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ABSTRACT

Due fo the Fourth Industrial Revolution, innovation in various technologies such as arfificial inteligence (Al), big dafta (Big Data), and
cloud (Cloud) is acceleratfing, and data is considered an important asset. With the innovation of these technologies, various efforts are
being made to lead fechnological innovation in the field of defense science and technology. In Korea, the government also
announced the "Defense Innovation 4.0 Plan," which consists of five key points and 16 tfasks to foster advanced science and
tfechnology forces in March 2023. The plan also includes the establishment of a Condition-Based Maintenance system (CBM+) o
improve the operability and availability of weapons systems and reduce defense costs.

Condition Based Maintenance (CBM) aims to secure the relicbility and availability of the weapon system and analyze changes in
equipment’s state information to identify them as signs of failure and defects, and CBM+ is a concept that adds Remaining Useful Life
prediction technology fo the existing CBM concept (1).

In order to establish a CBM+ system for the weapon system, sensors are installed and sensor data are required to obtain condition
information of the weapon system. In this paper, we propose a sensor data metadata schema fo efficiently and effectively manage
sensor data collected from sensors installed in various weapons systems.

= keyword : CBM+, Condition-Based Mainfenance, Defence Data, Sensor Data, Defence Big Data, Metadata
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Maintenance Approaches
Corrective Maintenance
“Run-to-failure maintenance”
Breakdown maintenance Preventive Maintenance
“Fix it before it breaks”
Scheduled maintenance
Historical maintenance
Calendar based maintenance Predictive Maintenance “If
- High risk of secondary failure it Isn't broke, don’t fix it”
~ . " Proactive Maintenance “Fix
o . . Fa”‘”_e > Condition based maintenance it at the right time”
- High production downtime dles
R . Prognostic maintenance
- High cost of spare parts - Machines are repaired Reliability Centered
when there are no faults maintenance
- Overtime labor .
;‘Zi’i"'azﬂggo‘;a“ﬁ more - High investment costs
- Safety hazardous There are il - Additional skills required
+ I\/_Ia::hineds" are not “over “unscheduled” breakdowns + Unexpected breakdown is - High investment cost
maintaine + Maintenance is performed reduced - Additional skills required
*+ No condition monitoring in controlled manner + Parts are ordered when - Additional time invested
related costs + Fewer catastrophic failures needed upfront
+ Greater control over stored + Maintenanc_e is performed - Requires achange in
parts and costs when convenient philosophy from
+ Unexpected machinery + Equipment life is extended management and down
failure should be reduced + Equipment life is
extended
+ Reduced downtime
+ Reduced overall
maintenance costs
Legend: + Equipment reliability
+ Pros improved
-Cons + Fewer failures, thus
. R fewer secondary failures
Change in Maintenance Strategy
(37 1) F71AA Zelmer (2)
(Figure 1) Maintenance Strategy of Weapon Systems (2]
162 2023. 12



FIIHA CBM+ HE & =S 25 2

7|MA MMEOJE]

& MEIH|OIE A7|0f o4

2. AHAT

2.1 CBM+ 714

F7IAA S A Bl S71EL JoBE A
44, 7H83, 84 5% I BATE F e
BEH)Y AHA AuAF FHo| dF ol v

WM (United States Department of Defense)oll 4 2713t
CBM+(Condition Based Maintenance Plus) DoD Guidebook|2]
A= F71AA 9 7‘4‘3]7(42* % 13} o] AREAH|
(Reactive Maintenance 5=+ Corrective Maintanance), <jl*34]
(Preventive Maintenance), < %]7J¥](Predictive Maintenance),
AP of| W9 H] (Proactive Maintenance) = H 35}l Slokal
gelstaL Ak

A E o] Ak AgulE Sl wA sk
WHo 2 o oSS §3 F71 HjRo] HASA] &
= EH/\ J].Ag _7_70‘0] hﬂ—xga—l— 2= 8 otq xéa] }‘]Z_]'O] ]
Age 5 HEH 7HEA SHA FHdsith

o ihrgu = e g wE] WA S8l A=
/3 A 7]‘3’}0}04 4 F7I(AE 3, =& At 5
wioh 2F 5’_5}0}74‘/} A AAE Al S OVLO] s

rr

§

k

CBM+ 7}o|EE2]004 oA AH]"E= CBM(Condition
Based Maintenance)E 27| 3tth. CBM> #H| 9] AHE
_1,_7]7@ = ;qz.:xq oz x%74%}0§;,q 21—13]7]. —rzl—o] 1,].

