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ABSTRAK 
 

 

 

Projek ini membentangkan mengenai analisis prestasi yg dilakukan terhadap kereta 

automatik berpanduan yang dikawal oleh gambaran berasas mengunakan ‘visual basic’. 

Pada masa ini, penderia digunakan pada kereta automatik berpanduan dan ia hanya 

bolen mengesan garisan. Untuk projek ini, ia menggunakan gambaran untuk pelayaran. 

Projek ini akan menfokuskan pada analisis prestasi yg dilakukan terhadap kereta 

automatik berpanduan yang dikawal oleh gambaran berasas. Selain daripada 

menganalisis prestasi yg dilakukan terhadap kereta automatik berpanduan, ia juga 

memasang gambaran berasas pada kereta automatik berpanduan. Hasil daripada 

pemasangan ini, analisis prestasi gambaran  berasas dapat dijalankan dengan beberapa 

eksperimen untuk projek ini. Eksperimen ini akan mengutamakan pada prestasi yang 

akan dicapai oleh kereta automatik berpanduan. Pada akhir projek ini, pemasangan dan 

analisis prestasi telah berjaya dilaksanakan dan  kereta automatik berpanduan telah 

mencapai tahan stabil dan kecekapan dari keputusan yang telah dibuat dari eksperimen. 

Tahap prestasi sebenar kereta automatik berpanduan akan memberi sumbangan pada 

pembelajaran masa depan. 
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ABSTRACT 
 

 

 

This project describes the performance analysis of vision-based that controls the 

automated guide cart using the visual basic software. The sensor used in automated 

guided cart only detects the line currently. In this project, it used vision-based control in 

automated guided cart for navigation. This project will focus primarily on the 

performance analysis of vision-based control for automated guide cart. Besides analysis 

the performance of automated guided cart, this project also develops the vision-based 

control for automated guide cart. From this development, the analysis performance of 

vision-based control can be done with several experiments that will do in this project. 

The experiments will be focus in performance that will be achieved by automated guided 

cart. At the end of this project, the development and performance analysis on AGC was 

been done and the AGC achieved their stability and efficiency from the result produce 

by experiment. The level of actual performance for automated guide cart will contribute 

for the future research. 
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CHAPTER 1 
INTRODUCTION 

  

 

 

1.1 Background 
 

Automated guided vehicles (AGVs) is a material handling system that uses 

independently operated, self-propelled vehicles guided along defined pathways. An 

automated guided vehicles (AGVs) also can intend as a mobile robot that follows 

markers or wires in the floor, or uses vision or lasers. AGVs increase efficiency and 

reduce costs by helping to automate a manufacturing facility or warehouse. The AGVs 

also called as automated guided carts (AGCs).  

 

In this project, vision-based control will be developed for automated guided carts. This 

project is mainly on the analysis performance of vision-based control for automated 

guide cart. To increase the performance of this vision in robotic system, the performance 

analysis should be done. From installation, experimentation, implementation and 

evaluation will be discussed in this project. 

 

 

 

 

 

 

 
Figure 1.1: Example of automated guided cart and path planning 

http://en.wikipedia.org/wiki/Robot
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1.2       Problem statement 
 

The current automated guided carts or AGCs use magnetic tape for the guide path. The 

AGCs is fitted with the appropriate guide sensors to follow the path of the tape. With 

used the magnetic sensor, it will be depend to line for mobile robot motion. For this 

project, vision will be used in servo-based control for automated guide cart. It can detect 

many objects in area (image) for smoothly movement and tasks given. This project is to 

analyze the performance of vision-based control for automated guide cart. The 

significant of this project is to develop and study the performance of vision servo-based 

control based on analyzes that will be done. The purpose of this project is to compare the 

actual performance and measure vision-based control performance. In the end of project, 

the performance of vision-based for automated guide cart will be done with experiment, 

discussion and result that produced in project.   

