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ABSTRACT

This project explains about designing and developing an automatic pet feeder that comes
with the client/server application. Not like the ordinary pet feeding product in the market
today that requires the user to set the times of feeding, this automatic pet feeder use the
ultrasonic sensor that placed in front of the device to sense the presence of the pet. The
purpose and concept of this project is the same with other device like it, to feed the pet
without the present of the owner. This project was developed using Motorola
MC68HC11A1P microcontroller that play the role as the main controller system. The
microcontroller used in this project is programmed using assembly language. The
microcontroller controls the rotation of the motor and send signal to the server computer
to update the database at the server. The server and client application for this project is
developed using Visual Basic 6.0 software. Finally, this project allows the user to view
the information about the feeding from other computer where internet becomes the

medium of interaction.



ABSTRAK

Projek ini menerangkan tentang langkah mereka dan membangunkan sebuah pemberi
makanan binatang peliharaan automatik yang datang bersama applikasi pelangan/pelayan.
Tidak seperti pemberi makanan binatang peliharaan automatik yang berada di pasaran
hari ini yang memerlukan penguna untuk menetapkan masa pemberian makanan, pemberi
makanan automatik ini menggunakan pengesan ultrasonik di hadapannya untuk mengesan
kehadiran binatang peliharaan. Tujuan dan konsep projek ini adalah sama seperti alat lain
sepertinya iaitu memberi makanan kepada binatang peliharaan tanpa kehadiran pemilik.
Projek ini dibangunkan menggunakan pengawal mikro Motorolla MC68HC11A1P yang
memainkan peranan sebagai pengawal utama keseluruhan system. Pengawal mikro yang
digunakan dalam projek ini diprogram menggunakan bahasa pengaturcara. Pengawal
mikro yang digunakan mengawal pusingan motor dan menghantar isyarat kepada
komputer pelayan untuk mengemaskini data didalamnya. Applikasi pelangan dan pelayan
untuk projek ini dibangunkan menggunakan perisian Visual Basic 6.0. Akhirnya, projek
ini membenarkan pengguna untuk mendapatkan informasi tentang proses pemberian
makanan menggunakan komputer lain dimana internet menjadi medium untuk

berinteraksi.
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CHAPTER 1

INTRODUCTION

1.1 Background

Pet care should be fun, not burdensome and so the goal of this project is to assist
owner with pet care by providing an automatic pet feeder. The purpose of the project
helps the owner of the pet feeding their pet on time even when they are not at home. Other
than that, it also can help the owner know the diet of their pet. Knowing the diet of the pet

is very important for the owner to make sure that the pet is in good health.

This system assist pet owner to feed the pet. The system act in two ways, one is
feeding the pet and sends the feeding information to owner. After it feed the pet, the
system will stop responding for certain time in order to make sure that the pet do not eat

too much.



1.2 Objective of Project

The objectives of this project are:-

i.  To create a device that can automatically feed pets without the present of the
owner by developing a microcontroller based system that response to the
ultrasonic sensor, connected to a PC (server).

ii.  Todevelop a client/server application using Visual Basic.

1.3 Problem Statement

It is common to know that pet care is a burden to the pet owner. Any pet need to
be taken care and the owner need to be there to take care of them. Some pet cannot
control their diet and will eat as long as there’s food for them. Other pet will just eat a

certain type of food. In other word, the owner cannot leave the pet on its own.

The problem occurs when the owner has to leave their pet for certain time and
there’s no one there to watch them. Therefore to solve the problem, system that can
automatically feed the pet without the presence of the owner is needed to make sure that

the pet stay healthy.



1.4 Scope of Project

The system is built using:

i.  MC68HC11A1P microcontroller

ii.  The Permanent Magnet Stepper Motor as the output from the controller.
iii.  Visual Basic 6.0 as the main software development program.
iv.  Ultrasonic sensor as the input of the system.

15 Methodology

Step taken to archive the objectives of this project are:

e Studies on the hardware that needed for this project such as controller, motor,

ultrasonic sensor and others.

e Do studies on the compatible software that available and related to the project in

order to perform certain tasks like developed GUI, used internet services and

others.

e Designing the hardware of the project such as microcontroller circuit and

ultrasonic sensor based on the literature review that has been done.

e Do simulation for the program that will be burn into the microcontroller to make

sure that the program work as wanted.



e Designing the client/server application using the software that has been decided.

e Communication test between the hardware and the software used in this project to

make sure it operates as a system.

¢ Integrate the software and hardware to complete the project.

e Collect result get from the test and simulation that has been done.

e Analysis the data in order to make sure that the system work perfectly.

1.6 Thesis Outline

This thesis contains five chapters. Chapter 1 is about the introduction of the
project which consists of background, problem statement, scopes, methodology,

objectives of the project and also the thesis outline.

Chapter 2 provides a literature review on sending data using client/server
application in general and discusses about controlling motor using microcontroller and
how it can be integrated with the server as the control panel. This chapter is based on the

journal and other reference that has been use to complete this project.

Chapter 3 discusses all about the design system of the project. This chapter

includes step by step explanation on implementing ideas onto the hardware that has been



chosen. Then creating the graphical user interfaces (GUI) for PC server and PC client

until all of the components combined together as one perfect system.

Chapter 4 will be the outcomes or result from the project which consists of figure
of the hardware project, table of simulation result and other related stuff. The discussion

focused on the result is base on the experiment.

