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Multi-objective optimization method of remanufacturing reprocessing
shop scheduling with fuzzy processing time

GUO Jun, ZHONG Jing-cheng, DU Bai-gang®, WU Rui, LI Yi-bing
(School of Mechanical and Electrical Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In view of the uncertainty of remanufacturing processing time and multi-objective parallelism that exists in the
job-shop scheduling problems. A multi-objective scheduling model of remanufacturing job-shop considering completion
time, cost, load balancing and energy consumption is established based on triangular fuzzy operation time of work-piece.
Besides, a multi-population hybrid artificial fish swarm algorithm is applied to solve the proposed model. In this algorithm,
a multi-population co-evolution strategy is used to improve the efficiency of the algorithm. And then, the Pareto solution
set is updated with individual dispersion as the evaluation criterion. Finally, one case of the remanufacturing job-shop
scheduling problem is presented to illustrate the feasibility of the proposed method.
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O12 (14,17, 21) — — - (13,17, 22) (7,10, 12) — (11,15, 19)
O13 - (19, 24, 26) - (7,11, 14) — - (7,10, 14) —
021 - - (13, 16, 20) (6,10, 14) (17,21,27) (10, 14,17) - (12,17,22)
Oas 6,8,9) 9, 12, 16) - - (14,19, 23) (8,11, 15) - -
Os3 - - - (11,15, 21) — (18,21,28) (19,25, 26) —
Oa4 - - - - (14,18, 22) - (7,9, 11) —
Oas 9,12, 15) (13,15, 18) - (10, 14, 17) 6,9, 12) - (8,10, 14) -
Os6 - (7,9, 12) - 6,7, 8) (7,10, 12) (6,8, 11) - -
031 - (10, 14, 17) - - - - (13,17,22) —
O32 - (20,23,28)  (19,23,25)  (13,17,21) — (14,18, 22) - —
O33 - - (17,20, 25) (6,9,11) (20,22, 27) - - (17,21, 25)
O34 4,7, 10) - (8,10, 14) - 5,8, 11) (7,11, 14) (6,9, 12) -
Ou1 — (12, 18, 20) - - — (13,17,20) (15, 18,21) -
Oa2 - - - - - — 9, 12, 16) -
Ous - 5,8, 11) (8,11, 15) (7,8, 10) - - (7,9, 12) (15, 20, 22)
Os1 - - (21,24,27) (6,10, 13) (12,16, 19) - - -
Os2 - - — (14, 17, 20) — - — (7,8,12)
Os1 - (17, 20, 26) - - - - (20, 22, 25) -
Os2 - - (15, 18,22) - - - (16, 19, 23) -
Os3 (16, 19, 23) — (13,17,19)  (14,16,19) (12,16, 18) — — (13, 18, 20)
On - - (10, 16, 19) - (11,17,20) (14,16, 18) - —
Or - - - - - (17,20,23)  (21,22,27) -
Ors - - - - - (16,18,21)  (19,23,27) -
Or4 - — - - - (8,10, 14) - (21, 24, 26)
Os1 (8,11, 15) — - - - - (18,21,25)  (17,21,23)
Osa (20, 25, 29) (7,11, 13) - - - - - -
Os3 (23,24,26) (15, 18,21) - - - (24,25,27) - (16, 20, 23)
Oo1 - (11,12, 14) 6,9, 11) - - (10, 14, 17) - —
Oos (19, 24, 26) — (7,11, 13) (18,21, 23) - (20,22,28)  (23,25,28) —
Og3 - - - - - (14,16, 19) - (17,19, 23)
Oo4 - (5,6,8) - (6,8, 11) (5,7, 10) - (7,10, 12) -
Ogs (8,9,11) (8,12, 13) — (3,6,9) (8,11, 13) (7,8, 10) (7,10, 13) -
O10,1 - (16, 19, 22) - - — - (19,21,25)  (22,23,24)
O10.2 - (17,18, 19) - - - (22,24,27) - (8,12, 16)
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