14] ADARMS TRA Z 3}
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tlolHE w27 dutste] ZdAE T deAgr|d dAlsteE v7bA
A= Al7ko|th

(2) TBS(Technical Work Breakdown Structure) 2}43

NTDS®] TBS+= 19 163 2t}

NTDS+ Tactical Data Processing System, Tactical Operation

System % Tactical Situational Display System©. = A %™ ZF 5714

Equipment® F+Z3}¥t},

Level1 Level2 Level3 Leveld Key ROC Allocation
. . . DLP HW ®
Tactical Data Processing Sys. DLP" Equip.
DLP SW [ ]
. TDP HW ®
TDP* Equip.
TDP SW ®
; ; 4 RDBP HW ®
NTDS |Tactical Operation Sys. RDBP™ Equip.
RDBP 5W [ ]
i TCC HW
TCC™ Equip.
TCC SW
. — . . TSD HW ®
Tactical Situational Display Sys. |TSD™ Equip.
TSD SW @
1) DLP : Data Link Processing 4) TCC : Tactical Coordination Console
2) TDP : Tactical Data Processing 5) TSD : Tactical Situational Display

3) RDBP : RDB Processing

[2¥ 16] NTDS9 TBS
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DLP Equipment= 3+ &7, HAE&@AIG GSodA &3t AA<}
AE, Heldda Z2EZ dugss &8ste FZFEstd dHeolH"A
A8 & 4335t TDP Equipmento] 32 AHE Husich

TDP Equipment= AlA] dHlo|HE AAZF At %4 dHolHE

T, AAstd Ad Ao Hde mAEY dFS Aot F URE

RDBP Equipmentol+ DBMS7} &A% o] dA&x47] 93 #dd
HolEE AAX o= #a 3,

TCCE HA&ELEEE= TDPolA AHeEE dHolgHE txZgold

(3) CTE A3

(b)) TE A4

1) HWTE®} SWTE Al
NTDS®] TBSE 7I+&= HWTE® SWTEE 19 173 o]
Asiltt. TBS elide] sigsh= HWeF SW 435S 7HEs]
et

HWTE+ Tactical Data Processing System 17H, Tactical Operation

d3 Was Neass A

ol

System 370, Tactical Situation Display System 2707} 24 = ¢l t}.
SWTE+ Tactical Data Processing System 27H, Tactical Operation

System 671, Tactical Situation Display System 17§7} 2] %] ¢t}

_2’|_



TBS HWTE/SWTE
Level2 Level3 TE ID TE Definition
HWTET |Embedded HW design & development technology
Tactical Data ) SWTET Standard RT data link processing SW technology
) DLP Equip. (Link-11, 14, etc)
Processing Sys. -
SWTE? Standard external interface SW technology
(Sensor to NTDS, NTDS to external sys)
HWTE2 |High-performance CPU-based HW production technology
SWTE T.actlcai track collection SW technology using standard data
5 link protocol
TDPEquig, SWTE4  |Tactical track data display SW technology
Tactical Operation SWTES  |Risk assessment support SW technology
Sys. SWTE6 |Weapon control SW technology
, HWTE3  |High-performance CPU-based HW production technology
RDBP Equip.
SWTE7  |Real time DBMS technology
: HWTE4 |Embedded HW design & development technology
TCC Equip.
SWTES |Display firmware technology
Tactical Situational — HWTE5  [High-performance CPU-based HW production technology
Display Sys. P SWTES  |GIS based tactical situation display SW technology

[ 17] NTDS HWTE % SWTE # ¢4

2) IFTE Ald
NTDS +&70del wak HW, SW FA 2% 7+ QEvo]lx~ #AE
9 187 2ol F 13ME AEEh
TBS DLP Equip. TDP Equip. RDBP Equip. TCC Equip. TSD Equip.
Level3 Leveld DIPHW | DLPSW | TDP HW | TDP SW | RDBP HW | RDBP SW | TCCHW | TCCSW | TSDHW | TSD SW
: DLP HW IFTE1 IFTE2
DLP Equip.
DLP SW IFTE1 IFTE3
" TDP HW IFTE2 [FTE4 [FTES IFTE6
TDP Equip.
TDP SW IFTE3 IFTET [FTEB [FTE9 IFE10
i RDBP HW IFTE4 [FTE1
RDBP Equip.
RDBP SW IFIES IFTEN
. TCC HW IFTES IFTET2
TCC Equip.
TCC SW IFTES [FTE12
. TSD HW IFTE6 IFER
TSD Equip.
TSD SW IFTET0 IFTET3

