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The comparison of combat function priorities
in future manned/unmanned infantry troops:

Focusing on the use of AHP”
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< Abstract™>

This study was conducted to present the development plans for the future manned/unmanned
infantry troops in order to respond to the changes in advanced science and technology along with
the winds of the fourth industrial revolution an to prepare for future war changes.

Above all, key elements by combat performance function of future mixed infantry troops could be
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identified and implications could be derived by comparing priorities by element using Analytical
Hierarchy Process(AHP). In particular, a survey of current military policy departments, educators,
field personnel, and indirectly related officers whose group consists of 190 (rank range: from the first
lieutenant to lieutenant colonel, age range: from 20 to 40) out of 250 regard of effectiveness was
conducted to identify which areas should be developed first for each combat function (command
control, information, maneuver, fire, protection, operation sustainability support). In the formation of
a mixed infantry troop, command control was able to identify battlefield information, reinforce
information on battlefield visibility, strengthen maneuvering forces, strike strategic targets, share

enemy attack situations, and maintain operations.

Keywords : manned combat system, unmanned combat system, combat function, analytic hierarchy process
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<Figure 1> Organization of DARPA
Source: DARPA, DARPA Offices. Retrieved from https://www.darpa.mil/about-us/offices
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1) Yeosijae. (2019). How did DARPA where the Internet, GPS, and Drones were born become a legend of an innovative
ressearch organization? Retrieved from https://www.yeosijae.org/posts/633
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n= HEd S Fa Al 52 A AAL] AF - 8- Ao AdE Algete] Hdael)s
ME =2 9 AEshes 9ghs gdstal St ol & 5o, IR /o] A4 A3E AT
1 o o] s AEE 4 9JE= DRC(Darpa Robotics Challenge) 3|5 Z3t A2
23 A 7sS AS S Qle e vk Eok) o sk A Ads FEl Wk Ak 8
AolA e 2R7]es Ftolel] &gato] vtz spdetal o] & Al £ 9 &5t
J AFAAE Beastal tiAehe &S ot itk

F 014 ARP TFEN0] AA 19 2R ek opl e Seliink, A1 FA L
Wol (k50 Aels el 9 AT Al 173 FFAs - Al 124 5 3AL v F
Fol AA Al ZRAFOR WA Jolea WEYT. F7 T A% AT49 SR}
F% A9 3 A1 AT, oA A $RY Pt 2R TS ATALS
oA oA QeI YA QB 5 Qs tiBolet & 5 ek 2 olee Yusk W
ool W= Zo] ohet Fit] BRI Qi FTBGRAS)S BHeH= v glof AAH e
S8 Zlolg A3k ke Holtkd

FTo] FR1 AFAA skl A 5AQ1 AF-EeS Hol= A7) NUDT(National University
of Defense Technology: =38t 7]<t)8l), SIA(Shenyang Institute of Automation: A9F A}-%53}
ATL), T BAGT TN 7AF8 - At S Z2RAT A SolA A E LS A
&tz ek o9}k §71 CAS(Chinese Academy of Sciences: Z=38h) F3 Atz i 7))
Tolth. 1989d el AHH 2RATAE oY A7AHE Hepllen, 53] s A, 4%
& =P AGZR WFR(WeiFu Robot) & 7HE 3T, B9k, F=30] QARladr& AR 7
o] ukabE vhebe e VAR o dojshe] B2 958 F9I8kal QIth(Yoon, Lee, Lee, &
Hwang, 2018).

2.4 BAA A3t B (AHP : Analytic Hierarchy Process)
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S [e)
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AHP(Analytic Hierarchy Process: 44 A58} #4)E &8st A2 Ad4+54S @45

o —
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2) Wikipedia, DARPA Robotics Challenge.
Retireved from https://en.wikipedia.org/wiki/DARPA Robotics Challenge

3) Edaily. (2014). Xi Jinping shouts “The Robot Revolution is the Third Industrial Revolution.” Retrieved from
https://www.edaily.co.kr/news/read?newsId=03116006606120408
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<Figure 2> Hierarchical Structure of the AHP Technique

Source: Saaty, T. (1986). Axiomatic Foundation of the Analytic Hierarchy Process. Management
Science, 32(7), 842.
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<Table 1> Core Elements of Combat Functions in Future Manned/Unmanned Infantry Troops

