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Abstract

Abstract: During the batch outbound operations of the four-way shuttle system, the different execution
order of the system's outbound leads to the different interaction time between the four-way shuttle and
the hoist will be different, which will affect the system's outbound operation time. According to the
operation process of batch outbound, with the order of batch order outflow as the variable and the system
outflow time as the objective function, a system order sort optimization model i established. Based to the
characteristics of the model, with the improved genetic algorithm, the optimal order of the system is
obtained. By changing the relevant parameters of the system, the optimization degree of the method is
tested separately. Compared with the previous rorder sequence, the system's delivery efficiency is
improved by at least 20%.
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Abstract: During the batch outbound operations of the four-way shuttle system, the different execution
order of the system's outbound leads to the different interaction time between the four-way shuttle and the
hoist will be different, which will affect the system’s outbound operation time. According to the operation
process of batch outbound, with the order of batch order outflow as the variable and the system outflow
time as the objective function, a system order sort optimization model i established. Based to the
characteristics of the model, with the improved genetic algorithm, the optimal order of the system is
obtained. By changing the relevant parameters of the system, the optimization degree of the method is
tested separately. Compared with the previous rorder sequence, the system's delivery efficiency is
improved by at least 20%.
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WSO R TR A BRI R B
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Tab. 3 Optimal outbound task order and order coordinate
%1196 s, oAl . PiAe Y in) AR 4e B position
J N 1) SC B A T Al sl /D e THAL S DY ) AR 42 2 ‘mng N gﬁnm AR
T [ 2 A IR VT B 1T B
8 9,12,32 22 2,18, 27
# 1 IAGA-SOSOM HLiEZ ¥k & 20 6,2, 11 10 3,4,14
Tab. 1 Algorithm parameter setting for IAGA-SOSOM 12 1,24 43 5 3,11, 48
5 X W 26 2,8, 40 11 10, 7, 40
N I 2-10 18 8, 17, 30 9 9,12, 43
L mﬁ?ﬁ%ﬁ%@ﬁ%&ﬁ 5~30 323,28 16 512, 30
M %ﬁﬂ? %0 3,3, 62 13 1,10,5
q TR HF 5L 8~40
Vad(iS) DU 2 510,30 6 6,18, 36
Vay/ (M) DU ) 57 A 2 ) B P 4 23 6, 11,47 24 523,44
g (MVs?) DY [ R 2 20 1k 2 17 4,4,53 2 3,6,60
a/(m/s?) T WL K s % 2 19 7,3,30 30 8,14, 60
v/(m/s) FEFH Bl R A 4 21 6,18, 48 1 2,6,14
n H AT ST B g 20~100 14 8,2,38 15 5,5, 3
p ERESI T NN 10 2 2,23, 34 28 2,12,1
Pe X MEE 0.88 25 1,17, 23 27 3,17, 17
Pm A MR 0.12
T WEBIEAC I 10 x4 DU RS R A B
T AR UCEL 1000 Tab. 4 Four-way shuttle task scheduling simulation result
La Ly/m B K B RN B S 0.4 M1 F R S ANTERLER ) oS
L/m FIE T 0.4 1 3,22,15
h/m Bt BT A 1 2 4,14, 16, 29, 27
3 18,7,17,25,6,30
2 WENUBAIHILAG HIZEAE 5 U 5 A AR RS R 4 10
Tab. 2 Random simulation of initial outbound task sequence
and inventory coordinated information 5 8,21,24,28
HiZE sku S HiJZE sku e e 6 12,23,2,9
T H PR AR BRAY T H R AR A 7 1
1 9,12, 32 16 2,18, 27 8 26,5,13
2 6,2, 11 17 3,4,14 9 20,1
3 1, 24,43 18 3,11,48 10 19
4 2,8,40 19 10,7, 40
5 8, 17, 30 20 9,12, 43 3.2 BEHEEFHK PMX 5 IPMX ZXXHF
6 3,23,28 21 5,12, 30 PEREXT L BT
7 3,3,62 22 1,10,5
8 5,10, 30 23 6,18, 36 W IAGA-SOSOM SiEH IS4, W T4
9 6,11, 47 24 5,23, 44 fRZ 005k 10, BHEECY 10, SRAFIHCY 60, it
» 45 2 5 0,00 L PELT B 100 B, 5) ISR IAGA-PMX Fi
1 7,3,30 26 8,14, 60
1 6. 18, 48 »7 2 6,14 IAGA-IPMX SEA K A SOSOM RALEERY, 73531
13 8,2 38 28 5,5,3 TER 10 ¥, LUK EGIX 2 BhETy 2 20 (A A vk
14 2,23,34 29 2,12,1 e, HIREAE 3 5 P,
15 1,17,23 30 3,17,17
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#5 SOOTM FLRLET RN REMI BN EL
Tab.5 SOOM model algorithm performance test comparison
& A HRAE LA HEEI T /s DA )5 H PRI T /s DAl #1%
PMX 1 580.657 385 698 510 1004.739 535 337 340 36.4
! IPMX 1 580.657 385 698 510 978.109 896 619 146 38.1
PMX 1.568 500 706 200 000 945.937 459 155 804 39.7
2 IPMX 1.568 500 706 200 000 893.441 664 751 801 43.0
PMX 1628.449 099 784 050 1025.751 515 651 510 37.0
3 IPMX 1628.449 099 784 050 945.996 058 598 403 419
PMX 1671.260 754 824 020 950.285 073 283 691 43.1
! IPMX 1671.260 754 824 020 939.903 766 479 787 43.8
PMX 1797.147 072 898 940 963.395 411 220 104 46.4
> IPMX 1797.147 072 898 940 943.475 185 706 556 47.5
PMX 1634.336 214 214 290 1019.724 807 670 23 37.6
0 IPMX 1634.336 214 214 290 989.744 792 222 656 39.5
PMX 1637.209 578 800 230 962.262 713 572 920 41.2
! IPMX 1637.209 578 800 230 944.193 540 205 066 42.3
PMX 1 684.093 239 953 250 1033.052 485 052 28 38.7
8 IPMX 1 684.093 239 953 250 972.930 027 092 293 42.3
PMX 1552.374 473 742 870 967.055 084 534 341 37.7
° IPMX 1552.374 473 742 870 895.613 005 510 491 42.3
PMX 1 556.810 952 286 240 927.406 666 553 485 40.4
10 IPMX 1 556.810 952 286 240 911.913 251 077 280 41.4

