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SISTEM VISI ATAS BAGI MENGESAN ORIENTASI ROBOT BERGERAK 

 

ABSTRAK 

 

 

Hubungan kerjasama dan koordinasi di antara robot adalah sangat penting di dalam 

kebanyakan aplikasi industri. Pengkomputeran menggunakan pemprosesan imej untuk 

mendapatkan posisi dan orientasi bagi pergerakan robot adalah satu keperluan bagi 

operasi robotik. Untuk menjayakan aplikasi yang menggunakan robot, keperluan 

menentukan kedudukan dan orientasi robot yang tepat adalah perlu. Terdapat pelbagai 

jenis teknik-teknik yang telah dikaji oleh penyelidik-penyelidik di seluruh dunia.  Di 

antara teknik-teknik tersebut ialah momen-momen geometri, kompleks dan analisa 

komponen asas. Di dalam penyelidikan ini, satu prosedur untuk menentukan orientasi 

bagi robot bergerak dibentangkan dan dianalisis. Kamera-kamera digunakan untuk 

mengambil imej-imej robot bergerak dari pelbagai orientasi. Imej-imej ini dipreproses 

dan ciri-ciri penting diambil untuk diaplikasikan di dalam kaedah yang dicadangkan di 

dalam penyelidikan ini. Di dalam penyelidikan ini juga, beberapa kaedah untuk 

mendapatkan ciri-ciri dari imej-imej yang telah dipreproses dibangunkan, dibentangkan 

dan dikaji. Ciri-ciri yang telah didapati ini kemudiannya digunakan sebagai masukan-

masukan bagi rangkaian neural yang mudah. Orientasi yang diukur secara manual bagi 

setiap imej digunakan sebagai vektor tumpuan. Satu rangkaian neural mudah 

dibangunkan untuk mendapatkan orientasi pergerakan robot. Keputusan-keputusan 

simulasi menunjukkan bahawa algoritma-algoritma yang dicadangkan dapat 

mengenalpasti atau  mendapatkan orientasi yang tepat bagi robot yang sedang bergerak. 
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OVERHEAD VISION SYSTEM FOR MOBILE ROBOT ORIENTATION 

DETECTION 

 

Abstract 

    

Robot cooperation and coordination is absolutely necessary in many industrial 

applications. The computation of a mobile robot position and orientation is a common 

task in the area of computing vision and image processing. For a successful 

application, it is important that the position and orientation of the mobile robot are 

properly determined. Computing the orientation is not a straightforward technique. 

Number of methods has already been studied by many researchers. These methods 

include the concepts of geometric moments, complex moments, and principal component 

analysis. In this work, a simple procedure for determining the orientation of the mobile 

robot using overhead vision system is presented and analysed. Cameras are used to 

capture the images of mobile robot at various orientations. The images are 

preprocessed and important features are extracted to be used in the proposed methods. 

In this research, simple methods to extract the  features from the preprocessed images 

are developed.  The extracted features are then  used as the inputs to a simple feed 

forward neural network. The orientation of each image is measured manually and used 

as a target vector. A simple neural network model is developed to estimate the 

orientation of the mobile robot. Simulation results show that the proposed algorithms 

can be used to estimate the orientation of the mobile robot accurately.  
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Introduction 

 

Autonomous mobile robots which are designed to move freely in the world have the 

same problems as humans when navigating while performing their tasks. The world is a 

complex environment and if robots only move around without „looking‟ at where their 

action takes them, they might get lost because of the imperfections in their moving 

mechanisms and the environment. The research here therefore, focuses on a localization 

strategy that employs visual sensor and neural network for the robot to „see‟ its 

surroundings and then estimate its own position and orientation. 

           

1.2 Challenges in Mobile Robot Navigation 

 

 

In order for a mobile robot to perform its assigned tasks, it often requires a 

representation of its environment, a knowledge of how to navigate in its environment, 

and a method for determining its position in the environment. These problems have 

been characterized by the three fundamental questions of mobile robotics, which are 

“Where am I?”, “Where am I going?” and “How can I get there?‟ (Leonard, J.J.and 

Durrant-Whyte, H.F., 1992). 

 

The first question is one of localization. The robot has to know where it is in a given 

environment based on what it sees and what it was previously told. The second and 