7] o] QI A Whgelth FYHHIS P ERA T
$4 B2 AT 5 Qo) v ge] gadky AAT A
of BES WAGOZA o] o] Z7FeL 14
o Z7haich

CBM+& F7IAA FHF7] §4-B2E 918 Abd
o gu] el 8 23th3). CBM+E CBMS] 7idel] »&
$ 8 4™ (Remaining Useful Life)2 ol &3l 7]< o] 13
2 7gelti1]. CBM+E CBME.t} F-7] 3 Al 2] A=A 2}
M3 S US AT fARS B §F T AT
H233tH5). CBM+9 QZgles 19 29 242 24

o] Pzttt 53] FrIAA ] FEE vhetste] HEF
FHg d53] deire FUAA B 7 %}Hl(T
o AllA(Sensor) & F-2H8taL H] o] E] 2] (Data Management)
& Faaiol stk & =gollAe olelgh FF A A

oM 58 dHolHE CBM+E 1% vlolEdlofsl-¢-2

mln

Data management

Decision support

Human interfaces

Communications
Health
assessment
Condition
monitoring

The
cBM*
Infrastructure

Sensors

(a2l 2) CBM+ el=Zza} (2)
(Figure 2) CBM+ Infrastructure (2)

o 55, A%, #elstr] A A olE wetE oy +
Z5 Atk

2.2 HEHH|OIE

meldolElE dwtd o7 glolElo] 3 H o|E(data
about data) 2 o] EtHe]. tlEld|olE = HolHE H
ataL 71esk7] Wil dlolle] thgk ols) F7, vlolE
9 7}9_/\%, FeA A5LeN 9 nARET)

Uﬂ el o] Bl &= 7]%-8(Descriptive), #2]-8(Administrative),

O(Structural) 59 WEHeolHZ ERETT. 7%

% mletdlolelE A&, 243, A, 49 59 FEES
Esﬁ Eﬂo]HE—L A_H /\h:H /\q\;um- 2= ol 3‘—_}3} 3’;_]—3]

& et olElE 7%, BE, A, AH % | ek 84
%—:2: 53l vleold #E &olatAl shrh 72§ v
Eftolele Az 3} 2 thdd HolE
ki

Hebe o8& thekst 3t 2 (csv, xml, jason, xIs &)
o2 AT HHAG, OpenAPI, OAI-PMH 5< 53f X
et 5884, 7HA 52 dstelr] f1el schema.org,
DataCite ¥ 722 #Fo4 = APL, OAFPMHE AH&-3tef
& wxd & JES skl it

=
Ly
Qo0
©
o
.

35
O_.L;

vjetelole) A lst BF8HE 918 Al 71 PRE IS0,
IEC, ITU 5°] 3 Yol X+= TTAZ B53HE ©335t

T QITh AAA 02 Thoka Fofol A wlElEol EF
2 9% 977 AREI Uk Y FY Fopl s
8919 2ol vetelole] F2 2 deh|olE A%a &
2 2R AFYort TAAANA AAEE A
HlolE w2 918 vietHlels TxE Atetn U
et

F

el

Hl

OIHYl XSt (24763)

163



F71HA CBM+ HE

3 BTHE 23t F71HA HAMHI0IE TEE HEHH0lE 27|10 A

CHES7 &1 +HOI01E

---------
S717A1 MAGH[0JE]

&v g ? e »
[ =72 ]

SI|HA 1
MA B HIO|Ef e

27152
S7|H/A 2

4 ]
% 2715471 2
MM D GlojE]

