
Abstract

The Travelling Salesman Problem (TSP) is an important NP-hard combinatorial optimi-

sation problem that forms the foundation of many modern-day, practical problems such

as logistics or network route planning. It is often used to benchmark discrete optimisa-

tion algorithms since it is a fundamental problem that has been widely researched. The

Flower Pollination Algorithm (FPA) is a continuous optimisation algorithm that demon-

strates promising results in comparison to other well-known algorithms. This research

proposes the design, implementation and testing of two new algorithms based on the

FPA for solving discrete optimisation problems, more specifically the TSP, namely the

Discrete Flower Pollination Algorithm (DFPA) and the iterative Discrete Flower Pol-

lination Algorithm (iDFPA). The iDFPA uses two proposed update methods, namely

the Best Tour Update (BTU) and the Rejection Update (RU), to perform the iterative

update process. The two algorithms are compared to the Ant Colony Optimisation’s

(ACO) MAX−MIN Ant System (MMAS) as well as the Genetic Algorithm (GA)

since they are well studied and developed. The DFPA and iDFPA results are signifi-

cantly better than the GA and the iDFPA is able to outperform the ACO in all tested

instances. The iDFPA with 300 iterations was able to achieve the optimal solution in

the Berlin52 benchmark TSP problem as well as have improvements of up to 4.56% and

41.87% compared to the ACO and GA respectively. An analysis of how the RU and

the annealing schedule used in the RU impacts on the overall results of the iDFPA is

given. The RU analysis demonstrates how the annealing schedule can be manipulated

to achieve certain results from the iDFPA such as faster convergence or better overall

results. A parameter analysis is performed on both the DFPA and iDFPA for differ-

ent TSP problem sizes and the suggested initial parameters for these algorithms are

outlined.
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