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ABSTRACT

A Study on the evaluation method unmanned
aerial vehicle response system through
multi-criteria decision making method

(Focusing on military security facilities)

KIM JAE WOOK
Department of Defense Acquisition Program

Kwang-woon University Graduate School

This dissertation is a study on evaluation methods
related to the construction of an unmanned aerial
vehicle(UAV) response system focusing on military
security facilities in order to prepare for various attacks
such as terrorism using UAVs that are being perpetrated
around the world. The evaluation method presented here
refers to evaluation items (second and third tier
evaluation factors), evaluation indicators [weight
(importance), priority], development of converted
scorecards, evaluation points, etc.

Currently, UAVs are increasingly used in various fields
of civil, public, and military area due to rapid
technological development and mass production. And
UAVs are positioning themselves as asymmetric weapons

by taking advantage of the advantages of low cost and
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high efficiency (low price, ease of use, stealth, etc.).
Therefore, in order to prepare for UAVs attacks, it is
necessary to present the required level (standard) for
each evaluation element related to the construction of an
UAV response system by experts by military security
facility class (Class I /Class II /Class III).

A reviews of prior literature on UAVs has focused
mostly on research overall technology trends, industry
trends, and policy trends related to anti-drones (UAV
response). It has also focused on what detailed
equipment is needed for detection, identification, and
neutralization, on which is the concept of joint air
defense warfare. After all, there is no literature that
studies the actual evaluation of the overall UAV response
system-related requirements.

In this dissertation, experts were questioned using the
Delphi and AHP method. These are multi-criteria
decision—-making methods, to derive evaluation items and
evaluation indicators. In order to apply the Delphi
method, various prior literature were comprehensively
analyzed to derive provisional evaluation factors. And the
final evaluation items were derived through a
questionnaire of a group of experts (30 people). Also,
before deciding on the final evaluation item according to
the results of the Delphi questionnaire, the content

validity Ratio (CVR) of each evaluation element was



checked to check for abnormalities.

In addition, 30 experts questionnaires on the
importance and priority of each evaluation factor (6 in
the second tier and 26 in the third tier) were conducted
using the AHP method. And the consistency ratio for the
survey results was 0.1 or less, which is a reliable result.

Composite weights were used to develop the
conversion scorecard, which used the most common
calculation method to calculate the relative importance
by calculating the weights for each third tier using AHP
(pairwise comparison) and then multiplying with the
weights of the second tier.3) The weight of each second
tier (6) is multiplied by 100% and then multiplied by the
weight of each third tier (26) corresponding to the
second tier [conversion score (composite weight) =
(second tier weight X100%) X third tier weightl].

Military security facilities are the same concept as
national important facilities, and are classified into class
[, class II, and class Il according to the impact on
national defense when destroyed or deprived by the
enemy.4 As a result of analyzing whether there was a
change in the perception of the expert group related to

military security facilities "unclassified" and "classified"

3) Ahn, J. S, "Developing Evaluation Criteria for Historic Gardens Preservation Condition
by Applying Delphi Techniqueand Analytic Hierarchy Process.” Sungkyunkwan

University Ph.D. thesis, 2010, p. 115.
4) R.O.K. MND, “Instruction No.2425 Defense Security Service Instructions”, 2020, p. 71,

_Vi_



(Class I /Class 1 /Class 1) through an expert
questionnaire, the following three things were identified.

First, the priorities of the second tier (6) UAV
response systems related to military security facilities were
in the order of "detection > identification > neutralization
> cyber protection > combat development support factors >
integrated product support factors" regardless of
classified" (Class I /Class II /Class

[lI) military security facilities.

n

"unclassified" and

Second, according to the "unclassified" and
"classified" (Class I /Class 1I/Class 1) of military
security facilities, the weight value of each evaluation
factor of the second tier (6) were analyzed in the order
of 'Class [ > unclassified > Class II > Class III'.

Third, the priorities of each evaluation element of the
third tier (26) of each military security facility are also
consistent, but the weight value of some evaluation
factors are derived differently. For example, among the
second tier detections by military security facilities
(Class I / unclassified / Class I / Class II), the value of
the third tier small target evaluation factor was 8.145/
8.336/7.827/7.509. The reason for this phenomenon is
that the definition and facility standards for each
military security facility were not informed in advance
during the "unclassified" questionnaire of military

security facilities using the converted scorecard

— vil —



(composite weight). So the expert group could not select
accurate judgment criteria for the "target facilities"”
related to the construction of the UAVs response system.

The academic contribution this disserations are thses
"even if an expert group is formed so as not to be biased
towards a specific group, the results differ depending on
the importance of the facility when military security
facilities are unclassified versus classified (Class 1/
Class II /Class IlI)". The other practical contributions are
"Presented a quantified evaluation method for building
an UAVs response system. According to be protected the
military security facilities (Class [/II/I), the total sum
of evaluation factors is derived differently that is Class
[ > unclassified > Class I > Class II". It is necessary to
establish a system so that expert opinions can be
collected.

Future research directions require in-depth research on
cost-effective response systems (equipment deployment etc.)
related to UAV response by military security facility
class (Class [ /Class 1II/Class III) using quantified
acquisition criteria such as importance and priority for

each tier evaluation factors presented in this paper.

— viii -



T B OF c i s

1V

AF

1X

xiil

X1V

- — ™M < O

A

1. A9

D~ [~ D~ O

=
o

Th 0] O] s

10
192

15
17
18
20
23

N

gyl
<"

W

o
W
ol

27



+ 30

3

H7HA &

7] d-3-AA

aL

o

&

13

L85

L A1k dato] £
ok Al2A dsto] £

1. 7| YAHEA
4. AHP

V. <

72
w74

75
78

@)
-3
Z
1
=
=]
-

“AbolH

E
=
3}

o
=
o
=
o
=
o
=
o
=
o

—_— —  — — — —  —

2A
2A
A
A
2A
A
A

—_— — — — — — —

A
A
A

D
2).
5).



TF TAFHOFAIADL T FEEL o 91
U EAFHORAIAL LB o, 992
1), TAFHORAIAL ‘T crveereeesemsseieniseiseiseseisssiesss i 92

9). TAFELOFAIA] “LETF werrerrseseesseisssssnsseissstss s 93

3). TFAFHOIAIAL ‘LI corererremnemreien e 94

6. }\4_5’?7337/]_ “ﬂlﬂfé%] ................................................................................ 05

7h AESHAE wh Z) ASHARARS, AIBAIS) e 24 - 95
D). AR RIAIE W2 vs O/ U/ v Al2AIS

2). ARV W vs R Uk Y/ v Al2AS

2o st H7LQ AR3AZ, 570 A BA] 97

3). TAPRRMAVE WL vs ‘TR Uk / v/ T el AI2AS

Aol Higk s37ke A (AI3AIT, 37H)ﬂ FAILR] A oo 98

4). TAHRSIAIA W vs TR CFE /Y vl A2AIS

A7 AASAZ, 2712 A58 BAT v 100
APR QA T vs T Oh /U v e Al2AlE

gk }gi(xﬂ?)ﬁlz 37l $AdE g BAL e 101

APRQEAIA ) vs R Ok U/ D el A2l

Ao gk Jéﬂﬁi(xﬂ?)ﬁl , 579 A9 24 - 103

of

o =

5
i
=
=2
=

-

5).

5

>

o

2

o

ot
2 M

7). WARRIAIE ML vs ‘AR Ok / v/ TS A2AIE
SHAAA LA A tHE BT AMRSAS, 8719 e B4 - 104
U ARRREAA T AR ] A HSE A e 106

V. A2 H 0] i, 108
1‘ Cé.?g"! JC_)I_C_D_}: .............................................................................. 108

2. t‘?ok_?_ qj:rmc}éok .............................................................................. 110



KATRF dafo] FAF AAFER]D covrerrreeneennenii s 117
<xﬂ27<]— ﬂ]vL}o] FAF AATEZ] D oo 126
<;§__,L_7]. AHP E/\]— /g;,‘f—X]> ................................................................ 132
AR OIAIA 1T Al AETF SMFASETE TR e, 146
STAREQIAIE T2 Oha/Ha/th) Al SRR R A A e 153

— xii —



<29 x4 >

<A 1-2> AT T8 AR e

12
14

H| B 74 B oo,

ol
=

337 3

20

<8 24> H O T TFEA] e

<% 3-1> AHP
<a1¥ 3-2> AHP A

41

=

o

7

<ad 4-2> B2 b

6

ﬂﬁﬂo

<9 4-5> Apoln] W] o

<19 4-6>

A AIA
<Y 4-8> TAFH QA A ‘A|2A] = o o)

5

1> E%Y

<¥ 4

7}

s

L

z 9

A 3A]

ki3

Aol o

‘E}
=i

o

=

A 2]

A

<1 4-9> TAFE OFA

37}

Y2

A 341 5 9]

Eis

a0l o

‘Z\_]']ﬂﬂ

=
[e)

<9 4-10> FAFHEQEAI A A 2A

<I® 4-11> TARFAIAEE A2AS FE ] o

101

A 3A]

=

©

Eis

ol o

<

ks

Aol 1]

=

o

<9 4-12> FAFHEQEAI A A 2A

— xiii —



102

Al
14

F A

s
&

=)

Al gaxel o

Al

<18 4-13> TAFHEOFA] A

4

P ol w7

& & A A A

=
[e)

<9 4-14> TAFE QA A A2 A

106

2+ 4 >

2

il

=
it

Ho
~

19
21

TH

Bl H] YA S 2] RCS :eoeerereremmsmsrmmisisisiiiiiiin

2-3> T}

<3

A 34 = 2]

2-5> A|2A= 9
3-1> t}

A
ar

<
<

e

=0

veel

ey
o}

pzel

4

/&

Hr

3T
It

32

=z
QLN

3-3> I HFEofF t}7|

<3t

FME 2 BAAE S

3T
It

<
<
<
<

39

3-7> AHP #

3T
3t

_Tloi 7].}] FL eereeernini

47

ks

4-1> AP Aol A A A]

4-2> ApolH

3T
It

2

i

7

G
7

=0

H

hYA
It

A7

A 3A]

3

3

+ 4]

3

)

o

=

vl
=~

<)

(A 2A =

H

[e}

713

laax

=

rvzel

~H

4-5>

<3

— XIlv —



0~51

A A A]

&

4-10>

T
it

<
<
<

i
Nfo

o

lanx

e

7}

4-11> A1AF dato] i A3AF

A
aL

A
ar

62

i
Nfo

o

jase]

&)

7}

4-14> A22F d3to] HEo A3AF

<3t

25 B g
I
-
S S
Do
o B
oW
= < &
oo B
o = P
o Ll o)
do X T
ol %o N
GGt -

rox
mmOmwo_eronU
A A e Ay
T T N T
< < B <
AACAA
o O o>~ o0
o o
4 - =
== I = R =
VRV

RI(Satty, 1980) - wwesereseresrreseeenne.

