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Table 1 Warehouse basic data
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X F B s E v/(ms™) 0.5
Y I B v/(ms™) 0.4
Z RS s v/(ms™) 0.2
BRI py/m 1.0
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Table 2 Component date table

WS RWEEE R kg BERCE TR AR
1 1 14 0.15 (1,1,1)
2 2 12 0.24 (3,3,3)
3 1 11 0.09 (4,4,1)
4 3 12 0.14 (2,1,3)
5 3 10 0.12 (5,2,1)
6 2 10 0.53 (3,1,2)
7 3 11 0.10 (4,2,3)
8 4 12 0.40 (2,4,2)
9 4 13 0.15 (5,3,3)
10 1 13 0.10 (4,1,1)
11 3 14 0.50 (1,2,2)
12 1 10 0.24 (2,2,1)
13 2 11 0.56 (4,3,3)
14 4 14 0.21 (2,1,2)
15 3 12 0.21 (3,2,3)
16 4 13 0.70 (4,3,1)

52 (ARIMILESR
B TS LI FARRR T, Gz s ek | e
PR KFE | P RRADIR Ks AL Sk 00 A T 22 A

o XTREPLEE 16 NFEEZ TS T 07 B4R AE,
AL AL HE 16 AGE0L A BB . AL JE 4R B8 o X
N H bR R EUE F=25.6458, {EALHTRIA S A1 2L
RN 1 s o ARG IE P AH R B 3R Rl — 2

pa=
i o

PACTEEA B — P A R S0, U
LRI RIS, T REREUGE T TS B S 2R
BOASAHIE o ke 4 R B AR R, AR SCR ] S
GURYN ZUGa T e i 2 s B
IR, 16 ASTE 8 Z 30 1 5% o A8 A BB 45 SR Ak 3
FIt7R o

B1 BRassE

Fig. 1 Original cargo space distribution
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Table 3 Coordinates after optimization of three algorithms

ge=y ™ LY
m? A kT R 3y
YT GA SA GA-SA
1 (1,1,1) (1,3,1) (2,3,2) (3,1,2)
2 (3,3,3) (1,1,1) (2,1,1) (2,1,1)
3 (4,4,1) (3,2,1) (2,4,2) (1,1,3)
4 (2,1,3) (2,2,2) (1,1,2) (2,2,3)
5 (5,2,1) (3,1,3) (3,3,2) (2,2,2)
6 (3,1,2) (1,1,2) (1,2,1) (1,1,1)
7 (4,2,3) (3,2,2) (2,2,1) (3,2,2)
8 (2,4,2) (1,3,2) (1,1,3) (1,3,2)
9 (5,3,3) (1,1,3) (1,2,3) (2,2,1)
10 (4,1,1) (2,3,2) (3,2,2) (1,2,3)
11 (1,2,2) (1,2,2) (4,2,2) (1,3,1)
12 (2,2,1) (2,2,3) (3,4,2) (2,1,3)
13 (4,3,3) (1,2,1) (1,1,1) (1,1,2)
14 (2,1,2) (2,1,2) (2,2,2) (2,1,2)
15 (3,2,3) (2,3,3) (1,2,2) (1,2,2)
16 (4,3,1) (1,1,3) (2,1,2) (1,2,1)
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Fig. 2 Genetic algorithm optimization results
BAPIR KB JG H AR R EUH Ts,=14.6062,
AL IS ST AR AN AL 3 7R

3 BRUBKEE LN RE
Fig.3 Simulated annealing algorithm
optimization effect
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Fig. 4 Improved simulated annealing genetic algorithm
optimization effect
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Table 4 Optimization value of objective function

LRSS H bz saE AL 1%
AR SR AL 25.6458
GA b= 13.6012 47.00
SA k)5 14.6062 43.00
GA-SA flifb)E 11.8523 54.00
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Table 5 Shelf stability analysis value

TALRES SRR E ST Al 1%

SRR 27.9375

GA Ak 27.0000 3.36

SA fltfb)E 25.5000 8.73
GA-SA flifb)E 252188 9.74
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Optimization of Automatic Storage Location Based on Improved Simulated

Annealing Algorithm

YI Bin, JING Shuyao

( College of Business, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In response to the characteristics of large workload and complex categories in automated three-
dimensional warehouses, the optimization research was conducted on warchouse storage spaces. Following the
principles of turnover rate, shelf stability, and correlation, a storage space optimization model was constructed to
improve outbound efficiency, shelf stability, and cargo correlation. A comparative analysis was conducted using
traditional simulated annealing algorithm, genetic algorithm, and improved simulated annealing genetic algorithm to
solve the model’ s cargo location optimization results. It was proved that the improved algorithm is more effective than
the traditional basic algorithm in solving the cargo location optimization problem, which helps to improve the current
situation of low space utilization, low picking efficiency, and chaotic cargo placement in automated three-dimensional
warehouses.

Keywords: automated warehouse; cargo location optimization; improved algorithm
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The Application of Ultra-High Pressure Technology in Rice Preservation

GONG Xue, KOU Xueying, ZHANG Yinglei, LI Ziyao, TANG Murong, SUN Suling, ZHANG Yinxue

( College of Light Industry, Harbin University of Commerce, Harbin 150028, China )

Abstract: The research overview and main achievements of the application of ultra-high pressure technology
in rice preservation were summarized and reviewed, with the existing problems in the past research analyzed, while
suggestions for the future development were put forward.

Keywords: ultra-high pressure; rice; starch; protein; edible quality
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