Finally, chapter 5 explains the summary of the project where it concludes overall

of the project, obstacle faces and some recommendations for future development.



CHAPTER 2

LITEATURE REVIEW

2.1 Introduction

In completing this project, some literature review has been done on several
resources. The theories and descriptions have been taken as guidance in completing this
project. This chapter will present and give an overview about some application that use
client/server application, the use of ultrasonic motion detector and other related project

that use microcontroller as the main controller.

2.2 Visual Basic

Visual Basic (VB) is the third-generation event-driven programming language and
integrated development environment (IDE) from Microsoft for its COM programming

model. VB is also considered a relatively easy to learn and use programming language,


http://en.wikipedia.org/wiki/Third-generation_programming_language
http://en.wikipedia.org/wiki/Event_driven_programming_language
http://en.wikipedia.org/wiki/Integrated_development_environment
http://en.wikipedia.org/wiki/Microsoft
http://en.wikipedia.org/wiki/Component_Object_Model

because of its graphical development features and BASIC. [Wikipedia, 2008]. It is easier

to do the programming using Visual Basic because it is an Object Oriented Programming.

A specific button can be program using the Visual Basic application. The position
of the buttons and other components can be adjusted without using a coding. Visual Basic
program display a Windows style screen (called a form) with a boxes into which users
type (and edit) information and buttons that they click to initiates action. The buttons and
boxes are referred to as control. Forms and control are called objects.[D.I Schneider,
1999].

2.3  Client/Server Application

A client/server application is a piece of software that runs in client computer
and make request to a remote server. Many such application are written in high level
visual programming language where the user interface, forms and most business logic
reside in the client application. Often the server act as the database and the client is a

program that requesting data or info.

Client/server describes the relationship between two computer programs in
which one program, the client, makes a service request from another program, the
server.[Wikipedia, 2008]. In order to develop this unit, knowledge in some of software

programming such as Visual Basic are required.

Client is a program that initiates request to the remote server. After request is

made, the client will waits for replies from the server. The clients are usually



connected to small number of server at a time and typically interact directly with end
user using Graphical User Interface. Server in other hand is a program that will never
initiates request. It just waits for request and response to request from connected client.

The server can remotely install or uninstall application and transfer data to the client.

=T
=5 S
= | Server PC

\

Internet T

S

| lnternet- | |nter“=‘\_
S 9 9

Client PC Client PC Client PC

Figure 2.1: Overview of client/server application

2.4 Microcontroller

There are many types of microcontroller used in the market as the control unit for
various types of application. The suitable microcontroller is chosen by the industries
based on their need. In this project, the microcontroller acts as the brain of the system
because it controls all the action made by the system. In this project, 6811 microcontroller

is used.



Microcontrollers store their programs and data in memory. Memory is organized
as a contiguous string of addresses, or locations. Each memory location contains eight bits
of data. The entire amount of memory that a processor can access is called its address
space. [Motorola Incorporation, 1996]. The 6811 has an address space of 65,536 memory
locations, corresponding exactly to 16 bits of address information. This mean that a 16-bit
numeral can be used to point at, or address, any of the memory bytes in the address space
of the 6811.

2.5 Introduction to Serial Port

Two standards of interface between PCs and other devices are parallel and serial
port communications. Parallel port communication sends data at the same time while
serial communication port sends data in a serial fashion. Communication between HC11
board and the PC is through serial port for the reason that the HC11 board already has
existing serial communication IC chips. A serial port is a serial communication physical
interface through which information transfers in or out one bit at a time (contrast parallel
port). [Wikipedia, 2008]. Figure 2.2 shows the DB9 pin out connector.

Pin 3
Transmit
Pin 2 Data (TXD)
Receive Data
Pin 1 (RO
Data Carrier
Detect (DCD)
(not used)

Pin 4
Data Terminal
Ready (DTR)
(not used)

Pin &
Data Set
Ready (DSR)

(not used) Pin g

Ringing | ndicatar (R}
Pin 7 (not used)

Request to
Send (RTS)

Fin 8
Clear to Send
CTS)

Figure 2.2: RS232 DB9 pin out.


http://en.wikipedia.org/wiki/Serial_communication
http://en.wikipedia.org/wiki/Bit
http://en.wikipedia.org/wiki/Parallel_port
http://en.wikipedia.org/wiki/Parallel_port
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25.1 Hardware

The RS232 connector was originally developed to use 25 pins. On personal
computers, the smaller DB9 version is more commonly used today.[Lammertbies,
2008]. The most used pin in DB9 is pin2 (RXD), to receive data and pin 3 (TXD), to
transmit data. Usually male DB9 is attached to the PC and female DB9 is attached to the

device.

2.6 Stepper Motor

A stepper motor is an electromagnetic device that converts digital pulses into
mechanical shaft rotation. The shaft or spindler of stepper motor rotates in discrete step
increments when electrical command pulses are applied to it in a proper sequence.
[Solarbotics, 2008]. The sequence of the applied pulses is directly related to the direction
of motor shafts rotation. The speed of the motor shafts rotation is directly related to the
frequency of the input pulses and the length of rotation is directly related to the number of

input pulses applied

A stepper motor can be a good choice whenever controlled movement is required.
They can be used to advantage in applications where you need to control rotation angle,

speed, position and synchronism.