X KISTIZt 2HBHE D7 |S A0 HQPMIER} KISTI XA 0t 27| 8tel

S7|X{IH| CBM+ AJAR
S5 H{CHIO]Ef AfH|A 40| E] HHZE 3! Bk

i 1 1
T HIG[0]E] 241
3.3 i i

24 H0E} £ 242

HOIE{RIOIIA (G-EIDB) CIOIE} BH 2 B8 &

HOIE 4305 X WEREIOE} 252) a
243208
0 HolE & B
- B W EmEos -
e S| N — ’ BE A7I0H% 80f 22)
2IIHAN » MM K BlO|E] _SEEHOE, g wedoEDs T
IO ==
- 71PN SEEEE, @ wusaoeie BIRHEOE st e
M <
AN ZH0H | s HIZHEIOE| DB supe wn2is
-------------------------------- ) =

CCETY | —

MMOIO|E| £71-E2] 9% DlEteio]s 2y 2 HS

(38 3) F7|HA CBM+ AAR TMT

(Figure 3) The CBM+ System Architecture for Weapon System

»

KISTI
24y

»

KISTI

«

=
=

KISTI

" E2/502 25 AAHOIM HE HAE SBHOM 2 HlO|E{O] e HXIE ROt X| By
—————— KISTI 2t5}7 |2 AHO| EQFEAIE] )

---------
ECEEE]

ol e

o} upoizgz
{ot avase

@ o

2IZHIAAR]

[@L7™ T
¢ LIG Nex1

H #g, dole FA#Y 5)& ATk Eg o] B

3. CBM+E $3 AAdelg wE}d o]E] A I8 49 ‘HlolE £3-d% BEo] TFHT He]
7)1} B AlgA ol e thekek Feo] dHlojEEo] ME o2
WO 2 CBM+ AlZElel] At o] BEAME o]

) H A53 AE S8 A% W e, B vl #

3.1 FIIHA CBM+ A28 2, eklolE] B, old Bl 5 Y 15EL AT
CBM+Z T&3l7] e 18 28} 702 thopat & gtk 53] Wt oy AG/55/AE 75 B =7
AS2 2A" Axey) Pasith oy oz} 1 A #do] ok 7 vy =5 Al vEE ol E
2 42 9l <E7]A A CBM+ Al 2~8’(0] 8 CBM+ A] ~€)) 7 Al A e olEE $58 5 e AE

ZI:
o HEe 19 33 2

o] dlo]gAlE o] FE5 T CBM+E |3 F7]AA 2] Al
Aol A FHE HolB= SO EZFE CBM+ Al&H
O AFTHI, CBM+ A2 HlolE= 7t FoAR

dsdEh
CBM+ Al2®l 119 33 7ol A7)

oA PRoE 7

28 & g3 3}5}7) 44 1ol 79 (0] 3 KISTI) © & =24 AtEkE HEHolHE E8-3th

E CBM+ Al2=¥] 9] Blo]E]= ‘KISTI H]oJEIAE] A2
5 QY] AAPE T A4, A, & T3 2L F
Abdgel W S Qlek T3 S B olE £A

JEth CBM+ AEIAl 752 S8 o7t 7P =8 0k » 4 ma&olong) s
gk 2R el 7] wio ‘4 By ol 1 -’ = CBM+ P e ez i A.T;:::.i m?:fiing:g Zﬁ::
AzRoIN 714 Feaith $AARRE Bgd doly e e
AAdele 23HE 1 4A - A4 B2 ete 71eS A
o] Thoe Ylo]Eju|o] 2S(4- DB, $71417] CBM¢+ & 8 S

DB 5)% dFdth 53] 4584 Fre} ¥gt vo|

B Hek 44, ol B84 P 5 ol mpp )y E A S CBM AELe) HolH TR s e
E(dlolg w23}, HolE et 2 24 7, ey (Figure 4) Sensor Data Collection Module of Weapon

System CBM+ System

164

2023. 12



27|HA CBM+ XHE 2 = 98t 2

7 |MA MAMHOIE]

THE HEIHO[E A7|0F A7

Bl kg 24 P duelES B AE
A3t golE T 24 wHloly F-del R
dloleuo) 2ol A Ht Ea AL A} 4% HloEl S
BN BT 5 Y AN )2 A Y
CIEl AN R olEE o & Rt 2, W
AQA Byl MEFHIL BRE 5 U= 7152 AR
SHE MUolE W 5L B S CBMe A1 1

