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Abstract

Abstract: The collaborative optimization of manufacturing process and energy consumption is one of the
hot research issues in intelligent optimization manufacturing. To solve the scheduling optimization
problem of discrete manufacturing process, a coordinated scheduling optimization of production and
energy consumption with the shortest processing time and lowest energy consumption is established.
The model proposes an improved differential evolution algorithm based on adaptive mutation and
crossover probability factor to solve the optimal scheduling problem. By establishing the operation-based
coding method, the application of continuous algorithm in discrete optimization scheduling problem is
realized by using ascending ordering rules. The effectiveness of the proposed algorithm is verified by
simulation, and the performances of particle swarm optimization algorithm, genetic algorithm and the
improved algorithm are compared. The results show that the target solution obtained by this algorithm is
significantly better than the other two algorithms, which verifies the superiority of the algorithm.
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Abstract: The collaborative optimization of manufacturing process and energy consumption is one of the
hot research issues in intelligent optimization manufacturing. To solve the scheduling optimization
problem of discrete manufacturing process, a coordinated scheduling optimization of production and

energy consumption with the shortest processing time and lowest energy consumption is established. The
model proposes an improved differential evolution algorithm based on adaptive mutation and crossover
probability factor to solve the optimal scheduling problem. By establishing the operation-based coding
method, the application of continuous algorithm in discrete optimization scheduling problem is realized
by using ascending ordering rules. The effectiveness of the proposed algorithm is verified by simulation,
and the performances of particle swarm optimization algorithm, genetic algorithm and the improved

algorithm are compared. The results show that the target solution obtained by this algorithm is
significantly better than the other two algorithms, which verifies the superiority of the algorithm.
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® 1 BRI A HLAEFE/AW h
Tab. 1 Machine standby energy consumption per unit time/kW-h
Pl 5 FHLBERE P 5 FiHLRERE Bl 5 FLRERE Pl 5 FrpLAEFE
M, 0.30 Ms 0.21 Ms 0.24 M, 0.33
M, 0.42 Ms 0.24 M, 0.21 Mg 0.42
X2 TAMTAHERE
Tab. 2 Workpiece processing information table

TH TR I BEFE(RW/h)/ N L1 8] (h)
M, M, Ms My Ms Mg M- Mg

1 - 4.60/12 - - 4.89/14 - 6.15/20 -
2 5.83/18 - - 6.31/19 - - 3.95/11 -

Ji 3 - - 5.51/14 - - 5.76/17 - -
4 - 4.13/11 - - 3.42/9 - - 4.4712
5 4.81/15 - - 3.42/8 - - - 6.29/18
1 - - 4.43/12 5.92/19 4.83/14 - - -

J, 2 3.06/8 - - 3.09/9 - - 4.76/15 -
3 4.95/16 3.19/7 - - - 3.69/9 - -
1 - - - 4.24/11 3.80/10 - - 4.50/13
2 - 4.54/12 5.83/18 - - - 4.50/14 -

J; 3 3.08/9 - - 4.50/15 2.93/7 - - -
4 - 4.53/12 - - - 2.67/5 - 3.09/9
5 1.79/3 - - 2.59/4 - 3.10/8 - -
1 - 6.05/19 - - 3.01/7 - 4.44/13 -

3 2 - - 3.25/8 - 3.96/11 - - 4.73/16
3 - 4.2711 - 3.74/8 - -
4 2.26/6 - - - - - 4.44/14 3.58/9
1 - - - 7.43/22 - 4.39/12 4.89/17 -

Js 2 - 4.11/18 - - 3.46/11 - 3.60/9
3 3.37/9 - 4.55/12 - - - - 2.72/7
1 - 4.19/11 - - - 3.48/9
2 3.11/8 - - - 3.06/6 - - 3.79/9

3 3 - - 4.07/11 - 5.95/17 - - 5.98/18
4 1.92/5 - - 5.54/15 - - 2.79/7 -
5 - 4.4711 - - - 2.96/8 - 2.98/7
6 6.07/19 - - 4.08/7 - 4.71/15 - -

4.2 LSRN

¥ GA, PSO FI IDE 53543 5 3 F - 2 bl i
MR SRR R, £ 3 FIH T BR =R
AR 8 B K 8 T ) AL 2% A B RE A e PR
AT, NI A S AN SR T b 0] LLE
th IDE S0 TR i e ke B A% 7 B WAk T PSO
FGA. B 3~5 J& = Rl BLAE B S R B 7 %610
HRIE, @ LT ORI IDE Sy205 31 (1 1 1
J5 v 5 T RT3 25 I ) B 248 1 PSO,

GA SR T %,
A S N T R AR e ] DAk ) R RAT

LB
*3

o

E W A AR AR B 1K

R e A B S BEFE(E/KW h

Tab. 3 Total energy consumption of three intelligent

algorithms devices /kW-h

AL AL T
PSO 121.35 128.79
GA 112.42 116.73
IDE 102.23 107.15
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K4 GA SEm AL H 5 E
Fig. 4 GA algorithm for optimal scheduling Gantt chart
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Fig. 5 PSO algorithm for optimal scheduling Gantt chart
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