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Abstract: This research focuses on the dynamic allocation of random online inventory in automated warehouse. To meet the
demands for cargo to enter and leave efficiently, be classified rationaly and stored stably, a mathematical model of cargo
location allocation optimization is constructed based on weighted and normalized multi-objective decision-making,and a
new quadratic optimization genetic algorithm (QOGA) is proposed for the model. The simulation carried out by MATLAB
software shows that the new algorithm improves greatly the convergence rate, the efficiency of storage and the stability of
shelves, and the cargo classification and storage are more reasonable. The comprehensive multi-objective decision-making
results have verified the advancement and effectiveness of the QOGA.
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B a5 QNI
pop FIHEHERE —
psize FlRERURL 50
gen A RBOTHEE 0
maxgen SNy L AAW 500
pc &SR 0.9
pm Ap SRR 0.01

3.1.3 #ndsArEE

FEIF IR L AR FE 2 A, TF ZE X A1 T4
IRk, B AR, RUAS A B iSRRG, —
JREBENLAE B AE A, (ELR a0 SR 00 T8 R i) S B 43
At , HLAT LA B A A ke A= BT G e, R4 R 1 5
FERIFPHERLRE , BIE—> psize 17,3 N B LA TR
JE % pop.
3.1.4 EREHHK

1o A5 SR r R R P R R BICH R e SR A A
S B DL S B AT B SR AR A AR A0 3 1 B2 X
AL RS BT AR , 380 B (5 st L i LR
BE b, ASCHE 3 H bR pR A 4515 31058 )0 R R %L

F(x,y,z)=
o fil(xyz)+e,- f(xy,z)+
mln{ o f,(x0.2) } (6)

32 T XX LTRIGME
3.2.1 FHRAE

TEPEHRAE B F AR h £ AR S T — LR
FERY L AR — RO 8 A A 1 B Y 40 A R E
PR, 38 N BEAE S st 5 i LR R E H, BIOLTS 11k
A RILEAAE TR, WANSS SRS M
A, AR EAT . A SCE R bR FEE , K
BEHLARIHERL RS pop HrEPT M A LA LS 0 B
TEPRIE I B 8 AR B R B B R AR, IR IS
FEARBMAR, B3R B2 MK 1) SR R
322 XA

ARSI AR T, R A
HASAR YL A R HEA TR LI SR, AR ORI
(RS E T , BB S A Y J T Ak AR SCR F B 58
N, BEHLE RS AMA, [FIES AR —A~ (0, 1) ARl
BUEL, #5725 B SR IN T TR 1 58 SCRES, DX R
AR T2ES, FEREALE BRSSO & A AL



« 78 ¢

SURALE 2 BB B A TS, AR 2 B,
a[2]a[2] - [5]2[2]1]

a2]af2] - Jafa]1]3]

A
ES T —
s ]2]3] - [3]2[2[1] pl1]2]3] - [4]4]1]3]

B2 ZXBEREE
Fig.2 Crossover operation diagram

323 EFHAE

AR SR RN AR R T Y, 2 T RAIERD
FERY AR, 022 O] RE )™ A= Y RIS 8. A3k
¥ S AR A T A S () 3) , U A&
L FEEA B BE LR P 28 S AU e (A Y i
AEE, SRIFTE 0, 1) FAERBENLEL, A BENLEUN T

AR SRR A 7 A8 s B, A WIS 748 S 55
A |2|4|2| - 4|1|3| A SR

TE#E'—'JW@
A'|2|4|2| - u4|1|3| AR IR

B3 TRRMETEE

Fig.3 Mutation operational diagram

33 RIS

ST RAIEFE B TRL R, PRIV SR A, AL
TEAL GG S D il 2 B AT T ek ——E R
R — YRR T RO ERTY , SE B ER 42 R
BRI, TRl R A — AU A iR 22 AT 42 R e
PR, PRUESE— AU R B DA AR, I
DR, A AT 2 F7 55
— LT, AR TR HEAMA, S2THE

TE AR, B SET I AZE TR Best JEER4
Rt oA B T N AR, 7 — Uk R v, 1
B Best 5 Y HIFHERL RIS A, #7 Best 11
F AR A4, Best PREEAAS , BB Y AR RE
A, T Best fURF. #5 Best 25 T YA AR AL
AN, BB Best, FRIIE Best 38k ARG AR A 54
AN SRS AR A A o7 BE T o 2 A AR b ) fe 22
A R A BRI R 22 A i 7
SE P2 F AR AN T IV PR AR, R A X T
T3 PR T AR, AT BE AR L S N BRI A A 2
AAE AT, PRIEL TS SRR R 5 i, RERE KK
FETHRSRA AR, AR IE 4 Fos. Mo
Best ikt R Lf# ; pop_best JAF—FCRIHEH 1)
HAUAR 5 pop_worst 4 —fURHE YR ZE A

AEHEAREEE H358 F4

| wiwees |
i I 15
—> pop_best
pop_worst
i Hipop_best
Best>pop_best pop_best=Best
Y
H HiBest Hpop_best
Best=pop_best #{pop_worst
| rowast |

B4 RMUATERERE
Fig. 4 Flow chart of quadratic optimization

T IR AT B AL A RE A8 X B AT
ACSIGE B . A S R B, R —
YR T a2 Ry e A RS 2 i RI e A e 221
A2 BRSBTS R A 2
FEVESEEOT A, BUCH R RER 22 A AUE B
PR S 2 1, BMAEURE NN, B )
RAGEL D WS, VIFh ZHEPE TR, BAR S RY)Fh 2
PR EUE SO

p=5-1 (7)
InN
Ao D IS S RAEE N R SRS S B
FhEi.

