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Scheduling of the injured rescue vehicles
based on improved firefly optimization algorithm

ZHU Huiru, YE Chunming

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

[ Abstract] Aiming at efficiently scheduling the injured rescue vehicles, a method based on the firefly optimization algorithm is
proposed. First, a dual-objective mathematical model is constructed for wounded rescue vehicle scheduling and constraints are set.
The minimum rescue path and rescue time are set as the optimal target for scheduling according to the constraints. The dual-objective
function for wounded rescue vehicle scheduling is established. Then the multi—group learning mechanism and Gaussian mutation are
introduced to improve the standard firefly algorithm to solve the optimal plan for the wounded rescue vehicle scheduling. Finally, a
simulation experiment of the wounded rescue vehicle scheduling optimization is carried out. The results show that the improved
firefly algorithm is more effective and can get better scheduling results.
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Fig. 1 Improved firefly optimization algorithm flow chart

3 &4

3.1 EHHIEE

PR i B b 58 R KHUBE F AR K 3, 8020 52
P A RN BT, A T O B B 43R 5
SRR A BT K 20 A~ 32 9 504 53 1z 10T s B 2
ZRAG, FN N Z A s #k 13 M b, H—k
T Y e AT R 60 km, ZEM AT I 3 i 55— Ny
40 km/h, FEBLAERF RO AR bR A 0 N 52 KR
S B, TR 32 IR BE N A A 52 I AT BE
NTR] A4 B [B] 8 493 53 38 T SRR ] 7 32 R AE R
1~ ZREER 4 2 T E 5 R B ROk /)N | WL 3%
1, BRI FH B 57 (A 7 5 B P8 25 ROHR 22 A T 08
FEAE (495 A5 ) R O Y Rz

F1 EBRAEERHETRE

Tab.1 Information and time window settings of each disaster site
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1 32 21 3 3 45 35 3
2 3 17 2 1 2 1 2
3 16 43 3 4 6 6 3
4 21 15 1 2 3 1.5 1
5 41 18 4 3 45 3.5 4
6 7 25 1 1 2 1 1
7 1 12 2 2 3 1.5 2
8 45 26 1 4 6 6 1
9 42 13 1 1 2 1 1
10 20 35 2 2 3 1.5 2
11 2 32 4 2 3 1.5 4
12 26 36 3 3 45 35 3
13 16 16 1 4 6 6 1
14 32 26 3 2 3 1.5 3
15 42 21 2 3 45 3.5 2
16 16 35 1 2 3 1.5 1
17 26 39 2 4 6 6 2
18 10 39 1 3 45 35 1
19 12 8 3 2 3 1.5 3
20 10 38 1 4 6 6 1
21 25 25 0 4 10000 10000 0
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Tab. 2 Solving results of calculation examples
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(3)21, 10, 16, 20, 18, 3, 17, 12, 21
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(5)21, 11, 6, 21
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Fig. 2 The optimization process of the improved firefly algorithm
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Tab. 3 Comparison of algorithm results
WIS HHE/km  FHE]/min
[léiia e (121,2,7,21 2547  2693.9
LINERR (2)21,9,5, 15, 8, 14, 21
(3)21, 10, 16, 20, 18, 3, 17, 12, 21
(4)21, 13,19, 4, 1, 21
(5)21, 11, 6, 21
AL (1)21, 16, 18, 20, 11, 21 273.9  3312.1
(2)21, 14, 8, 15,5, 9, 21
(3)21, 12, 17, 3, 10, 21
(421,7,2,6, 21
(5)21, 1,4, 19, 13, 21
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