 

  

1.3       Objective 
 

The objectives of this project are: 

 

1. To develop vision-based control for automated guide cart. 

 

2. To study performance of vision-based control for automated guide cart. 

 

3. To analyze performance of automated guide cart in term of efficiency and 

stability. 
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1.4       Scope  
 

This project will focus primarily on the performance analysis of vision-based control for 

automated guide cart and also the development of this project. The developments of this 

vision-based for automated guide cart includes the fabrication of body, design and 

develop the controller of the automated guided cart, design the electrical circuit of the 

motor driver circuit board and program the software that link to this operation of project. 

The performance such as the stability and efficiency of automated guided cart will be 

analyzed in order to fulfill the objective for this project. This performance will be 

measured by suitable hardware and software. 
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CHAPTER 2 
LITERATURE REVIEW 

 

 

 

2.1 Introduction 
 

In this chapter, the review of information is to support the knowledge and skills before 

start the project. The journal relates will be carried out in term of software design, 

hardware design and image processing approach that can give some information or ideal 

for this project. The project requirement will be list and then the research for this 

equipment and software will be do it and continuously with implement of project for the 

next chapter.  

 

 

2.2 Development of vision-based control at AGC 

 

(Jean-Baptiste, October 2006) propose a simple control design allowing a mobile robot 

equipped with a camera to track a line on the ground. The mobile robot is of unicycle 

type that has two fixed wheels at the back and a caster wheel at the front, which has no 

influence on the kinematic properties. The length of the robot is 22 cm, and the distance 

between the fixed wheels is 7.4 cm. The vision device is constituted by a 

monochromatic camera with a resolution of 320X240. It is fixed on the robot, at a height 

of 17 cm, at a distance of 14.2 cm from the rear axle. Image data are transmitted to a 

computer via an analogical video interface PAL to USB2.0. The control is achieved by 

the computer which processes the data transmitted by the vision device, in order to 

provide speed control for the two fixed wheels, according to the feedback control law. 
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(A. H. Ismail, 2009) said in the vision-based application is proposed for a line following 

mobile robot. A low-cost webcam is used as the sensor and the image buffers are 

processed via a customized image segregation method to output necessary information 

for the mobile robot controller under uncontrollable lighting condition. Mobile robot 

navigation based on lines, landmarks and signs have been widely implemented around 

the globe.  

 

The camera mounted mobile robot, termed an AGV (Autonomous Guided Vehicle) in 

the literature, is intended for the use of navigation within an industrial or factory 

environment. As such, the AGV is trained to recognize the different possible line shapes 

captured by the camera and respond accordingly. It has even been equipped with an 

obstacle avoidance algorithm as such accidents are very prone to happen in a factory 

environment. While very advanced for its time, the processing time required for this 

work is too lengthy for use in many real-time applications, as it takes as long as 300ms 

to process a single image. This is mainly due to the highly complex technique used as 

well as hardware limitations of the time. Processing time is a usually a big concern when 

involving robots that perform their tasks in real time. The robot used in this study is 

custom made and designed specifically for autonomous line following uses. Its chassis is 

made from aluminum. 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Concept design of the mobile robot platform 
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A common USB camera is mounted on the frontal part of the robot at an angle as to 

view the path as far as 0.5m ahead without having a blind spot underneath the camera. 

The camera captures videos with 160 x 120 resolutions at 30 frames per second in RGB 

format. The video data is then sent to a National Instruments Data Acquisition Card 

(DAQ) model NI-DAQ6009 for processing using an onboard laptop via USB. The 

diminutive laptop is equipped with a 1.66 GHz Intel processor, 1 GB of RAM and 80 

GB of hard disk space. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2.2: Mobile robot configuration system 
 

The two software platforms used in this work are MATLAB and LABVIEW. MATLAB 

is the main programming platform used while LABVIEW is mostly used to configure 

and test the robot’s hardware component. Before the programming can begin, the 

camera and the interfacing device must first be configured for MATLAB. After 

initialization, the video is captured live, frame by frame and represented as a set of 3 

matrices in MATLAB with each matrix representing the Red, Green and Blue 

components of each image. The image is then converted to a grayscale image as color is 

not used in the processing algorithm. Using a grayscale image also reduces the amount 

of data that needs to be processed as the image is represented by a single matrix 
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compared to the previous three. The processing time is further reduced by reducing the 

image size from 160X120 to 40X30. 

