Journal of System Simulation

Volume 30 | Issue 2 Article 38
1-2-2019

Research and Simulation for Military Contests Based on AHP and
Entropy Models

Rusheng Ju
Institute of Systems Engineering National University of Defense Technology, Changsha 410073, China;

Zhengqiu Zhu
Institute of Systems Engineering National University of Defense Technology, Changsha 410073, China;

Yunxiu Zeng
Institute of Systems Engineering National University of Defense Technology, Changsha 410073, China;

Ruixian Wang
Institute of Systems Engineering National University of Defense Technology, Changsha 410073, China;

See next page for additional authors

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss2
https://dc-china-simulation.researchcommons.org/journal/vol30/iss2/38
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F38&utm_medium=PDF&utm_campaign=PDFCoverPages

Research and Simulation for Military Contests Based on AHP and Entropy
Models

Abstract

Abstract: The paper studiesthe comprehensive military contests which are held frequently among military
universities. Different from the qualitative analysis methods before, an analytic hierarchy process model
is set up to analyze the effects which training programs have on students. A great amount of data is put
into the entropy model to analyze the rationality of AHP model. This paper also sets the effect value as
the input data of the emulating model to simulate the whole exercise process before contests which can
verify the results received from AHP and entropy models. Research findings are helpful for superior
leaders to make more rational exercise schemes.
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Tab. 2 Index weight in the intermediate level
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PRREZE R 1 9/8 9/7 9/6  0.3000
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Tab. 3 Influence of lower index on physical strength
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Tab. 4 Influence of lower index on team ability
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(4) WEH j IURIZ IR E (LR 11);
(5) T J WU Zabs N 2 73 R E(W A& 12):

(6) KU w, =)
S
j=

:g];

s1=0
(7) IS HARMZA S 15220304
s3=0.606

2.4 LIGEER

A0 22 S R BCEE /NI, FRAT T A BT
5 DU RE T W AR LR/ A A EREZ AS . 400 m
BREfS . G, RN, 51k b K. 5 km.
100 m A5 AT 100 m phofil. T34h, MR SERR AL
S5 PR W] e 2 B R AR Re 2R B 0, 4R
WNBA R 2 AR VIHT A BRZR G U 0.394, £RTIEA
B ARG A RE LR G Uy 0.606. 5 SERRIR L
T, WA UK.

*8  KIH RS AME R
Tab. 8 Average physical data of each project

AL BH Eall FEVNIBAA DT (7T)2 FEINBANADE ()3
5 km 1320s 1131s 1080s
400 m fEfg 130s 118s 110s
Aff ER 70 4 95 4> 113 4
TN 8 1 214 25 />
Ao RabsE A 65 4> 84 A 116 4
7N 100 4> 126 4> 145 4>
Bk 1320s 11855 1153s
100 m il 13.7s 13.21s 13.09s
100 m AR S i 37.2 8 41.8 3% 46.3 3
x9S R
Tab. 9 Data after homogenization
X11=0 X12=0 X13=0 X14=0 X15=0 X16=0 X17=0 X18=0 X10=0
X21=0.79 X25=0.6 X23=0.58 X24=0.77 X25=0.37 %26=0.58 X27=0.81 X06=0.8 X29=0.75
X31=1 X3=1 X33=1 X34=1 X35=1 Xz6=1 X37=1 X3=1 X39=1
#10  LLEARRE
Tab. 10 Proportion matrix
pu=0 p1=0 p13=0 p14=0 P1s=0 p1s=0 p17=0 p1s=0 p1o=0
p21=0.44 p2,=0.37 p23=0.37 p24=0.43 p25=0.27 p26=0.37 p27=0.45 p2s=0.45 P29=0.43
p21=0.56 p2>=0.63 p33=0.63 p24=0.57 p3s=0.73 p26=0.63 p37=0.55 p3g=0.55 P39=0.57
1 KEIEERERR
Tab. 11 Entropy of each level
k e e, €3 €4 e € e; €g [
0.91 0.624 4 0.589 0.611 0.621 0.532 0.6 0.619 0.625 0.622
F 12 H)JEERRZE R REUR R
Tab. 12 Index difference coefficient of each layer
Ee 01 92 s 4 s Os 97 Os Gy
5.443 4 0.106 0.116 0.109 0.107 0.132 0.112 0.107 0.105 0.106
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3 RIESE
3.1 HERIYLEH
3.1.1 FINEIE R

