% 32% oM ¥ # 5 x K
20174 9H Control and Decision

NEHS: 1001-0920(2017)09-1621-07

ETHBEHFMUBE R REER (R Z B EE

F & 9
R TR BEMEE,

7 F: BERMCRR S AR b 25 (8] T 52 [, 4t — ol TR B AL AL B 0 22 A (TLBO) 55325, LAIRI IR fje /M i
BHETBORI - S SE AR I 8. A FH 34 0T T ) 3 A1 il R e g i, HL 2 B0 BRON SO I A 22 [ BOR 267 BE, OF
18 H 22 4RI 2N 4 JR 18 2 03 B BN U I B 22 A B0, TSRS R 3R B, TLBO X T Fi it 5t (4 I
AR AR T R e

R RUEIRAL AR R #er i, SRRHEG  ARBR IR

PESIES: TP273 MERFRESS: A

X 430070)

Novel teaching-learning-based optimization algorithm for low carbon
scheduling of flexible job shop

LEI De-ming’®
(School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: For the low carbon flexible job shop scheduling problem, a teaching-learning-based optimization(TLBO)
algorithm with a novel optimization mechanism is presented to minimize total carbon footprint and average tardiness
simultanesouly. A three-string coding method is used to represent three sub-problems independently. The main steps
of TLBO algorithm are a self-learning phase and a teaching phase. Multiple neighborhood search and global search
are respectively executed in the above phases. Extensive experiments are conducted and the results demonstrate that the
proposed algorithm has strong search abilities for the considered problem.
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MK5 11.47 12.57 10.85 9.318
MK6 10.63 11.66 10.35 8.914
MK7 9.571 10.68 8.145 7.012
MK8 24.82 26.43 20.46 17.39
MK9 26.31 28.10 22.57 20.74
MK10 23.99 25.65 21.39 18.34
MKI11 22.52 25.81 20.46 17.04
MK12 24.28 26.77 19.49 18.06
MK13 23.49 26.13 19.36 18.22
DPI 18.74 19.33 17.02 15.65
DP2 18.69 19.72 17.51 16.12
DP3 18.61 19.55 17.30 15.98
DP4 17.74 18.68 17.03 15.48
DP5 17.15 18.91 17.35 15.10
DP6 17.44 18.54 17.40 15.38
DP7 29.99 31.26 25.49 23.28
DP8 29.64 31.30 25.37 23.40
DP9 29.75 31.42 25.66 23.21
DP10 29.24 31.09 25.44 23.38
DP11 29.60 31.27 25.78 23.41
DPI12 29.75 31.01 25.66 23.54

2

average tardiness/10

total carbon footprint/10*
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