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ABSTRACT

The research community is confusing research and development: with competitive
experiment suited only for the latter. This realisation led to the call for the revision of the
current TSP heuristic investigation framework which researchers believe is biased
towards development frameworks. However, despite the wide spread debate on the
subject, minimum attempts to correct the situation have been done may be due to lack of

necessary information required to implement heuristic research frameworks.

This thesis, therefore, develops and implements a hybrid TSP heuristic research
framework which amalgamates the two frameworks. The implementation process
involves conducting heuristic experiments and classification, developing a novel data
analysis tool and hybrid metaheuristic and statistically comparing heuristic performances
to determine the best heuristic and its features. Surveys on the TSP implemented
heuristics and variants and investigation frameworks applied are conducted. The

heuristic classification develops a standard scheme and its classifying templates.

A thorough statistical comparison of heuristic performances produces results that prompt
debatable remarks. One of them is that heuristics tend to reach an absorption stage
during the search for the global optimum solution and thus require a mechanism to drag
them out of the trapping search space. The other remark is that the ANOV A assumptions
are irrelevant. The reliability analysis reveals that heuristic performances are
unpredictable, The Simulated Annealing is the best heuristic. However, other

metaheuristics can not be dismissed because they performed statistically the same in



many cases. The work designs a Hybrid Erosion And Deposition (HEAD) metaheuristic.
The new discovery employs the Tabu Search, Simulated Annealing, Ant Colony,
constructive heuristic, central management and erosion and deposition dynamics. These
features are amalgamated into a three phased loop (Evaluation, Development and
Improvement) which improves the initial solution developed by the constructive

heuristic.

This thesis develops a hybrid heuristic research framework. It also contributes towards
clarification of the misconception between research and development frameworks, thus,
making available the vital information hindering the implementation of research
frameworks. This study suggests that more scientific researches should be conducted in
statistical data analysis, violation of ANOVA assumptions and application of matrix

instances.



ABSTRAK (BAHASA MALAYSIA)

Komuniti penyelidik mengelirukan penyelidikan dan pembangunan: ujikaji kempetitif
hanyalah sesuai untuk pembangunan. Kesedaran ini menjurus kepada panggilan untuk
melihat semula rangka kerja kajian heuristik semasa yang mana penyelidik-penyelidik
percaya bias terhadap pembangunan rangka kerja. Namun begitu, di sebalik debat yang
meluas terhadap perkara ini, cubaan untuk memperbaiki keadaan ini berada ditahap
minimum berkemungkinan kerana maklumat yang diperlukan untuk mengimplimentasi

rangka kerja kajian heuristik ini amat kurang.

Tesis ini dengan itu membentuk dan mengimplimentasi satu rangka kerja kajian
heuristik berhibrid yang menyatukan penyelidikan dan pembangunan.  Proses
implimentasi melibatkan pengendalian uji kaji dan pengkelasan heuristik, pembentukan
instrumen analisis data yang baru, pembentukan satu heuristik meta berhibrid, dan
perbandingan prestasi heuristik bagi menentukan heuristik terbaik berserta ciri-ciri yang
dimiliki oleh heuristik terbaik itu. Kajian terhadap heuristik-heuristik untuk masalah
jurujual kembara dan penelitian ke atas rangka kerja yang digunakan telah dilakukan.
Pengkelasan heuristic membentuk satu skema piawai dan satu templat pengkelasan.

Ujian perbandingan menyeluruh secara berstatistik terhadap prestasi heuristik
menghasilkan keputusan yang mencetus perdebatan. Satu daripadanya adalah heuristik
berkemungkinan menjangkau tahap penyerapan semasa pencarian penyelesaian
optimum global dan memerlukan satu mekanisma untuk mengeluarkan heuristik itu dari
terperangkap di dalam ruang pencarian. Satu lagi kenyataan merupakan andaian-

andaian ANOVA adalah tidak relevan. Analisis kebolehpercayaan menunjukkan



bahawa prestasi heuristik sukar untuk diramalkan. Simulated Annealing merupakan
heuristik terbaik. Namun, heuristik-heuristik meta yang lain tidak boleh diketepikan
kerana dalam banyak keadaan, keupayaan mereka tidak dapat dibezakan secara
berstatistik. Kajian ini menghasilkan satu heuristik meta yang dinamakan Hybrid
Erosion And Deposition (HEAD). Penemuan baru ini menggabungkan ciri-ciri terbaik
yang terdapat di dalam Tabu Search, Simulated Annealing, Ant Colony, heuristik
pembinaan, pengurusan berpusat serta penghakisan dan pendepositan. Ciri-ciri ini
digabungkan ke dalam tiga fasa pusingan (Penilaian, Pembangunan dan
Penambahbaikan) yang berupaya memperbaiki penyelesaian yang dihasilkan oleh

heuristik pembinaan.

Tesis ini juga telah menghasilkan satu rangka kerja penyelidikan heuristik berhibrid.
Rangka kerja ini boleh menjelaskan kekeliruan di antara rangka kerja penyelidikan dan
rangka kerja pembangunan, lantas memberikan maklumat penting yang membantutkan
pengimplimentasian rangka kerja penyelidikan. Kajian ini mencadangkan agar lebih
banyak kajian bersaintifik dilakukan terhadap analisis data berstatistik, ketidakpatuhan

andaian-andaian ANOVA dan aplikasi kes matriks.

Vi
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CHAPTER 1

INTRODUCTION

The research in heuristics developed much interest in the early 1980s after the
discovery of metaheuristics as a remedy to traditional search strategies’ failure to
escape from being trapped in the local optimum solutions (LOS) of poor quality. The
current favourite heuristic research framework, development framework, should be
credited for discovering metaheuristics although ‘the framework’s weaknesses
overshadow its strengths. According to Shah and Oppenheimer (2008), there are
three main problems with the current heuristic research framework: there is a
significant amount of redundancy in the field (and researchers have failed to
recognise the similarities between various research strategies), tendency to over
extend and misapply existing theoretical methodologies and failure by the current

study framework to describe heuristics that are highly domain-specific.

However, as has been discovered by many heuristic researchers including Hooker
(1994) and Johnson (2002), there are many ways to carry out a study of heuristics.
Hooker (1994) wrote that heuristic research can be theoretical (deductive
mathematics) or empirical (computational experiments). The latter can be either a
simulated experiment or a practical experiment, depending on the configuration of
the problem instance being used. On the other hand, Johnson (2002) stated that any
implementation of a heuristic algorithm results in any of the four different studies:
experimental mathematics, horse race, experimental analysis and experimental

average-case studies. The horse race is what Hooker (1996) referred to as
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