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Mathematical Modeling of Data Based on the Demand of
Emergency Services of Hospital in order to Maximize the
Coverage and Minimize the Operational Costs

Abstract

Introduction: In today's high-traffic world, where humans are
constantly confronted with various dangers around the world, a
proper response system with the proper functioning of pre-
hospital medical emergencies is of paramount importance. A
major challenge for emergency services worldwide is dispatch-
ing ambulances to patients appropriately in terms of limited re-
sources and patient safety.

Methods: The mathematical model was first introduced based
on the ambulance distribution process in East Tehran Emergen-
cy Area and solved using GAMS software based on Epsilon
constraint technique and Pareto model analysis. The objective
functions are to maximize coverage and minimize costs. To deal
with the uncertainties of the parameters, a robust optimization
approach was used and the Epsilon method was used for two
purposes of modeling. To clarify the model and illustrate the
application of the above mathematical model in the real world, a
case study was conducted in the eastern region.

Results: Based on the proposed model, the number of stations in
East Tehran can be reduced from 39 to 19, but the number of
ambulances in each station is almost twice as high as the aver-
age of 4 or 5 ambulances per station.

Conclusion: Reducing the number of bases can have a signifi-
cant impact on the cost of stationary station equipment, person-
nel amenities, the cost of time consumed and the property used
to build the station, thus saving more stations to reduce time.
Responding to demands established increased productivity.

Keywords: Linear programming model, Emergency medical sys-
tem, Constraints, Uncertainty, Reliability, Maximization of cover,

Minimization of operational costs.
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1- Emergency Medical System - EMS
2- Location-routing problem - LRP
3- Vehicle routing problem - VRP
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