When a phase winding of a stepper motor is energized with current, a magnetic
flux is developed in the stator. The direction of this flux is determined by the “Right Hand
Rule” which states: If the coil is grasped in the right hand with the fingers pointing in the
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direction of the current in the winding (the thumb is extended at a 90° angle to the
fingers), then the thumb will point in the direction of the magnetic field.[Solarbotics,
2008].

2.6.1 Stepper Motor Control Using MC68HC11 Microcontroller

In this project, stepper motor rotation is controlled by the MC68HC11
microcontroller. Therefore the basic knowledge about the stepper motor system is
required in order to implementing it to the system.

For 7.5 degree stepper motor:

e The clockwise movement requires a sequence as follow: $09, $0A, $06, $05

e The counter clockwise movement requires a sequence as follow: $05, $06,
$0A, $09[Embedded Controller Technology, 2007]

Table 2.1: Normal 4-step sequence

Step # T1 T2 T3 T4 Sequence
1 1 0 0 1 $09
2 1 0 1 0 $0A
3 0 1 1 0 $06
4 0 1 0 1 $05
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For 7.5 degree stepper motor, it requires 48 step of sequence. “For each
sequence, a short delay (10ms) is required to allow motor to stable and to produce
certain speed.”[Embedded Controller Technology, 2007]

2.7 Introduction To Ultrasonic

The term "ultrasonic” applied to sound refers to anything above the frequencies
of audible sound, and normally includes anything over 20,000 Hz. Sounds in the range
20-100kHz are commonly used for communication and navigation by bats, dolphins, and
some other species. Much higher frequencies, in the range 1-20 MHz, are used for
medical ultrasound. Such sounds are produced by ultrasonic transducers.[ Hyperphysics,
2008].

Ultrasonic sound can be produced by transducers which operate either by
the piezoelectric effect or the magnetostrictive effect. The magnetostrictive transducers
can be used to produce high intensity ultrasonic sound in the 20-40 kHz range for
ultrasonic cleaning and other mechanical applications.[Hyperphysics, 2008].

2.7.1 Ultrasonic Sensor

Ultrasonic sensor consists of two component, transducer and detector. An
ultrasonic transducer is a device that converts energy into ultrasound, or sound waves
above the normal range of human hearing. Piezoelectric crystals have the property of
changing size when a voltage is applied, thus applying an alternating voltages (AC) across

them causes them to oscillate at very high frequencies, thus producing very high


http://hyperphysics.phy-astr.gsu.edu/Hbase/sound/earsens.html%23c5
http://hyperphysics.phy-astr.gsu.edu/Hbase/sound/usound.html%23c2
http://hyperphysics.phy-astr.gsu.edu/Hbase/sound/usound.html%23c3
http://hyperphysics.phy-astr.gsu.edu/Hbase/sound/usound.html%23c4
http://hyperphysics.phy-astr.gsu.edu/Hbase/solids/piezo.html%23c1
http://hyperphysics.phy-astr.gsu.edu/Hbase/solids/piezo.html%23c3
http://en.wikipedia.org/wiki/Ultrasound
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/AC
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frequency sound waves. Since piezoelectric crystals generate a voltage when force is
applied to them, the same crystal can be used as an ultrasonic detector. Some systems use
separate transmitter and receiver components while others combine both in a single

piezoelectric transceiver. [Wikipedia, 2008].



CHAPTER 3

SYSTEM DESIGN

3.1 Introduction

This chapter elaborates about the project development process. Hardware design
and software development process is explained here. All operations of the component and
method used in the project are also included in this chapter.

The project is divided into two major parts which are integrated appropriately at
the end of the project development process. The hardware controlling module consists
designing the electronic circuit with the microcontroller as the main element that control

the system and the ultrasonic sensor circuit.
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The second part is the software development module where it present the
explanation on creating the PC server and PC client interface, programming development
process using Visual Basic software and the protocol needed in order to meet the internet

services capability. The system for this project is showed in figure 3.1 using a simple

overview diagram representation.

ULTRASONIC SENSOR

(gAL?'ITF?UF'QI') < MC68HC11

SERVER DATABASE SERVER PC TIMER

(OUTPUT)

|

\ Internet

CLIENT PC

Figure 3.1: Overview system diagram
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3.2  Hardware Design Module

From the analysis and the literature review that have been done in the previous
chapter, the process of developing the overall project starts with completing the hardware
module. The hardware module consists of few components and method that need to work
together as a system. All the specification of each electronic component that used in this
project are selected and tested accordingly. The construction of hardware design for this

project is separated into three main parts which are.

e Microcontroller Module
e Motor Module

e Ultrasonic Sensor Module

3.2.1 Microcontroller Module

This project uses a Motorola MC68HC11A1P microcontroller as the main
element. This microcontroller supported four mode of operation that are single chip,
expanded, bootstrap, and special test mode. Figure 3.2 shows the microcontroller unit that
used in this project.

This project only uses one microcontroller to control the whole system. This
microcontroller consists of 256 RAM and one of Motorola high performance 8-bit
microcontroller. Port C will be use to receive the signal from ultrasonic sensor and port A

will be use as the output port to run the motor.
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Figure 3.2: Motorola MC68HC11A1P microcontroller

The single chip, expanded, bootstrap, and special test mode are the basic operation
that support the MCU and of course fit the hardware design that need to be developed.
For this project the bootstrap mode was chosen since there are no requirement for
extra 1/0 ports and additional memory. In addition, this mode requires less additional
components and easy troubleshooting if any obstacle occurred during the construction
work. This mode also consist of combination of a few circuits that supported the operation
of microcontroller which are the power circuit, reset circuit clock circuit and the serial

communication module as shown in the figure 3.3.

