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Location-inventory joint optimization strategy based on hybrid fruit fly
optimization algorithm

LI Feng-yue', QI Xiao-gang'!, SONG Wei-xing?, BAN Li-ming®

(1. School of Mathematics and Statistics, Xidian University, Xi’an 710126, China; 2. Unit 32272 of the Chinese
People’s Liberation Army, Lanzhou 730030, China)

Abstract: In view of the high operating cost of the equipment maintenance support warehouse system, unreasonable
warehouse location layout, unreasonable spare parts inventory structure and so on, this paper establishes a joint
optimization model of equipment maintenance spare parts warehouse location-inventory control decision-making based
on the multi-item joint replenishment problem. The model can be used to solve the warehouse location, demand point
assignment, warehouse replenishment time and inventory level. According to the structural characteristics of the model,
the traditional fruit fly optimization algorithm is improved by using the multi-swarm co-evolution feature, and a hybrid
fruit fly optimization algorithm with internal and external search strategies is designed. The outer searches strategy
search for warehouse location decision variables, and the inner search strategy uses an improved RAND algorithm to
search for inventory control decision variables. The simulation results show that the hybrid fruit fly optimization
algorithm has good solution efficiency, which ensures that the inventory system can effectively reduce the total inventory
operation cost on the basis of a certain service level.

Keywords: joint replenishment; warehouse location; inventory control; two-tier search strategy; hybrid fruit fly
optimization algorithm
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while r ==1 or T(r) # T(r — 1) do
B Q0)THHE K (r), BT (r), F(r) = K(r);
HRQ)UEF(r+1),0T0), K(r) = F(r

+1);

HRAYWHT(r + 1), K(r),F(r +1) =
T(r+1);

r=r-+1

end

T TCo, TC(K (r — 1), T(r), F(r), ¥;) =

TC,,
end

Smell; <— min TCj,
EFEFFIE 5% Smell; ARSI NIIT, K, F.
2.2.3 HERTHERE
TRA RIS SR AR AT
step 1: W1 4610 S 5. PP LA sizepop, f KiEAR
RHG.
step 2: BE ML 46 4 5L 0 A 3 X, Smell;. #4647
BAROTENT:
X, = {rand(FRl), i < sizepop/2; 28)
rand(FRy), otherwise.
step 3: 22 RMEFAL B R, AR 56 2.2.1 15 Tk 1
A B SR 7 A AT SR A A 7 B A
step 4: F| FH £ 2.2.2 715 403k (1) RAND 52 R i1
B SRR P AR AR 4K B2 18 Smell; FIX R T3 KR
step 5: ot SR i o rh AR AR R A S5t e 1R,
THEITT:
[bestS, bestIndex] = néiin(Smelli). (29)
step 6: DRAF 4% J&y B i R MR LB Spese~ AL
B AR Xpest LRI T K AE. 53500 R 4
bestS < Shests WA Shest = bestS, Xper = Xj,0 =
bestIndex.
step 7: 24 IEACCEIL B B K, 45 1R IR AT
S5, 15 Wk ] step 2.



% 9#

ERA % AT RARBAII R LI E AR R K

2349

3 HESHT
3.1 RBIRE

DA J5 B £ B DX 35k 19 90 A 3028 A7 &R Ge R B, 1%
FEAE R G L DI B, 5 MR IR AR T S 3 2
B DA 30 NS TG BN 75 3R AR RR. 17 S5 R AR
B YEAZ TG Bl 75 SR A0 4 1R FE AR IE 25 23 A, 2451
I L (1 356 At 5 4 3 TR 0 26 2 T o, 3 40 B0 SR VR T
SCHIR [25). 417 B S 6 Fh 4 415008 S804 A, o 22 1
A5 2 B L fib Bt th 2% 2 BN AR i, B — 2 AR
T Mk, AT =601, 13K 4 500 B Z B FEN 5
REAFA AT B T 10 %0 ~ 30 Yo. HXT T 451 2, 2451 4
SN T AR R TR B B A B B R P
Ttk Ko e 2 2 BE LA K.