2 S(n)e] wE

7}st
4-20> A 7Fe] A3dv]

g

4-19> ¥

3T
it

<
<

71

3T
3t

74
6

g el o

4-22>

<3

4-24> = st o

A
ar

<
<

A
ar

S

4-26>
4=-27>

<3t

AAA

%1—

=
o

<3t

i

3 7))

AA A2A Sl

S
Q)

37 of
Ek
=

|

4-30> APRA
4-31> ARA

o
4-32> APA

1
T

4-29>

A
ar

<
<

T

7RI

g

5702l
372l

=
O,

4718 2(ABA

Aol thek %
Aol TRt

=
o

3T
It

22|

7]
3

Y2

g

b2

=
Oy

37 F2(#BA

s

Y2
S

=
o

3T
It

<
<

- 87

K

7]

B ERAABARS; 27D

% wejglol o

3T
3t

— XV —



T RAABAR; W] Rk Sk 83

3T

5o thok

Ay

H

4-33> APAR: AloH

4-34> A|2A|

3T
It

<
<

=

o

_&O

3T
3t

, 8712l

, 571 <]

[¢}

=

H7 A (A|3A

ki3

4-35> A2A1S SEAAA D40 o

hyA
It

<

)

—

91
92
93
A

HWLXXX
T W R R
Wn_uuu%n_rm
b & %
?um%%
TN ST
i R [
< X < <
o) o oF o
g s e |
—_, L L
X XXX
BN I S
VA NYANEVANEEVAN
o 00 o oO©
A
< <
=B == R =
AV VA VAV

o o

<)

A 2A]

PEK
=

p—

4-41> TAFH QEA

A
ar

<
<

A
7}
102
o
103

==

5

==

]

kY2

(o]
o

Q1.

7}
o ¥

o

|
[e)

=

T

3l A|37

) .

st A3

94
A 34

[¢}

==

T

)
pal

A 3A
2 @ 2o T

A

i

°©
pul

A A D8 2ol of

A

of i

1

=
ko)
1=

o o

=

Apoln] ol

‘/\‘I]:‘E‘,

==

o

[¢}

==

A2AS sl of gk A3A
— XVi

A2AS &

A 2A
A2A

S|
=
S|
=
=
S|
=

pS)
4-46> AR CHAI A A|2A|Z d b

4-42> AR QAL A 2A]
4-48> T-AFH QA AW ‘A3

4-43> TFAFH QA
4-44> AT E QA
4-45> AL H QFA]
A4-47> TAFHQEA]

-
It
-
It
-
It
Ay
Al
A
Al
-
It
A
Al

<
<
<
<
<
<



q &

I.

1. 797

2 AlA

Tha

=
)

ofell A Al-§-©]

o
ﬂl
)|

Ho
_1_Awo

0

A

Z A o] T}

)O. 29 ALEo &7 E wa o T}

=N
(¢}

o, #%

B

| =hEan

MIGE

of thnls

L=
o

-
A

% ej o)

o

201913 99 A§-Tloleulo} FAFAQ] bl 1w

a1, 2022 104

ol

=7}t

o= AA AHgEE W97
gl A = 20200 9€ 2 11 AHF

\=]
By 2

=S
(¢}

o
g
o

o
ojn

Ho

Ho

Ho

==
fjte)

N
Ho
frod

—_—

i
)

i
o

o

wmr

T ol

&

3

= =
*é"a)’

717v F3gm o] A5 THADD 714

FE717F AR E AT

i

ol 52

o
w0

ze)

o)
o)
iy
Do
A1

file)

-



53,2022 129 269 B3 FAGF] 5th7k f@u o
Watel @ A B9 BUES g FFNA M
pZS

=
CF A] ol A A =2Ql =A(KA-1 4 (#)e 4
a7

N

g a7stzd dsstgiohD ol e @ A

of olel W o= FA Wk AGS wAsT YUY B £AG

93] obTol ABAA A W7k A AT 5 9l
#

1 2
(e 2 S 5)7h S HAY) wEow A

} 201744 6HOY NS QAT OpAIoRA

WAE MY 29 PLO| w1
Het20|ug F=

Uz M=

O e

gy R AR TAGFEF e FAA A

M
i
0%
K3
>,
k
—d
l-lO

D 849, “dt 771, 1.8m &Fol Al 100kn---Hi “o}E FA 2} AFH" 2HUYR,
2022.12.27.

https://n.news.naver.com/article/023/0003736908?sid=100
2) A, ‘53 F<217] MDL ™ol vl "shar w9 oFs HSET” S d R,
2022.12.27.
https://n.news.naver.com/article/469/0000715055?sid=104



bt

10
o
i

g Aol =

) .

of ol tf

ol
s

4 H = A

Q

AA L

o

(¢}

o

=

|

J 57}

A
!l

2 A3A S

=z ]
=

[¢}

E(A2A =

5}

7}
TAE QI S5t /v /v ’ojol

| TAEIAIE S5 e/ We /o)

HOREE ot

o

3
oF
ol
70

%

X
N

b
el

)

—_
fi%e}

B

N Al TAFEQEA]
2(A2A S, A3AT)



ol

7t&a

3

< %

=

A 3A]

=]
=

<)

=

|

(A 2A

b

g

Y2

2,

7}

3

by

I <29 1-2> A=} 9

3

_?4

7}

A 3A =

i=d]
=

o

E(A2A S

] 7}3)

Ry2
JO

%

I S22 A3 98t 7+ 245 3HSSRA, Social

S

=] [oJNNe)
24 9

o

H]

5

Ho

Science Research Automation)3 ol A A

sheich.

«
<

T
il

A

0 gl
o =
Iy 4 o
m TGN
N K s FO L X
g W Z®
fr B =8 o
'Tx o ™ o mm
TH KO o zr®
Rz Wy =2 gy
O_O N N m il — 0
TE olm mdt K&
B Ol ®
s S@ Z% =
%_ U mbM\ <
or @ ® d
(o] N
3 o- @
B @

<Y 1-2> A3 A

AF

3) Fe¢= Ak FErAd T 253 http://www.ssra.or.kr/

AV8) 38T A B GNU 2

L
o

% A& 37} (GNU General Public License, GNU GPL

T2

IZEY o521 PHP, Mysdl, R

4


http://www.ssra.or.kr/

g3 2,

= o

Al 22 FHk) 78 <]

N
(&

A (

Ho

)

gl

<

!
i
X
frod

0

N

)
_

—_—
file)
o

—_

_XH

Ho

gasel

i
o

fite)

Mo

Mo

o)
N
B
ko)
£
N

T
o

)

Ho

<

2021-10=2)oll A A (FHA —

H

KISTEP 7|53 H ¢

&,

123

A

il

e NN e

4y | g0 | o= | | 0
= X oo | X | == | 15 | P |
N A
oo |~ |0 | do| | < |7 | I of
coll b S S VS e

DT e N

O | X

. i

i =

+ s 2

o~ W7

g
]Jﬁnﬁmﬂﬂu —_|=
dolm| [N || D
™ ol e
sl BTt i ey
T
s X il
N i ca

23!

bl

7}

78 AR F

3

NEe

s

—_
o

4) FAGAND, “FEYF

50307

<

=50307&categoryld
> 2021-10
0031&act

1539246&cid

E|=2” KISTEP 7| & %31 g

“ ?l‘
https://www kistep.re.kr/board.es?mid

.95,

https://terms.naver.com/entry.naver?docld
Rl

3

5)

=42258

view&list_no

a10306010000&bid= =



2 T4t

=9

ol s
=

A oA

AT

=

B

I
-

W97} o] Fo] F o
b )9k e,

°

52 5%

]

o

A

G717k A oy

wK

)

74

]

8

s @to] 7]

o=

871 9

S

B
1o
Ho

7 (3078 el Al

aw./o

o}
Mo

~N

—
file)

TARGIA A W TR T



H213%-47](UA, Unmanned Aircraft/UAS, Unmanned Aerial
System)¢} E=&(Drone)d] &o #d =l /9] WIHI HioA
gatA AHelsto] Ab&sta A FormE ALEA F gojo g

= /=9 T &

7h & A9

s RFFo e GHO golstm vk =¥, SE B &
A9 A wEgd B RO SEW) 22t SEL FF
#7015k R PAt wE £¥E Adon nsta ek A
JEFI, FAAF, AIRAYL AWY 5 e Srrxs

%x

6) T EIFH(FE G A, “Fatdy”, 7P E A B AE, 2023.1.19.
https://www.law.go.kr/%EB%B22%95%EB%A0%B9/%ED%9%5%AD%EA %B3%B5%E
C2%6952688% EC2% A0%6842%EB%B22695

7 FEALEH(FEEETH), ‘=8 &89 3 3 7tz
7R AY, 2022.6.8.
https://www.law.go.kr/%EB%B2%9%5%EB%A0%B9/%EB%93%9C%EB%A1%A0%E
B%B2%9%5

)

HE(PY 2B,



2016. 12. 30¥ H= FA8gF7] A=ES +7/517] sl F2AH]
FAZS g Feoladlyg 7] (Large UAV, 600kg ©]4}), =3 F-ol3ly

7]1(Medium UAV, 150kg Z¥ 600kg ©|3}), F<1&= H|PgA]
(Light / Small / Micro UAV, 150kg ©]3}) o= £9= A A3}
of ARg-staL St

32w deckdnet sdsA FAGErIE FAVE 150kg 26k
0]
PA

Ao WASL o, Fn PAA= FAVE 150kg oletz
wato] ARGt leh R, P 318-01(FE T B

= Ty
A FAFE7]er <1 ] PgA o 7=
ol A

sele] AR FARAIFF I FACAOID, £ AWTTH
(FAA)12), % F(AFI 13-201)13) ZofA] FQlsta7](UA/

8) A F AL FTNA LA EEH), “FA7] H7kETe] Y=, w77]eEEY, 2016.12.29.
https://www .kats.go.kr/mobile/content.do?cmsid=482&skin=/mobile/&mode=view&pa
ge=6&cid=19045

9) THHCIEAAY), “FEFTV] =& T B HET, gUPHEARAY, 2021.04.13.
https://www.law.go.kr/%EB%B2%95%EB%A0%B9/%EA%B5%B0%EC%9A % A9%E
D2%952%6 AD%EA%B3%B5%EA%B8%B0%EC%9A%B4%EC2%69A %6 A9%EB%93%B1%

EC%97%90%EA%B4%80%ED%95%9C%EB%B2%95%EB%A5% A0

10) T ENER(F3tdgd A, “ratdw”, 7hHE A 1 AlE, 2023.1.19.

11) ICAO Safety, “ICAO Model UAS Regulations”, ICAO, 2022.5.30.
https://www.icao.int/safety/UA/Pages/ICAO-Model-UAS-Regulations.aspx

12) Federal Aviation Adminstration, “Aircraft Registration Unmanned Aircraft”, FAA,

2022.5.30.

https://www.faa.gov/licenses_certificates/aircraft_certification/aircraft_registry/UA/



Standardization Organization)14)o]] A

gl

International

(UAS) 2+

(SIS

AL-&3

=
=

T
T

vl
=

CERIE N VEL

Al s 3y

g goj9) A

b o

5

e

o

o

0

R

il
i
it

Ho
;OO

—

0

A
Mo

0

<4

Ho
_ﬂo

0

A

Mo
o
Nfo

Ho
_ﬂo

0

ale

7] Al

5}

=(KS W 9000, ¢!