POWER RESET
CIRCUIT ' ' CIRCUIT

MICROCONTROLLER

UNIT
SERIAL

CLOCK COMMUNICA-

CIRCUIT | > « TION
MODULE

Figure 3.3: Microcontroller module
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As the procedure, in order to set the microcontroller to operate in bootstrap mode,
both pins MODA and MODB at pin 24 and 25 need to be grounded to get the logic “0”.
Figure 3.4 shows the microcontroller connection to set the microcontroller to operate in

bootstrap mode.

V535

MOoDE
MODA

Figure 3.4: Bootstrap Mode Operation Activation

3.2.1.1 Power Circuit

The power circuit is the elements that supply power to the microcontroller and all
other component used. As a precaution, the power range that supplied to the
microcontroller need to be filtered to make sure that no component used is damaged.
Figure 3.5 (a) and (b) show the power circuit used to provide exactly 5V power to the
microcontroller.

The 7805 voltage regulator is used to ensure that the microcontroller get 5V

constantly at all time. The capacitors are used to filter some of the fluctuation in power
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supply voltage. The power circuit is provided with a LED just to show that the power

circuit is functioning supplying voltage to the microcontroller.

7805
6V I ouT {H>
GHD
TuF — TUF — 10uF — R
N

Figure 3.5(a): Power Circuit

Figure 3.5(b): Power circuit (real component)
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3.2.1.2 Reset Circuit

The reset circuit provides the reset function to the microcontroller. This circuit
will trigger low input to the microcontroller to activate the reset function. The output of
the reset circuit is connected to pin 39 of the microcontroller (reset pin). The reset
function of the microcontroller is active low means that it only functions when pin 39 of

the microcontroller is provided with low input.

Figures 3.6 (a) and (b) shows the operation of this reset circuit which started when
the push button is not pressed, the 10K pull-up resistor keeps the signal high.
Pressing the push button causes the pin to be pulled low, thus forcing a reset. The
capacitor is used to provide clock to the circuit. The value of this entire component must
be chosen properly so that the value must be greater than 6 clock cycles to distinguish
from internal RESET.

10K

4.7 uF

'y

Figure 3.6(a): RESET circuit
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Figure 3.6(b): RESET circuit (real component)

3.2.1.3 Clock Circuit

The Clock circuit that used in this hardware design are consist of a 8MHz crystal,
a 10M resistor and two 22pF capacitors. The circuit configuration is as shown in figure
3.7 (a) and (b). In order to generate clock for the microcontroller, the output of the clock
circuit must be connected to the microcontroller’s XTAL and EXTAL on pin 29 and 30.

Since the internal clock frequency is one-fourth of that supplied to the crystal pins,
the clock speed (frequency) become 2MHz that can be referred as E clock. An
oscilloscope can be used measured the E clock by connecting it on pin 27 of the

microcontroller.
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29
10 3
& Mhz
N
22pF__— —— 22 pF

Figure 3.7(a): Clock circuit

Figure 3.7(b): Clock circuit (real component)

3.2.1.4 Serial Communication Module

The MC68HC11A1P microcontroller are operating only when the EPROM are
ready with the certain programming. To program the microcontroller, a communication

between the microcontroller and computer with software that use to burn the program is
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required. So the serial communication module is needed to complete the task. MAX 233
is used as the interface between the microcontroller and the computer.

As showed in figure 3.8(a) and (b), the pin two, Tin and pin three, Rout of the
MAX233 are connected to the MC68HC11A1P via pin 43 and pin 42 for port TxD and

RxD. The DB9 interface of Tout pin five and Rin pin four will connected to the out in
computer to allow the process happened.

DB®
Interface
i Tout
Tin R < Tx(2)
PDUTAD 43 = MAX233 n o Rx(3)
PDORXD 42 i
_r—o GHD(5)

Figure 3.8(a): Serial communication module

-

Y @ - -

Figure 3.8(b): Serial communication module (real component)
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In order to enable the controlling motion of the project, the specific type of the

motor is needed and the feeder that holds the motor is designed appropriately. Figure 3.9

showed the block diagram of the motor module of this project

POWER

CLOCK

CIRCUIT '

CIRCUIT | -

RESET
CIRCUIT
MICROCONTROLLER
UNIT
SERIAL
COMMUNICA-
TION
MODULE
A
STEPPER
MOTOR

Figure 3.9: Block diagram of motor module



24

3.2.2.1 Stepper Motor

This project uses the PM35L-D48-HPH7 permanent magnet stepper motor as the
motor that control the flow of the food. Stepper motor can be programmed to rotate in
desired angle and easy to control because it moves step by step.

To make the motor shaft turn, first one electromagnet is given power, which
makes the gear's teeth magnetically attracted to the electromagnet's teeth. In that way, the
motor can be turned to a precise angle. For this type of motor, it has 48 steps which mean
each step enable 7.5 degree of rotation. Figure 3.10 shows the stepper motor used in this

project.

