


ROBOT CONTROL 

by 

Pavlos Christofi 

Project Report 

Submitted to 

the Department of Mechanical Engineering 

of the Higher Technical Institute 

, 

Nicosia Cyprus 

in partial fulfilment of the requirements 

for the diploma of 

TECNICIAN ENGINEER 

ill 

MECHANICAL ENGINEERING 

June 2003 



List of contents 

Part I: Latest development on robotic systems 

Introduction 

Chapter 1 

Chapter 2 

Chapter 3 

Chapter 4 

IN THE INDUSTRY 

1.1 Fixed sequence robots 2 
1.2 Variable sequence robots 3 
1.3 Numerical control robots 3 
1 .4 Playback robots 3 
1.5 Laws of robots 3 
1.6 Advantages of industrial robots 4 
1.7 Disadvantages of industrial robots 4 
1 .8 Benefits robotic palletising and storage system 8 

IN MEDICAL 

IN MILITARY 

AEROSPACE 

Part 11: Robot controls 

Introduction 

Chapter 5 

Chapter 6 

Chapter 7 

5.1 Pneumatic Power 16 
5.2 Hydraulic Power 17 
5.3 Electric Power 18 

TYPES OF JOINTS 

6.1 Open loop systems 23 
6.2 Closed loop systems 23 

THE ROLE OF SENSORS 

7.1 Classes of sensors 24 
7.2 Internal sensors 24 
7.3 External sensors 26 
7.4 Sensors areas for robots 27 

7.4.1 Vision 27 
7.4.2 Range and proximity detectors 28 

1 

1 

2 

9 

., 11 

13 

15 

15 

16 

20 

24 



7.4.3 Navigation 28 
7.4.4 Speech output 28 
7.4.5 Speech input 29 
7.4.6 Smell 29 

7.5 Other detectors used by robotics 29 

PART Ill: Mobile robot programming and construction. 30 

Chapter 8 CONSTRUCTION AND PROGRAMING OF ROBOT 30 

References 32 



Figures 

1 .1 Corrosion protection 

1.2 Body transporting 

1.3 Installation of windows 

1.4 Spot welding 

1.5 arc welding robots 

1.6 Arc welding robots 

1.7 Long arm robot for assembly 

1.8 Palletise robots 

2.1 Assisted surgery robot 

2.2 Assistance robot for disability people 

2.3 Laparoscopy using a Robot Camera Assistant 

3.1 Robots for Reconnaissance 

3.2 Gripper 

3.3 Miniature aircraft 

4.1 navigation autonomous vehicle 

4.2 Small robotic vehicles 

4.3 Tracking robot 

4.4 Robot sends different information 

6.1 Five types of joints 

6.2 Polar configuration 

6.3 Cylindrical body and arm assembly 

6.4 Cartesian coordinate body and arm assembly 

6.5 Joint arm body and arm assembly 

Pages 

5 

5 

6 

6 

7 

7 

7 

8 

9 

10 

10 

11 

12 

12 

13 

14 

14 

14 

21 

21 

22 

22 

22 



6.6 Scara body and arm assembly 

8.1 The lego robot. 

8.2 The robot in the maze 

8.3 The robot in the maze 

23 

30 

31 

31 



Part I 
Latest development on robotic systems 

Introduction 

In 1801 Joseph Jacquard invents a textile machine which is operated by punch 

cards. The machine is called a programmable loom and goes into mass 

production that led researches for the development of industrial robots. 

The idea of a robot is not new. For thousands of years man has been imagining 

intelligent mechanized devices that perform human-like tasks. He has built 

automatic toys and mechanisms and imagined robots in drawings, books, plays 

and science fiction movies. 

The need, to produce a job at a consistent quality at a steady rate, to work on a 

24 hour basis all week (without demanding wage increase, benefits, holidays , 
and sick pay), for better material utilisation, faster throughput times in 

hazardous areas (unsafe to humans), able to lift heavier weights and handle 

large forces with caution, accuracy and flexibility led man to research and to 

discover robots. 

What is the definition of a 'robot'? 

"A reprogrammable, multifunctional manipulator designed to move material, 

parts, tools, or specialised devices through various programmed motions for the 

performance of a variety of tasks" 

THE USE OF'ROBOTS 

Today, we find most robots working for people in factories, warehouses, 

laboratories, hospitals, the military, aerospace and entertainment. 
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