3
ar

< 20161 =7F

3, w R

o,

il
s

il

il

G

A

,_Iryl
)
Ho

|
F
TH

To-

—~
110

s
it

o

2=

)|
i
iz

%

—
ile)

—

0

=
il

~
Mo
_ﬂo

—

e

= H(B0km)S] 4

A

d

o] A2%=(150m), Fi1%=(14km), Lil%=(20km),

Ho
_ﬂo

0

ale

o)
)
Ho

&H
i

,_Iﬂ_/I
I
Mo

)

2—1>3} 2t}

-
2t

s <

H =
+5E Ay

“Space, Missile, Command and Control

13) AIR FORCE INSTRUCTION 13-201,

AIRSPACE MANAGEMENT”, w3+, 2018.12.18.

https://static.e—publishing.af mil/production/1/aetc/publication/afil3-201_aetcsup/afil3

-201_aetcsu

p.pdf

14) ISO Store, “ISO 21384-2:2021 Unmanned aircraft systems — Part 2: UAS

components”, ISO, 2022.5.30. https://www.iso.org/standard/80123.html

, 2016.12.29.

2]

A~ 5T 2
=T

Fo] Yer, =]

A
3t

), “Rel7] 27h

FOALAE

2

AR AR}

15)



i)

—_ —_— —_— —_
file) 10 file) file) .
S | o o Mo
N R . _ °
H| 0| » N D) -
= | = = = m
o & = & =
o | S I, S o &
S S S S S
S S S S S
L0 L0 S = Lo
© < N —
ﬂwo ,I‘VI —_— ——
No ; [ D E
E_uv __i ;i 0 ﬂwo ;ﬁ 0 ;i o 5
o | ¥ | 2w lud g w
5 2 | B8 |EEREE =
e R} — O ~ N = ™
i ~ ~ ~ ~ '~ ~
gy [M o W ol coBe | R | Bo| @ Ro
oA | B | dr T
TR oes| o | o | o
< n- n- n- n- n- n-
~— m ~—
< <
5| _" 5
N N 2 N,
WE | TEHo 2 |fm Mo o Ho @
HT_ O 750 Q o _ﬂo @) o ﬂo @
iy n_tuﬂe No o4 & A,_W_H
m- o0 o .2 o "©
5 E 5
= /M\ N

7|+ 2 o

o

7ol AR 5

Ho
;OO

0

A

NG
Hr
olo
of

)

Ho
_ﬂv.o

0

A

Ho

L
;OO

=
H

™
=

H] 3 5 &] - < ol A

, 2020, p. 11



X
o)
Mo
L

;OO

K

ol
G

e
ol

ij
et

)

R

g

—_
file)

—_—

0

o

)

A 78

o]

T

T

3 A

Hlo] W FERERg

5

F17)o) 9]
AT Gl Hl Y

(e}

)

ko)
A

].

thoto] =&l

°©

=

T

Fof -t}

[e]

A79% A2
kel

H
i)
A1

A3} e

1]
=

Fob ekar A E o

9]

ul

]

<

==<o)

H

] 3 o

T
T

5}

AR

5]

3

°]

En
XO
il
o

b

o

10%1_
Ho

;00

R

o+ 17

of-
T

] 9 3=

Ho

Ho

| 7 k=] ko Fol
9 (P61B ~P65B)

[

=
= A

FRlo2RE 200MH o4 ol
PS|

ol o},

-
)

TC

i

bl

A

D2 FAAEA dew, FAlEHolA

ot

B

ul
=

EYANOR
N =

g%

A

IR I RS R A

S

S 2ol mUIERE <

JH <29 2-1>18

°©

1

o

®AY, 2023.1.19.

A7 e %

L

=

A 2

vl
=

A4

s

.
&3

]
3} o},

T

https://drone.onestop.go.kr/common/flight Area

1=

A
o

150m ©]
o]



o
<2

H] & A

vl
=

| #d & A

N
Ho
_ﬂwo

—

A

<y 2-1>

ol &

43 11

20204 9

Mo

Mo

a1, 20199 8¥€el = g

)

ﬂu.o

N
frodl

)

0O

-

Ho
;OO

0

A~
A

—~
10

—_
fIle)

~

H
o

Al A o, Wb4 18km

T
T

H 3.6km U

FEolgle] *

g

70



(S

5]

A19)

o

Ho
froe

0

A
o|]

To-

iy

akal St

&7 A3y

g
—_
file)
1

2o

ofg] uetellM At

|
)

—

o

=

Ho

o

b

o
I

g

ol A

A =]
= A |

To-

o

%

of A AN 714 €]

1

110

o]
i

o

NI

i
oF

o

2

ul
2y

ile)

o

oo

)
T

To-

0

<719y 2-2>9} 7t}

9 ) R

7] e

4R AE, 2022.1.18.

2017.6.21.

148838340

https://www.korea.kr/news/policyNewsView.do?newsld

7] ZeAa”,

2l
https://namu.wiki/w/%EB%B6%81 % ED%952%9C %20% EB%AC%B4%EC%9D%B8%EA

2%B8%B0%20%EC%B62%694% EB%69D%BD%EC%822%6 AC%EA%B1%6B4

=
T

g

°

«
=

21) -7,



T3 7337 HPAZ
1A (2017d)

S0 9007| H@AR 24 21
- I IGARY SA7 300 - M 00 12 0l - MDA 501 A1) B 10OiE
~ A S+ D27 dip - 0 2248 e (0

7 X0 B
: )
.' [ 48
ME
24 04
m L= A Azl
i i
4 i
/: kg
' Ml (g2 | 1° Lo
& i.ml.ﬂ Hillf : ‘g% ﬂ . Q“ﬁm
]
S /
a | HHug
O S0y N YNER IB0TTE BN Y
QU 45 4= (1 B Z29E BDMIN FiDE R
j
O3 UHIUE 18 1 WIE 01N 0 |
[/ L. - g a3 HEIR :

ok 20229 129 269 53 F1gE 7] 5t deNl e FFS
(7715 FRAe, Ag)stes 2fe Atz Helgls o= <l

22) At ‘(M AEARIRIA 3 F<17], 20149 HE % F17]1¢F ofg A &7,
TdYH, 2017.6.21.
https://www.joongang.co.kr/article/21686506



o
il
>,
=)
ol
—r—l
2
@
(\)
S
(\)
w
rL
’—A
o
o
e
K3
X
m{o
o

SR (22, 12.28)
2917| EF —
A (TOD) § [ 2AHEA4(MDL)
o 8%
i ey * ol
)C/)’Cg St \ I} = 7
K/ K \‘ \ | XA =3 ;-_’?l 5 [
1 ¥ T\ -
N~ \\ 00
/ 4 g=1 4% j\\\ ~
ST I —— —
} =4t
X7 (P-73) [
<9 2-3> 53k By ‘giTd A9 U v g 223)

20181 8o HvAe}t wiF= e do] w7
71 d Aol A= T & %
5}

a5 g9l Yo F8EUT, 20199 9L E FAEF )0
T 07 o) Ae-t]olginlo} 2 F) A} ol I(AA A g 3
AD7E Bk A Al 230e] dsir 2AskE & 2 AR

23) A, shAlg, “EuhEE doly xFE HE AT WA VIR Z5k
AT, 2023.01.05.
https://n.news.naver.com/article/001/0013683991 ?sid=100



B TH o W oo N X M § oW ~ My
sy o, M BAIT TR 5o
g K O ok % T Ty o < o
E o P oo g AT s R
o o) < ~
. o 1A Wﬁ N X 11 ~ _
W A T <Y o o
mX EE —_ = OT :i ME ‘Ul =1 e
o> L k3 "o ol = B oy "
T N ROR T o o S W
@ = Mo T =3 of m _16_| A ofp M
= Mo uy Qm e m_rm N ook Mﬁ o
v~ ~ 0
~ olp MT M_. M Ko _ 9 o=~ P F N =
Fo 0 Mo M Wrw % WM ) WM T = 9 g
s X ze ~
o Ho ~ = g X N R
> %Madr% T o XN o
o o R o — =<m Wk roll
. ~ ol - T R —_— —
W o 1#_ol aox T Mw_ﬂ Ay — =% o H
NN = Y o N 0SS a|E )
" OTT S F oo N _ ok o
U B A S TR
LN
= - B _ o ) Fo T M
— o ) ~ — =
5= W 2 = 2 ®F 2w o=
o N R I BN A & W
- e N SO S ) I
T ﬂ_puL = OL o ﬂﬁ —_ JH ~ ‘w_% o1 OT —_
. LL o TH E.O 31./11_ "o )A,._ lo S.L 1o° = ﬂ S
oy S ~ NN GO Mu_.# o T 2 = o
I RPN~ B R IR =
RO - 90 3 - v B RO
& 7 W 3 2 do o P T X N
1) o = o S N < © P o oo x <

|

|
3908

13
2

b

L

]

u

33467884&memberNo

ZIREA A (el | A 1=z 5) =

VERTICAL

“A 7}
1330=%, 2022.3.17.
https://post.naver.com/viewer/postView.naver?volumeNo

7579&vType

24) o] FH,




3&7] &2t

o

p—

A

o

=
[

A1} e

=
T T

5

il

o5

W
1]

f

F71 %15

bors

oﬂ HO"I».Ilﬂj—x] -

CEE

L
T

3t

3

- -
£ 3

79 gzt A4

6]:]]-

o

=3 ©
EHA s

2191 9]

S|
a

I=4-71=

R

T
T

5

B

% gl

PN
T

AAE F=F317]

=iy
BIECKR Y R

v(:;_]:

S A
= -1

AN
=

(

Jo]t}, FAMgol A

JEATEREE

3

9

(5 [R]By

4l

.
CR

H}

5

%1—

)

Ho

)

=0

ZEFik) 78 <]

I

i
W

—

_XD

—_
110

—

il

N
Ho

Ho

o}
o
B

fife)

ﬂ.
T

N

gl

<

!
i
[
ﬂu.o
0
"
)|

—_
o

= gE"00| ),

—_
110

Mo

—_—

ol

o

R

i

R R B =

k<
ol

bol 28l o}

5]

oleh 39 AR A

)

o
[e)

.

Njo

= 35k A, 2019, p. 23.

26) TAHGOIAA, “HEWF

50307

1539246&cid=50307&categoryld=
AlFFElE € =, 2017.

RHEJEE 7]E9] ol&3 2Al”,

https://terms.naver.com/entry.naver?docld

27) Arg



—_
file)

ol

FAFEQRA A

A =

9]

R

o

TH

ol A

Foogltke A ows

9]

o
{F
il

—

0

o
X

-
T

X

th 2l

‘CH

EE EREE
GF7\7t obEe TARAH

AR e, HiEe

el
=

R

A7t 9]

=
w - ubEkel -2 el wA=

H

ol
=

Fulel o

HS

l
=

S|
=

ot wpehA, EALRHA

7l EAAZ Al

719 ¢

Mo
;OO

p—

A

0

Z] A
ax

4

S

g

o

Mo

Mo
;OO

0

A

To-

on

A
ey

o

[==<0)

o]
i

iz

| whee,

N
—_
110

=

A

o
o
o

o

)l A

KISTEP 7|&=53E238(2021-10%

1

S

71== doly, RF2Y, F37hH e, IR

9%

2 g0l

A o A

2021-10= 2021, p. 3.