Hee e ATshe A R A"
1% 39 CBM+ Al*%ﬂow ?é‘-%%&l% o B =
Bl §A7F D429 el ol glolth 1 &
olf] A% Aol S UHAARFEH, ‘%‘%}A}OIH%—E%’
S A RAA 7 A% Bl 7bo|& E} P 5E FEdth
KISTI KREONET, <17HAA7=, 2 S
HOEANAR =8 38350e] dHolg 1‘1’—% TE gHE
Hx gy 18] 3 CBM+ AlZElo] 589
dolHAHE AA Het A2w 2 <3}tr])EA

OPﬂ
A
[>
1o

olul kAl
ALl e 9% Aoz s uEA
EE CBM+ Al2do] A el $E A s
BE dolelt gEsHe] 4997 A%, WE 5 BE
Aol /1% BUHYHT A W Azds 945
W Azge] 71402 Mozm Alelu 4%

A} & Aolel etk

3.2 RIINAH HAMEI0[E

CBM+E SsiAe F71AA 9] e Zues & ?
JEE F7IAA W] gu] B HE D9l AXE
Zgof 3k3 24 A%, g, & Bl tig 1

Ay

:|=9

HiXIC) (285
271374 1

MERA[ 1-1 MERA 1-n

wdA || e w A A || gy
@ [ 4R @ =

5

MIMEIO]E]

HIEEHO]Ef

] 2[5 CBM+ AlA" \

(O3 5) F7|AA Mol 3 HEMHolE 74
(Figure 5) Weapon System Sensor Data and
Metadata Configuration

2 T
i il

HafloF gtok AAdolE = &850, F7IAA,
o] Agto wh} theFet E W (csv, xml, jason, jpg,
LR FREo] AL (k A olE o] A
ok} o= A Y F)ctsl—

12 AAdelH = 1‘%] 59} 7o) F\A A 23
H MBEAAES el AXE AxEelA 9 b
oJg o] 3l o] HolEl& Tkt Xulo] U g xgHch 7}
ool gk wEeteloHEi AR, FIAA, AN, 2+
Soll digt AR)E 2443 $ CBM+ Al&Flol AlFsich

oln 4

/\

\./

avi ey

o

=
L
2~
T

EaE

3.3 CBM+E ¢lgt MMHIOIE HIEIE|O|E] A7|O}

ZHHEolo] glolE] B2 2 NATOONA A5 STANG
7023, 5636 5-0] Tk ADatP-5636 NATO ¥ZF{10]< ¢4 2
AR 2o B T oo %84S =ol7] $8l
7isith. AEDP-7023 NATO ¥3[11]S 354 2ol AFEE

FAHlol" A Al &85 el olE EHoth
o}2] F71A A1) thekst AlMdole Wk} B2l g 93
S dleldolE AA7E gle Ao AdEo] B =FolA
£ EFIC R 37 = CBM+ Al2Hlol] Bh8E 4= Q)= 1)
tlolE] &7)nkE A|Sreith

HelHolEE dWbHo 2 7)%-&(Descriptive), HElE
(Administrative), *Z2-8-(Structural) 5¢] WEH 0Bl 2 &
FHOH7. 2 AFelA Atshks wEHHolE A7vke
X 13 2ok 7168 vElolE dEo2 = AAHRE,
MNEANARE, AMGE, AAMdoleAdE, sdXH DB
24101111 HE)E W olE a2 AR, YA

B OAZAHE, YFAHE, 4FFE, EAdsFAH]
o}t 283 72§ ol 52 Y H, DBYE
o X3+E o] O‘E} TS 919} 22 FEEAA 2AHA
23 HRE VPR 7Eed 4 ook

Ajtsh= dEtdlolH e HH 77 8 553 Ay

tes 2,

L

o

o A H: vigtH olE #elE
g, A4 2 dElelE I

o AARE: AAM7L AAE F7
FEHE FogR

o MEAARGRE: B FrAA L] AR F7A A
AAMZE AAE A AR FAAACN i YR

o AAMAR: F7A A AAE Aol e A Kol
o Al Aol A dlolE7F A E = 7], @il g
AEE Zetal, gref o HeolH F £ =