H1I 5 PR SISt ) i SR IPMX A
MARAEK AR SOSOM  H JAE I [l A0 (R0 Ab Rk 4 4y
T PMX A XA SRS RALYE, i
g Herh R4l 2 PSR RE A ILAE AL
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IEACIRAEL
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Fig. 3 Algorithm iteration performance comparison chart

hE 3 w5, KH IAGA-IPMX Hik AN EE
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HHWSIOE AR R B 10T IAGA-PMX
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3.3 IAGA-SOSOM % 4k B 45 B3R

AT I R DY ) AR AT A R
PEIT F BB A PRI A A5 B LA A PR ) AR i
R 2 E R A VAT SOSOM AR 7R 141G
faf B, o2 o FE 45 R o0 A M T 36k R 4t
WaIATYE, JIF H e A R MRt —E 1
A -
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15 BIRAL IR
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BOMAT 1, 2, 3, 4, 5, 6 #WiE L, WM
DY [i) 25 AR 2 ORI AR A B 5 |AGA-SOSOM Hyk kAT
WK, FHRLE Rk 6 Fros.

F£6 VU G ZEAI AR B AR LA S SR 5 R

Tab. 6 Data on influence of the initial position change of the
four-way shuttle on the optimization results

L1 SO R A <7 28 = P/ S Y = O

. N . A%
WIH L & H ER A /s R A)/s

1 1580.431 2 998.392 1 36.8

2 1584.789 5 1002.678 1 36.7

3 1576.986 4 996.253 1 36.8

4 1583.694 3 1010.783 0 37.1

5 1589.2397 997.543 1 37.2

6 1579.438 9 1005.782 1 36.4

158 6 MR- TOUECH Ty 20, 508 DY 1) 274 2 (R
UEALE X IAGA-SOSOM Sy 4k &5 B 5% ma 5
Ny JUF AT B2
3.3.2 BEEAIH L BN IAGA-SOSOM H %)

DAL IR

ShE Y A T G NS - 2 i E 7S a R INI (BN 4
I, B[R] i 2 L5 DY 1) 27 4R 4R 1) A8 AT
SERFIA, T TR R G R G, ARl
ik R A R B L R EHIE IAGA-SOSOM kAl
IE R E . S TR BERLYE, B2
RPN, KA IAGA-SOSOM #7053 B A2 384T
10 &, DA RAR HAR A5 R . i oA
[ B2 48 A L, L0 B e vl 1 il 2 1]
Kl 4 Bros. HE 4@)F1(b) T %1% H IAGA-SOSOM
SR R PR AR 2 /D RR R Tt 20% 70 44
3.3.3 HLEH FETHEE n TN IAGA-SOSOM

BRI

T G n (R, & B RS
(bt B P A ), A9 3 e e AR T R R A n R
i IAGA-SOSOM SRR . AT RS
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E R
Journal of System Simulation

\ol. 33 No. 9
Sep. 2021

6, FIECK 60, HARSHIFRE L IRFEAL, BT
ZHEEIRENUYE, B i T SRR n
KH IAGA-SOSOM HEAREVEE S I24T 10 K, LA
FCRE kA IR LA 45 R o 38 SR AN [ H T
B n, LT ECER ST i 2k B A B 5 TR

H1 & 5@) 7, Joie AT IR TT BT 25
ST AR5 1T T, R 40 I (R E 2%
B H PR T SRR PR i AN R 1AGA-
SOSOM 1Ak 2 Ji5 1) HH FEAT55- VT B 1) 4 26 B (1]
BIRAL T RS R ] & 5(b) o, RH]
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Fig. 4 Optimal curve of outbound storage with change in
number of shelves L
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Fig. 5 Outbound optimization curve graph of the change in
the number of batch outbound orders n
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Fig. 6 Optimal curve of outbound warehouse with N number
of shelves
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