Ay

]’E] E%H

(e}
R

n

MR EE A27405 SR 2022, p. 72,

i

’
]

U
o
=4

- R
o N

)

28) =
29) &

, KISTEP 7|5 &2 ¢

[e]
&
L]



4 gol

kA o A

A E8) A (Hard Kill), Ax}A(Soft

3o ©e

2
2

ol A

5

—ReshE 4

.

i

(Geo—Fencing)

2—2>9} 7t}

-
it

shH <

‘o]‘jl

NEs F

&

s

&

iz

_ | -
NG
%/W%Mﬁ@ﬁm
ﬂm_l E.E ﬂo M Eo n_mo Z_.# X
T x| |
¥ o
i m g
Is o «
2|
i =
¥ z
Pl 2= |Eix| B
~ EREYER AR )
N R 5E
d o I SlEC
CU m B m o oF ﬂ_Al
T
iz K gl
Jl .H_u c

)oll A

(2021-10=

iyl
(e}

a8y KISTEP 7)< %3H ¢

st7hl ke IR Fhvl ehefl o

o]l I
AT O
A HoH

iy

Fohd et el IR 7)1+ 2F

=
S O

—~
fife)

_—
1o

AZ Az AA7F vt

%

o
rvze)]

)

o] = <4 A4

oAl AR 4= 7] wZel “3}



Agtet Aol7poll tigk 3] oAl ojdoe] EEE % s Aot
Zb g A8w Ve ds) AHnd oga 2

7h "A BA

FgE7] dSAAN g @A dACNA HEHe= Ve
<¥ 2-5>¢} o] #old, RFAAMY, #ertvel, IR, &3
A Tol gtk #@oly(RADAR) = AA7|¥E o] &3t HAHS
B 13t A2 S =74 (Radio Detection and Ranging)3tt}s= 2o
otk dolge dutl dE doln FAIFolA TS
A3 ARG Ao wa wAlE Y HEoeE HAA|IGE S

Aol Aol tpgEael AY % PAE e Aol

el Bolre] A0S <17 2-4>9) ).

HoIT U ESAILE

D

1

et
=

S49)/5:47) eI

<a¥ 2-4> Holy FA

30) 717 el H AlE, "A At gely A,

https://radar.kma.go.kr/lecture/radar/configure.do



&= dolgoA FFom WAlsle HAAV|gE RtEs Xo=w o
714 AR AA7|9E FHYUE F8 #EAsta v AL E A}
] el B84 HhAlE o] HEZole = A7 9t
£ ¢HHlU= skl A7 oA AaAer|= dAsstA "u, 1
S Al g #S5HS dold E=7](Display)oll A shH (224
AAE7] el EA A, A, FE 9 A A
& = Ak dlolge A WAbE AR7I97E #
(FQ1a7])el 2 wALE = HAS RCS(Radar  Cross
Section, #lo]T P&k sh=dl RCS kol AW S5 go]
H7F dAANA
RCS gko] #rod = )

A EAEAY 'R e XS Ve AR SUHEYH. AR ke
H) 8 4S9 RCS 73S <F 2-3>3 7t}

<} 2-3> tFs v A =2 RCS

719 & 2A(FAdE

Y
jus)
>~

1) & 4 P—SZ F;IB Enlsga | ShFE A F-22
(FF71) | (AF7D) | (mAE) | (mAED) (")
RCS(m') 100 25 0.5 0.1 0.01 0.0001
=71 (m) 48.5 19 6.25 4.5 01~1 18.9

2 FAgkgrie]l RCSE= e 0.01~0.1nto]al X—band 9]
5 AT A4S Hd BAAYE 3.2km FEolgkal ) o
Z

o) Fah ol AA AAT AXHE WA TARFIE U7

31) Globalsecurity¢] o] %] URL,

https://www.globalsecurity.org/military/world/stealth-aircraft-rcs.htm
32) HXA-JAdEd, dAA, p. 4



R S = < O~y - o B o ) Mo o = 1B = RN K
T EB L 0 ey By N RN B H o
aL o X ‘q fy — —~~ 0 —— ;OD 17_A| O# Z*O

\H_Al ‘HU R OT._ o N N EE ;OL UT @E 0 0 N a‘_ ﬂ” FI JﬁmE
) of — — Mo Ho M = g B XU ©X L T
ﬂw%ﬁo;wAao_%@%i_&ﬂﬂ%%ﬂ - %
T oMo ® 0 om0 ] — . o+ T
2o N T o %o m o ook %tu MU Wm Mﬂ M N l70 Nl Jlo omw T ﬂlmo
~ iy pnt C ~ 0

s sagt oane P bdEny fTed
S NN -0 X %0 R 0 < S
S m i oL T _ ko SEPS
< = = = ‘Ul _ roa ‘UF & E =
B O P Sl S T RO
wl_mﬂm%ﬁ%%%ﬂ@%%i%ﬂ%ﬂm _t#%ﬂ
= al A o ol N K Y o) W ™ S = o = o o

3 < o T g TEEOMKT OGN Zo o W
= N oy o A £ /el wo N L R N
OE iy ﬂ_OI ) S = B NI N 3 AR e E o G m°
W = & M AN 5 T TS oy 3 w
TR O o B o BB Tl
»A# 1rU. ;I\I_/' Ll,._ o Oﬂ — — a ‘mmﬁl‘._ ;OO ~ 1o
) N g 7o g 2T % o = o
ﬁr)%ﬁ_ MRZTﬂED_no»ﬂrmﬂuuuzT% = W oop T
D ihTpgat e 20RTTae L nd, ]
v oo 0 ﬂl B - o S B A g oo = wo o ol
n = R - ” S = I o R 51 9 Gl
S~ = < X o Moo B W o020 — N
ol = X139 E B oo omo = L B ook o g BN ik
X - E.Tu 71_ O#E N %u 0 ﬁ ﬂ " ﬁO L Eﬁ 1 EO
) w T do oy @) NG =
Mo .2 SIS —~ o= Wy N T o~ W o ®m P
S A S ) X & o ™ X ~
o T Gl U BT o ME B2 = ] Mo
r X B ™ oo x D Mo 1 R < ) = ~3 Mo
T 2% 9o AN A - C W g R
T EBERFAEATT P PAE BT R PT T o
0y o % N H OWR Mo oo = N o R~ = A ok

g siv]tf o], 2021, pp. 327~328.

iz

“E% H}-O]—g—”

59,

1A

http://www.dynamicshielding.com/anti—-drone—2/ouranos—rf-scanner/
pARS)

33) OURANOS RF~71Y &3 o] # URL,

34)




719l g Q. FAl(Radio Frequency),

A H.(Passive)

2—4>9} 2t}

YA
ar

sHH <

H| 1135

5_]__

of o

X
Mx@xxx
ojn
r
=W
FE| 4| <]g]0|o0
o
,_.,wo:/
oy
—_—
MAAAQA
e
o~
quy
s |lolo|lo]o|«
3
W | B w| R
| m,_ﬁ Jo | Jlo
e | XX | o | & A
- A

B

Xl
A

7] EAo] UAID(Unmanned Aircraft Identification

T RolER EA

=
=

Number)

olt}, &3 #HA}(elD)

i

r}.36)

i

!

oj

g, A7NA, p. 329.
B

Yo o°

ol

8
o~

https://ettrends.etri.re kr/ettrends/194/0905194003/



o]
FO

=0

H

2] 4 (Hard Kill) ®H3y A=A (Soft Kill)

all

OE/UE A, 9

ol &=

ks

2] A (Hard Kill)

/UE A, ¥

Y 252 F

G

Poll A% AL

2 elx Y o] & (Openworks

Engineering) ol A

(SkyWall)o|t}, ~=7Fo]d o] A

63:

71E

AAAA e

o]

=
=

X4 d9FAL U] E(Skywall) 738

. 2019.1.8,

=
R

37) AAG, “2019, QFE]-=ET AW 7 EEHT, =

16062

http://www.irobotnews.com/news/articleView.html?idxno
38) FORSCUNG UND WISSEN, “Drohnenabwehr: SkyWall 100 schieBt Drohnen vom

Himme.”, 2016.3.17.



o doltds A 84
StAY Fog WaF-7]el MANPAD(Man Portable Air Defense)
g FErEs AMeEste Ao @A Rheinmetallift ot
Thalesit~= 71 VIAMY BoAAE /Nxste] FAFE7] Bl E
gk AulE dofjsta oy WEg thestr] o Ao ® <lE 1)

=
H, uek Fog wzkel Kol 23 darp B ¢ e vl

AT},

AAAUA £ TAUA Ao AT AHgdtel FAFEIE A
A o] AY RF(Radio Frequency) Gun HE+ EMP(HAA7|HEX2)E
ol g8 FA&gET] W HAA FES HAT = Ak ey A o]
A= A 5~30kW 39]o] Hol AR 2km o] EolddEs|= o7

https://www.forschung-und-wissen.de/nachrichten/technik/drohnenabwehr-skywall-10

O-schiesst—-drohnen-vom-himmel-13372281
39) A3tA], “HEAM, EHER ¥ 3.5 Aux” uld A4, 2021.3.23.

https://www.mk.co.kr/news/world/9799246
40) AETF, ‘Aol Y =2 IS 9 Aesk ‘Auksl W’ ol F 74 A 2018.7.15.

https://www.ajunews.com/view/20180714202201488



9] Rheinmetalljit= h&%7] A

~¥"o] ~7lo)d = (Skyshield)o] 10kWH #o]l A=
9t} RF Gung& =499 Diehljite] HPM(High Power Microwave)

HE 5= A o]

e
_X_l

>

Jell &

N
Ho
_

—_—
o

A},

|

7

]_

5]

]

A
=

/\01—

#, AL HAA (Geo—fencing)4D)

A A4 (Soft Kill)

A AA7)7)t FEsE ] 1 )5S

EMP(H#}7]H

Mo
;OO

O
i
—_
0
=<
itz

i

T
Nk

1)

RO

I

—_
110
olo

~

Nfo
Nd

Ho
froe

—_—

ale

i

A7) 5

|

&l of

)

A

(@)

=

=)
o

1) (Beamforming)

7

<)

Ao B

Ho
_

=

=

B} (Fencing) 9] FA 2 YA AR

o

=

(Geographic) 2}

sl
A

A

o

R

AN AL 9%

41) A 234 (Geo—fencing)

o
R




)

A}

[@)

MAVLink(Micro Air Vehicle Link)
Replay—Attack”

kA7

]_

2
5

8 xﬂ

7.0

A ol

3l 7}

Feate]

7}

Aol

T

T

5] 71 A

S

H] o]

F719]

5}

|

=
<l

o

Hlajo] #7hE A ow o5 A

(Geo—fencing)

C=

Aol &

A 2TE

712 Holek &

5

i

0]
A

PN
T

]

&

N

ol

A

o, %2

et
W
)

o

Falof @ Brhas

Al

g

oH

Lo

-

A = ofl7] o

42)5

<
=

Hol tlgetr] ls) TAAAL Aol
44 A 7]

Aol )

)

SRR R

7]
T

NAA DL A)E A QA 7] A]

A



o

Ho
;OO

—_—

0

ol

blo

e
L

NI
Ho

Fal lem=w A2ASS e

)

[¢)

