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Job Shop Dynamié Scheduling Based on Q-Learning Algorithm

WANG Wei-Qi, YE Chun-Ming, TAN Xiao-Jun
(College of management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In recent years, in the job shop dynamic scheduling system based on Q-learning algorithm, the state action and
reward value are set subjectively by human beings, which leads to the unsatisfactory learning effect. Compared with the
known optimal solution, the result deviation is larger. For this reason, based on the characteristics of job shop scheduling
problem, the elements of Q-learning algorithm are redesigned, and simulation test is carried out with'standard case library.
The results are compared with the known optimal solution, the hybrid Gray Wolf algorithm, the djscréte cuckoo algorithm
and the quantum whale swarm algorithm in terms of approximation and minimum. The experimental results show that
compared with the Q-learning algorithm for solving the job shop scheduling problém in*China, this method is significantly
improved in the approximate degree of the optimal solution, and co_rﬁpared with the group intelligence algorithm, in most
cases, the optimization ability is significantly improved.
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M 3 R LA, IQL Hik i /ME R £ %R

(IQLmin error rate) ¥ 0 [ 4 NI, 75 3% LLAH ‘

HBIH 74 1E 5% LN FIEBIE 114, 78 10% BLA
MIE B 16 A, 2005 BT H11.76%. B 12 85 51
10 1 2 25 . &y
532 IQL 55 QU S5k Xt Lb 40 br

K 4 IR PIMEEI S/ ME R ZEFE (min error rate).
SFHIME AR Z R (avg error rate), 43l X IX B RP R bR 3EAT
Ji ST

T e, X BB R % FE AN S4B R 2 R AT
FEAS T K56, 255Kk 5 R, DU/IME R Z R0 g5
BRI, BME X 218-0.130, br#EZE SD 4 0.142, Xt
ZoBMEK bR HER SE 8 0.031, BEEXE CI N
[<0.195, -0.065], a 18 /NT 0.05 ¥ 8] IQL %5 QL &
FERMRE L REFREES, X TR (EA

224 W FH K Research and Development

fE (—4.183), Ui IQL HiEfE I & FRER T
QL Hik. BRI 5, i3k 5 fior, SR =5 T %
1 5% A 12 N5, FEE 10% A 7 AN, # 20%
K 6 ANEp.

#3  IQL k5 S AmAMRIEIIxT

S R C* IQLmin error rate(%)
abz5 10x10 1234 3.08
abz7 20x15 656 14.18
abz9 20x15 679 10.46
ft06 6x6 55 . 0.00
ft10 10x10 930 L I T
20 20%5 1165 =7
1a01 10x5 666 1.35
102 | J10xs = 655 4.8
03 . 105 597 8.88
1204 10%5 590 0.00
1a06 15%5 926 0.00
lall 205 1222 229
lal6 1010 945 2.54
1a21 15x10 1110 432
1a26 20x10 1269 13.48
la31 30x10 1784 7.40
swv06 20x15 1678 2223
swv16 50x10 2924 0.00
ynl 20%20 888 9.94
yn2 20%20 909 9.94
yn3 20%20 893 19.84

K4 IQL ik QL HikfEiRER LT Z o di R

fatr X SD SE t n o
Min errorrate —0.130  0.142  0.031 7—4“1_83 20 0.000
Avgerrorrate —0.150  0.141 0.031 %4857 20 0.000

==

3, B R A T R4 L
BAF, IQL Bk E AR MEfE 1 BT QL Hik.
533 IQL 555 HGWO &%, DCS HiEM QWSO
SRR EE AT

HGWO 5%, DCS HiEF QWSO H ki e /IME
VR 25 BN BB R 22 28 DLSTHR [24-26] H s vk,
5 IQL Hik Mg BT FEA T A5, 45 K% 6
Fiw, P/ MA 3 2 R R 56 45 1 o8B, 755 HGWO
BOERI LR, o KT 0.05, ¢ 158 1.093, 687 IQL &
%5 HGWO FiAERMsE | LR E ER; 5 DCS
A QWSO FEMI LI, o {5/ T 0.05, BEEAR
fifR s RATAE G 35 22 7, ¢ (Y N 8, i IQL Bk
7ER A B bR T DCS HiEA QWSO &Hik. A
WIS, W3R 6 Fion, RAER ML T HGWO HiEE
9 AN, 25 B H B 42.86%; KR =L T
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i H AR SN A

R IR LT QWSO HykH 17 ANEW, L 5E &
%) 80.95%.

%5 IQL Hik5 QL BEHIR AR

IQLmin IQLavg QLmin QLerror rate QLavg

S JR=T error rate error rate error rate change error rate

(%) (%) (%) (%) (0)
abz5  10x10  3.08 3.18 7.05 3.97 9.23
abz7  20x15 14.18 14.20 22.10 7.93 24.14
abz9  20x15 10.46 10.64 17.67 7.22 19.83
ft06 6%6 0.00 0.00 23.64 23.64 25.97
ft1o 10x10  4.41 4.53 5.81 1.40 8.23
ft20 20%5 7.12 7.47 8.67 1.55 10.89
la01 10x5 1.35 1.40 3.90 2.55 6.01
1a02 10x5  4.58 4.67 7.02 2.44 9.36
1a03 10x5 8.88 8.98 19.26 10.39 21.43
1a04 10x5 0.00 0.00 7.12 7.12 9.27
1206 15x5 0.00 0.00 3.78 3.78 5.88
lall 20x5  2.29 2.38 4.42 2.13 6.55
lal6  10x10  2.54 2.57 5.93 339 811
la21  15x10  4.32 4.50 8.38 L 4.05 T 1051

la26  20x10 13.48 1396 | 35.70" 22.22 37.82
la31  30x10 740 7.67" 30.83 23.43 33.09
swv06  20x15 22.28 22.25 58.58 36.35 60.92
swvle 50x10  0.00 0.00 9.85 9.85 12.03
ynl  20x20  9.94 10.20 17.57 7.63 19.79
yn2  20x20  9.94 10.33 58.75 48.81 60.97
yn3  20x20 19.84 20.15 60.81 40.97 63.14

#£ 6 1QL Hykh QL HikMRIRL,

EizLan 7k X SD SE t n o«

IQL & HGWO  0.006  0.026 0.006 1.093 20 0.287

Min error
) IQL & DCS  —0.0238 0.0330 0.007 -3.158 20 0.005
e QL& QWSO 0.021 0.024 0.005 —4.046 20 0.001
IQL & HGWO —0.024 0.0280 0.006 —3.870 20 0.001

Avg error

IQL & DCS —0.052  0.045 0.010 —5.341 20 0.000

t
e QL& QWSO -0.050 0.0364 0.008 ~6.296 20 0.000
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