[(29 18] NTDS Qg #H o~ nEE

_22_



NTDS &&7idel wet dolge 553 2Abstal A= 7459
HWel SW 7435 3F QIEHol = #AE 2E3 Zlo|th
A IFTES] oa AolNE 29 199 o] apAstelth. HWSh SW
TARE I APl AE Ad 28 HE Vles AEstal o3 Aol
Interface Section IFTE
(TBS leveld) TE ID TE Definition
BLP W DLP sW IFTET Standard bus interface technology
TDP HW IFTE2 Standard data link construction technology
DLP sW TDP sW IFTE3 Standard data link API
RDBP HW IFTE4 Optical communication technology
TDP HW TCC HW IFTES Optical communication technology
TSD HW IFTE6 Optical communication technology
TDP HW IFTE7 Middleware technology
S E RDBP sSW IFTES Middieware technology
TCC SW IFTES TDP-TCC API technology
TSD swW IFTE10 TDP-TSD API technology
RDBP SW RDBP HW IFTE11 Real time DBMS technology
TCC HW TCC SW IFTE12 TCC Driver technology
TSD HW TSD sw IFTE13 GIS based integration technology
[Z1¥ 19] NTDS IFTE A 2A

(W) CTE $E21A) A3

1) £2 ROC FF284 #A TE A

F2 ROC A#E#E %ol #d¥® HWTES SWTEES ¥ 203 2o
2] 3} Tk,

F9 ROC AZEixer #dd Ay ZrAxe thg3t v 343
AFAAY FolA &3t AA7F 3224& @Asd DLP= A%
Ay o]~ F3 EAAPR FHsta 7beete]l TDPel &gt TDP+=
RDBP®| AHE &&3te] dHeolHE §dsta §F delHe TSDY
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NTDS TBSZ 7|so2 9 a4 ZgzAxo g #ojsts HWE
SW FAgES Adsdd. a8la, 72 FASgES Adsisd 2859+

14exg Wgstel Fa ROC A5 ust By Ao G5k

TBS HWTE/SWTE )
— Key ROC related items
Level2 Level3 TEID TE Definition
HWTE1  |Embedded HW design & development technology [ ]
Tactical Data Processing ) SWTES Standard RT data link processing SW technology ¢
6 DLP Equip. (Link-11, 14, etc]
ye SWTER Standard external interface SW technology 0
(Sensor to NTDS, NTDS to edemal gs)

HWTE2  |High-performance CPU-based HW production technology [ ]

SWTE3  |Tactical track collection SW technology using standard data link protocol [ ]

TOP Equip. SWTEL  |Tactical track data display SW technology [ ]

SWTES  |Risk assessment support SW technology %

Tactical Operation Sys. SWTEG  |Weapon control SW technology X

| HWTE3  |High-performance CPU-based HW production technology ®
RDBP Equip.

SWTE7  |Real time DBMS technology [ ]

. HWTE4  |Embedded HW design & development technology 3
TCC Equip.

SWTES  (Display firmware technology X

Tactical Situational —— HWTES | High-performance CPU-based HW production technology (]
: uip.

Display Sys. ik SWTES  |GIS based tactical situation display SW technology ®

[2%] 20] & ROC A @532 #dd NTDS HWTE® SWTE
ol A, AA & NEl wE AEHolA WEHAE &8 5o

Holr et & AAe dEdte] HeolHE DLPAA FHEGE A,
DLPolA dHeolgg=aE % TDPE HAEsE= #H, RDBP AH9
S35tste] TSDol AAIst= A3 Ay Qe Ho]Aav) o] st}



Interface Section IFTE ;
T Key ROC related items

(TBS leveld) TE ID TE Definition
DLP SW IFTE1 Standard bus interface technology [ ]

DLP HW li i
TDP HW {ETED Standard data link construction °

technology
DLP SW TDP SW IFTE3 Standard data link API ®
RDBP HW IFTE4 Optical communication technology ®
TDP HW TCC HW IFTES Optical communication technology x
TSD HW IFTE6 Optical communication technology ®
TDP HW IFTE7 Middleware technology [ ]
RDBP SW IFTES Middleware technology ]
TDP SW