9]

o

=

A 34

St
ZFea (A 570, A" 374, FE3} 2

1] 9%

Ptk 4 A2ASe @48

S

d= AA A

3

3

Az Ay

7] &

13}

o

=
T

&

d

S

A, gt 7T Y] AR el A Abol

—_
o
o

G

il

718

3

3

AL 249 57

SHAAX DL 1270

27495 =g AT AT, 2022, p. 14,



7} 8 2 43)

&

44 7

29

K<)

A 34

124
=

2-5> A|2A =

<3t

~ = ~ = ~ = G
Sl il X W ﬁue% EE o
<~ Y <~ Tl ﬁo&abﬂu o O ioh
do ) 5l oo I Bl | o M) B T ey or
N ~ 0 ~o . |xo uroﬂuhﬂr o of- %
b | Br% [BrZiazEiii o -
p| 20T [FeTPeTT L) X filia
N X N KRN X %Aotﬂl Gl N
& o & |Ropy G| Rowy AT T g A B NF
zo pf N |mo ] No|mo p] Ne| %™ — 17 T ol
Mo m N %Hﬂ%ﬂﬂ%ﬁﬂw g T AR
TR )T T o TR o) T %%%% L I o
W EA,W
S {
3 ~a 3o | o | X
< < » D W o & IS
S B | B | B W | x| < 6y
O TR IO (5 O A LT A el I £ 1 O e = ol S P B £ P
~ E..# o E _.7E UK htil UX X
N R ol R IR | T e | o B 7 )| kol | ™| 7
o B | 20 | BT ]| | RO | R R oo o | 8 | ||| | ||
G N R RO R O il PR ol Pt D i i o e T -l B e el I
R v P | || PR i o |4 /7| [
A_umﬂ_ B O ﬂAEﬂm
Uy N
<0 B
-
- 2| e -
o - _ oy o 3 =
= X3 ) 3 T RS
oY [ AU g R W of ~ o )
T o o L2y o X
7A

AT A7A A1 2023, p. 91

A

%

d

=13
=

?_”7 ilj\]‘

gl

}

o

e



S (Multi Cri

Criteria Decisi
ecision Makin

g Method)2

g

A *

7]l oA}

1. 714

~ R~ ~
%ﬂ,@ﬁo%mﬁ@@ﬂ
OL ZI oo w g_ﬂE Cn_ o "o LO%O U_LH —_— ‘mﬂ ] f \mwﬁ ZT_
zrlyoﬁ}i T o L L IO -
N n ~ o EE N ‘Ul — ﬂ__/” dﬂ ‘;“V _,A‘._ N — O# ™ ;OL ;o_._
. ﬂomﬂ#ml% o o m74ﬂw G
@w%@,onLwLﬂﬂ%ﬂH_zT%%ﬂxﬁ.ur«
T o° o~ Moo 5 MH ] o ~o o N X = Pﬂ ) ajo Cl
o R KO KO = T T <P = ~ T il ral—
— X T o TR g W oy = BE o m =N
5 w T = W = o < ol =~ ol o s
N r’e N -y o JH <X = AT ﬂ.ﬂ N o#a %o ﬂ i) :.L
Mo T ©° < s X ur = AR o0 [ - B -
o & P G o & o T ot HCN -~ w ©° ol H
Ho B O 5 - ?mi}mng% SRR
o mO mc%mrwgm.o_e B o ﬁm@d B o W@ W
wwqu%%A%ﬂ%%, ma_smﬁfAﬂﬁ@mr%
X —~ 5 TO i, __ K
@@WW%%WWﬂ%W%@H@Hmﬂﬂmﬂﬂme
a4ﬁuﬁ%gsﬂﬂﬁqﬁﬁgmam@g%
T 7 OO N Ol frnﬂo&,ﬁ%@wﬂ
s ,@l ~ ~ 7O N ,ml.._ OO “ﬂu” = OL ﬂ_A| \mwl ol
S o — 3 ~ O XORe —_ N HO oy X° h o
o o B = X o - ol o 0
= o 1 = < 7o Wm 5 T o w N Mﬂ o i Wﬂ - O
T —~ oy OP o o
%%%1%%714H%%%%1Q WEAmurmm
H&ia,aios LT E < 9 o %
5 I . AT T
° ol = AR gl X oy s ™N < N T
o Mo T <R — N = o) P K B — 7T T
o KB ox ﬂ%ﬁa_,w@o}ur@ X T e a
= T oA o . 5 o N <~ — W o o= B = o
0 WO o — W o O] Lo = o})
AYgp N I wom X, W om X o
yﬂutm,ar;oo %s%ﬁﬂrﬂéagﬂﬁﬂ
o — i e ofp L H Mo % w® T o5 = e HH
—_ _ O Ot — m —_— #E C#O JvNO X —_ E ;OL ;OE % o
o = R ~ o = B B N o 3 I o T W B AR W o
= ® W o @moq}oxﬁgé _ il w =
o) LW e o B ° Do
BT %o <~ N2 3 Lo
AUgQHﬁﬁ@ﬁﬁ;wﬁwq g
~ T %< o ® WT " L
1

- 30 —



2. T

U7l gArEAR e A gisks FEOHE 7ML o=
oM Hzx FHixete] xlolE HAF ehE b Foprhe thEA oA}
AA(MODM, Multi Objective Decision Making) W3} 531719
et 5 ASE 7HE & wrgste bS Folrbes AR A A 2
< dATANA FE AFESE WH S gAEAE (MADM,
Multi Attribute Decision Making) WH O E U= o JYrh4d) th&
/s A EdR W EAS AvEY <i 3-1>3 Pk
<#E 3-1> 9E5H /054 gArEAA BRD)

G254 oA 2% 3 (MODM) | B&4 A-dA #E(MADM)

dre Fadw AHgdeal | faddel a7 des g 2
ol Folq Hz =l ghedelis oke 2 A, A A

Aolg Hastals S F= A | 24 2 AARANN T2 AL

ofN

= A4 (MODM) Wiel s Ay, 2uA ey, A
ALY, BAAY Fol da, A oAAA(MADM) el

AHP(Analytic Hierarchy Process), TOPSIS, ELECTRE &o°] it}

Ae oA ad el BEA BN (Aol /W), BEDA Bt
¥, AHP 4, A29E 240 tfs) 4sinAch WA U 3
A= 299 AEAE A5n AEA o] met Yold A4S Ha
o Tieke Wl Wolr] WEel wamA ekt 7hEA o

Wel WasA Ayuel 9A ex 9 Polo AwA AFel A
@em, A5 Lolue] F@AQl walol vk BEAA Wby e
44) AEE, ‘drlE JAAR wREs 483 FUIAA 184 ROC B7HAE A



- 32 —

1) A, AAN, p. B
A7) AES, AAA, p. 3.

o_a B %)
o) S % | 1| R ]
= O ER oo B mﬁ o T %W
X = O#E 9 \H_OI = 7w X <X ~ KO AW ey
J@l E.O T EO HAl ~ dﬂ C._O % ﬂL ﬁx_l — o
Ly O R co _ 2h 2
) N 0 D.rl Lt ~ ~o ;OL 0 = ~ Gt EO ZT o) N =
- o = % Pt X 2, W= B T o M o
Yo & E = M = % ® o o W BT S T TER
o] =~ R r o m I~ WE B Zo B
£l - N S op K mo| 8 o o Y
—~ N P — o o= X S o o < B
AR woE B ) o N TR oE — 5| = 5 2
A P FASS
X A g o oA oo " Mo | [N ROor A Mo B X O
W oy © OB ol oz @ 90 B SRR A TN B R
W w5 o Iy Ma ~ B B o5 do G R
o o] " = = N
PO oy EE bR e % | & zEF EZH
— T~ U | ol o =0 KA _ 0 == o
-~ = B T N R N 4 =) o
~oEs®®ox oy L ¥ B YT R
o < = T TN o ox M = @ | zﬁiﬂwﬂﬁ%
0 . ofp T ol m " N TS| oW X Tod =
14 ™ J —~— N 0 ERENR N
%0 o| ﬂ” W o W e N Mo ol Sm | R %fymwwﬁﬂ %
a7 m} ~ _l . fIle) oF oo
lxixieliw T Wl mrz wm | =
N TR T N = L w7 % - e I ~ -
_Z_.O = H o) ﬂ__lm Jﬁ ﬁO fie) mﬁ ‘Dl E.m NFL Z,rl o) EO OL J._UO
~ X5 Eo 1M,ro = o ‘m_vl 0] %O mmO . N T ol o il m_\rﬂ 5
oo P D XN TOA || M| M i 7
oo T o= o Sy W E3 oy o |djg e BB oo o
0 ) _/L ~ — 0 :.;E ﬁE o ~ AT_ ~ A_I U.rnqﬂ o e jan _ =
mHroER R — T o ~ o P R B < 9
™ = 2 r iy bX | |3 mllm Y m X
" o om X g T W ol o n\w ¢ o m Bl = Ma ﬂ_m/,o N (B
gy N o o o T T o ™ T o W ol W s i 4
o T S N ° N T T N o R |
TR 28 T — — % RO £ e by Bk 1k T B | Mo N X0 o ~o ol
P E T ST T E Swm B |
T T O o W OT o o ﬁw b 1 ~
— ™ ok o R m % B =0 B %o Gt
<o o Il N 3 X0 o A,
©H T w 5wk Z
&




3. € AHEA HHE HE A

N

)

3

’oﬂ/q% Ry

1

)

A7 )

3

|74

N

E
No
ool

o

o

Py
=

)
7

A==

[}

hyaA
ar

ADD

]

[e)
==
Ty

sk Z R A T
3z}
HZE 4 2F 187 A

233
ATMNEAE AAALS

B7HA & ) EsD
307 A @21~25% el &)

=

=
CFAHY, 713

AHP
AHP

—~~

22 oo
14

X
KR

olo

744 3
A

3

=

9

!

HE 4 2F 187

AHP 7]

)
)

o

-

1
T}
H
=%
[¢)

A4

O]
“

hyA
ar

1) A4

o A

u}’
X

=
==

=

24}

7} 2+-50)
HZE 47 2 387 A

(15~22¥ We| &
b, B, A1,

-

7
17}

)
It

PN
L

astel NWE T8
A

A5ay 77X BHA R

H7HA
d
2%

=

3

CVR#k

g
3-3> ok thr]E SAAA BW A g Abe0)

T
zrel 9

)

b
-
It

-
aF

oo
o

X En
o mo

H
<

]
A7 AR

< T

7HA]

2

BT R

~ No KT RO

A
b

1+
H

CR

A3, 2019, p. 155.
— 33 —

3

Ris

D

A5
, 2013, pp. 252-278.

