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ABSTRACT 

Title: Design of a Selective Parallel Heuristic Algorithm for the Vehicle Routing Problem on an 

Adaptive Object Model. 

Author: Alwyn Jakobus Moolman 

Promoter: Professor VSS Yadavalli 

Department: Industrial and Systems Engineering 

University: University of Pretoria 

Degree: Doctor of Philosophy (Industrial Systems) 
 
The Vehicle Routing Problem has been around for more than 50 years and has been of major 

interest to the operations research community. The VRP pose a complex problem with major 

benefits for the industry. In every supply chain transportation occurs between customers and 

suppliers. 

In this thesis, we analyze the use of a multiple pheromone trial in using Ant Systems to solve the 

VRP. The goal is to find a reasonable solution for data environments of derivatives of the basic 

VRP. An adaptive object model approach is followed to allow for additional constraints and 

customizable cost functions. A parallel method is used to improve speed and traversing the 

solution space. The Ant System is applied to the local search operations as well as the data objects. 

The Tabu Search method is used in the local search part of the solution. 

The study succeeds in allowing for all of the key performance indicators, i.e. efficiency, 

effectiveness, alignment, agility and integration for an IT system, where the traditional research on a 

VRP algorithm only focuses on the first two. 

Key words: Vehicle Routing Problem; Meta-heuristics, Hyper-heuristics, Memetic Algorithm, Ant 

System, Tabu Search; Multiple constraints; Multiple Time Windows;  Supply Chain Management; 

Compatibility Matrix, Parallel 
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