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Integrated Optimization of Location Assignment and Job Scheduling in Automated Storage and
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Abstract To improve the dynamic operation efficiency of single shuttle stacker Automated Storage and Retrieval System (AS/
RS) . the integrated optimization method of location assignment and job scheduling based on shared location storage and dynamic
order picking strategy is proposed. The dynamic shift library optimization is extended to the entire picking life cycle of the ware-
house, the mathematical model with minimized total working time required for the stacker to do tasks under single shuttle dual-
command cycle is established. The PSO algorithm based on K-Medoids clustering algorithm is designed, K-Medoids algorithm is
used to analyze the initial location of the product through the correlation between the product and the order,screen out the range
of inferior quality solutions,and the PSO algorithm is used to find the exact solution to the problem based on the class cluster of
the solution generated by the K-Medoids class algorithm. The experiments show that considering the transfer case under special
circumstances could really improve 20% of the operation efficiency of the warchouse and the solution time of the algorithm could
reduce about 66 % compare with the traditional PSO algorithm.
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Table 2 Relationship between average picking and shifting

restrictions

SOEE mmw oman: AN EAeE
R A 64 43.06 43.00 43.27 43.15
% B R # 81 43.15 42.82 43.00 43.06
®ER & 100 43.64 43.00 42,45 43.12
HER 4 169 43.45 43.30 42,97 43.24
BERE 225 44.12 45,91 43.58 44,48
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5.2.2 MBI G EIYH S
3 T HEBEHLE A AT 0P 2 B A K
BLRATNH T HRM A HEBIHR RN T 2., NES3

AN 4 AT LLE W TE R 5 I8 B B M 5 TP RS %R FR ) % 1F L 3
B eSS AT LS Bt R AL OF H R A Rk

3 HEBR ML 545 1 7R 21 UK
Table 3 Stacker average picking cycle

B A 1

% IR 4 IR #l % B IR % JE TR | IR #l % JE IR #

TG THEHE ‘ . ‘ \ ; \ o

3 3 HINIF K B 64 % 81 % 100 ¥ 125 X 169 ¥ 225
AL 1 106. 48 112.61 111.76 114.76 109. 48 110. 39 110. 91

He B AL 2 109. 79 115.00 115.76 112. 64 107. 45 108. 69 111.56

B3 111.97 111.10 110. 12 110. 12 111.00 110. 00 110. 72

F4 HEBRHLIRENG R B Or 22
Table 4 Stacker picking cycle variance
%

B BERS  BERH  BERH  BERH  BERH  BERH

F 18 T EHE . | } , . v oon

PN L ¥ 64 # 81 # 100 # 125 # 169 # 225
HEHAL 1 11.80 9.59 11.87 15.54 11.33 13.52 12.28

He AL 2 14. 23 12.38 11.42 13.54 11.64 13.52 12.79

M HAL 3 8.98 12.72 .43 12.31 13.13 14,92 11.92
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