%

A, 169 1




7HA &

o

]

Ay

=4 H

T

o

o W

&4

3] CVR(Content Validity Ratio)

1

ks
p

S

@)
L5 =

73
a

71% 3 AHP9]

o

=N
[e)

RERY

7

o o H ~ ~
CRCIN NERE _ " 5
xX T 2| oo no N
B ax i i g
o> % = wuLu © o B owr
Q a 0 - _— - )
o 8 X ~ |y x| B = B | 85
T .0 o o (T MM R e | T2 A
T T nbew| Lw| O O | M| ©
S X —_ SR o = 2= M X
oF /P.w m X |9 Mﬁ 1ﬂ__.:M " — T = ~ = o
$ SO 4 Pleww 5 5 S
S < N I P 4 =
0 N N N <
ok Yo}
o oh
< = S I e = =
e M“__ A | AR w g Mm W > <
0 7 o N ~
Ma i M N P oy o o %
i~ 0 &) =
oW R o | B o ﬂ s T Jo_Mqu
0 0 A g A o 0 ﬂ.,m _ X
o= W X | o) | e R O 3
Lo al B & | o R ~ P s 2 o
™ o A 2| T L EE|TPR ] S | 2% O
5 T X mammm_x ILIPER| = SR
N PN R B e N N
=R Y g o I B
= a8 SR |m= < ©l
c o L BENE =& =%
Mo My o m| R o0
B oy B 2=
—~ —_
om0 ere v . e % oo % T
g g oo N SRS ~ = 2| 5o
—_ T 1&.: Y _éo ‘m_yl
~ 3 Ko - al 3! 7
g = o
Py S o_o BN K BT RO ~ No '} TR




Wsfo] Ty e dZsan shs BA B AT Repel A¥IE
JAL BAST FHete] YAH HUS elshs Jde AARA
W] RAND 726 A 19508 el ol 7l el e, esto] 71 v
SPA ) ol wek AT TYRA Bl ARIAE FoIE
EEattd F2 #8Hen 1087 v SR RE v
FAE H7149 oady el Wrte] e FAYTL
Qo Fabel AES WERERL, HEUA A A HEANS
Ags) ARG A o3 AR A &7 Aol E A A7
F A%E wgste] th MEWTE AES Fo ARIIES AL
Apsiatn, du 2o EEE F b AT
BA, AFA o dd B2 A 28 5)L 92T F A
Asto] FHe A Zahaa} sh FAlel @ FEe gusk v A
el wetel x%e munth $5site WEY iAol
SAZ R QYubs) dWste] JWe A@stuA b= EAl e
ARAES WO ofd WMo AEe wEsty HEWIAeA
o d MEANE AT AR Awe] AR A9 o7 Afo]e]

>
T
}—O
ol
o -
rlo
e
v
N
)
N
=
2
=2
=
ol
o,
i
=,
N
N
N
MN
B=)
)
o
rod
N
>
=

P
=
H
1o
=
=
@)
=)
Q
%
-
wn
Q
=y
<
2,
J 1o
e ok
=
i3
i
1o
>
o My
o
ol
)
lo
it

Bl RS FFH T ALNES Gt AAHow AWy YA




=5 G- A AT 2AES A2AS o YT

Posihn B s EAldl U A9l s G

ARAoE AFow T2%E Bast dek et A e A

xR AFG UA AF FRIL UR Lol 28l EAS

BgetA HEAL W AF TR U Fopd BA B
Wol %5

ot ZAE 2T 5 s Aotk AF X3
MECE(Mutually Exclusive Collectively Exhaustive) € & ¢l A5
oA AAstge W s AAE LI F 4D
3 FeEx gov T 'S FFoF Gk AHP

5
s dxE Aestd <29 3-1>3 2

oy >
)
Ny

O

o
L
=2

\ 4

t

\ 4

<% 3-1> AHP 4 A %}%58)

57) A4, AAA, p. 182



Al

=

o

A= R

T
)

AHP
Hg A AAH JAAA ] Ao T

i
110

T
1A

R

-
o
™
=

X
o
=

—
"o

alg

B

R

FHo }e 5

B

o

)

—
o
0

%)

X
iy

alg
X

b

[s)

Fol A ALE-
Aele AEF=

T,‘i_o
7o)

mA &

(=& AB]2~)o] B

) SN

3T
™

(Conjoint Analysis)

7oz ofd A
b= 719 o) 7] wliEoll AlA3

[<)

T
-

=

=

A
o

%
o
Nfo

o] FujE AR w 1 AEo JHA]

Hin

AR 2 7F of" A

A o]

O
1l

g

7§X

4 Q1 Trade-off
o)A}

1

o=
A,

o}
AR Aeh AR SEA R

Rz

AF
=

gl

[

=

of ofefe =

AU
T2

|=]

i

@
1l

1

) N
&
-

Consider, jointly’$

ol 2}

H gk &

o 7]550]
AZS A5

s

ol

il
W

p—

N

=

==
o)

)

w3 7)ol A

7N 2

1=
=

7}

| Y

T

- ol A]

T

T

s

[©]

)

OIALA A 7| Fol
Al

HEEE
SREE:

Z
T

|

kil

o

[

93,
Aol

5]

b

A

olo

olo
o

ol

piid
i

—

0

N
=

B

—
fife)

Vejshal wrALEEY] =5 2018, p. 0.

fEe

27 ol A

© WA AR 2009, pp. 710-713.

7]
— 37 —

SRR
‘WA e AbAA 7]

1

ko)
8l

A} 3

o
AAA, p. 182.

i

ARSI 33} AT

ERE

59) ol 3],
60) ol4&,




ol 763)

3l

}= & AHP

A

°©

& of

o

7z B
e 79 T4 4007

4§ A
RS b R =R R P o

[e)

=

_"

walo] glehsy

SRRk

-

T

19
Ashet

[€)
A 8 7162

Aga YHBABAR

5 o F o 5 m.
. %0 0 . © = — ~ <
Foe oz O Sl O B P >
mEL @ TN ez | |mBE T
X T
w_o; i = < ) o W ERC B aw_ N oF z
S M ™ T O o N A AR|ET Wl go e
S T © o " {B il
do g X o 3 T F|PD M-S il
W o IR o S M| &
e M W T N T o i
@ TR + =G AT L < i
— N ‘m/l‘._ ﬂOr ‘Iﬂ ox \V4 ~ A J._l
D B © X =
e o mm X e
"o 7 ﬁ \ﬁ
— AT UA'L . (o) [anxe) OT.C
. AL ol K =) T
HML —_ oﬁa OT nA_I,._ et 5
X < ) - ol piK b bl ~
_ﬁvo = X e L = o LR P2 B
woTe gy CCI ;- SRR RS B =
N PE W Noor o ® T |Vl |NpR El
oo X (% N o ook T [T "
s T N = 3 o B
EERE- S I s B do Lo <
oY M i) R iRl W L 2
2w w W o PR | X 3 5 &
N g le] - BN 0
B T g XONOR N
- e = 1 ) ¢ .
il T8 #4%
I o oo Mg TE =T .
B. o T KO r 0 o= 5 Tor o W e
R X = T mlro N o R o R T XXX
uAlL Ax_ =~ ) o T Z.t nM.._ ,n_AI_._ T o ~ T <
ok ~ NN | e (] o A T T T
1__/| E#E ﬁo ‘u| ﬁo _L_l Wﬁ _:_l _nﬁ X ﬁ_n I
T o oMo o S % B | | wD e
® xR x M W RS W L N R RETER
RNT NN ~ R od B oo O Mw *® | 25533
V




e+ ek

H

3-7> AHP

<3t

,uAlO JAIO
E @m mm | zo
S O =T B T = T Il I
=) o | T | oF :
o of <t
= No of
Tlw ||« <
o N T T o
Nfo w | % | | R g m | <«
~ | © | >~ | Ay
g bo i)
w | ¥ e lala
~ Y X
; JHHHEE
mm > ) Wl = m
o
;O#
o of ~ X
= No < | m| O o | o
‘mwo ‘.w_mo .w_wo ‘.MH ‘mwo
B %L W_L Ho T wo| N | K o | W
™ U
T < j
— —_— ol o ! 0
3 - No X -
i % 5 ® e x®
- XA o0 = ~ N
X Eo X % o 17! N AT_ o
Lo = X o )
X o Nro G
HT_ [ [y — T
M < T A~ @ AT ~ N9 owomy T

ﬁrl.o

o}

)

—~
[i%e]

=
fie)

@
e
i+
o}

0

4r

)

i
olo
__ﬁ
)

a
e
i+
Gl

70
il
T
o

—_
o

(il

%)

|=9oll et

7=

o] -
AN -

gt

=0
1)
—~
file)
X
il



o s}o)
o 4

=

=

A
A7t

ATH.

]_0

[

&

=

3}

3—2> 0] A]

AyA

o] 7H)I} AHP WHS

=

=)

ATe <
g

]

G

)

4 2 A7) H§T AT
=

==
o

5]
T«

el EAgct weba oz

o

the

Lawshe(1975)¢]

%

LR
N

o

3

8

9

=

=

A =l A7)

°©

7}

Alet®l CVR(Content Validity
b2

Gl

)

9]

af

9

]
Ratio) ZFS AFE3te] Y& gdrs

7]

|

—
o

2 Fzx37)

A 3A =

—_
o

—_
fIle)

.
1o

re)
1 Q A 7=

-
fus

2] 570, 218 370, F23} 2,

570, FAA A

shald. A2 Ee 9

S

19 )2 A

~T-
T

o

, EFAAA



ofj
-
PN
o
il

T8kt =welA AlAE AHP R el A
retet A gyl <oy 3-2>¢F 2

o

= = =L T o e
R1HS 2olgt37| CHSHA "ot A
_ HEDTH EEAA
R2H = & CET oo~ i
Xgar Xdar
ATZEZ &% 4= 280 T
[ nas zez| |[ 71=H I BRI EEEE
(HXH) 4o /W o
o =] FTETES] _
H 2gmy | H ez s 1 ooy H agsa | Hsxzal
_ N — g2/ EEERY
M3AHES [ e - =HEY 1 o« - ZALEE 1B
" sees [agmg | [ HA7
gl |,
4 xz H Ald H 22X &
BHALE A T ALEOA| M AL QA ZAHEQFA| M ZALEQHA A
P 0|28 712 L2 cj2

<138 3-2> AHP A= F+%3)66)

=4, 9 <29 3-2> AlF TFE3FAA AT & xo] AF
T%3} Al MECE(Mutually Exclusive Collectively Exhaustive)
A s SgAolHA HEgetd S W gdsiA dAE sk
e FHEA gom xHsE A'E =Y T

Z !

= al
Ach. BERE AL FA A HYAT SAAE 7 9
2

D
&
oY
By
R J-lO
o
1%
B
41
r o
odt
o
N
=
olo
—_>‘£‘4
)
M~
o
2
N
=)
i
ko
=
N
HN
o
N
N
o
i
~
o
N
N
X
e
=



Blo] s 413)

}-

o
o

o %o ml W N XK T HE® N M
B R o T T S
N bl s N — Ay
—~ ny - o0 < I o ar
X e g o o or o o
ﬂ oﬂu O% Hu TR - El
‘H_OI ﬂl T ,._t m;l = o#o @M :.L El %
o T o ™ TN o B o
X ‘._t Z N — = H ~ —_ —
s B < Lo Koy
LW s e B w1
g SR .
Ny > oo ® W ) S H X
~ = o o = Mo mm
N W ;%W X =
SEwae® LawnlEF
B T - N o X o ‘H._
% io E el = = ~ ™M
ﬂ ﬁ mmo —_ H;l X o) o JH HU ~x
™ RUTH ooz = o5 o
W 4o iy oS
ofp HL P @l R Wy T o ™ ‘WW In
[\ I8 1l e —_— =) mn .
T o o Ho o B T 8 =
2 S i (= e T R = S
e 0 g T o o = . Mprr = B -
g Mo Do L T BRI
o opm o KX <™ s =
=R ey N s g g P
T o @ %og_ﬁ%wr@r oy
do T ™ el b m P o o N —
= m m Wkt = 0
S TRl B I = e
-~ 5 =y o (A
N o O T o oF
do 'V 0 W — T ol o A
T o= 2B w X o X g
oo § R S B oo P xm T o
o P god Tl wETER

’

1
=

A
2

50307

, 2021, p. 109.

