Miniature MCU- Based Intelligent Floor Polisher

A Research Proposal submitted to the
Faculty of the School of ECE

De La Salle University- Dasmarifias

In partial fulfillment of the Requirements for the Degree of

Bachelor of Science in Electronics and Communications Engineering

by

DE VILLA, Joana Elaine C.
SARNO, Roniemar G.
TAPIA, Joyce Ann M.

February 2008



TABLE OF CONTENTS

CHAPTER 1
THE INTRODUCTION AND THE PROBLEM

Introduction

Background of the Study
Conceptual Framework
Statement of the Problem

Scope and Limitation of the study
Significance of the Study
Definition of Terms

CHAPTER 2
REVIEW OF RELATED LITERATURE AND STUDIES

Conceptual Literature
Related Studies
Synthesis

CHAPTER 3
RESEARCH METHODOLOGY AND PROCEDURE

Research Design

Data Gathering

Conceptual Design of Prototype
Construction Procedure

Actual Design of the Circuit

Materials Specifications and Fabrication
Components Used

Material Costing

NO TG WN -

12
17

18

18
18
20
22
23
26
28
34



CHAPTER 4 37

PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA

Main Controller Unit 37
Port A Setup 38
Port C Setup 40
Port D Setup 44
Program Flowchart 47
Polisher Phases 49
Developed Project 50
Testing and Evaluation 51
CHAPTER 5 54

SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Summary of Findings 54
Conclusions 55
Recommendations 56

References 57



Table 3.1
Table 3.2
Table 3.3
Table 3.4

Table 4.1
Table 4.2

Table 4.3
Table 4.4
Table 4.5
Table 4.6
Table 4.7
Table 4.8

LIST OF TABLES

The Price List for the Stepper Motor Driver
The Price List for the Relay Board
The Price List for the MCU Board
The Price List for Other Materials

The Port A and its Functions

The Port C and its Functions

The Port D and its Functions

Measured Voltage of CD4029 and CD4051
Voltage Rating with Different Boards
Measured Voltages at Stepper Motors
Measured Voltages at Port C (sensor)

Trials (Device Running at 5 Minutes)

34
35
35
36

38
40

43
51
51
52
53
53



Figure 1.1
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure A
Figure B

LIST OF FIGURES

Research Paradigms
The Conceptual Design of the Prototype

The System Operation of the Miniature IFP

Schematic Diagram of Intelligent Floor Polisher

Schematic Diagram of Stepper Motor Driver
The PCB Layout of MCU Board

The DC Motor

The Stepper Motor

The Scrubbing Pad

The Stepper Motor Drivers

The MCU Board

The Relay Module

The Sensor

The Battery

The MCU of Miniature IFP

The Port A Setup

The Program and Flowchart (Port A)
The Port C Setup

The Program and Flowchart (Port C)
The Port D Setup

The Program and Flowchart (Port D)
The Miniature Intelligent Floor Polisher
The Program Flow of Miniature IFP

The Phase Sequence Of the Miniature IFP

03
20
22
23
24
27
28
28
29
29
30
31
31
32
37
38
39
40
41
44
45
50
47
49



LIST OF APPENDICES

Appendix A 59
Layout Design
e Microcontroller 60
e Relay 61
e Stepper Motor Driver 62
Appendix B 63
Source Code Development
e Program of the Project 64
Appendix C 74
Specification Sheets
e (CD4029 75
e (CD4951 83
e L B1847 93
e LM7805 109
e PIC16F877 117
Appendix D 137
Curriculum Vitae
e DE VILLA, Joana Elaine C. 138
e SARNO, Roniemar G. 140
e TAPIA, Joyce Ann M. 142
Appendix E 144

Certification of Editor 145



ABSTRACT

Title: MINIATURE MCU-BASED INTELLIGENT FLOOR POLISHER
Researchers: de Villa, Joana Elaine C.
Sarno, Roniemar G.

Tapia, Joyce Ann M.

Adviser: Mr. Danilo Reyes

School: De La Salle University- Dasmarifias

Pages: 145

Year: 2008

Degree: Bachelor of Science in Electronics and Communications
Engineering

Manually operated floor polisher is a time consuming and labor-intensive
system which result in "scheduled" floor cleanings being skipped for other less
difficult tasks.

Floor polishing is considered by many to be one of the most boring and
tiring routine household tasks. It is also one of the most promising personal robot
applications. Several devices have now been invented and some manufactured
products are available for floor polishing. The purpose of this study is to develop

a miniature MCU-based Intelligent Floor Polisher.

The proposed Intelligent Floor Polisher addresses the aforementioned
needs in the art. The floor polisher is relatively simple in design and construction.
The polisher is very easy to setup and operate at best nominal programming of
the device. The intelligent floor polisher is compact and lightweight compared to
manually operated polisher. The automatic floor cleaner, comprising a timer
electrically disposed between the switch and the electrical source for turning the

switch to an off position after the expiration of a predetermined length of time.





