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ABSTRACT

RUBIO, REX A. and SANTOS, Bryan Owen S. Design and Development of
Optical Fiber Trainer. Undergraduate Design Project. Bachelor of Science in
Electronics and Communications Engineering. Cavite State University, Indang, Cavite.
March 2010. Adviser: Engr. Michael T. Costa.

The Robotic Arm Trainer is an introduction to the study of Robotics. Basic
knowledge in robotics is enough to be able to operate the trainer. It contains all the
components for controlling the robotic arm including the software, circuit module and the
robotic arm itself.

The trainer will demonstrate the basic operation and control of the robotic arm
using the computer. Knowledge about the basics of robotics will be gained through
experiments and operation.

The movements of the robot arm were controlled via parallel port of a computer
using various keys on the keyboard. Five DC geared motors and an electromagnet had
made possible the movements of the parts/joints of the robot arm. Relay board driver was
used to control the switching of both the DC geared motors and the electromagnet and
also to protect the computer from any damage resulting from certain failures of the
hardware and to automate the robot for repetitive tasks. A program was also developed
using Visual Basic version 6 under Windows XP platform to act as an intermediary
between the user and the robot arm.

This is a trainer for EcE students under the subject of robotics. A Laboratory

Manual is included which covers several possible experiments for students to perform.

Vi



TABLE OF CONTENTS

Page
BIOGRAPHICALDATA suuvvsossmns s oo a5 i e iii
ACKNOWLEDGMENT ;.00 s s sy asss s ss s e s e 45 s iv
ABSTRAC ...mrominmmsmnmomnindionilhilh SRR E E AR AR S b rermammn A s s vi
LIST OF FIGURES .. ettt ettt tet et eaeaeaaea s sesnaenenenas ix
LISTOF TABLES ..oninitiieetete ettt et ettt et e e e e e aas X
LIS Or APPENDILE BICHIRES ... conensnnmspampsms s xi
LIST OF APPENDICES. .vsvamsusnsimmonsnssssvmenmss st Shamiat snibihin s Xii
INTRODUCTION ..ueitiiiiitiiiitnee ettt ieieaanaraereenensnsnensesanananns 1
Significance of the study .........ccoeiiiiiiiiiiiiii e 3
Objectives of the Study .....ovvvvviiiiiiiiii e 3
Tinie and place OF the StUAY ..ueseevvsmsvissnumsssmmnnsimesmunsssvsmsmissns 4
Scope and HMItations ......c.eeeeeeueneriniiiieria e eerreeerenenenns 4
Definition Of terms .......ovviiiiii e 5
REVIEW OF RELATED LITERATUBRE sussosimmmnmansmosmsmsesssms 7
MATERIALS AND METHODIS .o sinmanes o 6685550 i 00 snis o 5ai s sssiassnnineg 10
MALETIALS .. ettt e a 10
L 1T T — 10
Design considerations for the Robotic Arm unit .............. ..... 10
Construction of the Robotic Arm Unit ...............ccoovivinnenn.. 11
Software Development ..........cc.ooiviiiiiiiiiiiieeeeenns 11



Comprehensive Manual ..........c.ccoviiiniiiiiiiiiiiiiiiii,

Testing atid EVEHRHON .vomeommmsmommsaes s mog o

RESULTS AND DISCIUSSON . oonnmmmmsnsnunessss i v sapsmr sy ehema s ismsss 5

Presentation and Analysis of the Design

..................................

J200Yo 7018 (oI Vo s B0 ) 11 | AU

CIrclit MOAUIE ...ttt ettt ettt e e e eeesenananeeos

(@517 ) LAY, [ 1o L1 (S

Software Development i uswsmunssmsrsanesonovassagssovmioy s oo sxaane

Weight, Accuracy and Range Analysis ..........cc.coevieniinininnnn.

Results Of Evaluation ....ooeeiieeeieeiettiirieieeeeeeasnnresseesnnneeeennnn

I T T O —

SUMMARY, CONCLUSION, AND RECOMMENDATIONS

...................

-----------------------------------------------------------------------

--------------------------------------------------------------

BIBLIOGRAPELY sosvsuncocanmsumsnnanms soess b s s sanii 0 45,50 6 6 5550 46

APPENDICES

---------------------------------------------------------------------------

viii

11
12
13
13
13
13
14
19
92
26
29
31
31
32
33
34

36



LIST OF FIGURES

Figures

10

11

12

13

Robotic Arm Trainer Block Diagram ............................. ... ..
b0 h 5Tl BT 121 T O ———————————

Frame Design of the Robotic Armunit ......................... ... ... ...