50307&categoryld

1539246&cid

4-1>3F 20 A= B

3
ar

Fa <

°

1

.
H

(¢}

=

X

3
https://terms.naver.com/entry.naver?docld

68) AE T, AAA, 2017
69) =tell &, “=7tE Al

70) #38f-8, WA, p. 118,

67) ARE-OIARA,




Ao 2d @AM M E A AL, A3AFE F 1A (EA
SACA HALE 5 574, A g s A 4§ 37HA,

Ad HANAE 2ZEZ F 3HDE AN

<HE 4-1> AgPAFo A AAG FH HrL_A
T ¥
22 i HA ALL
21 s B b
A&
HAEE 2 "y gv] AS(UEE), Y S5 25X
o AaLE Ao &7 din] &4
‘?5) AR %43 5B g7 E ©HA
O34 54 T =8 FAo v ¥hX
A Hr gk SE71R] wheko] ol AH()HeE 4o thH]
MNEEZEEE A7 A% e AbQ A8 B
?3;1 ZULE 2 TEY S g ofF A ZHQg
o4 34 54 T EE FAS gd|ek AdE 29
4 AXEZ wnHAY F)ow g = e T
(S)L st=Z CE2S AY JYAZ sEH TS d3sr] 5)
o 34 EA4 TR 22 3RS gib|ek Ad Q.

>_111
Sy
%0,
rir
o
o
R
1o
ol
ot
i)
021:5
1o
it
-z

B Bsas] 9% A 252
woke ojul gtk m A o] gltk.
s12) AbolBl Al gol Al el Al AR oks w5

|
71 $13%F 3 242 7] U A (Confidentiality), 72 A (Integrity), 7}&

71) =R T TR A27495 A H R R, 2022, p. 14,
72) SR A 7-T7 Aol W QbR ¢, 2021, p. 52.



A (Availability) o] 2t st a, Betgddo g Zel4 7|44, #e4d &
TS T gYd gPorYEH HARE HIdE AB ]

A7 Awste 71 H A (Confidentiality)2 “A4 9
AbEARE 2l oF vk A F ol o, A A (Integrity)= “UIEH =
5 S8 A= AEe Wio] BHAeR A, WA, AHAE A
FE= HIGEojokslth= 7ol 7184 (Availability) < “A¢ =

Bz & u) AAEA At Ado] Pkl A48T + AE 9

r°*'
rf'
_l
£
il

o, AXEd ], Ho, AR /HolH, T4 S)ol ust 7EA
(Confidentiality) ¥} + 72 4 (Integrity), 7873 (Availability) X ¢} 2
o A g9ge o ATaE ARA s HLT= HFHo| )
At 20149 A @ aagdaeg)ol 3 siAxAd A7
(Kimsuky) Alg A Z=9F 7452 WA o] FAFRE olvd &4
ols A& T3k Abd Y 20161 o) F-oF el I ke
A rgken] AR AHA Y 5015 T TAIE ] A FERY A AL
AL 53 AFZFo A4Sk 110 d549 8% 25 'etogd

(Andariel)’®] 239l Ao WA o|d% Bae] Aloly 97 L

3) Atel W2 AN F ‘4] Fe Ea| A Aol &AL HT B 0 oA Al A, 2019, p.



225 AoH

= ARS] ol e el oSl

1

<)
pul

o] ohuie} th3

al

A

g

T

Au
j I

a7 ¥4 Yo

S

2] (i)l

9]

qroop o) oo oo o T o o o= T
X T om T TR "= | oy T o NN W o=
o X B ST T Al W o o= ® o
= o7 o Mo o o =5 of ~ oo o X
i} oF o n\//g ~n N BR = o = A1_ N
L] xr iy ™ o T N o = o = s nk
<o W= T e MR TR,
R TN A B B i ) R B
™ o ~ ENN o X < g
Ho,ﬂ O 2 o w omo | °F =M S N o o o o
r L = ) L mEIN Tk = 7 ]
A < || o x P
Ny 50 LC _ZE E_ X0 o AT —_ _.E TH L = ﬂ i _Eﬂ_
o ™ w | B2 L & R o B i
Moo~ o To o = %O KH ) .ﬂlﬂﬂ ol 2o 3 Hma A_UIL
T Y a7 -

I I B k| w Tom W uT ol .
T W oo B = W Mo BEoWF g
u ™ X o NR |7 = % @
A - TS B o 1% T . B

THOT e | B T w
M e B 0 =P ok ] 6y
‘m;l L.U OW — 1a _le 7C . T e ]
of T mo N L] "o ol | < T T o © T I+
o &R g BE T = o %0 TR -
Jo O HoN o X nh o oy e
oW s d = A - oy B8
n = [ S o Mo Mo Mo X o S e T TF
I N (U G T L
ok oo Ko (B © G AR T
e W aw T g vmREDE w0y Ry
qﬂm%%éom_%mu o D %M%mﬁmﬁg
— - N — il _D E
= n 1A_w_l ~ i ~ ol _z—o Gy ﬁTlv N X HMH ) 1:1_
T ﬂ_OI B 7., o B N~ -y ‘Olmmvw@ ,Hoﬂ = ‘_ﬂ&l o X ‘H_OI
BBl R ol o o) o =" g o W T T
N R W Ao W R

A

T A5d A23. 2022 pp. 74~75.

ZAMA, p. 245.

ol
REES
, T EE R A|27498

]

S
AN

77’ }‘\jﬁ‘;_']_]j]"
w2
e

o
1:‘C)

77 Abol

o
78) =




7} 8. 480

]

)}
JO

SE

-7

84 ¥4

)

-
“

o

1

A

.]

S
vl

1

=]
=

.~ - <~ ﬂ I a._.o., Qﬂ &0 _50
- ST of BT g . H 3
_l —_— — — —
~ of <P N A TR (I TR ow X®R
¥ T & A [Ho o to| OF = N B < ® F K 2
5o g TR e e oF w B D
= 2L =y X o =K o < T
2T B NIR tolgsy o S A - p ~ X o)
K T N OB g g X | o — B % o @K odo X
E I el =B o X ol o ok . S =
mw T A Bk o | T OEK R o N of 3 ou - o o o —
g L T A S R O - T e
M__M Z {F Nl X TE K| e L M_ui T EK ath] of Oﬂﬂu Humrm ‘&M iy =K X m == o)
— = jaSs . T Ja = — = g
B A i g i G ~ o= = D T = 28 eqg
o |mn oD S - o T X W o— % " NN
%o |7 i T =l B o] ® 4 = o T RO E o oaf o N
LB e I WD Ry o TR SS&C
o o A7 = —_ S . — s =
pRbelEec edr s | T e A EL L gril
L s e P T 2 T —~ o = — Ao
=T R BT e hmPE R | T o e T x4 FEEE
RGO E R E =< 2E | Py o HEE G S T 2220
e ANyl R I B RGOV £ 1.1
O . Pt S I o 2o 20 41
i PTREEEE Y| A I g R E v mEn
o TR < oR| B " 4, X! S e
%ﬂ%ﬁ%%%@uw RSP
— — —_ NN
ol %0 i o = o o B e K W w TR T
< B o® | . PPH dm LYy N eee
=L ~ ob of ¥ o - I K O O T
™ X T | ofF £3 o E o w oW R o= W + o B i o
I BPE 2T T oo By oG | BB5E
— 0 2 Y
" - R BO® 2 s ¥ i
7 4 N S
% Me of —~ = ¥ H o~ W oo N i N
T i R = o 2 S N
o b 2 A R A e e i e
N o X o o B X LGS gsza
oo R AR oF o om X =




7} 8 483)

g

b2

-7

A-4> E3)x
o?}x‘ﬂﬁ]x]'ca o )
£l n At D LF/E 2L

(=<}

25
Vv

W |z
o X T PR
ol wa T e "
ﬂaﬂi 0% NS . E]E o
o ~ ﬂ%@i ol s S
a%ﬂ%iﬂ R ok i |® = TR
0 T m X
BO - o =~ X o~ | — 'X© K Y
=W | o AL 2 = 2| T K| o B
— - 2o H P o — K =
e ol | = o o= Tlop | — o X o N woe |E
7 oF |EK % - oL.L%%@Efl 4 L B X 7
< ~ ﬂ,o#e mgﬂmﬁm < _dﬂATﬂaE]ﬂeMoﬂﬂﬁTdﬂEo ~ A R T oF
Q“_O < _V]Orﬂ EE o X EO 7o U_.E ~© EO ;E.rl A_.a . 3 n: X E._:l L EL OL ‘W_OHOE ﬂ,ﬂ O_E Lf
A TS 1 xg.ﬂgﬁgl%;%L Eé}%mﬂ T
ﬂ_1ﬂ e = | ~o a| ‘_ﬂE . ‘AL - I HL N \_ﬂul s ﬂ_OI ﬁo rB8° 'K EE io Mﬂ ‘l__/l,._ Qﬂ EO 10
SIERIE 5 AR o |7 PR Ee e | s AR Yok
ﬁﬂdﬁ ﬂ:ﬁb o= o mom | ,ﬂul o 2T s - oE; N
OL - pris |J|mo 0 1r1_IE — ﬁA | ﬁlﬂu
zrﬂﬂ;faﬁm_dmﬁoiﬁ_% &Q@%mom%og%@%% i © G R
J:m]]odq o B %7”5;__01500 o ® ., T © <
4047@ K| "e © i : i ,F% — X . Vx_
M,il%lﬂofn__/u ,Lﬁ%%@é@ﬁﬁ%@aﬁmﬂegz AR fm % oao_uﬂ.ﬁ
‘\Al ,Z‘_ﬂvx_ = .mE]HlPr o c o_w_o . Z‘LI,JMHL N = o ﬂeﬂmo el
ﬁwﬂoﬁl%m_x%mlwﬂ 5 M_me | X 1 X Eopr ) | i e
%ﬁﬂh%ﬂ ]ﬂowou .ﬂurmm Q@W&.%@ﬁuik — g B miwmmm,%
N ‘DJ — e° = T oL KO W Mo — OL o ol =K Gell - NF /| T o, o i
X < Bl o B AR |y % == P %%%%auﬁm.k B
xx X | of ﬂ]m_xéuzoo ﬂ]gﬂe o] ﬂﬁ;HM7 L.owr,HHE i _n:ﬁ
3 e et B — Lovoh]ﬁ. E uly Y iy (<
T T of B o 70 |8 5 % % lx Ah L & M o= |
o 20| P [T -| o < 1y ﬁx%ﬂa%@r ® X 5 o @%@ﬁ%_omﬂ
i T EES D shTcEs
¥ a < ¥ = i |2 A N oo X i < = .
Ve T4 EEEE S S ElEEIPR I T 273
ToEe [BF AT s ¥ R x R m
o | N A =K hs T of = W_uhmﬁ = o N oy
=|X TK B° oy oF O o XO N o o — N o)
X =~ o NR N <0 o N® = mﬂyu _—
&= 2| = POl Ew | E ®oq | " s
SERLE % |3 T | @ 7 A i o
N OLJ. X ]ﬂ,ﬁ ~O —_— ﬁo EO
) o T N T = ._QIZTH_._
o K o |7 oh) | o g - %o
e T | B X ™ %
,HL ‘m Orl] m_#Aﬂ_Al e 7.W;A
i I P @ | w
B T RT
3 < s
ﬂ