Figure 3.10: Stepper Motor



3.2.2.2 Motor Driver

There are many types of drivers available in the market in order to control the
rotation of the stepper motor as well as few features like preventing back emf from driver
circuit and so on. This project used the ULN2003AN stepper motor driver. This driver is a
high-voltage, high-current Darlington drivers comprised of seven NPN Darlington pairs.
This driver suit the requirement of the project because it can produce maximum 500mA
output current (single output) and the most important features that are compulsory to be

have is high sustaining voltage output where can reach 50 volts. Figures 3.11 (a) and (b)

shows the ULN2003AN driver.

IN 1 1 >o-:1s
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v
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g COMMON FREE
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Figure 3.11(a): ULN2003AN Driver
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O SEARAYK

ULNZODSAN

Figure 3.11(b): ULN2003AN Driver (real component)

3.2.3 Ultrasonic Sensor

For this project, the sensor used is an ultrasonic sensor that will trigger a low
output when it detects a movement. The ultrasonic transducer at the sensor will transmit
the ultrasonic wave. Ultrasonic sensors generate high frequency sound waves and
evaluate the echo which is received back by the sensor. The wave that been deflected by
the object in front the sensor will be detected by the ultrasonic detector. This systems use

a transducer which generates 40 kHz sound by turning electrical energy into sound.

The wave is then be analyzed by the detector circuit to determine whether the
object in front is moving or not. If the object is moving, then the sensor will trigger and
give a signal to the microcontroller to run the motor and update the data in the server.
Moving object in front of the sensor will cause the wave deflected to have an extremely
high frequency. The disturbed frequency is the key to the ultrasonic sensor to determine

the presence of the object in front of the sensor.
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3.3  Software Development Module

This project use certain software to burn the program into the microcontroller.
There are also a software used to simulate the program that will be use in the
microcontroller design. To design the graphical user interface (GUI) that support internet
service, another software is used. In overall, there are three different software used in this

project.

3.3.1 WP11 Software

For this project the WP11 software is chose since it the common and simplest
software that can be used. The communication test between the microcontroller and the
computer is needed before initializing the microcontroller. This software enable the user
to initialize, burn a program, and erase the program that been burned in to the
microcontroller. User also can check whether the microcontroller is burned with a

program or not using the “Blank Check” button.

The microcontroller needs to be initialized first before a program can be burned
into it. This step can be done by clicking the “Initialize Device” button. All program in
the microcontroller need to be erased before a new program can be burned. The “Erase
EEPROM and Config Reg” button is responsible to perform this action. After the
microcontroller is erased, a new program can be burned into it by clicking the “Program
EEPROM?” button.



T WP - H= R

File Edit Select Device Communications Options Help

Device = MCGBHC11A1/A8  Use Socket U14/U11 Config Register
Vpp should be Off Current Yalue = SOF

PC Buffer Operations Chip Operations
[",:D Load From File I | Initialize Device l
[ L Load From Chip | l Communications Test ]
[=L. verify Against Chip | [ <. Blank Check ]
08 save | [£.. Erase EEPROM and Config Reg |
0L saveas | [E.. Program EEPROM $B600-SB7FF |
L Clear |
|E Fill |
|

E Edit

Buffer Check Sum = $1FE00

Figure 3.12: WP11 Software

Device = MCGBHC11A1/A8  Use Socket U14fU11 Config Register =
Vpp should be Off Current Yalue = SO0F -l :
PC Buffer Operations Chip Operations

[ Load From Fir L L N |- o -

|
| _ Load From Chi ations Test ‘
l

= = Press Programmer Reset Button then click OK.
| Verify Against

M and Config Reg l
OM $B600-SB7FF |

| th Save
| D% Save As

|
| -’ Clear |
| Fill |
= Edit |

Buffer Check Sum = S1FEDO

Figure 3.13: WP11 Software (initializing the microcontroller)
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3.3.2 THRSImM11 Software

Before a program is burned into the microcontroller, it needs to be tested with a
simulator to ensure it works properly. The simulator can play all part of the components
just like the real components in the hardware design. This is very important because the
outcome from the simulator will show whether the program is successful or not. Figures
3.14 and 3.15 show the THRSIm11 software that acts as the simulator. It is used to make

and test any programs that written in the assembly language.

All the register in the microcontroller such as CPU and /O register can be and
view using this simulator. The THRSim11 software enables the user to connect the

microcontroller with other external components such as LEDs and switches.

e THRSim11 D@

FI|! Edit Search Ulew Target Execute Labd Breakpmnt Connect Wlnduw Help

= pe=] s v eJ = 200

$hdoy
$11fc
$77uF
$00FF

PC $cooe

CC %11010000

Florida State University

- RSIim11

Mnto-nla EBHCI T Simalatne

Figure 3.14: THRSim11 Software
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Figure 3.15: Simulating program in THRSim11 Software

3.3.3 Visual Basic 6.0

The software that develop the system for client and server interfaces are the Visual
Basic, VB 6.0 program. This software has good graphics capabilities and it is easy to
produce pseudo panel meters and many more. Moreover, the software are more practical
because everything that required can be placed onto the form using components rather
than the line of code like C++ programming and so on. In the VB program, there are a
few components that have been used for this project. Since the program is an Object
Oriented Program, OOP the component can be grab easily from the toolbar where it can

easily be find from the program.
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For the client interface, the VB construction is showed in figure 3.16. The GUI

consists of the few VB components like command buttons, text boxes, and the Winsock

control component. This interface will require an IP address of the server interface before

it can be used to connect to the server.

