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Abstrak 

Teknik peruntukan sumber patut dijadikan lebih efisien dan dioptimakan untuk 

tingkatkan Kualiti Perkhidmatan (kuasa dan bit, kapasiti, keboleh-skala) bagi 

aplikasi jaringan data berkelajuan tinggi. Kajian ini cuba meningkatkan lagi 

kecekapan menuju prestasi hampir optima. Masalah peruntukan sumber merangkumi 

pemilihan penguntukan subpembawa, penentuan kuasa dan bit penghantaran bagi 

setiap subpembawa. Beberapa kajian yang dijalankan oleh Suruhanjaya Komunikasi 

Persekutuan telah membuktikan bahawa pendekatan peruntukan spektrum 

konvensional semakin tidak mencukupi dalam menangani kehendak pesat spektrum 

jaringan, yang mana ini menyebabkan ketidakcekapan dalam penggunaan spectrum, 

kapasiti dan penumpuan rendah, prestasi rendah kadar kesilapan bit, kelewatan 

maklumbalas saluran, keboleh-skala lemah serta kerumitan pengiraan membuat 

penyelesaian masa nyata sukar dikawal. Terutamanya ini adalah disebabkan oleh 

kekangan yang canggih, ketat, berbilang objektif, tidak adil, saluran bising, juga 

tidak realistik apabila menganggap saluran yang sesuai boleh didapati. Tujuan utama 

kajian ini adalah untuk membangunkan satu rangka kerja konseptual dan model 

matematik untuk peruntukan sumber menggunakan Algoritma Menyusun Semula 

Lompat Katak (SFLA). Justeru, satu SFLA yang diubahsuai untuk kuasa optimum, 

bit, dan teknik-teknik peruntukan subpembawa telah diperkenalkan dan disepadukan 

ke dalam sistem OFDM. Populasi enyelesaian yang dijanakan SFLA secara rawak 

(kuasa, bit), dimana ketepatan setiap penyelesaian dihitung dan ditingkatkan untuk 

setiap subpembawa dan pengguna. Kemudian, penyelesaian disahkan dan dijamin-

pasti secara numerik dengan menggunakan saluran jaluran kuasa berasaskan 

simulasi. Prestasi sistem telah dibandingkan dengan kajian yang serupanya dari segi 

kapasiti, keboleh-skala, kadar/kuasa yang diperuntukkan dan penumpuan sistem. 

Peruntukan sumber sentiasa dioptimakan and kapasiti yang diperolehi adalah lebih 

tinggi secara malar berbanding dengan algoritma Mencari Punca, Linear dan evolusi 

Hibrid. Algoritma yang dicadangkan ini mampu menjana kapasiti yang tinggi serta 

penumpuan yang paling cepat memandangkan jumlah lelaran yang diperlukan untuk 

mencapai 0.001% ralat optimum global ialah 75 berbanding dengan 92 dalam teknik 

konvensional. Akhir sekali, model peruntukan untuk pemilihan optima nilai sumber 

diperkenalkan: kuasa adaptif dan peruntukan bit dalam OFDM berasaskan sistem 

jaluran kuasa dan modifikasi TLBO dan PSO berasaskan SFLA dicadangkan. 

 

Kata Kunci: Jaluran kuasa, Pemultipleksan Pembahagian Frekuensi Ortogon 

(OFDM), Peruntukan Sumber, Menyusun Semula Lompat Katak (SFLA). 
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Abstract 

Resource allocation (RA) techniques should be made efficient and optimized in 

order to enhance the QoS (power & bit, capacity, scalability) of high-speed 

networking data applications. This research attempts to further increase the 

efficiency towards near-optimal performance. RA’s problem involves assignment of 

subcarriers, power and bit amounts for each user efficiently. Several studies 

conducted by the Federal Communication Commission have proven that 

conventional RA approaches are becoming insufficient for rapid demand in 

networking resulted in spectrum underutilization, low capacity and convergence, 

also low performance of bit error rate, delay of channel feedback, weak scalability 

as well as computational complexity make real-time solutions intractable. Mainly 

due to sophisticated, restrictive constraints, multi-objectives, unfairness, channel 

noise, also unrealistic when assume perfect channel state is available. The main goal 

of this work is to develop a conceptual framework and mathematical model for 

resource allocation using Shuffled Frog-Leap Algorithm (SFLA). Thus, a modified 

SFLA is introduced and integrated in Orthogonal Frequency Division Multiplexing 

(OFDM) system. Then SFLA generated random population of solutions (power, 

bit), the fitness of each solution is calculated and improved for each subcarrier and 

user. The solution is numerically validated and verified by simulation-based 

powerline channel. The system performance was compared to similar research 

works in terms of the system’s capacity, scalability, allocated rate/power, and 

convergence. The resources allocated are constantly optimized and the capacity 

obtained is constantly higher as compared to Root-finding, Linear, and Hybrid 

evolutionary algorithms. The proposed algorithm managed to offer fastest 

convergence given that the number of iterations required to get to the 0.001% error 

of the global optimum is 75 compared to 92 in the conventional techniques. Finally, 

joint allocation models for selection of optima resource values are introduced; 

adaptive power and bit allocators in OFDM system-based Powerline and using 

modified SFLA-based TLBO and PSO are proposed. 

 

Keywords: Powerline, Orthogonal Frequency Division Multiplexing, Systems 

Performance, Shuffled Frog-Leap Algorithm. 
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1 

CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Power Line Communication (PLC) is a high data, video, and voice transmission 

network over power line grid. It utilises indoor electricity cable for sending high-

frequency transmission signals [1]. It meets the Quality of Service (QoS) 

requirements in high data transmission applications [2]. There are several successful 

installed projects that made the data transmission over power lines very possible. 

They are namely PLC, Digital Power Line (DPL), Power Lines Transmission (PLT), 

and Broadband over Power Lines (BPL). 

In PLC, users are able to connect the Internet power line adapters with home 

electrical appliances on the same grid. Users are then able to control the connected 

appliances over the same alternating current grid using PLC features. Given such 

feature, this technology could be applied into controlling building electrical system 

such as lights and alarms system [3]. In fact, this technology is proven cost-effective 

by using the existing electrical wiring.  

PLC is produced for two purposes, which are recognized and classified as two 

systems namely, Broadband over PLC and Narrowband over PLC. While Broadband 

over PLC is used for high data transmission exceeding two Mbps, Narrowband is 

used for relatively low data transfer, such as those below a few hundred bps which 

are normally used in electronic systems, air conditioning, heating, and automation 

meter applications [4, 5].  
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