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Abstrak

Masalah Weber Pelbagai-sumber Berkapasiti (CMSWP) adalah suatu Masalah
Peruntukan Lokasi (LAP) yang telah dikaji secara meluas kerana ia boleh
diaplikasikan dalam pelbagai konteks. Kaedah pemilihan lokasi sarana secara rawak
oleh Kaedah Berasaskan Sel boleh menyebabkan penyelesaian tidak tersaur atau
bermutu rendah. Ini disebabkan sel yang tidak mengguntungkan tidak dikecualikan
dan mungkin dipilih untuk menempatkan sarana. Akibatnya, kos pengangkutan akan
meningkat dan kualiti penyelesaian tidak banyak boleh diperbaiki. Kajian ini
mencari lokasi sarana di dalam ruang selanjar untuk memenuhi keperluan pelanggan
yang meminimakan kos keseluruhan dengan menggunakan Peningkatan Algoritma
Berasaskan-sel (ECBA). Kaedah ini diterbitkan dari kajian terdahulu yang
membahagikan taburan pelanggan kepada lokasi sel berpotensi yang lebih kecil.
Kajian ini terdiri daripada tiga fasa. Pertama, sel yang mengguntungkan dibina
dengan menggunakan ECBA. Kedua, konfigurasi permulaan sarana ditentukan
menggunakan radius yang tetap dan dinamik. Ketiga, Masalah Pengangkutan
Berselang-seli (ATL) diaplikasikan untuk mencari lokasi baharu. Algoritma tersebut
telah diuji ke atas set data yang bersaiz 50, 654 dan1060 pelanggan. Pengiraan
keputusan yang dijana algoritma membuktikan bahawa jumlah jarak adalah lebih
baik berbanding keputusan kajian terdahulu. Kajian ini menyediakan pengetahuan
yang berguna kepada penyelidik untuk mencari lokasi sarana yang strategik dengan
mengambil kira kapasiti sarana.

Kata Kunci: Masalah Peruntukan Lokasi, Masalah Pelbagai-sumber Berkapasiti,
Peningkatan Algoritma Berasaskan-sel, Radius Dinamik



Abstract

Capacitated Multi-source Weber Problem (CMSWP) is a type of Location Allocation
Problem (LAP) which have been extensively researched because they can be applied
in a variety of contexts. Random selection of facility location in a Cell-based
approach may cause infeasible or worse solutions. This is due to the unprofitable
cells are not excluded and maybe selected for locating facilities. As a result, the total
transportation cost increases, and solution quality is not much improved. This
research finds the location of facilities in a continuous space to meet the demand of
customers which minimize the total cost using Enhanced Cell-based Algorithm
(ECBA). This method was derived from previous study that divides the distribution
of customers into smaller cells of promising locations. The methodology consists of
three phases. First, the profitable cells were constructed by applying ECBA. Second,
initial facility configuration was determined using fixed and dynamic radius. Third,
Alternating Transportation Problem (ATL) was applied to find a new location. The
algorithm was tested on a dataset of three sizes which are 50, 654 and 1060
customers. The computational results of the algorithm prove that the results are
superior in terms of total distance compared to the result of previous studies. This
study provides useful knowledge to other researchers to find strategic facilities
locations by considering their capacities.

Keywords: Location Allocation Problem, Capacitated Multi-source Weber Problem,
Enhanced Cell-based Algorithm, Dynamic Radius
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CHAPTER ONE

INTRODUCTION

1.1 Location Allocation Problem

The Location Allocation Problem (LAP) was introduced by Alfred Weber in 1909,
where single warehouse and a set of spatially distributed customers were carried out
(Abdullah et al., 2008). According to Alizadeh et al., (2015), LAP is defined as
locating a set of new facilities in area of interest so that transportation cost can be
minimized to satisfy customers demand. In addition, Wen and Iwamura, (2008)
states that LAP mainly deals with finding new facility location and it is widely used
in real life application. Examples of real life applications are allocation of emergency
services (Marianov, 2017), health services (Hamid Afshari, 2014), warehouses
(Kazangoglu, 2009), telecommunication networks (Mosmondor et al., 2006), schools
(Menezes & Pizzolato, 2014; Xavier et al., 2020), ambulances (Kaveh & Mesgari,

2019; Liu et al., 2017) and fire stations (Aktas et al., 2013; Savsar, 2014).

LAP involves five components which are (1) customers, who are assumed to be
already present at places or along routes, (2) the new facilities to be located, (3)
space in which customers and facilities are located, and (4) metric indicating
distances or time between customers and facilities (5) constraints to be satisfied.
Since decision in any changes occur in location of facilities is costly and cause huge
impact especially on the network’s flows and customer satisfaction therefore, lots of
research related to this problem was introduced in various classification (Griffin,
2009). Figure 1.1 displays the classes of LAP. The bold lines represent the direction

of the classification being explored in this thesis.

1
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