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Abstract: Integrated surgical scheduling refers to the coordination of various resources required for surgical patients, such
as operating rooms, surgical staff, and hospital beds, during the scheduling process. The lack of intensive care resources,
such as ICU beds equipped with monitoring equipment and staffed with medical personnel, poses a severe challenge to the
healthcare system, such as delayed surgeries and postoperative health deterioration. The policies obtained using traditional
surgical scheduling models often ignore the operating pressure of ICU resources. A bi-objective programming model was
developed to simultaneously optimize the efficiency of the operating room and the operating pressure of the ICU. A
modified genetic algorithm was proposed that enhances the flexibility of exploration by introducing diverse strategies to the
mutation operator, and a repair operator was introduced to improve the feasibility of solutions under complex constraints. By
employing a simulation-driven initialization approach, this study effectively overcomes the difficulty of generating a valid
initial population in solving large-scale problems. Experiments based on real hospital data show that the algorithm obtains
near-optimal solutions for small-scale arithmetic cases, and at the scale of 50 patients, the algorithm is able to reduce the
maximum operating pressure of ICU by 10.00% to 28.56% compared to the surgery scheduling policy that only considers
the operating room.
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Table 4 Performance comparison of different methods

4TI [A)/s bR e B0
51 w ICU & /% ik il it il
BRI BN (R0 R RIFEER

1 0 10 70.07 3600.00 184 324
2 100 10 31.75 2160.59 284 284
3 0 10 44.45 3600.00 322 1042
4 100 10 35.95 1928.67 422 422
5 0 10 65.90 1283.44 320 320
6 100 10 33.99 3600.00 420
7 0 20 112.70 3600.00 184 324
8 100 20 64.14 2281.09 384 384
9 0 20 101.51 3600.00 322 882
10 100 20 76.10 3600.00 522
11 0 20 118.05 1023.30 320 320
12 100 20 80.58 3600.00 520
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Table 5 Comparison of experimental results for different scenarios

w |11 ICU B3 % /% FiT¥Ml Fo FHIMH F\ Z861% Fo Z5861% FobrifE %2
0 20 20 275.33 3.67 0.00 4sas 0.651
100 20 20 275.33 2.00 ' ' 0.000
0 20 50 343.33 7.33 074 s 1.074
100 20 50 373.33 5.67 ' ’ 0.504
0 50 20 613.67 6.67 0.8 10,00 1.007
100 50 20 673.67 6.00 ' ' 0.497
0 50 50 945.00 16.33 l0.58 856 1.122
100 50 50 1 045.00 11.67 ' ' 0.427
0 120 20 3275.67 16.67 12 o8 1.515
100 120 20 3315.67 15.67 ' ' 0.633
0 120 50 3458.33 4433 259 602 2.698
100 120 50 371833 41.67 ' ' 1.079
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I\':ﬂ E':E o ﬁﬁﬁﬁ 'TE %I )\ % jFEP &E%lﬂ% ’ i ?ﬁiﬁ‘ﬁéﬁ Figure 2 Convergence curves of MGA and MGA.1
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