= P desip L]
File Edit Yiew Project Format Debug Run Query Diagram Tools Add-Ins Window Help
|B-a-T @ B@A 5~ )« HEEERAZ 1o
x

M Project] - Form1 (Code)

Commandi | |Click vl

tFr:.vate Sub Commwendl Click() '|Connection| Button
wsock.Close ''Close connection

wsock, JendData "Web site http://www.of lameron.com”
End 3ub

Ay = wzock.Rewotellost = IP 'Get IF address of PC
wsock.RemotePort = Port 'Port number - in Port.Text [(TextBox)
@ = wsock.Connect ' 'Set Connection
End 3ub
(]
@ -~ Private Sub Command2 Click() '|Disconnection| Button
wsock.Cloge ''Close connection
% End Sub
‘m Frivate Sub Command3 _Click()

If wsock.3tate <> sckConnected Then Exit Sub ''Test connecting

Private Sub Command4 Clicki)

wzock. SendData "NOTEPAD"
{13hell ("secup.bat")
End Sub

If wsock.3tate <> sckConnected Then Exit Sub ''Test connecting

Private Sub CommandS Click()

wzsock. JendData "END™

If wsock.3tate <> sckConnected Then Exit Sub ' Test connecting

Y

Figure 3.16: Client GUI on Visual Basic
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Other interface that been developed is the server GUI. This GUI will be place in

the computer that act as the server of the system and also has been attached together with

the hardware design. When the system is operated, the server will waiting for client side
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to be connected. After the connection is possible, the server will allow the client to deliver

the signal, and send act base on the command received. Figure 3.17 showed the

construction of server GUI.

ile Edit Wiew Project Format Debug Run Query Diagram Tools Add-Ins ‘Windaw Help
B-4-9 & # 3 HESETRAEZ ol

FEX =

Form | |Load - = g Project1 {Project1.vbp)
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' Server
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Do
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oflameron.Listen ''Listen port 125
End If
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Dim Data As String 'Varishle Data
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If Data = "END" Then End ''If the text comwand END is received, wou shall finish th
If Data = "NOTEPAD"™ Then Zhell ("notepad.exe™) ''To start up the application Notepa
End Zub

Figure 3.17: Server GUI on Visual Basic



CHAPTER 4

RESULT & ANALYSIS

4.1 Introduction

This chapter discusses all the results obtained from all tests that have been done
accordingly. The discussion will state all the outcomes from each module that have been
already discussed in the previous chapters. This chapter also consists of how each part can
produce such result. Also a few discussion on the assumption that been done in this

project will be explain.

4.2  Hardware Output

The hardware testing is important to ensure that each hardware that used in this
project is working properly. There are four parts of the testing in hardware development

which consist of microcontroller, stepper motor, and ultrasonic sensor test.
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4.2.1 Microcontroller Test

The microcontroller used in this project is tested before it was connected with
other parts like motor and sensor. The microcontroller in this project use 8MHz crystal
that will produce 2MHz of clock signal within the microcontroller. The clock signal can
be determined by connecting pin 27 of the microcontroller with the oscilloscope. A digital
signal with 2MHz frequency is required in order to make sure that the microcontroller that
been use is working.

The oscilloscope actually shows the digital signal with 2MHz frequencies when
pin 27 is connected to the oscilloscope. Figure 4.1 shows the result produce by the
microcontroller clock test. From the result, it can be assumed that there’s nothing wrong
with the microcontroller.

Figure 4.1: Microcontroller clock test
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4.2.2 Stepper Motor Test

Manually, stepper motor in the motor module is controlled using a push button.
The stepper motor that attach to the feeder run perfectly according to the program that
been burned into the EEPROM of the microcontroller.

The stepper motor actually turns for 360 degree when the input is given from the
push button that representing the ultrasonic sensor. The degree of rotation of the motor is
been determined by the number of input sequence given to it. In this project, the stepper
motor used is a 7.5 degree per step stepper motor. Table 4.1 shows the step and input

sequence required to run the stepper motor.

For 7.5 degree stepper motor:

7.5 degree = 1 step

360 degree = % = 48 steps

Table 4.1: Input sequence to run the stepper motor

Step # T1 T2 T3 T4
1 1 1 1 0
2 1 1 0 1
3 1 0 1 1
4 0 1 1 1

This sequence need to be give to the stepper motor for 12 times in order to make

the motor move for 48 steps (360 degree).
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4.2.3 Ultrasonic Sensor

Ultrasonic sensor is used to sense the present of the pet in front of the
device. Ultrasonic transducer will produce an ultrasonic wave and will be receive by the
ultrasonic detector. If the signal is the same, the sensor will not trigger. The sensor will
only trigger when the ultrasonic wave that been receive by the detector is been disturbed

by the motion of the object.

Oscilloscope is connected to the transmitter in order to determine the
waveform that been produced by the transducer. The result is shown in figure 4.2. The
waveform of the ultrasonic signal that entered the detector also been recorded to prove
that the signal disturbance occurred during the movement of an object. Figure 4.3 shows
the signal receive by the detector without movement while figure 4.4 show the signal

receive when there’s a movement in front of the sensor.

Figure 4.2: Ultrasonic waveform at the transducer



Figure 4.3: Waveform at the detector (without movement)

Figure 4.4: Waveform at the detector (with movement)
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Figure 4.5 show the complete hardware design for this project. Ultrasonic sensor
is placed at the left of the figure. In the middle is the microcontroller with the supported
circuit while at the right side is the stepper motor that have been connected to the feeder.

