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Multi-objective emergency casualty surgical scheduling with
embedded learning effects

WU Danni, YE Chunming

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In response to the critical need for effective resource allocation in hospital operating rooms in the aftermath of
emergencies, this paper evolves from the traditional workshop scheduling paradigm to introduce an innovative emergency surgical
scheduling model. This model is oriented towards dual goals: minimizing the overall cost of operating room treatments and ensuring
the swiftest possible completion of surgeries for the injured. A key feature of this model is its consideration of the learning effect on
the duration of surgeries, coupled with a comparative analysis of scheduling results influenced by different learning factors. To tackle
the complex multi — objective surgery scheduling issue, the research utilizes a sophisticated Non — dominated Sorting Genetic
Algorithm enhanced with an elite strategy. The efficacy of this model and the algorithm is validated through comprehensive
simulation and empirical comparisons.
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Fig. 1 Pipeline of treatment on the wounded
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Fig. 2 Algorithm flowchart
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Table 1 Minimum time requirements for each step in the surgical procedure ( min)
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Table 2 Rescue cost per unit time
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Table 3 Level of doctors’ ability in each step
B YR BEA TS B A= WA 7K
st 1,3,5,6,8,9,10,12,16,18,21,22,37 0.8,1,0.6,0.8,0.7,0.5,0.7,0.9,0.8,0.9,0.7,0.6,0.8
S22 2,4,5,6,7,8,9,11,13,16,20,21,25,27,28, 0.6,0.7,0.8,0.8,0.8,1,0.9,0.8,0.6,0.7,0.8,0.5,0.7,
29,30,31,33 0.6,0.7,0.8,0.5,0.6,0.8
S3 3,6,25,26,28,32,34,35,36,37,38,39 0.8,0.7,0.8,1,0.7,0.6,0.5,0.8,0.7,0.9,0.8,0.8,1
S4  14,15,16,17,18,19,20,23,24,25,40 0.5,0.7,0.6,0.9,0.8,1,0.8,0.8,0.8,0.6,0.8
S5 2,3,4,5,7,8,9,10,13,15,16,18,22,30,31, 0.9,0.7,0.8,0.8,0.9,1,0.9,0.8,1,0.9,0.8,0.5,0.7,1,

35,37

0.7,1,0.8

4.2 ELWEER

S iz T R EE N Inter (R) Core (TM) 5 -
8250U CPU, ¥4l 1.8 GHz, Winl0 64 f#:/E & 45,
1 B3 AN Matlab2022a,

AR SCI H AR BRI fi /M 5L R 2 TR
RARBFE] () , B/ METFARERIR A () , ¥l

2 > R 1) IR AR 4% G5 1) TR O AR AL R 7
XFECSEES . A TR UEZE SR AT SR 430k R 4 S
B 37 32 47 8 B A R A BRI B 100 ¥k, 38
NAMEFRER 0.7, A8 FHEAHL 0.3, i) 20 41 RATHELS
RILFE 4,



RPHIE, 55 A IOV 2 H BRI 45 57 T AR B 81

x4 BREUEITHERILL

Table 4 Comparison of results from different models
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Fig. 3 Schematic diagram of Pareto optimal solution
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