®2 RBHISHCEE

BTIME Ty = 06,92 = 0.3, KATHIKEST, =
0.5,STy = 0.5; PSOHE2E I F¢p = 1.5,¢0 = 1.5;
PR E wnaxe = 0.9, wmim = 0.4; GA FLIEAZ XK
pe = 0.9, %% Zp,, =0.1.
32 fHESHh

{4 HFOA . FOA . PSO A1 GA U R 5154y 5%t 4
B S50 [ B BEATLSR i 30 UK, 17 45 R an R

DRIGH T 4 FhEIELE S ZH i — kIR
fiR 4 . 0] LLE Y, HFOA 532 1E 4 A 9] PSR g )y
GRS BRUAR 5 72 B R ). AR SRR B 5 PR RS L A
] 7 P AR FH A AR s AR, FG o AT AR BAS 2 FE A D SR T I A%
AFIAF i BRAS. =) 1 Hp SR s R 25 4540
B A5 RS AN 2 B I 1), A B A7 A7 i S A AR T 26
FRCAS AR X A AT B AR A, 4 Foh 592 7E SR 328 1k e SR
TR 2 5 M 4540 B AT L 2, HFOA Bk

S Y R

—— I E O EI AT AL E A2 5. 45, EHl2Hh,
ji:(;ﬁ*id U(f{‘;‘;’; zsg}m SRR o 1A S 53 B 52 A e, 4
i SRR Oj ) =T AN = HETAR B A B B Vi SIS
A 500, 500 ?M:E%E@E (AT AR BSAS e e, e AR B I ] AR
I A o 5 U[25,50], U[20, 35] A ZEAH I, 4 FhSRVEAE SR I Bk e SR i 25 2 SR
PR A 70 5 U[3.5,5].U[4, 8] 15, 25, 355547 83 17# R, HFOA 5.1k
HH A PEAFGRA oy Uf0.5,1.5, U[1, 2] KRIGEZECEN BN RO E 2 5 M35, X E
iﬁ’zzﬁﬁ?j‘; [ U“-“?’U[ [2,3.5] | {511, G051 3 v 45 i BB B B Y B A RS T
FEE A EEANRAT Ly (4F)  U[0.002, 0.04], U[0.005, 0.05 o

' ; B 5 (g 45 = S VS Gk BEL A AS L 2 %

fige 328 07 B P ] 5 B Py U350, 550], U[400, 700] Eﬂl?l’]ﬁm\Aﬁﬁ/ﬂiE’]lﬁ\htﬁ%ﬂi ;.5'%1@7%3@&&
e U100, 300}, U/[200, 350] 45 Ar BT B . AR S5 2, S0 4 HROR I N 7 5
NS U[0.95,0.95], U[0.93, 0.98] A7 B B CIE B AR AH T HA AL B I, 4 PP VR SR ik

i REEAFIN A B U[0.002, 0.04], U[0.005, 0.02]

{4 F| HFOA . FOA . PSO 1 GA VU #1427 Matlab
2018b 1/j B °F- & Xt Bufid ) BE5 B . Brfs 59k 10
FhEE R 4 200, B AR R EM 1000 K. 1% B HFOA 5

hkpR I B T AE T 5 L AT R 0 A R ]
L, 3 2 P (R AT AR A AR R 8] A B AR R 4 P e bk o

S BE K, HFOA SRLV2AH At SRE02: SR AR 4 77 R K
AFEAR.