 

(Nasser Houshangi, 2009) present a vision-based autonomous lane following system for 

a mobile robot. Vision is an essential information source for the autonomous ground 

vehicle (AGV) navigation applications. The primary task of vision is to provide a 

description of the world rich enough to facilitate such behavior as road-following, 

obstacle avoidance, landmark recognition, and cross-country navigation. The current 

motivation is to improve AGVs navigation techniques by expanding their autonomy, 

capabilities and their usefulness. 

 

Several steps are taken to detect and represent the lane position using vision information. 

First, the coordinate frames for the mobile robot and the camera are assigned. The 

camera is calibrated with respect to the mobile robot coordinate frame. The captured 

image from the camera is processed in the camera coordinate frame and transformed to 

the mobile robot coordinate frame to determine the lane position. Each step is explained 

as follows. A single camera is fixed on a stand which is attached to the front of a mobile 

robot as shown in Fig. 2.3. The mobile robot is modeled as a rigid body with two 

differential driving and one caster wheel.  

 

 

 

 

 

 

 

Figure 2.3: Coordinate frames for the mobile robot and the camera 
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The camera is modeled as a pin-hole camera. The perspective center P of the camera, the 

point A on the ground, and A’s projection on the image are connected by an image ray 

as shown in Fig. 2.11. A single image can be thought of as a bundle of such rays 

converging at the perspective center with an unknown position and orientation in space 

which can be identified by the camera calibration process. 

 

At each time interval a 24 bit RGB format 360× 240 pixel image of the lane is captured 

by the camera. The captured image is converted to grayscale image using NTSC 

television standard. This information is transformed to mobile coordinate frame and 

robot position and orientation with respect to the lanes are determined. Based on current 

and desired robot position and orientation, the planner generates the desired robot wheel 

velocities for the controller. The integrated robot navigation process is shown in Fig. 2.4. 

 

 

 

 

 

 

 

 

 

Figure 2.4: Integrated robot navigation process 

 

With all journals above, the ideal for hardware design, software design and image 

processing approach can be apply at this project. For the software design, the convenient 

method is the most important in the selection of software and image processing that will 

be do it. In the hardware design, the selection of fabrication for frame and location of 

wheel at AGC is the important for this project.  

In this project, it needs several software for control the vision-based at AGC. Some 

software was being identified to use in this project. The table 2.1 below shows the 
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software with their function and it utility for this project. To control the operation in the 

automated guided cart several software will be use. The election for the software based 

on suitability and contentment between hardware and software that used for visual-based 

at automated guided cart.   

 
Table 2.1: Software function 

 

Software Function  Utility for project 

1. MikroC 

software 

 

MikroC PRO for PIC is a full-featured 

C compiler for PIC microcontroller 

from Microchip. It is designed for 

developing, building and debugging 

PIC-based embedded applications.  

 

This development environment has a 

wide range of features such as easy-to-

use IDE, very compact and efficient 

code, hardware and software libraries, 

comprehensive documentation, 

software simulator, hardware 

debugger support, COFF file 

generation and many more. Numerous 

ready-to-use examples are good start 

for embedded projects. 

 

The advantages of C-Compiler are to 

provide higher level programming for 

designer to solve their problem faster 

and more efficient. After the C file is 

compiled, if there is no error in the 

program a hex file will generated 

The MikroC will be 

used as compiler and C 

as a language at 

controller in program 

this project. 
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