%5 33% 45 8] £ #H 5 x R Vol.33 No.8
20184 8 H Control and  Decision Aug. 2018

XE%HS: 1001-0920(2018)08-1354-09 DOI: 10.13195/j kzyjc.2017.0482

ETZ/MAWMEF S B F AR ZFEEAL 0 6]

wOART, M RE, R
(1 R TR FBIRE S TREE, | 510641 2 4R HE TR BB, 1M 510641)

T8 B NsREEZE AR LR )8 (JSSP), 312 HH — R 301 22 /N Bl ] 27 o0 BR800 B0, SR/ IN AL ) 27 >0 1) ik )
ST 5 2 Re ST R BRI 4 2R SR Xt JSSP 1) # R L T R PR 48 5 B BURLIR PR N R R s AR AN A2, 5
NEE /N RN 5 =) B 20 P 2 ) R ZH P AT, A 2 S AR Bk M AT R PR, R T SRR S AN & R R EE 5
NFET RSN IRBE R B3 22 SR, /INH P9 A i HR 5 2 8 i S5 AT 2 =) B R 0 2 LR AT VR BE () 2 31, 1%
ZWEE AT RIS 2], B S, bF OR-Library 9 FRIFR 1 17 B S5 3047 5256, 285 SR 3R 0, BT Hh (M 205 507575 ISSP
I R PR AL SSOR P N8 2R B 1 A A BRI AR B T AU R .

KHEIR): NS HUERAL SR WAL AR

FEDHES: TPIS RAFREAD: A

Teaching-learning-based optimization algorithm with group collaboration
for job shop scheduling problem
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Abstract: This paper presents a novel teaching-learning-based optimization(TLBO) algorithm with group collaboration
for the job shop scheduling problem(JSSP). Firstly, a collaborative learning strategy between groups is introduced to avoid
being trapped into local optimum when solving the JSSP with high complexity. After learning within the group, individuals
would communicate and collaborate with individuals of other groups so that they can jump out of the limitation of the
current learning process. Then, in order to balance the local and global searching ability, a depth or width searching strategy
is introduced, which enables individuals to learn in different ways according to their learning ability. For individuals with
stronger learning ability, the depth learning will be adopted, and for individuals with weaker learning ability, the width
learning will be adopted, so that different individuals can play different roles in the learning process. Experimental
results on benchmark instances of OR-Library show that the search ability and convergence accuracy can been effectively
improved in solving the JSSP.
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£3 SEMERIORL
ASCH TLBO"?(2014) DL-TLBO"'(2016) NIMGA™?(2016)
Problem Size WKS
Optimal Avg. Optimal Avg. Optimal Avg. Optimal Avg.
ft06 6X6 55 55 55 55 56.5 55 55 55 55
ft10 10x 10 930 930 946.1 938 967.3 930 949.9 930 952.33
t20 20%5 1165 1165 1175.65 1165 1199.2 1174 11823 1173 1187.2
l1a01 10x5 666 666 666 666 676.8 666 666 666 666
1a02 10x5 655 655 655 655 687.8 655 655 655 656.53
1a03 10x5 597 597 597 597 638.5 597 597 597 597.8
1a04 10%5 590 590 590 607 619.6 590 590.3 590 590
1a05 10x5 593 593 593 593 592.1 593 593 593 593
1a06 15%5 926 926 926 926 931.1 926 926 926 926
1a07 15%5 890 890 890 890 903.7 890 890 890 890
1a08 15%5 863 863 863 864 896.4 863 863 863 863
1a09 15%5 951 951 951 951 955.5 951 951 951 951
lal0 15%5 958 958 958 958 960.2 958 958 958 958
lall 20%5 1222 1222 1222 1222 1248 1222 1222 1222 1222
lal2 20%5 1039 1039 1039 — - 1039 1039 1039 1039
lal3 20%5 1150 1150 1150 — - 1150 1150 1150 1150
lal4 20%5 1292 1292 1292 — — 1292 1292 1292 1292
lals 20%5 1207 1207 1207 — - 1207 1207 1207 1207
lal6 10x 10 945 945 947.45 946 956.1 950 950 946 956.07
lal7 10x 10 784 784 784.2 — - 784 784 784 784.4
kal8 10x 10 848 848 849.3 — - 848 853.45 848 854.07
lal9 10x 10 842 842 848.8 — - 842 847.75 842 847.67
1a20 10x 10 902 902 904.5 — — 902 905 907 909.47
la21 15x 10 1046 1050 1065.95 1091 1126.1 1066 1082.1 1058 1087.5
1a22 15x 10 927 930 936.55 — — 930 943.45 937 952.67
1a23 15x 10 1032 1032 1032 — — 1032 1032 1032 1032.3
1a24 15x 10 935 941 945.2 — — 945 958.65 947 969.33
1a25 15x 10 977 984 994.9 — — 989 1011.9 992 1012.3
1a26 20x 10 1218 1218 1218 — — 1221 1238.8 1218 1239.5
1a27 20x 10 1235 1255 1267.2 1256 1488.8 1277 1299.3 1269 1294.7
1a28 20x 10 1216 1218 123245 — — 1251 1261.2 1247 1263
1a29 20x 10 1152 1189 1206.5 — — 1230 1247.8 1241 1262.3
1a30 20x 10 1255 1355 1355 — — 1357 1378 1355 1357.8
la31 30x 10 1784 1784 1784 1784 1991.3 1784 1784 1784 1784
la32 30x 10 1850 1850 1850 — — 1850 1850 1850 1850
1a33 30x 10 1719 1719 1719 — — 1719 1719 1719 1719
la34 30x 10 1721 1721 1721 — — 1721 1729.8 1721 17235
l1a35 30x 10 1888 1888 1888 — — 1888 1888 1888 1888.7
la36 15x15 1268 1278 1295.95 1322 1405.7 1297 1320.3 1293 1317.7
1a37 15x15 1397 1410 14314 — — — — 1439 1464
l1a38 15x15 1196 1211 12239 — — — — 1222 1261.7
1a39 15x15 1233 1247 1254.7 — — — — 1259 1280.7
la40 15x15 1222 1224 1240.9 1241 13859 1243 1268.8 1246 1266.3
x4 SHOBEEMBEKRBERENIEL
RPD-B RPD-A
Algorithm NIS Improvement/ % Improvement/ %
OA ASCEL: OA ASCEL:
TLBO 20 0.1578 0.0372 76.43 0.9597 0.1117 88.36
DL-TLBO 40 0.2276 0.0913 59.89 0.4630 0.2336 49.55
NIMGA 43 0.3064 0.1245 59.37 0.6423 0.3023 52.93
5 4 # JIBR L 55 2] W, o 22 AR FH B TR A48 2R BE 0 0

ARSCHR T — FoET U 22 /N ) 2 5T )
SRV, FF X B T AR b 3 FE 1) AT T E . R B
SER Sy BN R 8 e UL B R, g 26 20 il N AT
230 A LR S A 5 A 2 ST BUI N S A IR
T BE 22 21 SR, It S A R T3 i i Jm) A 28 g

J7 R R N DLR R A SR A R RE ). IR ST
BT I /NI B[R] 27 2] SRS, 249557 ST /N ST A
SRFF LA AN B S I, R HEAT /NI A2, AT 75 B
SRR Y JR) A A . B3¢ 3l 1 % OR-Library H1 5K
BIREAT M RIGAUE 1 A< SCHEE HOA 25, -5 HoAh SCik
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