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Abstract: In order to problem that two dynamic events, machine failure and emergency order, interfere with

the scheduling schem infing and packaging workshop, this paper proposes to design a multi-objective optimization
model for dynamic schedulhg of the workshop with the objectives of maximum completion time, machine load and total
machine energy consumption. Aiming at the disadvantages of the Grey Wolf algorithm, such as poor population diversity,
slow convergence speed in the later stage, and easy to fall into local optimum, this paper proposes an Improved Grey Wolf
Algorithm (IGWO), and case simulation experiments are carried out. The experimental results show that in the case of
machine failure and emergency order, compared with the traditional scheduling scheme, the proposed method shortens the
maximum completion time by 2.74 % and 2.05 %, saves the total machine energy consumption by 3.42 % and 3.04 %, and
reduces the machine load by 1.20 % and 1.24 %, respectively.

Keywords: printing and packaging workshop; dynamic scheduling; Grey Wolf algorithm; multi-objective optimization
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Tab.1 Parameter meaning table
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Tab.2 Workshop equipment information (excerpt)
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Tab.3 Workshop order information (excerpt)
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Tab.6 Comparison of 7, results

IGWO NSGAII
M m/E&  n/A - -
min max avg min max avg
20 5 0.00 0.03 0.02 1.76 2.73 1.87
a 20 10 0.08 0.12 0.09 1.08 1.80 1.25
20 20 0.03 0.28 0.12 0.06 1.25 0.97
30 5 0.00 0.00 0.00 0.52 1.08 0.69
b 30 10 0.02 0.38 0.13 0.95 1.45 1.13
30 20 0.01 0.49 0.26 0.21 0.68 0.52
40 5 0.00 0.00 0.00 0.00 0.67 0.46
C 40 10 0.00 0.05 0.03 0.66 1.39  0.976
40 20 0.00 1.05 0.53 0.55 1.82 1.12
avg — — 0.02 0.27 0.13 0.64 1.43 1.00

T Nyps BRI

Tab.7 Comparison of N,

IGWO NSG
o m/f5 n/A
min max avg min ma: avg
20 5 12.00 12.00 12.81 9. 6.30
a 20 10 11.00 13.00 10.00  8.55

15.00

20.00
b 30 10 18.00 21.00 8.00 13.00 11.98
30 20 16.00 21.00 18.87 10.00 14.00 13.4
40 5 28.00 32.00 29.85 11.00 15.00 13.00
c 40 10 23.00 41.00 31.70 11.00 14.00 12.80
40 20 28.00 31.00 30.10 12.00 14.00 13.45
avg — — 19.00 23.33 21.48 8.89 12.33 11.20
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Tab.8 Comparison of Ry,s results
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am  m/8 n/A
min max avg min max avg
20 5 1.00 1.00 1.00 0.82 0.96 0.87
a 20 10 1.00 1.00 1.00 0.72 0.82 0.71
20 20 1.00 1.00 1.00 0.52 0.60 0.59
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NSGAII

a5 m/G n/A

min max avg min max avg

30 5 1.00 1.00 1.00 0.50 0.58 0.53

b 30 10 1.00 1.00 1.00 0.52 0.58 0.53

30 20 1.00 1.00 1.00 0.46 0.52 0.49

40 5 1.00 1.00 1.00 0.44 0.52 0.46

[¢ 40 10 1.00 1.00 1.00 0.42 0.51 0.44

40 20 0.98 1.00 0.99 0.21 0.46 0.28

avg — — 1.00 1.00 1.00 0.51 0.62 0.54
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Tab.9 Experimental results

L 4
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gk
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WIhRTR BE 31/33 107.0/106.0 283.1/277.9
HLAR 31/34 107.3/106.5 285.6,/280.74
EadTEn 31/35 111.6/110.8 300.1/297.27

5 #Eif(Conclusion)
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