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Energy Efficiency Optimization for Discrete Workshop Based on Parametric
Knowledge Pigeon Swarm Algorithm

Abstract

Abstract: Aiming at the characteristics of complexity, constraint in discrete manufacturing workshop, in
order to minimize the total energy consumption of the workshop as the target, discrete knowledge
pigeons algorithm was proposed to solve discrete workshop energy efficiency optimization. In this
algorithm, parameter knowledge was introduced into the optimization process to balance local search
and global search, and the convergence and optimization ability of the algorithm were improved. The
discrete process was added to the pigeons algorithm, which not only preserved the convergence and
optimization ability of the algorithm, but also made the algorithm capable of dealing with discrete
problems. Through the test of concrete examples, the particle swarm optimization, genetic algorithm and
pigeons algorithm results were compared and analyzed, the pigeons algorithm in convergence and
optimization ability is superior to the other two algorithms, which verifies the rationality and validity of the
algorithm.
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Based on Parametric Knowledge Pigeon Swarm Algorithm
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(Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: Aiming at the characteristics of complexity, constraint in discrete manufacturing workshop, in
order to minimize the total energy consumption of the workshop as the target, discrete knowledge pigeons
algorithm was proposed to solve discrete workshop energy efficiency optimization. In this algorithm,
parameter knowledge was introduced into the optimization process to balance local search and global
search, and the convergence and optimization ability of the algorithm were improved. The discrete
process was added to the pigeons algorithm, which not only preserved the convergence and optimization
ability of the algorithm, but also made the algorithm capable of dealing with discrete problems. Through
the test of concrete examples, the particle swarm optimization, genetic algorithm and pigeons algorithm
results were compared and analyzed, the pigeons algorithm in convergence and optimization ability is
superior to the other two algorithms, which verifies the rationality and validity of the algorithm.
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Tab. 1 Parts processing information table
. BT T RERE /AW h, I I 6] /min
FAF T7

K, K, K, K, Ks Ks K, Kg

Oy - 4.60/12 . - 4.89/14 . 6.15/20 -

On 5.83/18 - - 6.31/19 - - 3.95/11 -

Ji O3 - - 5.51/14 3.57/9 - 5.76/17 - -
Ou - 4.13/11 - - 3.42/9 - - 4.47/12
Oss 4.81/15 - - 3.42/8 - - - 6.29/18

Oy - . 4.43/12 5.92/19 4.83/14 . - -
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Oy - . . 4.24/11 3.80/10 . - 4.50/13
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Oy - 4.53/12 - - - 2.67/5 - 3.09/9
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Ou - 6.05/19 . - 3.01/7 . 4.44/13 -
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Ogs - 4.47/11 . - - 2.96/8 - 2.98/7

Ogs 6.07/19 - - 4.08/7 - 4.71/15 - -

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

*2146 -



Journal of System Simulation, Vol. 29 [2017], Iss. 9, Art. 36

5529 B3 9 1
2017 4F 9 H

®2 N AL A LRERE
Tab. 2 Machine standby energy consumption per unit time
/kW-h

*ﬂ»% % Kl K2 K3 K4 K5 Ks K7 Kg
FEAEE 030 042 024 021 021 024 033 042

5.2 SERER KT

¥ DKPIO, GA, PSO 53455l N H T & il
IR RERALIT, PSO ik, GA H%A1 DKPIO
SRR A R 3. B 4~T R, R3FIHT
R 3 BREAEANE SR K58 LI TR R AR AL
A5 S REFE M) B UL EAEIAME, A AE R 3 (HIX
PIAN L VR FR AR AT TRT LA Rt DKPIO 4.
PR, HRERAESE T T PSO A
GA. Kl 4 Jy DKPIO, PSO, GA =ik it
FEPSRAFIONLAS SR FEI I M 2, il 4 Mgk mT

g, A T SHRRSRE S IS UG R B

155 - . : . . . . . .
sor (PESAO 1
145 ——PIO
1 140
T8 135
99 RS
SL130r T e ]
e 1257
Z2120r.
Usy e
Hop— e
105 - : . . —
500 1500 2500 33500 4500
BRI
B4 3 Pk kA s
Fig. 4 [Iterative simulation of 3 algorithms
AR
8 — —
31 62
7 Y Y S |
41 12 32 22 44
6 I I ¢ ¢ |
61 51 13 34 65 66
oS — —
= 11 21 42 52 14
= —
g4 15 35
g 3t —
63
2+ -
43 23
1t —— —
0 33 64 53

()

t/m

Kl 6 PSO Skt AR & H
Fig. 6 PSO algorithm for optimal scheduling Gantt chart

10 20 30 40 50 60 70 80

Vol. 29 No. 9
Sep., 2017

LA tH DKPIO S 7E i S s fff ok A v e S5kt 1 W
BT PSO, GA 8k, HEACIARE: B BT
HA PR o B 5~7 ot 3 Bl VLA I B I 1A
Ti R HRREL, W L H R S 3 M EEAN ]
() B AR B 7 VRN, MORT B b FeArTn] BLR B
DKPIO 7EHF™ P A 22 HE L7 e FE I #Ed5 D ML
RN, I HARKID> T AR T A b )
FEHLITIES, BRI PIO HE7= 45 5 hn 15 REFE ] WA
T PSO, GA T fg
23 3 ARSI B AEFE/KW-h

Tab. 3 Three kinds of intelligent algorithms for machine
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