®3 RN EFIEHLIRIRS RIS

ES7] Bk TC AL E F K T Agroa /%

GA 17577 234 [3,4,31;[1,1,1];[2,2,2] 1,1,1 0.069 16

SO 16376 2,3 [3,.4,31;[1,1,1] 1,1,1 0.068 8

! FOA 18014 1,2,4 [1,1,1]; [2,3,2]; [3,3,3] 11,1 0.070 19
HFOA 15147 2,4 (3,2,1]; [3.3,2] 1,1,1 0.069 0

GA 19700 2,3,5 [2,3,3]; [2,2,2]; [4,5,4] 1,1,1 0.074 15

PSO 18420 1,5 [1,1,2]; [4,5,5] 1,1,1 0.072 7

2 FOA 20612 1,2,3,5 [1,1,2]; [1,2,2]; [5,6,5]; [1,1,1] 1,1,1 0.074 20
HFOA 17177 2,3 (3,3,3]; [4.5,4] 1,1,1 0.073 0

GA 18580 1,2 [1,1,1]; [3,2,3] 1,1,1 0.070 16

PSO 17157 2 [3,2,1] 1,1,1 0.068 7

3 FOA 18742 1,2,3 [1,1,1]; [2,3,2]; [1,2,1] 1,1,1 0.069 17
HFOA 16002 2,3 [3,2,2]; [1,1,1] 11,1 0.069 0

GA 19690 2,7 [2,3,2]; [4.3,3]; L1,1 0.074 16

PSO 18489 1,7 [2,1,1]; [4.4,3]; 1,1,1 0.073 9

4 FOA 20864 1,3,7 [2,1,1]; [5.4,4]; [3.4,3] 1,1,1 0.072 23
HFOA 16937 3,7 [4,5,4]; [3,4,3] 1,1,1 0.073 0
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2) AT IR T SRAE AR A R R
fiE, 1% B DL 450 2 9 34T 43 B U . 4 Fh VA I T 35
TR 0.073 4, B M6 (1 B e 735 09 1, b6
FEEERS 0.073 4F (Ty; = k;T)#hFEFT A %1, 22 ¢
JE 1) JE) A 3 7 A 22 K, BT LAKR 2 6 PR TR b B 5 4
(T = KT/ fuj) FAZEER. 1K B 5 H 6 P 1) S5 A0
AR A T, Sk bk v 307 SRR 55, 2k )2 O R
(B AN B2 A T, -5 3 Ik v 56 0 3 SR BB P e i, 66
JEA e W JEAR I HE 7 SR B ARG IR T A7 3 i e SRR
1, 1X — 2510t 5 S PR IE iAW) A

)y KA T AFNE K& F OB/ B bR
A TCoin~ TR HARRA TCpax~ T3 H bR A
TCaye VA S HFOA B3 3R fift ~1- 35 H A5 5 A HH X ) >
55t ATC e 7T WL, HFOA SEETE 44 451 v i B
/N EARBRAR B K B AR A RIS 35 B AR AR FE X GA
PSO F1 FOA B.i%:35 & e L, HAE %491 4 H HFOA .
158 AT Coye HH 0 HoAh 241 55 9 B 2. GA. PSO Al
FOA B9 (1135 H AR AR 5 d5e K85/ B bR BRUAS 2
{EL 35 K, HFOA 503 (1~ 38 H 5 A 5 8 /s B b ik
KA ZEAF 300, 5 e K H bR A HH ZE A £ 500, 258
HFOA SERFCRIA T HARBUA AR ZE 5 /N, IX R T
FOA 55 M L GA . PSO M1 FOA 3% B A L i1 &4
M FE R 4 RIS, 12 RN S 4 L
fh 3N RBI 2 T AME LA B, AR BIE M R A AR
K, HFOA By A% HA S 1 42 R 8 R e ) HAR.

*4 BARRAXTEE

2 B TCumin TCmax TCave ATCave/%

GA 16454 18964 17491 15

PSO 16168 17233 16713 9

L FOA 16514 18609 17951 18
HFOA 15147 15578 15264 0

GA 18457 21321 19960 16

PSO 18185 19248 18585 8

2 FOA 19108 21291 20132 17
HFOA 17057 17459 17191 0

GA 17448 19690 18479 16

PSO 16711 17628 17047 7

3 FOA 17532 19660 18838 18
HFOA 15792 16265 15915 0

GA 19178 20974 19973 17

PSO 17569 19591 18875 11

4 FOA 19354 22284 20484 20
HFOA 16845 17461 17055 0

HE3FE 45550 T ZB 1R FEE 2
HFOA. FOA. GA F1PSO 5% U it 7%, Bl 5 %5 b
TR 1R E R SIOS R T L, HFOA Bk
AEXT FOA « GA AT PSO BRI SIS AR f i, 598 HFOA
SR SIGH FE 18 T FOA Rk (H oI 22 0. siiak
B, AN SCHFOA VA4 & 1 IRE R BRI 2 250