Section Core Elements of Combat Functions Preceding Research

Real-time grasp of battlefield information

Command and Reinforcement of Command and Judgment ability

Control Guarantee of continuity of command and control

Assistance for Command and Control Combatants
Risk-taking

Reinforcement of battlefield visualization ability

Information B ..
Information activities in hazardous area

Maintenance of early warning system

Adjustment of battle station

Reinforcement of counter-maneuver ability

Maneuver Expansion of area of operations

Fulfillment of reconnaissance patrol Yoon et al.(2018)

Obstacle detection and clearing line charge Jang et al.(2018)
Strike against high threat strategic targets4 Jo et al.(2019)

Constructing of combined strike systems

Fires .
Reduction in fires troops

Fire support

NBC reconnaissance and detox

Mine hunting and removal

Protection - . .
Sharing of enemy attack situation

Reduction in guard forces

Small unit combat service support

Operation
Sustainability
Support

Patient evacuation

Unmanned evacuation

Maintenance support

o] PAAEe] AZsHE vl £ - Rl B3 WY AERA75E Gen) S
9 EEE S8 f - Pl B Aol v A%A ol AW AP D f - Pl EF w

4) ARV 5 28 7Psol AN DY AR B ook Akl R 5 A QRS da]
SIa WA B D A FEstelol & A S AFRk
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N BFAES 7 B W LAAE MR 2 A - ol W Saitele] ekt ol 1y
(43, FAHDES F 2509¢ BEOR Agsel AREAE WA

B AT HEAE 3 o) HER T5e] YoM, SE I'e 4R Sk 7 2ARRA S5
Ape] @ Aol AR, 9%, 4 L A% E R s f - R ERRYY 9 7]
e 2ARGE, SHE 2R T AUl ARG AFEA, Au, V1%, B, 9E, A4
A%A QaE NEOR Bt ol 7 /)5 AP end FAEE 2AA WA AHE
A 71502 AT AR 3B TS 918 N2 A9AN stek, e AT BesY w
AHEA 44 W, AAEA AT B T T3 Table 2= HEEA UG

<Table 2> Example of Survey of Pairwise Comparison of Command and Control

Combat Combat
Function Function

Reinforcement of

Real-time grasp of Command Judgment

battlefield information

ability

Real-time grasp of Guarantee of continuity
battlefield information of command and control
Real-time grasp of Assistance for Command
battlefield information and Control Combatants
Reinforcement of Guarantee of
Command Judgment continuity of command
ability and control

Reinforcement of

Command Judgment Assistance for Command

and Control Combatants

ability
Guarantee of continuity Assistance for Command
of command and control and Control Combatants

Source: Moon, J et al. (2020). A Study on the Comparison of Combat Function Priorities in Future
Manned/Unmanned Infantry Battalions, 96.

o= 93 Hwrh AurE oz AHgE =, APE oFdf Table 37 2
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ACRIE BH, AR Aoz Aol e PRSI AAAGAY TeS A
o AFERAL, B TR D T, FAEEY SEFL 22 D B4 o), HuAd S
O % Aon| £ds TEST 7 7leE 5 9 S8 e)lEo] vFgel® =-stal Ay
o 291E Hu /7K AA =], o] Aoin]w 2210] 107 o)dold HAiE SEAA B2
QAR B2 7] ThsEe] SR HFHo] AatEE e L Pth(Lee, 2021).
<Table 3> Scale of Relative Importance of the AHP Technique
Intensity of
Relative Definition Explanation
Importance
. Two activities contribute equally to the
1 Equal importance . ? ! " duatty
objective.
. E i d j t slightly f;
3 Moderate importance of one over another Xpenepge and judgment slightly favor
one activity over another.
. . Experience and judgment strongly favor
5 Essential or strong importance ..
one activity over another.
. An activity is strongly favored and its
7 Demonstrated importance . . . .
dominance is demonstrated in practice.
The evidence favoring one activity over
9 Extreme importance another is of the highest possible order of
affirmation.
I i 1 h ..
2,4, 6, 8 ntfermedl.ate values between the two When compromise is needed.
adjacent judgments

