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where<:,3> is the inner-product of tw¥/Jfdim vectors, while

dGr2-ax, iTD (7)
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Note that in the above formulatidn,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-formulatelI 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 ag (i in D, ] 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 engpongle the
second part consists @||transition matricedy,A,, ,Ap,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 fry (i.e. the first part of chromosomes),
while for A,Ay, ,Ap (i.e. the second paof 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.

References

[1] http://www.chinahighway.com/news/2017/1124559.php} (Accessed on March 15, 2018.)

[2] Dong Yang, Lianyang Zhang, Yuzhu Zhang. The review on the current highway motor vehicle
crashs in China. Medical Journal of Communications (in Chinese), 2016(5):443-446

[3] Tengjiao Fang. Research on Emergency Rescue Decision of Expressway[D]a@hamgersity,

2017

[4] Xiaoshuai Dong, Zhengyuan Mao. The research on solution of dynamic VRP based on an
improved genetic algorithm. Computer Engineering and Applications (in Chinese), 2018.

[5] Lei Fang, Jianmin He. Optimal location model and algorithm of emergency systems. Journal of
systems engineering (in Chinese), 2003,18(1):49-54.

[6] K. Sundar and S. Rathinam. A prime-dual heuristic for a heterogeneous unmanned vehicle path
planning problem. International Journal of Advanced Robotic Systems, Vol 2013(10):1-9, 2013.

[7] M.L.~Fisher. The Lagrangian Relaxation Method for Solving Integer Programming Problems.
INFORMS, 50(1):1-18, 2004.

1553





