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The Bloodmobile Location Routing Problem

Considering Partial Coverage

Student: Yung-Chieh Huang Advisor: Chung-Cheng Lu

Department of Transportation and Logistics Management
National Yang Ming Chiao Tung University

Abstract

This study investigates the partial-coverage location—routing problem for
bloodmobiles from the perspective of a blood-collection agency. A mixed-integer linear
programming model is developed to minimize the total cost—comprising travel costs,
fixed costs, and penalty costs for failing to. meet target collection volumes—over a
given planning horizon. To better reflect real-world donor behavior, both linear and
sigmoid partial-coverage functions are independently incorporated, quantifying how
the distance between bloodmobiles and donation sites affects donor willingness. Unmet
collection targets are penalized in the objective function to balance blood-collection
goals against overall cost. Using actual operational data provided by the Taiwan Blood
Services Foundation, computational experiments are conducted for the Taipei and New
Taipei City regions. For small- to medium-scale test instances, the model is solved
optimally using the Gurobi optimizer; for large-scale instances, a two-phase heuristic
algorithm is proposed, demonstrating a substantial reduction in solution time. The
findings offer both theoretical insight and practical guidance for blood-collection
agencies in planning the locations of donation sites and the routing of collection

vehicles.
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