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Abstract

Nowadays, the domestic B2C e-commerce warehouse is mostly a human-to-material picking mode.
Picking operations have become one of its core operations, occupying a large amount of time and
capital costs in the warehouse. The optimization of picking methods has become an urgent prob-
lem for enterprises to solve. This paper aims at the optimization problem of picking in the ware-
house, through the shortest path based on the picker, the shortest time, gives the operating rules
and operating methods, and gives a set of actual data, and then uses the computer to simulate the
actual picking situation, and gives the optimization results and the corresponding solution.
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Table 1. Time required for a task single scenario (unit: s)

=1 EFSBNHRAFHEERA: 5)

T0001 T0002 TO003 . T00049
FHI-FH1 536.27 574 53373 L 408
FH1-FH3 530.27 568 527.73 L 402
FH12-FH12 524.13 5374 4878 L 403.93
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Table 2. Task order review time (unit: s)
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12451 T0001 T0002 T00O03 ... T0049
I [i) 300 450 3 300

5) P 299 5 10 ATHIFERE, I RE— SRR — D AFTHAT IESS 51 s

6) 0 5 P [RIRURE, FORAFTR P X TG 3R HIAE 55 S Xt I (7 58 45
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Table 3. Operation scheme number
=3 BITHRHRES

1 FH1-FHI 9 FH10-FH1
2 FH1-FH3 10 FH10-FH3
3 FHI-FH10 11 FH10-FH10
4 FHI1-FH12 12 FH10-FH12
5 FH3-FH1 13 FH12-FH1
6 FH3-FH3 14 FH12-FH3
7 FH3-FH10 15 FH12-FH10
8 FH3-FH12 16 FHI12-FH12

Table 4. Programs and tasks performed by pickers (left: Program No., right: Task Order No.)
T4 BEAHITHARSES(EL: HRES, Ail: E58ES)

Pl P2 P3 P4 Ps P6 P7 P8 P9
QP 1423 1649 5l 715 169 713 1130 637 16/42
QP 519 14/33 239 1236 15[24 94 234 7127 13147
QP 1214 7122 843 133 10/46 1)1 8l6 11129 2132
QP 1517 1018 1431 438 5121 218 1635 117 548
QP 928 710 820 1312 3141 8|14 15/11 10125 1145
QP 2/16 940 0/0 444 11126 0/0 0/0 0[0 0/0
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Table 5. Cumulative working time of review Desk (unit: s)

= 5. ERABRITTIERBEERAL: )

a6 I i)
FHO1 5602.67
FHO3 5328.23
FH10 5666.47
FH12 5623.93

Table 6. Cumulative working hours of the picker (unit: s)

INGOE TR I 1]
P1 3006.97
P2 3021.97
P3 2526.77
P4 3083.17
P5 3074.77
P6 2590.1
P7 2560
P8 2558.53
P9 2585.77

Table 7. Operating efficiency of the review table and total warehousing time (time unit: s)

= 7. ERENEITHERELE 2R EETERM: 5)

=R A FHO1 FHO3 FH10 FH12
A 0.9107 0.8736 0.9212 0.9212
H A LS ) 5666.467
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MATLAB #4), 1521 500 H EER AN 5666.47 s, EA% & BRI R 40524 0.9107. 0.8736+ 0.9212. 0.9192.
SE ik
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MATLAB &7
load('zuobiao H.mat'")
load('zuobiao_C.mat")
load('zuobiao_fht.mat')
P=zeros(10,9);
Pl1=zeros(size(P));
Pt=zeros(1,9);
F=[1,3,10,12;0,0,0,0];

C=zuobiao_C;

Cd=C;

fori1=1:9
fori3=1:4 %A
for i2=13:4:13+12
Cd(i2,:)= Cd(i2,:)+F(2,i3);
end
end
al=min(min(Cd));
[bl,c1]=find(Cd==al);

P(1,il)=cl;
P1(1,il1)=bl;
a2=C(bl,cl);
Pt(1,i1)=Pt(1,i1)+a2;
h=zuobiao H(1,cl); % AR F

zl=zuobiao_fht(b1,2); %% 1t 5 ¥ & 9

[~,d1]=find(F(1,:)==21);
if F(2,d1)==0
F(2,d1)=F(2,d1)+al+h;
else
F(2,d1)=F(2,d1)+h;
end
C(:,c1)=99999999999999;
Cd=C; Y E
end
Yol 9 IRAEIA 4
for i4=10:49
fori3=1:4 %N
for i2=i13:4:13+12
Cd(i2,:)= Cd(i2,:)+F(2,i3);

end

2
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end
el=min(Pt);
[~.k1]=find((Pt)==el);
zero_index=find(P1(:,k1)==0); %3k —FF )5 —AMLHE T E
first zero index=zero index(1);
fl=first zero index-1;
P1_end=P1(fl,kl);
z2=zuobiao_fht(P1 end,2);%& LB EHS
gl=find(zuobiao_fht(:,1)==22);
nl=Cd(gl,:);
ml=min(min(nl));
[pl,q1]=find(Cd==m1l);
P(fl1+1,kl)=ql;
PI1(fl1+1,k1)=pl;

m2=C(pl,ql);
Pt(1,k1)=Pt(1,k1)+m2;
h2=zuobiao_H(1,ql); %MK F

z2=zuobiao_fht(p1,2); %& 1L B & %5
[~,d2]=find(F(1,:)==22);
if F(2,d2)==0
F(2,d2)=F(2,d2)+al+h2;

else
F(2,d2)=F(2,d2)+h2;
end
C(:,91)=99999999999999;
Cd=G; Y B
end
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