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Car Rental Fleet Optimization Model
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Abstract

This project presents an optimization model for vehicle
allocation in airport car rental companies using Mixed Integer
Linear Programming to solve the problem of inefficient
fleet utilization. The study utilizes actual car rental reservation
data from an airport rental station, comprising booking
information, available vehicle data, and inter-reservation
gap time requirements. The developed model features
an objective function to maximize the utilization rate of
each vehicle while considering four key constraints:
(1) each reservation must be assigned to exactly one vehicle
matching the customer's requested type, (2) bookings on
the same vehicle must not overlap in time, with a buffer
period specific to each vehicle plus an additional 60 minutes,
(3) the utilization rate of each vehicle must not exceed
80% of the total time period, and (4) decision variables
are binary. The results demonstrate that the model can
significantly improve fleet utilization efficiency. Additionally,
the system possesses diagnostic capabilities to identify
causes of infeasibility in allocation, such as shortages of
certain vehicle types or unavoidable time conflicts between
bookings, enabling managers to plan and make decisions
more effectively. This project also develops a graphical
visualization system that displays both original and optimized
vehicle allocations, along with utilization rates for each vehicle,
allowing users to clearly compare and evaluate results.
The model can be applied to other rental stations and
time periods, thereby enhancing operational efficiency

and customer satisfaction across the car rental industry.

Keywords: Vehicle Allocation Optimization, Mixed Integer

Linear Programming, Fleet Utilization, Car Rental Business
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Total Reserve Hours by Month
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Optimized Vehicle Booking Assignment
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