ARSI R AEHOCERARL G L SR b, 255 R
B, B AT H O 2 5 2 T 52 {E B IR
MHERl B FLSI AR B s A 32 4y A (R RE AL, S T
PR BLS BEALE o
3.1.2 SA¥H

A S P AN R HEBA ) 8, O HL 2200 2% 5
) R AE L5 00, SRS 2R i A — IR BSR4
A=A, B — A2 R 1R i 1
FEIOTEOL R, SFh e ) 2 0K OB T B o K% S50
KEH G LR, BIBHUN AN LI BN 2112 51 1)~
S AL AT
3.1.3 {FE A

iR T 2014 4F 8~11 H M A s B ME % g
SE ARV BN IR i H AR, RHBAR . fR
F525 500 4427 I H I, MOA IR SR 360 He 43 531)
HHTRARL, K0 B TR B 100 K, REE N
24 ho PRI BA— @ I35 k.

3.2 LB

HI 5206 H R B A S I A 1 25
FHH (LA 13)%F 2157 53 45 IHE I M (R, i
ke plEayy & S AR NRASE SRV E S 2
i WY Ak, BR335SR WA ) DA 352 22 s (A
REWNER). LREHEE, HOR LU N N 5 20

1. 22 = e DR R I vl B SEZ it ) 55 W

2. WG F BT AR KT (KI5

3. 2% L PR SRR PR 2% B 1) S

4. 205 A PR SRR PR 2% 5 1) S

5. /75 i 5 B 1) AT L s i A

BEAR S AEBLSE N 25 b 57 A7 52 Wi I 252808
AL RS RN 32, AERER R IR R T

E R
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33 EHIRASHZE

(1) ReIFE L ERe . MR AR
REJ). BHTRED).

Hbr: BAE 4 AN ebafe il BB 80K

(2) SMIZRR 2 RS2 205 05

Hbr: ¥ zdfabnfe 8l biMb.

3.4 HIANEHE 2 K BEHLEUH

A4 RE ) BRSO 1A e K ST 53 0 A 161«

(1) B GHALER, SR, FE
PEAFAE AR BT 25 AT P SO A b (n excel)s

(2) WHE S5 N5 A QIR R 3Tt
SIS LS T B I 2

(3) FIH excel fFE Thaeks(2) 75 2 1) &4~
ARIERE I M TH A LA T EORAL B, THE
PUA ih 2 i) R e ik 5

(@) NI EIEHE, N2 R FRERE
DIETVIIE, FREPEm A ihde(n: 1akA )il
Xof FEAR N BT 245 20 LA 12 LR () h AR & g it
2, PRI S NI AT I A E N B R 50 A
3.5 PiE BB H
35.1 RMfkgiH

X AU ZR TR, i 2 .
35.2 Bifh—: SLARF=ARR

BRHAE R B4 1 B -

ARAGIY P e — A SEAA, ZE IR E AR & T
FIME.-
3.5.3 HHT: YIgEABR

g BHUIIZRRTERI, BA— o —A .

(1) H b

BRHAE Y B B8 1 B -

WHEAK 24 h, —J847 7 Kl—4L 168 h, %
TEPEAR AL Y 107 ECA TRIBR DL 168 AR EL, Al
B REL, FEHEAT AR R H BIIZE .
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#13 IRt RIx
Tab. 13  Original training schedule
I} 1) Jil— JA— JA= JAM JAHL J7S JAH

6:10-7:10 AN LI Gt AN LN R
8:20-10:00 e E 597 CERS) s
10:10-12:00 B EUOR Bt N 7N 3 St A Az N o
14:30-16:10 S GRS Gl E S iz =
16:20-18:00 e A Bt EA R
20:00-22:00 Gxils &Nt Gxils Nt ENitd N

shoot! intitank _arendacl control ability wysical_training 11 hysical_training
training]
ing2

wysical mmmg:]»

»——ﬂ/ hinder2 H shoot2 ]»‘—{Fﬂsrﬂeldi xxxxxxx q v——ﬁ[ysml;mm Y q
& ) p . y N y
y

0-3Talse

K2 (7 B AR
Fig.2 Overall module of simulation model

@) 3%

LI J — S RS 135 1

HERAE RS0

AN R L — S A kR %, %
B PO 1 h, I 29025 B 44 otk s e
H— s A
3.5.4 M= BIAME RGP

FHI3 « LA T W A S5 5 0 77 2 0 T
P

(1) BE o

50597 R T A R ST 5 0o

HERAE RS0

1 T SRR B 5 090 O MR, STt
T 1R I 55 52 b A B AL 0 2

PR TFIREAG DL
(2) 2w J R
AR e e i -

WL AE night #5855 B UH 5314 52 45 M 2R (get_
injured_probability) {5 FIWr, &5 5245, =4k
A BARTEREL, S EE N — R Y ZRAE R .

