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Multi-objective Optimization of Vehicle Path Problems Under
Emergency Evacuation Conditions

GUO Ruijun, LIU Yue, DOU Yulin, LIU Yingying

(School of Transportation Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract:In recent years, the frequent occurrence of catastrophic emergencies in China and abroad has
made it necessary to formulate a scientific and reasonable emergency evacuation plan in advance, and the emer-
gency evacuation route is an important part of the emergency plan. Firstly, an evacuation model under the frame-
work of multi-objective optimization was constructed, which aimed to complete the evacuation in the shortest time
and minimal risk. Then, weights were assigned to the two objectives by means of a linear weighting method, and
the multi-objective was converted into a single objective and solved by Lingo software under the premise of con-
sidering the capacity of the evacuation road network. Finally, an example simulation was carried out for the gas
leakage event. The results show that the target value of risk and time is 165. 12, which reduced by 99 comparing
to only considering the minimum risk. Comparing with the traditional single-factor considerations, it is a relative-
ly better strategy to prioritize the path with smaller risk and time, which can comprehensively improve the effi-
ciency of emergency evacuation and provide optimal solution for the development and rehearsal of the emergency
evacuation plan in the future.

Key words: emergency evacuation; path optimization; multi-objective model; linear weighting

method ; Lingo