Qg wgtdloly #
%_o] ;HE
1AA S} 5714 A 7}

165



27|HA CBM+ XHE 2 = 98t 2

7 |MA MAMHOIE]

THE HEIHO[E A7|0F A7

N
O

7)ekll HHA] 4& A9 AT
= 24

o AMElOEI YR AAE AMAA $HH BlolEl)
ek R

o THAgu: AFWE MM sl tE P
ot ARARE 3oL, AW 7S og
APeAd N Ju =3

e DBE: 3¢ HolHE &&a7] 918 HUgR
o] Al &oll we} dlojeiwo] 2ol HAE F 6
ol o] ~r, Elo|Er Fo] A 24

o AMAYAFAYYPTA AR AAH o] AJAHEE
CBM+ A=l o2 "d'r(/‘ﬁ)”}ﬂfﬂ 3 gl &
HE U5 AR ¥ 2T o] AR o)y

2|3 £ YT E 3t 23 Lo )t o

A7kA BelT 5 AES B 7

o YFAR: CBM+ A2 029 94 A AR
HZQFIA, ATAUIELA 5) F5 2T

o HRMSHAE: 5%‘%}‘3] oJE{e] Hel fr=

b g

O.

tjo
o

et

_I

~

o VB EL *ﬂf‘r ?'{}%%01]*1 71EH A £ Wl

ARkalE HEolE PRolE AR, B, FRA
29 928 $EE gAE B5E PEE
ohd ASelE Ao TR E F5o| we) o)

FHe] 2o 49 02 BAPeH, Al Zole =
T 38 7 Abde] "o A= ZEA & O
2 BEAYT 182 *ﬂo}o}~ v et o]l 9] E FollE
A FolA 2 FE3 GFEH) S sk
3= FEo] vH7I “H'v-‘)ﬂ A AE AFdTE
FAAE Ao E AFEEE QT H= HolHE
A4S FAHE(String), U A)(Timestamp), A 4-(Int) 2 E7] 3}
t}. String®] A5 AA A Al Qo we} Yo
FAY (char) == 7P o] E A} E(varchan 2 Aol &
ATt

3.4 HEIH0IE A0 &2

A Qe e olH = 714 A] CBM+ 418 3 Sl E 9
&l zt F71AA A A s E A HolEE &
sh= dl 288 5 ok 53] Z47] vhE AlA, F71AA, #
tf oM 8 Al dlolHE S delslr] fleide 2
o]t

Siﬁ

dE S0l 11 33} 2o vt Fr1AAIA 843
= AA go|E= <) A CBM+ AlZE] 3} 7+ =31 g
off] SRFN FH-AE Wl AA Eloly A W= uﬂE}tﬂ
olHE ZHAs|A] SEa)of dlth

3k R71A CBME A 2E) 7} e B olE S
AF R ozt 74 7, RIZREARRIA] Sl M= AlA o]
Bl % A2 AN 243 4 Aok

il ﬂ°lE1°ﬂ o gt %ﬂ, HA, S5 A, ARs3

&3] FdEh

ol

(
o ﬂllﬂl
n o
rO
oo
o
N
X
_TL
O]
ro rJ

Q& MAA O Z Fuka}dlr)4 Hof
ATk F AN E ATl A <=t
0 7|EA 8L wgatua Fagets)s Bof &
BAZo] AP Sk
Z|AA e, 71eA] Akt a1 "z
gt CBM+ AAE #5354 we|olE #5E 3§
ate #A F shielth

M+ A A 22 9alde F71AAY A
2 BAAA MME A3t 7+
= Ao] Mg oo} sttt o]t
KISTI] “F7]AA] CBM+ A]Z~H)

Ny
Y
b
N
b
o |
U
1‘4 =

©> g lo
>

ol I
A1 2]
o l-cr}ll
—lU I
o2
<

o Mo rx

ol

o
ol
[

-

~
)
X
9

]

