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CP-BASED LNS FOR THE TIME-DEPENDENT VEHICLE ROUTING 
PROBLEM WITH SYNCHRONIZATION 

ABSTRACT:  This paper considers a time dependent extension of the vehicle routing 

problem with synchronization constraints, where the travel times of vehicles vary in 

different regions and different time periods of the day. That is, a two-dimensional speed 

matrix is considered where the rows represent a few different arc clusters and columns 

stand for the different time periods in a day. This variant of problem is often 

encountered in practice and is more realistic, but to our knowledge has received no 

attention in the literature. A constraint programming-based adaptive large 

neighborhood search is proposed to solve this problem. A global constraint is developed 

to embed the time dependency in the constraint programming model.    
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