TCC SW IFTES TDP-TCC API technology x
TSD SW IFTET0  |TDP-TSD API technology ®
RDBP SW RDBP HW IFTE11 Real time DBMS technology ®
TCC HW TCC swW IFTE12  |TCC Driver technology %
TSD HW TSD sw IFTE12  |GIS based integration technology [ ]

[2¥ 21] 8 ROC AZFEHEe} #HAE NTDS IFTE

2) 7]& 'dol= B}t
T8 ROCS #H A 82 HWTES SWTE F 4715 tidte= 14
229k %ol 7]& dol=E H7lsdh

TBS HWTE/SWTE Difficulty 3
== Reference Project
Level2 Level3 TEID TE Definition level
) SWTES  |Risk assessment support SW technology 3 N-C4! project
TDP Equip.
Tactical SWTE6 | Weapon control SW technology 3 N-C4I project
Operation Sys. S HWTES  |Embedded HW design & development technology 2 Ship combat sys project
uip.
T SWTES  |Display firmware technology 2 Ship combat sys. project

[2¥ 22] NTDS HWTE$ SWTE® 7<% do|x H7} A3

28y HWTES SWTEE N-C4I Ay, A AZAA A

2

S 39
SHE 7e® dolx 3 olgt®E H7E
ARz ol #eo] glE [FTE 370 o=z 7<%

C
Yol g Wrhe Adte 2% 233 2k
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Interface Section IFTE Difficulty y
= Reference Project
(TBS leveld) TEID TE Definition level
TDPHW | TCC HW IFTES  |Optical communication technology 2 N-C41 project
TDP SW TCC SW IFTE9  |TDP-TCC API technology 3 M-C4l project, ship combat sys. project
TCCHW | TCCSW IFTE12  |TCC Driver technology 2 N-C4l project, ship combat sys. project

[Z2¥ 23] NTDS IFTEY] 7|& Wolx #H7l A3
H7F Y IFTEx N-C4 A4, S$AAFAA Ag9S &3 o]y
SHHE 7e® dolk 3 olgt®E H7E

3) CTE $H(1x}) 2%

TE . Difficulty
TE ID TE Definition Rey BOC rolated items level
HWTE1 |Embedded HW design & development technology @ M/A
HWTE2 |High-performance CPU-based HW production technology [ ] /A
HWTE3 |High-performance CPU-based HW production technology [ ] M/A
HWTES  |High-performance CPU-based HW production technology [ ] N/A
Standard RT data link processing SW technolo
SWIET | ink-11, 14, etc) d ; = . /A
Standard external interface SW technolo
SWAEP (Sensor to NTDS, NTDS to external sys) > i N/
SWTE3 ;,:;:caclﬂtrack collection SW technology using standard data link ° N/A
SWTE4  |Tactical track data display SW technology o MN/A
SWTE7  |Real time DBMS technology ® M/A
SWTE9 |GIS based tactical situation display SW technology [ ] /A
IFTE1 Standard bus interface technology ® N/A
IFTE2 Standard data link construction technology L ] /A
IFTE3 Standard data link API ® N/A
IFTE4 Optical communication technology ® N/A
IFTEG Optical communication technology ® M/A
IFTE7 Middleware technology ® MN/A
|FTES Middleware technology ® M/A
IFTE10  |TDP-TSD API technology [ ] M/A
IFTE11  |Real time DBMS technology [} N/A
IFTE13  |GIS based integration technology ® N/A

[¥ 24] NTDS CTE ¥x(1x) A4 Az}
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NTDS Aol A5 71& ol Hr} Ay} 4 o]l 7|&e
w

AAE CTE ¥

Kol A

CTE Candidate ID CTE Candidate (1% TE ID
C-HWTE1 Embedded HW design & development technology HWTE1
C-HWTE2 High-performance CPU-based HW production technology HWTE2
C-HWTE3 High-performance CPU-based HW production technology HWTE3
C-HWTE4 High-performance CPU-based HW production technoiogy HWTES