EY)

o
1
It <y

£

i) ]-r{

ol

-

‘0>~F”1m—|n
2 X
o o 0
e o
o[:o_
rﬂ—“_wio
_g

L2 Loy 2
e g O
oft et
o
rlr

Aol
i
R
rir

M+ A =8 of| A AXEl OB & 4,
H XS 57] 1% vgs oy 27)vkE
! gk HlEtel o Bl ol = Bl FIIAAE 8
= PrEHX*_HL FAAA N A E AP RE E3Hs)
Aol tigt Zleg et A, AT, YrEE
A dojsith el g9l AW, HokdH 58 %
A Hetol] R1ZEgE Sk olB & ¢h s el d
7|9ko] Hrh
Atk wEtelolel = F71AA CBM+ AA T3
g AA deole 4474225 fs) &89k o
FE FACIF AA, FIAA, Fd Sl FH8 Al
A HolHE 2t C’JJH A, o A7E T A
03 g o vigElolEE stk
AA HlolEE 3o ;r,].g]%L
< %1@ *1:?; %}%Elﬂ% AME E}

L
it
oto

2
g
rfl

r 2 o2

N}

)

Oy oo oM B oo

%0 [o m ré_o.Lér-{o
=~ ol

Flf H‘U

166

2023. 12



=

F2IHA CBM+ HE H =HE 28t FIIMA MAME[0lE +EE HEHH0[E £7(oF AT

GO RAANE A SEIE A 2w LW el ek £y B 51 Py Fol B A7 F7
PPRYA GG B WA B =R AR W AT Aol

in)

18 27vhol )& Bl S AT B AF ol
58 2y, 24, Wxel Bad A5 U o)y

Al

)

(1) CBM+E st 27(AAQ] MAMH|ole] =& 22| 2I5t HEIE0E 7=
(Table 1) Metadata Schema for Collecting and Managing Sensor Data of Weapon Systems for CBM+

We | T s o 25 nzg | med | 32| dose
My Z4
1 oEfEo[EfID HEfHI0lE] 2212 ID (CN) FIES 0 ol string
2 | 5o [#EsgaN | ool 2% 44 A 25 2% | timestamp
3 ZZAE0|ELA| | DEHEH0IE FE HHIE UA| E] o= | timestamp
4 HAID E| AR 2I|AA| AR} e 0 HZ string
5 HAIH Fae| 2I7|HA o 4 M= string
6 N ELEE b9 27| A M iz string
7 g2 | 2gip HHX|SCH Ajgx} zs 0 HZ string
8 o HYX| 2oy o e M= string
9 2oijds HYX| 2o A MEY M= string
10 Mz | MEAAID AAIE THsk= MEAA AR} My O X3 string
11 HAl | MEAA MEAA ol el e string
12 | B2 [ Moy MEAH A E] Hiz string
13 MAMID MIMID 4 0 M= string
14 i HIM o2 FIES Mz string
15 MlAjAdo MM A AMEd HZ string
16 | MM | Az HIAZ| FIPS 0 Hiz int
17 | B2 [z NESTR=T) FPS 0 0 Mz string
18 Mzt HIAl 2t el FIES 0 0 Hiz string
= o=
19 Az | GETIVLEEI SALTIS | e B | string
HIMH(O[E] CHE Algix}
20 HIMH[0[EID (BitelMMHo[ElisiS A zlolcle | 4 0 iz string
CIH|0|E{ S04 A P E DA A)
MIMH[O|E] & AlgdX] .
21 | | keolisubD A R A O | M3 | sting
22 | mg | Macjole HIMHO[E] 02 IS Az string
23 MAEoEtAE | HMElolE A FIPS Hiz string
24 ZS™AIRIUA| MA ZH AIZE QA e HZ | timestamp
25 EHZZAUA MA EH B2 A L HZ | timestamp
26 ey HIMHo[E] T of2 E] e string
27 | Lo | TeEd HIMH(0[E] T o e 0 Hiz string
28 | mo | SemEE HIMHO[E] T XiE A2 Me ol string
2 g | AR PE TR BN EE | g 2t | sring
30 colEfelol~® | MIAHoIE| X Hio|ElHlo| AT RE 0 ol string
31 | po [HoEE HMEIoIE A EofEd RE! O | @& | string
32 ZEUHOIEYAl | MAMHOE] ZZ AC0|E LA MEY Q4= | timestamp
33 pales) MIMH|O[E] AdAF EHEEX} Mo ME] ) HZ string
| Fo [ AMEl0lE BN TR 25 EEREe B | string
35 ot2tx| HIMH[O[E] MAH SIEHR} of2tx] M 0 Hiz string
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F7|HA