WRIETEIR B, PRI RD A T R X A 3
IERWCECECR =t R, n] RE ™ AR i RS AR O
22U, otk A L RIEI R B R Y
SURYV €5 E1/1E

4 (hESNMHA

"o, WM EM A ReE, B 1S
MEEMLAABE DAL, AR AR LR 2, % e it
BAILAT 4 HE 4 9 4 2, ARV WIR O B AR BR 43
MikENQ,2,2),.03,2,2).2,3,2. @it
MATLAB 4K, 43545 2 elcit — ik A& 4
PR G ast A5 3 SR figp 2l B v ) e 03 1V, B PR B
BEFP RS R ARt 2, & 5 .

HEL 5 AT B R AR A AR S I BB S A 4K
PRI AE AT AU S B 5 AP E AN 150 Ik
B, g5 TheE , Bt e SR 22 87 nT #2230
Bl 2 W, (B GE i i B KA T2 400 UGEAR A RESK
FRAHTRIZE A 5 eloitt — R AL B8k A W S i A%



2020 4E 8 A

Privett, 2. JETOOEBHES A MZ HARISE M SO0 RS =79 -

GUEIERTE T2 2.7 A% HRW AR ST, AL 1
PRI (2,2,2) L (2,1,2) . (1,2,1) . (2,
2,1).(,2,2).3,2,1).3,2,2).4,2,2) . (3,
1,2).G,1,1).2,3,1).01,3,1).(1,3,2) .3,
3,2).(2,3,2).

R2 BUMRKER

Tab.2 Location optimization results

KM WRRAkR im/ke  PABERAIAAR
1 (2,4,2) 10 (2,2,2)
2 (2,3,2) 10 2,1,2)
3 I (4,1,4) 15 (1,2,1)
4 (3,2,2) 15 (2,2,1)
5 (3,2,1) 12 (1,2,2)
6 (2,2,3) 12 (3,2,
7 (1,3,4) 8 (3,2,2)
8 1 (2,3,1) 8 4,2,2)
9 (3,3,4) 8 (3,1,2)
10 (1,2,2) 11 (3,1,1)
11 4,2,3) 11 2,3,1)
12 (3,4,3) 15 (1,3,1)
13 m (1,1,1) 5 (1,3,2)
14 (2,1,4) 5 (3,3,2)
15 4,1,3) 6 (2,3,2)

70

— QOGA

o ---- GA
&
=
i
=
)
@

30 , , , ,

0 100 200 300 400 500

FREREARK
B 5 RUENERMETLELE

Fig. 5 Optimal fitness function value curve

T RAAROR , 3K % 3 4~ HAReR gL
FI S A BRI, 45 2 3. thFR 3 ATUAE M 3 M H
i bR B B AR AR T 43 SRR AR T 19.10% . 43.26%
67.39% , PLALRCRAS 5, b 02 W& B4 2547 10 T
(AR A5 b
Wt 2 BRI AT B AL ORI, 752K 25
RIS AN LLEZEA . I A ERCR 2 AF
A B SRR E MR A T IR AR R i A A
PR T, 4
D=0 ], =]
vt
Bl 89w = 150, =223 w3, RT3 o 454 0.136,
0.809.0.055. MKHEILALAE SR, BB AL SR B0 22 1

APERCR | P E , 1F 38 A4 R 0 =0.155,
w, = 0.800, w3 = 0.045.
£33 RsIEEREEERTL

Tab.3 Object function values before and after optimiza-

tion
Hbr k% PLAkmT titbsa A B /%
fi 110 89 19.10
f 46 15 67.39
f 393 223 43.26
F 71.535 35.830 49.91

M 3 Rl s 2 HARR R ZE5 04T, B H
PREGECTFE T 49.91% , PEALRCR 2. X HEALAL i
JE BB AR (B 6) w1 UK B : AL 52005311 4%
ALICEE, A JRiR AL s DLk a RS AL R 24 Fh e it 1 L
BT, HZ2HRYATIR)Z , B4R G HA
Fe. LR BT G R A R8RSR W) A
PERIBL A A B AR, BRI AT T IR AR

() WIHABLALo A

(b) QOGA FILMLALIS B2 53 1ii
ER PSRN BSR4 B
Bo6 SAUBIESHRE

Fig. 6 Distribution before and after location optimization
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