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ABSTRACT 

Railroad is an important mode of transportation for passenger and freight services. 

The capacity of rail network is increasing every year to improve passenger journeys 

and to support economic growth. Railway safety is a major focus in railway 

transportation system in most of the country in the world. The occurrence and 

frequency of train accidents has been escalating year by year due to the increasing of 

railway network. Many major train accidents occurred due by failure of track, 

equipment, human factors, signal, asld miscellaneous. In this study, an automatic 

train control system using predictive f izzy controller that uses rules based on a 

skilled hostker experience has been proposed and simulated using Matlab Sirnulink 

software. The Matlab S i m W  model is designed based on 16.65 kilometres railroad 

layout fiom Station A to Station B within 1030 seconds travel time. The train model 

used for the Simulink simulation is 22 tonnes two-car train and its stability control 

was performed using a tuning PID control. In the simulations, two types of input 

variable are used which are train weight and weather. The main objective of this 

automatic train operation is to prevent collision and ensuring reliable performance. 

The fuzzy controller selects the most likely control output and also direct evaluation 

of the control objective. The proposed fuzzy controller has been applied for 

automatic train operation where the control system was developed based on the 

evaluation of safety, riding comfort, accuracy stop gap and running time. The results 

from nine simulations of different inputs parameters shows that the train has stop 

accurately at 16.65 kilometres fiom Station A to Station B in duration between 17 

minutes 12 seconds to 18 minutes 2 seconds and the average stopping time for the 

train is about 30 seconds. This demonstrated that fuzzy controller could be used to 

operate the train for automatic train control representing an expert hostler. Therefore, 

the proposed train control system using fuzzy controller is an effective method for 

overcoming collision problem of conventional train control system. 



ABSTRAK 

Pengangkutan kereta api merupakan mod pengangkutan yang penting kepada 

penumpang dan barangan. Jumlah rangkaian pengangkurtan kereta api bertambah 

setiap tahun bagi meningkatkan kualiti clan kauntiti perjalanan serta merangsang 

pertumbuhan ekonomi. Keselamatan pengmgkutan kereta api merupakan tumpuan 

utama di kebanyakan negara diselwuh dunia. Jumlah kemalangan kereta api telah 

meningkat dari tahun ke tahun dan terdapat pelbagai faktor yang menyebakan 

berlakunya kemalangan kereta api seperti trek, peralatan , kesilapan manusia, isyarat, 

dan sebagainya. Dalam kajian ini, sistem kawalan automatik kereta dengan 

menggunakan kawalan logik fuzzy telah dicadang dengan cara mengaplikasi teknik- 

teknik kawalan pemandu yang mahir. Proses simulasi dijalankan dengan 

menggunakan perisian Sirnulink Matlab. Model didalam Sirnulink adalah antara 

Stesen A dan Stesen B yang berjarak 16.65 kilometer dan mengambil masa 

perjalanan 1030 saat. Model kereta api yang telah digunakan merupakan kereta api 

22 tan, clan kestabilan pada model tersebut dilaras dengan menggunakan kawalan 

PID . Dua jenis input yang digunakan merupakan berat kereta api dan cuaca. Tujuan 

utama sistem kawalan ini direka adalah untuk mengelakkan kemalangan dm 

memastikan kereta api beroperasi dengan baik . Kawalan lo& fUzzy akan mernilih 

keputusan yang bersesuaian dan membuat penilaian secara terus kepada sistem 

kawalan. Kawalan logik fuzzy yang direka untuk mengawal kereta api adalah 

berdasarkan penilaian keselamatan, keselesaan penumpang, ketepatan lokasi berhenti 

dan masa perjalanan. Keputusan darigada sembilan simulasi parameter input yang 

berbeza telah menunjukkan bahawa kereta api tersebut telah berhenti tepat pada 

16.65 kilometer dari Stesen A ke Stesen B dalarn tempoh antara 17 minit 12 saat 

hingga 18 minit 2 saat dan purata 30 saat untuk tempoh berhenti. Kawalan secara 

log& fuaay dapat meniru teknik kawalan keretapi oleh manusia yg mahir dan 

berpengalaman. Ini menunjukkan kaedah kawalan ini adalah lebih cekap bagi 

mengantikan teknik kawalan kereta api cara lama. 
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