Source: Saaty, T.(1986). Axiomatic Foundation of the Analytic Hierarchy Process. Management Science, 32(7),

843.
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Ag5p) g8 A A 7 BEOR FRE 5 Ak
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v TAA F3x8 AF-E AAsta, olE A8l AFTFRTs 6/M(A R EA, R, 7)E, 3k, W
AR 22 )2 7)F(criteria) .5 AT 181 7 73S DAE] 98] 2 /)5 aiAg
AE Hijlo® EEsto] BAUSS AT ssksitt

A, 4 AEFAT|oE AN QA0 AU nE AAst, 1 AFE o]85te] A sy Ul
Ty 12 AT WA, A aad TolA AR Eold o9& 7hu|m A BE 18-S Hol
atal, AME Aolsh 94 Tloll= A% AFE AEete] HaE Fojgith ojysh WAoo ® Addh
54 SEA

57 $uAe) AFFA Rob AulmBH A5 Fof AAS Hvind, A
B2Ate] @ 7ol WARR sHops} 4 71 F kel WARR stof ko] Ariula ghe 1A
olt}. el AR TP A\ H T ks WA 7o) vl A WERR sebe] 588 Hof
ek, 71 wlaogel AR BesE ngele 59 951/ gl ol

<Table 4> Pairwise Comparison Matrix of Command and Control Fields of the Specific
Respondent (167 Respondents)

Section Real-time grasp of CORemf"rgeEZ‘gm‘fm Guarantee of confinuity | Assistance for Cormend
battlefield information ability of command and control | and Control Cormbatarnts
Real-time grasp of 1 5 7 7
battlefield information
Reinforcement of
Command Judgment 0.200 1 1 1
ability
Guarantee of continuity
of command and control 0.143 I I I
Assistance for Commeand
and Control Combatants 0.143 1 1 I
Total 1.486 8 10 10
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<Table 5> Standard Matrix of Command and Control Fields of the Specific Respondent
(167 Respondent)

Section Real-time grasp of CORemf“(fl’e}nZ? of ¢ | Guerenteeof cntimity | Asitere fr Comtend
ectio battlefield information ““malbﬂi; AL of commmand and contrdl | and Control Corrbetznts
Real-time grasp of
battlefield information 0.673 0.625 0.700 0.700
Reinforcement of
Command Judgment 0.135 0.125 0.100 0.100
ability
Guarantee of continuity
of and control 0.096 0.125 0.100 0.100
Assistance for Command
and Control C - 0.096 0.125 0.100 0.100
Total 1 1 1 1

Table 50l Uehd 58 d ko) A2 Table 49] 7F (k2 Wah 9 32 did d(A=
W AR UE 01 T Aoty olgl . Wow o] FH CAAAE dpob e
1/1.486(=0.673), ‘A3 Aetse] BAFLE 5/8(=0625), ‘A13)%A4] AH5A B2 7/10(=0.7), ‘A 3%
A AEY BEE 7/10(=0.7)0] P}

AA) Table 59 %+ g& vfgog 7k oo 75X (AhE FL5)5 4T 5+ 3

=2
o714 7zt @l ZheAl 7 Y] FHgE THOEA AT F 3k

H

WA AR el o
e A= AR el o] B S gt F o] & A3 F A F Q919 = Wro] FH Ha
AL (0.673+0.625+0.7+0.7)/4=0.6752F 2T} o] 9} -2 W o2 AbEsE 23] 5A| of 29

7V 2 o9 Table 63 2t}

<Table 6> Weight Value of Command and Control Fields of the Specific Respondent
(167 Respondent)

Section Weight Value
Real-time grasp of battlefield information 0.675
Reinforcement of Command Judgment ability 0.115
Guarantee of continuity of command and control 0.105
Assistance for Command and Control Combatants 0.105

AR OR B $RAT} AFEA Hofol A Zga}ﬂl Helshe 2AE AR ey, A
W B WY ANEA DY 0, AFEA AT B wolth
9A, 7 715 AFEA ghe] AE SR S8 Qw152 AAsk AHP /1M Av
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d AL SR TS Uk A AT 1A = A gt 7k -
= W AIHME TeloR drh she] o2 A 9EA Ve AR getel tid M gk
3l Table 42] 3 WA 3o JHE g2 Table 69 74 #h= wshd vt 2ok

e =

M=1x0.675+5%0.115+7x0.105+7x0.105=2.72

< o E 54 SHAY AFEA ok 7|F 47FA ol tiste] gnlwEE 9 7hEA|
A& A= vhe8] Table 73 2t

<Table 7> Pairwise Comparison Value of Command and Control Fields of the Specific
Respondent x Matrix of Weights (167 Respondent)

