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The research considers a methodology to create pickup and delivery routes with
guaranteed time constraint. The case study of this research is the pickup and delivery patient
records problem. All requests are known in advance. We develop a metaheuristic to create
pickup and delivery routes with guaranteed time constraint. We consider objective functions
prioritizing as follows: 1) to minimize the number of used vehicles and 2) to minimize the total
distance. The proposed heuristic has 3 stages. The first stage generates the initial solution by
adapting from Solomon’s insertion heuristic. Then tabu search approach including PD-Shift
operator, PD-Exchange operator and Rearrange operator are used to improve the solution in the
second stage. The final stage concludes completely pickup and delivery routes including
schedule time of transportation. The experimental result comparing with the optimal solution
from a mathematical model indicates that for 5-patient records, 6-patient records, 7-patient
records, 8-patient records, 9-patient records, 10-patient records and 11-patient records test
problems, the proposed heuristic yields an average error of only 0.000%, 0.000%, 0.373%,
0.000%, 0.533%, 0.246% and 0.000%. The experimental result comparing with the
benchmarking problems of 29 PDPTW problem instances from Li and Lim indicates that there
are 23 out of 29 problems that yield the equal or better solutions, 4 out of problems are not better
in term of the total travel distance, but they obtain the same number of used vehicles. Others

require exactly one more vehicle.





