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AHP 2 —F e Ve RUE S AHZE A5 00 R G000 2 WAL B 43 BT 7 . XD O 1 R A X [a) A B 2 2% I R L X
T H v A5l R 2R A AH G R AR L AR X — S X D 5% 4 e 9 A A AR G N AR OGRS I Sl b R A5
B R 2L A ER A 1 A o A D SR R T S R 2 AL RV EA AL DT S 22 bR | 2 1 ) BTG 45 R R 1Y R 2 TR SR
[i) 20 i 18 7 i ) DR S T 1 . FEAS SCRY R — P TR B AR v OB Is 1T AHP X b SCil ik NSGA-TT 312453 ) 1 Pareto
fiff S HEAT 3 , $R HE A 5 A N K1 e AL i
5.2.1 P BT AERE TR E 45 JE WA R 2K 22 8] fAS R I L 2l Xt 4% DR 38 2 ) A 8 A R L e I R P X R 4%
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Wi A= 3 ,,\%ﬂﬁﬁ?”ﬁw\&iz’ié}ﬁw L, £(2), (3 3= AT B BITF 43 5% R £(1),
11
5 1 !

F(2), £, HHHEARMN—H IR CI=0.0268,RI=0.58, B8 CR:%:O. 046<C0. 1, fr LA i — B K

%, WA RMAE R &R W=(0.6441 0.2706 0.0853)",
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fl Gt A0 B 8 R 00 76 R 2, = “;; S g R BRE EBTA T R h E K A
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Tab. 2 Objective function values of each scheme

ES RS SN/ TE SE TR F] / min LSVt 2 i [E] /min
1 5 591. 581 998. 650 458. 304
2 4 201. 201 1 120. 650 423.575
3 4 257. 485 1 086. 150 423.575
4 4 147.597 1 244. 150 423.575
5 4 092. 843 1353.725 423.575
6 4 139. 148 1270.725 423.575
7 5694.170 989. 150 458. 304
8 4 266. 357 1 061.575 423.575
9 4 039. 239 1 364. 225 423.575
10 4 154. 896 1 190. 650 423.575
11 4 039. 239 1 364.225 423.575
12 4 322. 641 1 011.075 423.575
13 4101. 292 1 273.150 423.575
14 4 266. 357 1 061.575 423.575
15 3 839. 239 1 431. 225 413.575

5.2.3 AR i‘l‘%ﬁD:BWT:i)b,]wj, 15 BV Ty 58 00 S5 245 40 0 [ 3 BCHL v 1) S AR 43 X6 g 1Y) 7 28

max{D,;} =D;; =0.729 4, BI7J5 % 15 NP TT S X R A H0L B 2R 16,

B JE LN £ 34 FCFS,.SPT(Smallest processing time) \EDD(Earlist due date) %, H #i B N JL-F fr
AL RG22 ILTFAE R FCFS AL, 56 2 5y 835 I e 2R A7 it 12, e R AT I 19 B8 3 A7 I e ok
BN ) A A o SR T 3K — R DU I 7 5 9K O 3 B DI e 4% o A8 55 i 4 302 I 1) DR B0 2 BTE A 23 A 2R 5
AT T TR 20 1 1 25 T B W I Be R it SR HEBAGE A2 0 S8 36 AN 0 A S I TR A0 R R I T R IR 2 BRI T

e WA 5k P PR A2 9 2, D) 2 52 i 5 2 Bk 0 N R A2 e HE . AR SCHRE H P R B T R AR RE 8 A T A R Y
i 24y i [ B (H 2 R T A0 B0k 0 R U, Ry SR R T HE A SR PR IS I ] LR R BE A T R I A TE R
GEHERE 1 I 1] 21 3k B RE 2. 201012 .

TEHAT BAR R BAE 3 BT 5 A3 BIARAE FCES AU T A S A | B A 158 B[] 1R 12 6 B ] 5008 L 43 031 Sy e A
Z=15 283.761 JC, BAEERIF[H] T, =1 224. 575 min, L2 SIS ] T, =423. 575 min. 22 i AHP 4387 )5 153 2 /Y
53532 0. 334 9, I T 3C R IR B O7 S48 1 B SR U0 T S A5 0 DR AR SR A D0 A 1A R B R e A AU
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Operations Research and Cybernetics

Joint Optimization of Preventive Maintenance and Patient Scheduling for
Medical Equipment Based on NSGA- [

ZHANG Ning', LIU Qinming', YE Chunming', ZHANG Zhenyu', DONG Ming®
(1. School of Management, University of Shanghai for Science and Technology, Shanghai 200093
2. Antai College of Economics & Management, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: [ Purposes ]Aiming at the problem that scheduling and equipment maintenance plan affect each other in the process of MRI
appointment examination, a joint optimization model is proposed. The research object is single machine system, and many patients
are waiting for examination. [ Methods]Considering that the equipment failure obeys Weibull distribution and the equipment has the
decay effect, the degradation process of the equipment is simulated by introducing service age decline factor, failure rate increasing
factor, maintenance time increasing factor and maintenance cost increasing factor, and the appropriate maintenance scheme is
constructed. Secondly, considering that the equipment must keep enough reliability in the process of patient’s treatment and ensure
the safety of the whole process of patient’s treatment and examination, a preventive maintenance scheme in advance is formulated.
[Findings |[With the minimum total cost, the least total delay time and the minimum total treatment time, the Pareto optimal
solution is obtained by NSGA-II algorithm, and AHP is used to make the hospital reservation system arrange the appropriate
scheduling scheme according to the actual situation, and effectively coordinate the patient treatment scheduling and equipment
maintenance plan. [ Conclusions ] The effectiveness of the proposed joint optimization model is verified by an actual example.

Keywords: medical treatment equipment; preventive maintenance; multi-objective optimization; NSGA-II
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