Section Weight Value
Real-time grasp of battlefield information 2723
Reinforcement of Command Judgment ability 0.460
Guarantee of continuity of command and control 0.422
Assistance for Command and Control Combatants 0.422

A AT 2o = A S5 ge Teliok sk, A3 S = gtele HdaiA, 4
T AG(CD, 3 ¥IE(CR) #ol stk A3 F A oks o= 59, WA HdiA gk Al
3l7] el Table 79 v wx7}% 3E k2 Table 62] 7} oz UrolFa, 1 A3

=
HES FHAS A3}
H 1A = (2.723/0.675+0.460/0.115+0.422/0.105+0.422/0.105)/4 = 4.014
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<Table 8> Random Index(RI) Applied to the AHP Technique

n 1 2 3 4 5 6 7 8 9
RI 0 0 0.58 0.90 1.12 1.24 1.32 141 1.45

Source: Jeon, G., Kang, W., & Lee, J. (2018). A Study on Welfare Development of Female Soldiers Utilizing AHP
Analysis Technique. Journal of Kyung-sang, 38(1), 102.

APA AFY 3uAlE AdBA HE G2 EUE AE dao] AFHAS gdste] HEE AR
ARES Ao AHEE  QIES Fhlehe Zolth A3 vlE #e AS7e dste] dnt
Ao Ay & %M 0.1 o]a}el sfidat= %%oﬂ% “+2] 2 9 (reasonable)’ A4S 7FA1 AL 9l
3, A3 HE gho] 0.1 23%~0.2 o]kl Aol ‘&8 WHsk(tolerable) Y& 7HTHAL &
T Sth(Lee & Kang, 2016). ©]& EtZ 9 A3EA 7|52 44 vlE2 0.1 ofstel sfdat
7

2 Mg gl B ATl B9 1909 AEA
FE AT o 2ehe, AREA, A, V1%, B, 08, A5 50w TR
x6=1,1403]), -1 A3} Aol HF

AR AREA 907, AR 735, 7]E 50, B 71, e 83, ARASAd 84
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<Table 9> Weighted Geometric Mean of Survey Results with Verified Consistency
(Command and Control)

Section Weighted geometric mean
Real-time grasp of battlefield information 0.440
Reinforcement of Command Judgment ability 0.244
Guarantee of continuity of command and control 0.210
Assistance for Command and Control Combatants 0.106

<Table 10> Weighted Geometric Mean of Survey Results with Verified Consistency
(Information)

Section Weighted geometric mean
Risk-taking 0.213
Reinforcement of battlefield visualization ability 0.369
Information activities in hazardous area 0.210
Maintenance of early warning system 0.208
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<Table 11> Weighted Geometric Mean of Survey Results with Verified Consistency (Maneuver)

Section Weighted geometric mean
Adjustment of battle station 0.240
Reinforcement of counter-maneuver ability 0.253
Expansion of area of operations 0.114
Fulfillment of reconnaissance patrol 0.207
Obstacle detection and clearing line charge 0.186

<Table 12> Weighted Geometric Mean of Survey Results with Verified Consistency (Fire)

Section Weighted geometric mean
Strike against high threat strategic targets 0.430
Constructing of combined strike systems 0.271
Reduction in fires troops 0.125
Fire support 0.174

<Table 13> Weighted Geometric Mean of Survey Results with Verified Consistency (Protection)

Section Weighted geometric mean
NBC reconnaissance and detox 0.296
Mine hunting and removal 0.201
Sharing of enemy attack situation 0.369
Reduction in guard forces 0.135

<Table 14> Weighted Geometric Mean of Survey Results with Verified Consistency
(Operation Sustainability Support)

Section Weighted geometric mean
Small unit combat service support 0.318
Patient evacuation 0.344
Unmanned evacuation 0.173
Maintenance support 0.166
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