]-‘:L]O'IUH
34", 2021, pp. 15~31

— 47 —



71

Hrte ) 2

A 3A =

ol
=

4-5>9} 7t}

=

o

-
It

P <
(A 2A

1

(€]

°

e
k)

7}

]

8

=

=

47

4-5>

-
it

<

H7haa)e] 27

_® " = ani
pledl TR < &
—_ —_ —_
ST TEAREu LA z
S |SMg Mgl T 7O
N ]r,olle ‘LI,O|1FL‘LI‘O|1J _*of‘l ~ _Eﬂ_ _Eﬂ_ El
4 <0 XXk 9 o Y n- nh 3m
Py EixElgm<s® wm T
T oln pPanlPaosys ® T
I N o N - I B FIN
Mo M) of  |Fo M) of Mo M) of |AN "o - 5 B BN
2o Ul o |20 b K|z b Mo ET | ® o
U (TR TR TS %o (-
RN Al e o I i o
= Lo
2 4
— s ol W oK
<= s e B Wﬂwww_ 2 cYLCIEN N
No| H1 W R | Mo o WLWHEO D ~ Hie 5o | go | go | ™ |R°|W| | ﬂﬁﬂﬂul@xﬂﬂﬁ ajo m_xﬂﬂd 03
|| o | ol ol B I I T e et e K P el
BHHQEWM££EﬂEézﬁA&ﬂ%ﬂ%ﬂ%ﬂé%%é% <R
o]l RN R e il T T K e I R Bl B o B e e e T o
my Xﬁ.:-ﬂl ‘Dlﬂ;ug ™ o..ﬂoﬂll m ol | 14 | N X
i oh| B R ™ (4] | -
;O._ ~ xO
<0 23!
©  m s |ze.| B8 =Y
S TR L2l | gl o O
" < T X o X




N

ARt AR A AR Bk A4

A A E A2ASH A3AFT B A AW

=
=
& 44 BB, ATA AT ARNEY] Y © H¢

sol wgHAny Hrhe s S V1T ¢ dn

WA AZAS & FA ek el tig ol AHd Ao
Ak, =l Aol WAl s o] 9l me Aske] dAY H5E 2
H BEs ogushe AdHts o] fAY Al Ve SATH
= oulshs ST Agsth A, Fge ] g A A= A
(0 FAFz7lel Fold 7 FR ok LA AL B4, A
AZ S)o] BrbSEE AR (2ZED) /2 Gt=d) S §
ol FAFEIIe) Vs E AASE Aol HF HAelr] wiolH.

EF, AR tn] A5 ASAS Brrese] A WEs AA
Haldrh A2AS FA 9 AZASTE AR Tk, T 24 U]

FolEs AT FAFde] gAE A nk, S, UEFe

ECE(Mutually Exclusive
O]““ﬂ = 6]-0]—)\}\ < o

A2A S A xﬂSﬁl%% Mz Bdsht, FANAN HEsE=
= :

FAGF S A et gAY EARE AR 44 Ay

ofL

84) AHGERN 2 Ao AV FEH5S UAY E5. 2y Y ool giibd
https //ko.dict.naver.com/#/search?query=%EC%B0%A8%EB%3B%AS8

Heh(E ) s gol gAY Al 71e e KA H. 2y F=oltiAbd
https ://ko.dict.naver.com/#/search?query=%EB%AC%B4%EB%A0% A5%ED%99%94



FA T,

°©

tez A9

°©

A

=12
=

&

-

o

o

BR

—
file)

T
G

—

<
X
e

B

=
T

bt o

5]

L 3o 272 ZA

=
o

sho] AI3A

I
73

A2A =

B

==
i’e)

o
Y
i

—
fite)

H]

ﬁo

5

°©

A3AS Ak HE2 &<

T

4-6>3F 2t}

2

B
110
;OH
4o

it

q
o
e
0

XA

sl

ks
No R g ﬂ@MW %%%
w2 | | | 8
o | D B | Z B | o | | W | | RC|R| RO
RE | P | o RN R
gd |~
4|
Ko oy coy
= 6 |2z vy |z88
m I nh Ml.b
< <
B | 3|8
Ao | UM He W s 5o | go | Bo
o | H NIl 50188
= | 4r | 2 RV R |
| o | | 2| 2 EE&E%M%
= |7 N _
BN e %i ||| ~
o
g
o cy
m HU@ Aﬁma\ ‘_LXIn(J\ Mrm.oﬂw
ﬂ




[¢}

==

(A2A

(M=

[e}

=

7}3

o
e
O
- | |=
Mo || %0 | B B | R T % i PO
oo |m| B |5 o | B | B | i |2
B | o | |5 | o | < .._W.Aﬂm_x i NI I
| T || 2| = . o L
= s
e 5 %
al M
i B
m ET ‘,Awlﬁ o ;&H Qﬂ z
63 T g
o
e
- EES
o T | |T | |F | % id P
=B ||| = D o sk
e et = s il | <K
)| T | |2 A = E L
T it S
T %0
B

RS tado g 23t A ol

=

o

A 2A

A
#5)

NP

(5)

AT

3. dslo] 7¥S &

o



o
O

Gl

beA ol Ans

Q1 %] s

S
=

A3 1] o7 Abold] 2ol

i

g
X

e
O

%)

)

Gttt

4-7> dylo] 7]

<3t

TR0 | RO o
1__/;_._ — — — —
— g © [@N] A
N
R
PR G B

© oF oF

T | oS | m

~ mum mum

or qmonxu.m ,mon\uw

W B 6%\ 6/%\
A
0
| "o | mo L | o
| ®HB |8 | ©8
i

T | mo X | mo X

W o8 |e8

of o mom/w mo%

AN | o8| ©8
Nro%ﬁ—l ﬁo Jmo
T ol & K

il ra R

_,T — T o T

AR obd HEdT R Aty o

)

A7

9]

7 2 6712k #3A

7k 3070 (|HA 570, A1 370, F-= 5} 270, Aleln A

3

AN2A S 7 %

&

A A

=
=

484 1271)

[
3

7t8 A, H

4

‘04.\7

o

floF & A2AS = A3A S
7}

3

a1 A

B

= ul
o =

=

A 2A]

o138
=

& oF

7}

A 3A) & 2]

= wul
[e) P

flof &k A2A =

3

<



e

9/]

=

Ptk 12 &2 3 A2A1 5

[¢}
FAHA, Bk 7 )

[©]

gl

W5 AL

°©

1

N

=14

J

&
=

]
=

7F_ % 67 tf

3l Likert 5

)

o

]

4
Ay

T R X TROW R OW P F T R T W ™R o
TN W T WIT AR THL ]
T ® b Mg f o2y I L HT
ap) —_— . = I N X~
T M < = N Mo 0| Vo o o o = &
o o S m I g B - X o B i
© 1) [ mo 2 B o o~ N 5 b X
<] = e = Y o W E o e oo T B oS
on# N B! < ﬂ7ﬂALl M X
o T o %gﬁw%vﬂo&%%wﬁ S o o=
~3 o] Mﬁ i MT_ > o = . Nr mm, oo %,_ Wo N _nﬂ _
—_ X v -
= ¥ d et 8o S 2% w®w o Mg
® oo ﬂ.wﬂaoLUimﬂ_tEﬁgAﬂ.%gﬁ
B o e 3 dm oy &L W g o
o Mo & ﬂr W w T o ,__Uo m < ok o o m o %A % 2 mo
—~ - £ vl N
oo o R o= O oy O x5 e O ) :
—_ < = o Lo ~ ~ o)
Aﬂ%@rﬁoﬂaﬂﬁﬁﬂg_d%ﬂgiﬁ%%%%
°F T = o) o] % i a_uwu el WE wUF ald e WM MIL 4 MA‘|_I <oy
M@yﬂz%%ﬂ\lﬂ@%ﬂéﬂﬂw AN e W
W — = N O R L R B =
= < o TR N o X B i
A T R - S To R B B =
%,ﬂiﬂ%ﬂerﬁﬁwm%%Aiﬂﬁmﬂfrﬂw
\IOJ._.O q\L? 0 LGN ﬂd]
%x@g@ﬂ, < ® TE m oo oy R
ol =K W 10 B nﬂ s ] . ﬁ r’s ol ~ xE mo O % ny o e
ke X 2K - Moy g %0 ~ A R
e 5 DKo s MR- o B2 P
p&_%ﬂ@.%aiﬂ_dL@a%%%%%@_)%g
gk mr Bk Ak eE Wy ww TS d
PR R T 2g T g T sy ey NN
) v ] T ~
Ta d v X ox ™y od®c 2y X @ Pt
ook T R ORM X PN oM T R o PN



H7t2 A S Q& A3 dyo] 7|He AEAA+= s <
4-8>3} o}

<3 4-8> "ol Ve &EF

=

ot

7t_ 4 &

o

A

AR AEL A JIe A(A2AZ= 6719 A3AZ 30709 st
AE7F 2 123 A&
(AHA, B¢ FrEs o & A2AS A3ASTe HIFL A AA H
Hr7te A A dAd/Fa%E H7H

|

12 Aedds 283 et g 24 A
(A2A415 6712k A3AS 26712 H7FLael st

|

27 AEAY FAAE F WLEILE7 03330 71F) olF=
P7he Brresd tE AT Al
(AHP ¥ 284S 9% A24%5 2 A3AZ F7tex g4)

d

B =RolA A% CVR 84¢ ohelsl 2ov, 94 207 /&
2 CVR%Eo] 042 o], 9=t 304 7I=2o = CVREEe] 0.33 o] %
e R

ne — (N/2)

CVR= N2

CVR = content validity ratio
; ne = Numbers of Panel members indicating an item ‘essential’,
Addtia ded SEae 4
; N= Number of Panel members, 2 &9 Z7Fs Ad&E7F o A

A AL

86) Lawshe C. H, “A quantitative approach to contnet validity.”, Personnel Psychology 28,
1975. pp. 567 ~568.



Minimum values of CVR
One Tailed Test, P = .05
No. of Panelists Minium Value
8 075
9 078
10 062
11 059
12 056
13 054
14 051
15 049
20 042
25 037
30 033
35 031
40 029

— When all say "essential,” the CVR is computed to be 1.00, (It is
adjusted to .99 for ease of manipulation).
— When the number saying "essential” is more than half, but less than

all, the CVR is somewhere between zero and .99.87)
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87) Lawshe C. H, A 7A14 p.568.
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CVR = content validity ratio
; ne = Numbers of Panel members indicating an item ‘essential’,
AAsittn dust kel 4
; N= Number of Panel members, Aol 37tk A&7 Joof A

A A dA g

228 AE A 13 AE Ao A A A2AS B 28" A3AS
of F7AF e AErtEe] oA (s 3t olE, ¥F MAE )

)

90) Lawshe C. H, A4, pp. 567~568.
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