Robotic Arm Unit .............................

Circuit Module ...................... ...

Robotic Arm Trainer System Flow Chart .............................. ...
Robotic Arm Trainer Software .............................................
Robotic Arm Trainer Software (Manual Mode) ...........................
Pick and Place Procedure 1 ................................ .. ... ... ...

Pick and Place Procedure2

Pick and Place Procedure 3 ... .........

Pick and Place Procedure 4 ..................._

Pick and Place Procedure 5 ..................... .. ... .

Page

15
16
17
18
18

20

21
23
23
23
23

20



LIST OF TABLES

Table

1 Robotic Arm unit Frame Configuration .........................oooooooi
2 Weight Analysis ...............oooiiiii i,

3 ACCUTACY 85T ..o oo e e e e e e e

4 Precision test (Gripper as the End Effector) ................................ ...
5 Precision test (Electromagnet as the End Effector) ... ... ..

6 Laboratory manual evaluation ......................cooooo i

7 Robotic Arm Trainer Unit and Software Evaluation ........................ .. .

8 Price of Robotic Arm Trainer ..........cooovevme oo e

Page

17
22
24
24
24
26
27

29



LIST OF APPENDIX FIGURES

Appendix
Figure

10

11

12

13

14

15

16

17

18

5DC Geared MOtOT ... ......oooii i
Electromagnet ...............ooiieiit i

1O LIRTE SWEEHES wuuuw s snsnes coumss w5 5500 5 055 stmmes wrmons s swr
D08 CHBLE 5050w 05550 sinioiss 55,555,650 GRS $55750 anbanen smasmes mesean swE0 s Sries S0
24V Adaptor ... ...

Circuit Breaker ... ... e e e e e

11 Rielay DIIVEr s sisin ssmmse snnsss 5ema8 155 stmnn v

Robotic Arm Unit ... ... o e

Robotic arm unit (back view) .................oo

Robotic arm unit (side view) .................

Circuit module (top view) ...................cooooi ...

Circuit module (front view) ...................

Circuit module (side View) ...

Circuit module (back view) ..................

Robotic arm trainer software ... ................ .. ..

Robotic arm trainer software (manual mode, gripper) ...........

Robotic arm trainer software (manual mode, electromagnet) ............ ..

Xi

Page

37
37

38

39
39
40
40
41
41
42
42
43
43
44
44
45

45



LIST OF APPENDICES

Appendix

FIGUIES ...
Specification Sheet ......................cocooiiiiii

Robotic Arm Trainer Unit Specifications ................................... ...
Robotic Arm Trainer- Laboratory Manual .................................... .. ...
User’'sManual ...

Program List ...... ..o
Evalustion:BI0eE e suovmm 100 155008 5558 S0 Gheiann wmcmn ssnses st Somoss St

o

Xii

Page

36
46
49
53
71
77
115

118



DESIGN AND DEVELOPMENT OF PC CONTROLLED
ROBOTIC ARM TRAINERY

RUBIO, Rex A.
SANTOS, Bryan Owen S.

“An Undergraduate Design Project submitted to the faculty of Department of
Computer and Electronics Engineering, College of Engineering and Information
Technology, Cavite State University, Indang, Cavite in partial fulfillment of the
requirements for graduation with the degree of Bachelor of Science in Electronics and
Communications Engineering with Contribution No. c&t1 2010-ze o14 . Prepared under
the supervision of Engr. Michael Costa.

INTRODUCTION

The word robot is derived from the Czechoslovakian term robota which is
generally translated as 'forced labor." This means that the original conception of a robot,
as far the etymology of the word is concerned, was to be a capable servant. It was first
used in the play by the Czechoslovakian author Karel Capek entitled R.U.R. (Rossum's
Universal Robots, 1921). In the play, robots were portrayed as small, artificial and
anthropomorphic creatures strictly obeying their master's orders. From this humble
conception, many authors began getting inspirations from the concept of a robot. The
most famous of all the authors that wrote about robots is Isaac Asimov. He was the one
who formulated the four laws of robots: (0) a robot may not injure humanity, or through

inaction, allow humanity to come to harm, (1) a robot may not injure or harm a human