(3) B2 Al

PR P R B 1 A -

SEASTERASEADL 25 3 PRS2 A TR 58 P 1T e (1]

(4) RSB

KPR P R B 1 A -

RS B2 DA RS SR A L
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3.6 fiE4R H 414 97 FLA X SN 2kt H 4150047 T 05 2L, 1

FE MR R LAE 1, SRICRE 5 SR IR H T Js
LHER s, RS, 3Rk 14 1)
Zrit-dl

SRR AN AR, I3 H At 20 M 2R 5%
MR AIEAT 100 K, WIAREER WK 3 B

WO AR5, IERPI R RI L SRl

FERE A AR R, ZUIE R 57 RE 2 i H Y
210 MAERERTREAT KSR R IINZR, it n] LU G
X SR A K ST R

3.7 HMEKARMES WAT A
B4, RATRE T 2 AR K2R

FEURR WA R I ZRL H 41600 5% i Re )
R I DA AN TF K2 (L 4~6), JF HL
FATVRIL T — LN ZRREH 4145 nT LA 525 T RE )
IR RERIE SR, IF H N ZRtim i DR 21
RO, esb, T S b Y A5 U 2
FHHA G IEA RN, BATREA S R DL
PEINZrAt H e B 32 21 BL SEbr il Zrr, it L
AN HIEREA AR DL, 4 BURRE D) 3 T AR
IR B2 o SRR AU 2R KRR WA HA A
AN R e S A AT

F 14 SEHE RN ZRtR)
Tab. 14 Improved training schedule

It 1] Ji— Ji = S = Sy ST JA7S JAH
6:10-7:10 LaNil LENiTa LENiTa LaNil i At
8:20-10:00 H R R P HE B
10:10-12:00 S St RE A e BE A /NI B i
14:30-16:10 e Jiks) S b By e -
16:20-18:00 By LN ik 2 Ay B
20:00-22:00 RRE e e e A fiE e
User Specified
Output
Output Value
a_control ability 1 1750.59
b physical level 1 2 539.23
¢_cooperation_1 2 019.79
creation_1 1941.95
d_all injured time 1 440.31
e injured times 1 5.0000
2 800.000
2 400.000 B a control ability 1
2 000.000 Bl b physical level 1
1 600.000 [ c_cooperation_1
1 200.000 @ creation_1
800.000

400.000
0.000

O d_all_injured time 1

W ¢ injured times 1

[ ]

K3

4

Fig.3 Output result of simulation
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Scenario Properties Control Rezponses
. - . . ) . . all_injuredtim
5 Mame Program File | Reps| Mum Reps | control abilty| creation cooperation | physical level injuredtimes .
A inttial 4:1p 100 100 2013628 2240 948 2387 571 2860636 4500 3088336
4 improved 3:2p 100 100 2225734 2430 420 2655580 3178.325 1.240 93.843

K4 EREHrassi R

Fig.4 Results from process analyzer

Cooperation by Scenario Creation by Scenario Control by Scenario
T T 3000 T T T T
3200 -
2600 -
2800 r
3000 ¢
2400
2800 | ‘ { 2600 ¢ 1 ‘
2200 r
2600 | ‘ 1 2400 | | ] ‘ T
2400 | ‘ 1 2900 | ’ 2000 | T
2200 2000 | l | 1800+
2000
1800 { 1600
1800
1600
intial  improved intial  improved intial  improved
(a) (b) (©)
KI5 BIBARE /G RE SR FERE D UL
Fig.5 Comparisons on team ability, innovation ability and and leadership
Physical level by Scenario Total injured time by Scenario Injured time by Scenario
3600 f ' ' 3 700 ' ' 8 ; .
3400 | ’ 1600 | ] o
L _ 6 r
3200 500
3000 | ’ St
400
2800 - 4
300
2600 | 3L
200 1 ]
2400 | ] o |
2200 | 100 r 1 1t
0 0 T
intial  improved intial  improved intial  improved
(@) (b) (©

K6 ARBEAET 1 52475 N 18] 127 25 52 A0 R LA
Fig.6 Comparisons on physical agility, averaged injury period and averaged injury number
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