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Abstract

Slotting optimization greatly affects the efficiency of automated power warehouse. This paper
constructs a multi-objective model of slotting optimization which takes warehousing efficiency
and high-rise shelf stability into account. A Double-Population Coevolutionary Genetic Algorithm
(DPCGA) based on elite retention strategy is proposed to solve the problem. The simulation result
shows that DPCGA is practical and effective. It has better convergence and can effectively improve
the efficiency of material storage and shelf stability.
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Table 1. Automatic three-dimensional warehouse operation parameters

= 1. B EERITEH

AL HERE 1230 mm
B ) [a) B 1020 mm
Bebr 2 IR1gE 1900 mm
VRS 1200 x 1000 x 1000 (mm)
B KR BB 1 1
AR I IEAT 1 m/s
HESNL PR AT 1.8 m/s

N T IRV, BRBUE A MUY DUE € B2 AT, R S ATk IEPRH I 18] 2 ANt
PLZBPELE 2018 £ 7 ARISATEAE B, ZA G LR RYIRHNE 2 Js, BERNEVIG 2 R 1AL
FRWEE 3 PR, RN G R WK 4 P,

Table 2. Material data of upper and lower shelves

F 2. ETRYIRERE

Ykl o R8¢ e

10kV BT Ak, 3 x 240, BEOEEESL, A% W 18 36
10 kV B8Rk, 3 x 400, Eil#Ek, A4, 4 30 261
10kV B85435, 3 x 120, ST, W4E, 4 10 10
10 kV AT, 3 %400, ST, A9, 4 12 30
10 kV B840, 3 x 70, JTRNL, AYE, W 57 259
10kV H85Z, 3 x 70, &%, Wik, 41 16 84
1kV BN, 4 %150, FTNLK, g, M 5 150

1 kV BIZE20, 4 x 150, JUANKSR, A4E, 3 3

1 kV B8 &K, 4 %240, F1AMRG, AYE, B 24 726

1 kV BAEZ, 4 %95, PN, IE, 20 40
20 kV HGEPAIE K, 3 x 120, HilEsk, A4h, W 12 15
20 kV HGEPEI Bk, 3 x 240, HiBESk, B4E, W 22 58
20 kV ik, 3 %400, EIEEEL, A4, W 8 62
20 kV LI, 3% 120, ALK, A4, 6 12
20 kV LI, 3 %240, ALK, A4, 16 112
20 kV BB, 3 %400, fTANKE, A4, 33 150
20 kV HLZERN, 3% 70, SN, A, 12 156
RETFR, Wik, 250 A, DUAH 7 21
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Table 3. Initial free cargo location information
=3 MREREMAER

TR LR T e el = TR TR e 7] =
1 3 6 1 11 2 18 1
2 4 1 4 12 4 18 3
3 4 1 3 13 2 16 2
4 2 16 1 14 5 7 1
5 3 19 2 15 4 17 3
6 4 12 2 16 5 3 1
7 2 4 4 17 1 20 1
8 4 9 4 18 1 16 2
9 6 12 2 19 6 19 4
10 4 6 2 20 1 18 4
Table 4. Incoming pallet information
T4 BAERERR
FEAE o 5 ot E Wi i e 22
1 86 0.6
2 122 0.4
3 95 1.9
4 154 0.27
5 39 0.4
6 75 0.53
7 32 0.53
8 107 0.8
9 62 0.33
10 124 0.1

N T BAIE DPGA [ %1%, 12 DPCGA H1 SGA 43 BIXT LRI TR AE, HUAE XMER p, =0.7 , B 57A%
Ep, =001, PPN 50, BARIERIRECH 500, DPCGA HAF S MBI 25, K DPGA
SGA 43 B EFIZAT 30 IR, 10k —UOE R R IE SL AR, 19 WA R0 Pt & an 1<) 1 s,
NT R R EIERRRE T, T E 2 IRERIEAT R T TR AR I E AN T R 5 R

0.38 Tt

0.24

0 50 100 150 200 250 300 350 400 450 500
EARKE

Figure 1. The optimal fitness value iteration curve
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Table 5. Algorithm stability and effectiveness
=5 BAEREMMANY

Sk TN BMA FHE W%
SGA 0.3498 0.3089 0.33557 0.0103
DPCGA 0.3603 0.3603 0.3603 -

% 5 Fin, DPCGA £ X B 5384719 B S o e (1 e KA Al /IMELAR S, BV X B 5232847 n] DAAS 31 )
FERI AR AR . IXULEH T DPCGA RWIGEFIREABUR, Aefg e MRS T 2R . 1 SGA 1fEA [F 4]
RAT T IRB A — E RIS T 2 R U, IR AU, BN R R, FEREE 1w
UL, DPCGA £ 100 JIEAR LG AT ARESE, 1 SGA TR Ei%EAR 400 WRLA L. Hat&it, DPCGA fefs
P sk B Mg, 1 HABXT SGA T 5 SR AR E, X/EH T DPCGA 5|\ THEJ{R B RIS, A%
5y ERBALKE, SRR SR SR BN s E. 1T DPCGA fEWCSUE . Ao =55 5 T 3k
F SGA.
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