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Abstract

Aiming at the problem of material distribution between red and blue in modern war, in order to
optimize the distribution and supply, a method of material distribution optimization in modern
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war based on an ant colony algorithm was proposed. The ant colony algorithm is introduced to
construct the shortest path model, which fully considers the constraints to ensure the unique access
of each location. Considering the firepower attack target comprehensively, the multi-objective op-
timization without considering the time window is analyzed. Through pheromone initialization,
state transition rate standard and pheromone update, an effective path planning model was con-
structed; The judgment matrix was constructed to test the consistency of the target factors. Final-
ly, the ant colony algorithm was used to obtain the shortest path length of the red team and the
blue team, and the optimal configuration of the red and blue transport vehicles and the total
number of people.

Keywords

Ant Colony Algorithm, Material Distribution and Supply, Multi-Objective Optimization, Shortest
Path

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

PACHE S B Z A ), RGER T S EASUES &, MBS S, 5ING RS
SR, T A R K R A D AT B /N A — B F S SR Rl AL PRI, i — B R AT AR
A, PR AT & B R SR B R B N E LS

PA R R R RN S BT RESIALL]. @SR [2]. A*BIL[3]. Dijkstra L4155, AX
2T LIRSRER XN AT TRTTT: SCER[ITR A0 R 2 SR R A A AR SRS, 8 e ki1
HRBAN R AR LM s SCRR[2] 51N B I N AZ X5 AR 7 5573 20> 1 AR G 500 AR 2 (1 1)
SCHR[BPE I AE AL Gt A* B AP I HT (15 A B Bk e A2 B A s ARIMEL I T SEREIS] s SCHR[4TH] Dijkstra
SOEREAT T R, R AN EIREVEN @R LD TR AR IR, BRI T
SIoE R, (HBE R T RVAR R IR, X T e I AL B ORI [ RE 75 32— P it 7. WO
AR TREAMAR A AT R, RAEORIIMTIERE . BRI BENE, SRS H E
FEXE AR, RERE I S 2% (B8 70 TEFR AN AR A, AT LA R4 A R RS AR 420 B8 T 17 6] o

ST, ASCRW T BT O S A B S h LS00 BT R R BRI A B An ] B A
SrBCOENI BT T . e R AR Y, BRI D R LK, ZRBHB K IIT
HARAITCI (8] & 1) 22 B ARPLAR[7]. 5 B EA A ISR AR EAE SR S0, A Ak ie
PR o 8 T RE R AT H AR 2R ) — BV IR [8] . foeJ» AR P ISCRE B35 3R A £ A APy o B
AR RE, JFE S L A Is B 22 e B A2 H

2. 53Hh

FEARE DR, DM mME BNk, TR AR, BRER
L OF M, WA BB R[], XA Bh TS m VE SR AN SRR . A S PO S A T
NERT A

WO SLE AL, T M ICAE SR B (AT 0, B IS AR B AR RS E BOR 5] S A, A
11174 ) B R A o KA R PR TR AT e I B S5 A R i A ) AL R B

DOI: 10.12677/csa.2024.142043 429 TFENURL 5 N H


https://doi.org/10.12677/csa.2024.142043
http://creativecommons.org/licenses/by/4.0/

i EE R ARSI AR A R B R R — K EEENLE R BERIT Wk, JF B
FER— N . IREEZY A A X TR (S AT AT 1 o 2

3. B
3.1. ZEFETHRINEEX

IR ORI tad, ALl 72 N AMLE S CY T EEET, X ARy 30) M E &l
s MMERALE Y Y X, (1=12,---,30) , RIBAGRIZH M BATA R AL BRC2F B S, N
A e BR AR R o ) B (Y i L R AR AR [10]

Minf (x)=>.CX,
9;(x)>0 j=12,--,m )
{hk(x)zo k=121

Horb: BUE C 250 1 SR IRARIOBUE,  f(x) RAWKM: g, (x): QORREL T8 ORERAR T AL Rr g 261
(BINEETT C 22 5K A1) m: ORI h (X))« SFXA MR E, T 0 ORER AR T 2 R g 2 1R (1)
WM AMAT R ) | FRAR R E .

