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ABSTRAK 

 

 

 

Konfigurasi ruang kerja adalah mengenai pergerakan robot. Ia adalah berkaitan 

dengan algoritma set pergerakan lengan robot. Algoritma harus direka untuk 

memenuhi keperluan untuk menggerakkan robot dengan gerakan yang diingini. 

Pergerakan lengan robot perlu direka bentuk untuk melakukan pemeriksaan 

berdasarkan pemprosesan imej digital oleh kamera. Projek ini akan disimulasi pada 

awalnya dengan menggunakan perisian Workspace, untuk memastikan bahawa ia 

mampu melakukan pergerakan yang diingini. Kemudian, hasilnya akan 

diterjemahkan ke dalam persekitaran sebenar dengan pengaturcaraan robot sebenar. 

Hasilnya ditunjukkan sebagai algoritma yang lengkap untuk menggerakkan robot dan 

bagaimana konfigurasi ruang kerja yang dilakukan untuk reka bentuk sistem ini. 

Keputusan telah diperolehi  melalui pergerakan robot yang telah dibangunkan. Oleh 

itu anggaran yang terbaik daripada ruang kerja konfigurasi dapat diperolehi . Ini 

termasuk pergerakan, halaju dan pecutan sendi robot.  

 

Kata kunci: Konfigurasi ruang kerja, robot serial, pengimbas pemeriksaan. 
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ABSTRACT 

 

 

 

Configuration workspace is related to the algorithm sets and movement of the robot. 

The algorithm must be designed to fulfill the requirement for moving the robot with 

the desired motion. For this robot-controlled vision inspection system, the movement 

of the robot arm must be design to do the inspection based on the image processing. 

The project will be first simulated using the Workspace software, to make sure that 

the robot can achieve the desired movement and angle. After that, the result will be 

translated into real environment, which is the programming of the real robot and the 

automatic inspection. The result is shown as a complete algorithm to move the robot 

and how the workspace configuration is done to design this “Robotic Controlled 

Vision Inspection System”. Therefore the best estimation of configuration workspace 

can be obtained from the results, including the position, velocity and acceleration of 

the robot’s joints. 

 

Key words: Configuration space, serial robot, vision inspection. 
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1.1 Background 

Nowadays in many factories, human power is still being used to do the final 

inspection for the quality control. As human, they cannot avoid mistakes in their 

work. This is because human can get tired after sometime, cannot focus on the 

repeating work and the most important is, they cannot achieve the ability as the robot 

does, that is, they are slower than robot. Moreover, human expert are difficult to find 

or maintain in an industry, require training and their skills may take time to develop. 

There are also cases where inspection tends to be tedious or difficult, even for the 

best-trained expert (Malamas, 2005). 

 

 

 

 

 

 

 

INTRODUCTION 

CHAPTER 1 
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1.1.1  The industrial vision inspection system evolution 

 

Figure 1.1 shows how the evolution occur. Early before 1980’s, the industries 

throughout the world still using human power to do the inspection process in 

factories. Fabel (1997) wrote that, the evolution start in 1980’s ,after the machine 

vision was first marketed as a new, must-see technology  for manufacturing 

automation. Then when robot was introduced in 1960’s, the development of robot 

had also bring a development in machine vision system industry. Nowadays, people 

around the world had widely use the robot-controlled vision inspection system in 

their factory, to get more advantage. Figure 1.2 shows a typical industry vision 

system and Figure 1.3 shows a robot-controlled vision inspection system. 

 

 

     

  

Figure 1.1: The machine vision inspection system evolution 
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Figure 1.2: A typical industrial vision sytem. (Malamas, 2005). 

 

 

 

Figure 1.3: A robot-controlled vision inspection sytem (Cognex Corporation, 2013) 
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1.2 Problem Statement 

A typical industrial vision system is good, but the problem is some of the vision 

machine is not mobile and the capturing width is limited to certain angle. To 

overcome this problem, robot-controlled vision inspection system can be used. The 

idea is to attach the camera on the tip of the robot, so that the robot will move the 

camera and the camera will capture the image of the part. If any defect is detected 

from the image, image processing device will send signal to the output device so that 

the product will be categorized as “Not Good”. This research study is very important 

to make sure that the robot will do the best movement which consist of the 

consideration of its position, velocity and acceleration during the inspection process . 

 

 

1.3 Objective  

 

The objective of this project is to estimate the best configuration workspace for a 

robot - controlled vision inspection system, by considering the position, velocity, 

acceleration, capability to avoid obstacles, and cycle time of the robot. 

 

 

 

 

 

 

 

 

 

 

 