Az R 75 3, BEAT 2 R P R BEAL, 75 OR B SR 0
SVEA R FOUR R RO FERIE L, ok 1 A B BN )
P AW AR D 1) AL, ASEAS R L R A7 B AR, 3 o T
SV 4 R L RE T, HFOA SV AE A B S I R R I

R SRR
2.1 — HFOA
L 2o — 0
= 19 — GA
ﬂé 1.8
m 17
1.6}
1.5
0 02 04 06 08 1.0
ERKE10°
&3 EERWESuTFESTEE (RH1)
2.5 — HFOA
FOA
5 23| =&
% 2.1\\\2\—
=
W oqof
1.7 :
0 02 04 06 08 1.0
ERKE 107
4 EFRWSLEFESTEE (RH12)
— HFOA
2.1 FOA
< — PSO
S — GA
Z 1.9
=
5 1.7L

1.5

0 02 04 06 08 L0
ERH 107
E5 BEARTHRSE IR

5) LS 1 ), K 4 b S50 1R SR A 4 SR A gk —
A A, 401 6 FT 7. HFOA S35k 30 R il B A b8 4L
RS A K T FOA. GA FITPSO ik HsR i 4h 3, H
AFEAE S HAE. B 7 XS EE T HFOA B2 1) e A S St
T2 5 P ¥ WSO AR, WS sh SRAAH 22 117, 7 B 45 3
B, HFOA S AR L T~ HAth SRk e Sl 2 SR s A e
AI5E, HFOA Sy A 4T . B fSE i -fhfe

1.9
“2 1.81 g é
% 17' -
& % NI
o166t
sl =
" PSO GA FOA HFOA

&6 BIERRMBERIILE
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1.9} —- ARSI R
. — PR SO

total cost/10*

.
1.7 {1

|
1.6 |

I

=1

1.5

iterations/10°

7 HFOA R385 HAEW ST 27T EE

6) LL HFOA 5325 ) e 477 30 SR A 45 RN 191 U W
A 1B BE- P AT R SR T S SR BE R SR T AR R

INIERRTE2 5 4 S B R ZE A, IR 25 5
E R TR AR 1 ~4 L2649, 104 12 204 21,
23, 28. 305, RIRIRIRE 4 52O . FEAF 5 6] R
FTRWNF S Fow, v B AR HH5 0.069 4, £
25 K. A PE & & A K = 1, B0 B &4 1 4b
TR HIR 25 K. 25 5 200 P 1) 3 P4 AR A0 02 & 391 9y
AN 8.3 K 12.5 RAI25 K, 45 5L 20 e & & AF I A
BJE W 8.3 K 8.3 RA12.5 K. Sy FFk A
[ EAE IR So N2 5 3 2B PR AT K Sy R4S
B E A AT K SSo N 25 35 2 6 FE 22 A A7 7K
F; SSy N4 TSI B I 2 A PEAT K

RS ARIEFEHIRRAR

FAF R TC T Fy Fy So So Sy SSs SS4
HAF1 3 3 3 652 906 1121 125 158
#F2 15147 0.069 2 3 4146 1294 1312 191 221
&3 1 2 3685 1930 1475 281 272
4 % l’% on equipment maintenance support resource allocation

A SCS YEAE %A 00 3 A 2 PEAF R G B 1]
FRHATHIE ST, R 7 — M TR R Rk &
F 3k 5 R A 4 K S A0 AR O V. SR [R) 20 R
PEHIAN BT S BCIATT B SR 57 | B AR R, By i A Y
A DURA € 25 J2 0 FE A 1k 1R 5 7 S8R0 4500 E 1) AT
PEMI R TT 5. N T 1R A G SR AR A B i SR A
R, BINRREE 1 R B b 1) 2 M A B S 7 =tk
17 Z MREW Ak, 76 OR B SR SR A ot SO0 1 Y
it btk T SRR 5 BN JR AR 1D i) e 1 v
TEER AR SRR ). T B A RER W R A R
WEEBA RIFHSRMERCE, FTs R B & A 7
FAEMIREEAE R G — € ST /KT R AL, A R
T RIS E BN, AR SO T A BT 5 4% S R
FR A8 B A, A RS T ) B A I R s e S i i
—JE M ER AR,
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