AT Hbr ot i MUK, B/ ME £ (x) =Y C X, » b i FIBUETEEZM 1 2N [,
PATTH EH BLAR KA. LIREE g, (x) >0 Fon A IHZRIT O 78I s, TAREKE b, (x) =0 %R
FEAE WA AL IS e TE ) s o K B S PR A ) U A Oy — MG e, FRATT AT RAAE & AR A SRk
RIGHMM . & WA BB BAARE. SRS, Xeesykna] DR B A gk T ik .
MR, T UL EHER, FRATRT DI — AN A A, B MR AR R, R R 2R A
B ERE YA, AT DR BB AL B AR R T &

3.2. AEERHEE (FEAR)MZ BRACEZERZD

BEANMIE SR N AN, Bl T EMN M AN, 5 A NETEm T SES, B

Li(i€l,2,-,n) FRomgloli | 53T j 2 A AEEE; T, Fonitde ot — I 25 R R E.
321 FRRVRK
T, (0)=const const ki it 2)

EIE T B4R YIIER 2 BB MR E R RIKRE.
322, REEBREN
R —RFZ, A R a] DA SR B R — N R U A 3T, R 2 AR B T e SRR A kR
NoList H7:
allowed = {C — Nolist}
P (t)= [Tij (t)]a*[nij (t)Jb (3)
ZSeallowed |:T|J (t):rl *I:nij (t):lb
Hr, Ri(t): B AR 21t RPN | FE AL BT j MR, allowed: FRIRIDISCAT PR — AR
TEES; BIFTAH M ARV b 3 ik 2225 1538 NoList 22 V5 i 3T, C: &I %4 NoList:
FER, T O Ui MR T (t) o ORI 1 B FEEPS7 iR ng (t): FRIIT i B3k
W j MR KREE; a: BERIEWAEESE, BHEEERMNEBOERRK AN EERE; b: BRERE
W BEREE SR, RIS KRR BT i S B A 1 B AR

DOI: 10.12677/csa.2024.142043 430 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.142043

3

48

FEAIA, A TR e ST DUE SRR — NI 44 allowed, B FTA AU 1) (130 T ek 2 2% 1
# NoList & Vi M. A5, AR | HB BN j R, MR HE R RK
JE AN S R R EE FIFRAN R E (5 BRI TR0 B A2 R0 07 S5 2, T8 & R EUH T FRoRmmm
3 G BB es . WATHES) . BefE, AT 2 F R R AT R, 15 208 IR i
HR BN — AR R . AR AR, WO T — B E R N — AN, R IR SRAE
A% B3 NoList W, DUBEGEE Vi XFE, @I ABHEREHE S RIRE LR, BRI REEED
R IFRAL BT BRI R
323 EEEMEHM

T WS5E B — KT ST R TSR, 6 AR T RS B CE T

{Tij (t+1)=(1-p)*T, (t)+ AT, (1)
ATy (1) =2 L AT ()

Forbre T (1) T T BT § RS B FIREEAER 20 t+ LM T () - SR § BRI § AR R EREAE
WZ A p: FEERARAKL, BHEERMARRE. @BFEIUETEEAD, 1], #rEERMAREMITL
Bl AT;(t): BE LEERONE, B 4ARP: ke BELDE: m: BEMEBE: AT (). &
AN kOB RIE BRI E .

AR, A LEERNMERKRAE LE—PHNEERNEZM. B B1E R MR DR
7] R P B AR AT 8 SCRITHEL, ) i by 22 5 FEAER AR JE SRR . BRI SE . RS B RIRE
i, AXFHIQA - p)RnERRNAER, IHRERRIREZLA - p) W BIRE . mHHE SRR AT, (1)
W E 5 15 B 2R BE (At EbAT B0 B ASBEAR B0 B RIREE, WO RE NS ) FH A s 1 48 2%
17 R R R UG BIZ P R BT I B AR R T 5

4. HREIRAE
] 1 BRI, ) 2 S R s iR

(4)

752 I ST o S S R AT A B T

Figure 1. Ant colony algorithm flowchart
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Figure 2. Hierarchical hierarchical structure model diagram
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Figure 3. Red scatter plot—ant colony algorithm result graph
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Figure 4. Blue team scatter chart—ant colony algorithm result chart
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Table 2. Dispatch and allocation of blue transport vehicles
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Table 3. Red transport vehicle scheduling allocation
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