A Vehicle Routing and Scheduling Algorithm (VeRSA) using an Indexing Method
for Last Mile Distribution of Medical Supplies

Zelda B. Zabinsky
Professor
Industrial & Systems Engineering
University of Washington

Abstract: Healthcare vehicle routing and scheduling problems differ from a standard vehicle
routing problem (VRP) due to different objectives, such as minimize the time from when a
medical specimen is available for pickup until it is delivered to a central laboratory, and
additional constraints such as need to maintain cold temperatures for vaccine distribution. To
provide fast solutions, we developed a new algorithm called the Vehicle Routing and Scheduling
Algorithm (VeRSA) that uses an indexing method inspired by scheduling techniques to
efficiently construct a good feasible solution. Instead of using a linear programming relaxation,
as is common for VRPs, we use the index and a quickly calculated lower bound to traverse a
branch-and-bound tree associated with the mixed integer program, and provide an optimality
gap at every iteration. The indexing method is easily modified to incorporate variations on the
objective function and constraints. The combination of quickly constructing a feasible
incumbent solution and coupling it with a lower bound for pruning makes VeRSA scalable to
large problems. Numerical results will be presented on applications for pickup and distribution
of medical supplies, and vehicle routing problems with time windows.
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