








 

where >××<  ,  is the inner-product of two |V|-dim vectors, while 
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Note that in the above formulation,l
r

 is in essential related to each vertex, while in practice, they 
should be updated according to certain strategy during the iteration process, and one can even to 
re-formulate l

r
as a penalty functions that are related to the whole topology, instead of each vertex. 

To solve the above MAP model, one can also use the GA-based method developed in this paper, 
with careful consideration the following differences  
²  GA for the above MAP model can be organized into two layers: The first layer determines the 

optimal assignment on xij (i in D, j in F), while the second layer determines optimal path for each 
rescue vehicle. 

²  The chromosome consists two parts: the first part is a binary string for encoding xij, while the 
second part consists of |D| transition matrices A1,A2, ,A|D| for inducing random walk pathes for 
each rescue vehicle. 

²  The standard single point crossover operation and multiple-point mutation operation embedded 
in the GA-toolbox of MATLAB can be directly used for xij (i.e. the first part of chromosomes), 
while for A1,A2, ,A|D|  (i.e. the second part of chromosomes), the newly designed crossover and 
mutation operations introduced in the above section are recommended. 

Conclusions 

This paper presented an optimization model for emergency rescue scheduling problem in highway, 
and a novel genetic algorithm for solving the single-accident point model. Our GA is featured by 
taking random walk method and transition matrices as the chromosome encoding strategy. New 
crossover and mutation operations are also designed. Experiments suggest that our method is 
effective. In addition, the multiple-accident point case is also discussed in details. 
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