345 H 9 bR % e B R Vol.34 No.9
202449 H China  Safety Science Journal Sep. 2024

R AR kA E 2, SR RS . TSR E RS T 2R E L BRI (1], b E %2R 274, 2024,34(9)
217-224.

5| &K ZHANG Yingfei, LI Hang, QI Yuliang, et al. Multi-category multi-objective path optimization algorithm in urban dynamic
disaster environments[ J]. China Safety Science Journal, 2024, 34(9) . 217-224.

WHESSERERMETEMEXZERBEAUEE

RBE E R, FEE, AR, REARY, ADE us
(1 PERMAZF “2R% 5 TR/%K, X 300300;2 PERMAS KELL
Hhggb kLI E K #E 3003005 3 WA E HEAB EEERL,

Ak & E 07100034 b3 2 BN B 2% HF K B, b 100191)

DEDHESX951;0221. 6 SRR SAE : A DOI: 10. 16265/j. cnki. issn1003—-3033. 2024. 09. 1544
BRIME . PREREARFW R EET RS (3122023034, 3122019057) ; T SR BIZHTRFET B (JX -
202002) ,

[ FE] HREHT XA K F W8 AR A, 420 & R F IR H L & AT B B & i ML)
AL, EREARLAENRENE, EWMAREAKE AT Y mERE, G4, RE—-—FHE
T T 7 Bl Bt vH B TRk G sk A E W £ A K % B AR B AR 4R AL B BT (MCMPOP ) By sk #R A% AL Hok 3@
T B Y HOE % (RSA) KA MCMPOP ; 48 )5 , 4 3o 3F 5 3 09 A S, @ 3 510 4107 Fik B, *F b
MCMPOP T4 % B2 J7 3%t H 25 (NSGA) -1l 5 2k # RSA Wit H et 5 oy & & 5, W7 -
207 A M B R B W E M BAFHATEFI I, SREZY .5 NSGA-IL A th, B # 8y RSA 1 LAK A %
U Pareto AL EE A A BRIEE F W I HE XA Pareto R E; TEN R FWHTH# X
ty %450 B W, 0F 26 AT B 8 S K A Bt 8] R AR BN Y Pareto RIBEEZ, AN A FHBHESL T
AT & REMTH R 2AEERS,

[XHEIR] HAREHE; FHEL EARBEEMAER(MCMPOP) ;  # # 3 #H % (RSA);

B MK, Pareto B

Multi-category multi-objective path optimization algorithm in

urban dynamic disaster environments

ZHANG Yingfei'”, LI Hang'”, QI Yuliang’, WANG Weiming’
ZHANG Hailin*, HU Xiaobing'

(1 College of Safety Science and Engineering, Civil Aviation University of China, Tianjin 300300,
China; 2 Laboratory of System Safety and Intelligent Decisions, Civil Aviation University of China,
Tianjin 300300, China; 3 Hebei Province Highway Jingxiong Preparatory Office, Baoding Hebei
071000, China; 4 Jiaoke Transport Consultants Ltd. , Beijing 100191, China)

Abstract; To improve urban response capabilities in dealing with dynamic disasters, a MCMPOP was

proposed for planning emergency vehicle paths in dynamic disaster environments. This model considered
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path safety as a multiplicative weight and vehicle path length and travel time as additive weights. Then,
MCMPOP was addressed by improving the RSA. To verify the effectiveness of the improved RSA in solving
the MCMPOP, 510 simulation experiments were conducted comparing the computer time and solution
quality of the Non—dominated Sorting Genetic Algorithm( NSGA)-1II and the improved RSA. Furthermore,
"7+ 20" Zhengzhou rainstorm event was selected as a case study to validate the model. The results show
that, compared to the NSGA-II, the improved RSA can find a complete set of Pareto optimal paths,
effectively ensuring the optimality and computational efficiency of the algorithm. By using RSA to solve
MCMPOP , it is possible to successfully select Pareto optimal paths with the shortest travel path lengths and

the lowest time costs within the acceptable path safety range for emergency vehicles, providing more

reliable routes for emergency vehicles and enhancing the urban emergency management capabilities.
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