HAMH|0/E

THE HEIHO[E A7|0F A7

(X 1) CBM+£ &gt
(Table 1) Metadata

FE71|AA L] MAHolE 82| st tiEtHole Fx=(AHIE)
Schema for Collecting and Managing Sensor Data of Weapon Systems for CBM+
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we | 7 a0 e S | omut | mmy | FD | ok
36 oy MIMEHOIE MiE At MY A= 0 XS string
RS HNEOIE] ME BIER 25 de [0 Mg | sting
38 | | e MAEOIE] HIZ SRt o2t d% | 0 M8 | string
39 o MBS 214 EIERt M g | 0 o | sting
a0 | GO [ 2% Aol el EiERt 25 = | o 2% | sting
41 ofet| HMEIOE 21+ SRt ot g% | 0 e | sting
42 E|ZQUSAA| HlolE] 2= i LAl o2 4= | timestamp
43 | 55 | mzeciol=gAl | solel 13 2Hols oA e 2% | timestamp
44 elsay cole] @i welol Chet 712 e e+ | string
45 Hob | HtSH ciolH Eot S5 ME 0 Az string
46 | B2 | woipxiyy clofe] Bot KA W e 0 | @& | string
a7 | da | e Ao ool mEsA 2R HEE ey 2| sting
373 (Reference) [7]1 M. Cofield, “Metadata Basics,” University of Texas

/\g izc}

[11] NATO NATO STANDARD AEDP-7023 AIR RECONNAISSANCE
PRIMARY IMAGERY DATA STANDARD, 2022.7.

168

2023. 12



https://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE01987405

for
—

F2IHA CBM+ HE H =HE 28t FIIMA MAME[0lE +EE HEHH0[E £7(oF AT

OXN X200 0

Z & A(Jinyoung Kim)
007 A7t e sk et
5 2000 AZJThEL ThEHl R FHEEA A

[\)

3. 20183 3t=3}8ly| & Aaksta(utAlg)
- 20153 ~8A) =387 EH1ATY 71 EvoHER HYr|&Y

ARk« HlolefHle] 2, HolEl SR E, HElolH, AFAE, LeZed, etc.
E-mail : jykim@kisti.re.kr

A & M(Hyoung-seop Shim)

19999 gHaltfst A RE Nkl shA)

20013 FErfeta oishY AR A stak(E J e Ah

20109 F=oista oishyl R el stk g st

20129 ~8A) FFH|EHRATY 7] S0 B EE HYr)EY
AR}« Hole] ZHE dolE EZ3}, wlolH A3 et

E-mail : hsshim@kisti.re.kr

& X| M(Jiseong Son)

20074 Al&dzista AFEFstFEAh

2009'd v gy t)EhY HFE Ao F4l g2 F A
201613 v Ugw ojehY HFE Ao Fal gt e (g eutah
20161 ~AA] =3 |eFdRmATY AYATY

B Rof - A A DY Z ol 53}, CBMH, etc.

E-mail : jsson@kisti.re.kr

g £ A(Yun-Young Hwang)

20023 Fdtistn AREA 2 AFE TS (T

2004 Feistn oishd #AFEF st F 2D

2011 gt oiehy e gt Fshabah

2011 ~2012d ZEoista BK21 BHAEAT

20123 ~3A] AR RATY AYATd

HAJ o} : HlolElH|o] 2, Hlo]E} EF3}, CBM+(Condition Based Maintenance Plus), =45 o] €]
E-mail : yyhwang@Xkisti.re.kr

ror
Hl
ro
o
o
0!
HT
b

5| (242463) 169



