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1
Table 1 Layout parameter table of logistics distribution center warehouse
Lol 2|3 a4 s e | 7| 8 (%)
A 0.3410.34 10.34 10.34 {0.33 10.33 {0.33 |0.33 |2.68 33.33 33.33
1 B 0.3310.33 10.33 10.3310.340.34|0.330.33 |2.66 33.33 33.33
C 0.33 10.33 10.33 |0.33 10.33 10.33 {0.34|0.34 |2.66 33.33 33.33
A 0.63 |0.63 |0.48 [0.48 |0.08 | 0.08 | 0.01 | 0.01 |2.40 45 30
2 B 0.36 | 0.36 |0.48 {0.48 | 0.3 | 0.3 |0.06 | 0.06 |2.40 30 30
C 0.01 | 0.01 |0.04 |0.04 | 0.62 |0.62 |{0.93]0.93 |3.20 25 40
A 0.6 | 0.6 [0.35]0.35]0.04|0.04|0.01 |0.01 |2.00 60 25
3 B 0.38 10.38 10.47 {0.47 | 0.3 | 0.3 |0.05]0.05 |2.40 25 30
C 0.02 10.02 |0.18 |0.18 | 0.66 | 0.66 | 0.94 | 0.94 | 3.60 15 45
A 0.6 | 0.6 |0.18 [0.18 | 0.01 |0.01 |0.01 |0.01 |1.60 75 20
4 B 0.3210.32 10.52 {0.52 {0.31 {0.31 |0.05|0.05 |2.40 20 30
C 0.08 10.08 | 0.3 | 0.3 |0.68 |0.68 |0.94 |0.94 |4.00 5 50
A 0.61 |0.61 |0.18 |0.18 | 0.02 |0.02 |{0.01 | 0.01 |1.64 85 15
5 B 0.2910.29 | 0.48 {0.48 | 0.2 | 0.2 |0.03|0.03 |2.00 10 30
C 0.1 | 0.1 [0.34]0.34]0.780.78 10.96 |0.96 |4.36 5 55
8 End For
Forj=1to R(R )//
N 10
L=1W, = =0.09 W, =W, =0.11. If
Then
dj
End If
23 10 000 d
End For
1 Else ( S
10 000 ; Forj = 1toR(R ) //
2 74
3 If
j=1 R(R ) // Then
If End If
Then End For
End If If 1/
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Fig. 2 Comparison results of approximation and simulation under three different picking manners
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Fig. 4 The distribution function of picking ( service) time
2
Table 2 The parameters of fitting Gaussian function
\ A,[ B,] C,[ A,Q B,z C,z SSE Adjusled R—square
1 10.064|12.8 | 0.99 0.055 11.44 1.368 0.087 08 0.990 9
3 10.056|11.28 | 1.01 0.054 10. 14 1.375 0.149 8 0.984 4
5 10.061|6.66 |0.71 0.043 6.034 0.824 1 0.347 0.963 8
1 10.057]10.22]0.01 {3.387¢ +013| 21.14 1.953 0.017 49 0.998 2
S
3 110.4 |11.53|0.85 | 8.51le +011 | —246.6 43.66 0.041 54 0.9957
5 |1.012]10.27]0.70 0 0 0 0.048 53 0.995 2
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Table 3 Picking random service system efficiency index
\ 1/p p Lq W«
1 12.356 9 0.988 6 44.102 6 538.925 7
3 10. 862 6 0.869 0 3.7719 7 36.383 2
5 6.478 6 0.518 3 0.798 1 3.4972
1 10. 058 0 0.804 6 2.461 8 20.714 8
3 3 9.974 9 0.797 9 2.374 2 19.703 1
5 9.627 1 0.770 2 2.060 9 16.134 3
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Research on random service system efficiency of sorted storage manual order
picking manners

ZHU Jie ZHOU Li GUO Jian
School of Information Beijing Wuzi University Beijing 101149 China

Abstract: The manual order picking system with order arrival as Poisson flow and single picking servicer can
be considered as M/G/1 random service system. This paper studies the efficiency optimization problem of
manual order picking system. We also analyze the stochastic characteristics of arrived orders goods categories
and items number. The paper establishes picker route stochastic models under sorted storage return-type and
S-type picking for logistics distribution center to deduce corresponding picking time distribution functions. Ex—
periment results show that the two models approximate all approach simulation better under permitted error
conditions. Compare the two picking manners with five kinds of goods order frequency and storage assignment
and then get application situations. This paper provides reference for estimation picking time and waiting time
of traditional rectangular logistic distribution center and provides basis for choosing storage strategy.

Key words: random service system; manual picking; sorted storage; return-type; S-type; M/G/1