Standard RT data link processing SW technology
CAWIET (Link-11, 14, etc) SWTET
Standard external interface SW technology
C-SWITE2 (Sensor to NTDS, NTDS to external sys) SWTE2
- - m - - -
C_SWTE3 Tactical track collection SW technology using standard data link BT
protocol
C-SWTE4 Tactical track data display SW technology SWTE4
C-SWTES Real time DBMS technology SWTE7
C-SWTE6E GIS based tactical situation display SW technology SWTES
C-IFTET Standard bus interface technology IFTE1
C-IFTE2 Standard data link construction technology IFTE2
C-IFTE3 Standard data link API IFTE3
C-IFTE4 Optical communication technology IFTE4
C-IFTES Optical communication technology IFTEG
C-IFTE6 Middleware technology IFTE7
C-IFTE7 Middleware technology IFTES
C-IFTES TDP-TSD API technology IFTE10
C-IFTES Real time DBMS technology IFTE11
C-IFTE10 GI5 based integration technology IFTE13
[1% 25] NTDS CTE $1 A¥Ex} Fo Ay
PN
(th) COTS 7= A& o94% Z2F
CTE FR(1Ah) 207/19] 7|&aig ddor COTS 71& A8 ore
19 269 7ol AA s
COTSs 7€ #H&°] 7Fsd 7l€as= NTDS Al &7A#ES
Z =) 3L O S =] =] = =) I~
WESHe EAES BEse] PABGE ovlolt Y 4§/Ee
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CTE Candidate ID CTE Candidate (1) Application of COTS
C-HWTE1 Embedded HW design & development technology ®
C-HWTE2 High-performance CPU-based HW production technology ®
C-HWTEZ3 High-performance CPU-based HW production technology ®
C-HWTE4 High-performance CPU-based HW production technology ®

Standard RT data link processing SW technolo
NI (Link-11, 14, etc) i ° > #

Standard external interface SW technol
C-SWTE2 (Sensor to NTDS, NTDS to external sys.)ogy *
C-SWTE3 Z?:‘E:jc:;itrack collection SW technology using standard data link -
C-SWTE4 Tactical track data display SW technology x
C-SWTES Real time DBMS technology ®
C-SWTEG GIS based tactical situation display SW technology =
C-IFTE1 Standard bus interface technology ®
C-IFTE2 Standard data link construction technology [ ]
C-IFTE3 Standard data link API x
C-IFTE4 Optical communication technology [ ]
C-IFTES Optical communication technology @
C-IFTE6 Middleware technology ®
C-IFTEY Middleware technology ®
C-IFTE8 TDP-TSD API technology =
C-IFTES Real time DBMS technology ®
C-IFTE10 GIS based integration technology =

[ 26] NTDS COTS 71& A& o%

(2}) CTE 4F AR

CTE ZR(1xHE ez COTS 71€S B3 r 7153 AS

Al&stal F 8719 71+ 847 NTDSS CTEZ HE Al

CTEID CTE Name CTE Candidate ID
SWCTE1 |Standard RT data link processing SW technology (Link-11, 14, etc.) C-SWTE1
SWCTE2 |Standard external interface SW technology (Sensor to NTDS, NTDS to external sys) C-SWTE2
SWCTE3 |Tactical track collection SW technology using standard data link protocol C-SWTE3
SWCTE4 |Tactical wrack data display SW technology C-SWTE4
SWCTES |GIS based tactical situation display SW technology C-SWTEG
IFCTE1 |Standard data link API C-IFTE3
IFCTE2 |TDP-TSD API technology C-IFTES
IFCTE3 |GIS based integration technology C-IFTETO

[2¥ 27] NTDS CTE #Z XA A3
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(4) TRA 3

570¢] SWCTE®} 370¢] IFTEE W e= TRAE Szt A,
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b e Results of TRA

TRL Reference Project
SWCTET |Standard RT data link processing SW technology (Link-11, 14, etc) 7 |N-C4l project, MCRC project
SWCTE |Standard external interface SW technology (Sensor to NTDS, NTDS to external sys)| 7 |N-C4I project, ship combat 5. project
SWCTE3 |Tactical track collection SW technelogy using standard data link protocol 6 N-C4I project, MCRC project
SWCTE4 |Tactical track data display SW technology 7 |N-C4l project, ship combat sys. project
SWCTES |GIS based tactical situation display SW technology 7 |N-C4l project, ship combat sys. project
IFCTE1  |Standard data link AP| 7 |N-C4l project, MCRC project
[FCTE2 |TDP-TSD APi technology 7 |N-C4l project, ship combat sys. Project
[FCTE3  |GIS based integration technology 8 |N-C4l project, J-C4l project
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