Figure 4.5: Hardware Circuit
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4.3 Result in GUI

The software testing is done to make sure that the internet connection needed for
this project is available and connecting the client and server are possible. Two different
GUIs which are client and server are needed in establish a connection between two
computers. Both of the GUISs is programmed using Visual Basic program. As the result,
these two GUIs are success in making connection with each other using the internet
service as the medium. Figure 4.6 shows the client GUI for this project. The “Connect”
button are use to request a connection with the server. Client is needed to enter the server
IP address in order to connect to a specific server.

[t~ Forml i | 5 S
Time:  12:55:48 AM [ ate 11 O 042008
o 172.25.166.92 ' Eonnect
Fart [125 Dizconneck

1. 12:55:33 AM
2. 12:55:37 AM
3 12:5h:42 AM

| My Petlrfo

Cloze Server

E =it

Figure 4.6: Client GUI
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Figure 4.7 showed the server GUI that located at the server PC where the
hardware is located. The GUI is currently showed how many times the feeding process
was done and the time when each of the process executes. The information only will
appear when the microcontroller at the feeder send a signal using serial interface telling

the server that the process is done.

l==2] = )

125548 Abkd
Cormmarnd

pet E it |

Figure 4.7: Server GUI

4.4  The Complete System

The hardware and software that have been tested finally been connected with each
other as a complete system. The complete system that has been developed is showed in
figure 4.8. These two computers are actually connected with each other, means that the
information at the server can be view by the client. Communications between these two
computers are based on internet service. The server is equipped with the hardware circuit

and the server GUI on the computer.



Figure 4.8: The complete system
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CHAPTER 5

CONCLUSION & RECOMMENDATION

5.1 Conclusion

Overall, this project is successfully developed by the time it needs to be submitted.
Internet as the most powerful source of information and knowledge that been use was
very useful during the time this project is in process. Plus, the integration of the
electronics circuit with the well-established software programming like Visual Basic 6.0
that used in this project become the key of success as long as it well feed with equivalent

efforts and hard works.

By using this automatic pet feeder, the user can feed their pet even if there are not
at home. The owner also can know how many times the pet is feed and the exact time of
the feeding process takes place by using the client/server application. This automatic pet

feeder will make sure that the pet stay healthy and pet care will be more fun.
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Furthermore, the GUI in client/server application seems very useful to the project
because it make the project become user friendly. The connection between the client and
server is successfully established.

5.2 Discussion

From the research and the result that have been done, a few discussion about the

project is been made.

i. The MC68HC11AL1P that been use is capable to control the rotation speed and
angle of the stepper motor base on the software programming that burned into the
chip. The timer that needed for this project is also can be done by the

microcontroller using the loop command.

ii.  The permanent magnet stepper motor used in this project is very suitable and fit
the requirement of the hardware circuit. The motor is successfully running in 360
degree rotation and it response perfectly to the input sequence that been provided
by the microcontroller.

iii.  The sensor used in this project is capable in detecting a movement in front of the
device. The requirement for the sensor is also fit with the other component used in

the hardware circuit like the microcontroller and the stepper motor.
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Visual Basic 6.0 that been used in this is very suitable in developing the GUI for
the project. The program is equipped with many useful features especially the
features that enable the connectivity using internet and reading the data receive at
the serial port. Moreover, the software is Object Oriented Programming (OOP)

which is easy to handle and faster to get familiar into it.

Future Recommendation

For the future research, there are several recommendations to upgrade the project

such as:

Using web server instead of client/server application.

Since this project used internet as the medium in connection between the client
and server, the project can be improve by using web server in transmitting
information. Web server is more practical because it allow more clients to access
the information in the server. The privacy of the information can be done by
putting the login user interface before the info can be access.

Upgrade the sensor

In this project, the sensor used is an ultrasonic sensor that will detect any motion
in front of the feeder. This sensor is not very practical in sensing the presence of
the pet because it will react to all objects passing by don’t care whether it a living
thing or not. For replacement, Passive Infrared sensor that only detect living thing
can be use. It will be better if the sensor have the ability to detect the size of the

object in order to determine whether the object is the pet or just a disturbance.



45

iii.  Determine the weight of the food delivered to the bowl.

This is useful in avoiding the food delivered to the bowl from split out. The weight
of the food delivered also can be use in determining the amount of the food eaten

by the pet in previous feeding process.

54 Costing and Commercialization

This project is developed involving the cost about RM200.00. This total cost is
including the cost of hardware components such as purchasing the ultrasonic sensor,

stepper motor and others. Therefore, this project is considered affordable to most people.

Furthermore, this project have the value of commercialization because it use a few
interesting elements like microcontroller and the internet services. With some

modification, this project can become a valuable product in the market.
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Tabke 3 MCSEHC 1148 Register and Contral Bit Assignments [Sheet 2 of 2)
(The mgsler block can be remappead o any 4K boundary. )
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MAXIN

+5V-Powered, Multichannel RS5-232

General Description

The MA X2 =iAx 249 family of Ine diversfheosvers &
irfended for all BATL-232E and V283V 24 communica-
tiores interf aoes, partiodorly applications where +13500 B
rat ool e,

These parts ae espedally useid in baerypovened sys-
lems, sinoe |:|'I!=E:|'|'|I-F||:I'|'|Er shutdown made reduces
pawer dissipation to less than SpWh. The MAX225,
BAXZEE, MAX2ZEG, and RO A MERANZ AT uee
ro exterrial companents and ae recommended for appli-
cafions where pinte d aroul board space is aiical

Applications
Fofablk Cormputers
Lews-Foyesr Modems
IMt=racs Trarskdion
Boalery-Powerad FE-2 12 Syclems

Mulicdrp FE-202 Mefwarks

AuaShutgaen and ICSF am igaamarks al Mawn bniggaie
Fraguety, Ino.

Drivers/Receivers

Next-Generation
Device Fealires

# For Low-olta ge, Integrated ESD Apglications
BL D03 o IR A3 e AN A0 23 TE A A Y
MAXI245E: #3.0V 1o « 55V, Low-Power, Up io
1Mbps, True AS-Z32 Transcebvers Using Four
Q1 pF Extemal Capaciions (MAN 32468 Avallable
in a UCSP™ Padkage|

# For Low-Cost AppBcations
MANZZIE : 218V ESD-Protected, 5V, Tpi,
Single RS5-232 Transoedver with AutoShuidown™

Orderng Information

PAAT TEMP RANGE _ PIN-PACKAGE

MAXI0CPE OFCHo+T0FC__ 1E Plasic OF
MR NZIICEE DPCho+T0FC 16 Narow 50
MANEIIDWNE DPC o+ TG 16 \Wide 50
A MEZICHD) DT o+ TG Dhcw”
M NEAE PE SDFCIOSEFT 16 Phasic OF
MANZAESE SOFCIOSEFC 16 Marmow 50
MANZSEWE  SADFCIOSESC 1 Wade 5O
MR NEEE SDCI4EFC 16 CEFDIP

| TRNEEDMJE | EEC o+ IZC 16 CEFDIP

Oradering Lnfasmarian Santing & &0 end of S8 shieel
‘Tanial Bolry o dloe goacflmtiong

Selection Table

Poamr Mo of Mominal  SHOM Px

Pork Supply MS-E2 Mool Cop. Wolus & Three- Acivain Dot Paie

Furmbar (i) DOrivamifz Exk 5 kol 5 HOM Fasburas
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RAEEY L (MAAIR Y] =S a 2 g [ —_ e 1] o ord = 5=1 2 or ballary sy g
=150 =142 sewrm N B e om RAAICED

AR (ALY =5 a2 4 WG Mo - WA B Indedrysbinea

RAAIEEIA. =5 % 4 I Mo —_ an Highwr of v o, el og=

FAETA (AR 5 i} —_ Fin —_ e 1] Ho mdanal s

[EER kT =5 F. ] i} — i —_ am Mo e nal s high e e

RS BT | S £ T 8 | T ] = . i FTEETTRE

MRS (MARIE] 5 E ] i} — Yo —_ e 1] Ho mdanal s

RAECTIH (PG =5 1 4 WLy Ve - .1} S v oy, D il

[Eth ol 0r =5 4 i} iy - .1} Crarpbrrsmin | BMPG il
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For pricing, delvery, and ordering informalion, please contact WaximDalas Direct! al
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+5V-Powered, Multichannel RS-232
Drivers/Receivers
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Lys.

ULN2001A-ULN2002A
ULN2003A-ULN2004A

SEVEN DARLUINGTON ARRAYS

o SEVEN DARLINGTONE PER PACKAGE

« OUTPUT SURREWT 500m# PER DRIVER
{B0m A PEAK])

w DUTPUT VOLTAGE S0

« INTEGRATED SUPPRESZION DODES FOR
IHDUSTIVE Lo

w QUTPUTE AN BE PARALLELED FOR
HISHER CURRENT

o TTLACKMOEPMOE DTL COMPATIBLE IMPUTE

w INPUTE FINHED OPPCEITE OUTPUTE TO
EIPLIFY LAYOUT

DESCRIFTION

The ULM20014, ULR20024, ULM20TY  and
UL REA00 4 re Migh woltage:, high cument dardington
armays cach containing seven open collector dars
linghon pairs with common emiters. Eadh channe|
rated af S00md and can withetand peak currents: of
X mé. Suppre ssion dicdes are included forinduc-
tivwe lod driving and the inputs ane pinned opp osite
the outpuis bo simplify o nd laout.
I'!'hchl.r'n'u-i:rﬂ- interizce toall commeon logic tami-
[

UM A Cariral Purpaese, TTL, TTL, PMCE,

[ [

LM 20005 14-29 PO
LI k] B\ TTL CMOE

LI LB 00e =N OMOE, PMOE

Theseversatle devices ane usetul for diving & wide
range of loads including solenoids, rlays DS mo-
bors, LED -:i_!-plll.n- flamert lamps, thermal prings
s amd Fegn poveer

The UILRE00 1 AP000200) 20038, and 20045 are supe
plied in 116 pin plestic DIF packages with a copper
lemdrame bo reduce thermal resetance. They ans
araibble alwo insmall cutine package (S0-16] as
UL RE00 1 D00 2002 OO0 20080

[P bar y 2000

CiF 14
ORDE RIM G MU M BIE RS = UL M 2007 T30 M

=10 L
O CE RN e U BIE RS UL 200r 10 20 304D

B COMMECTION




ULN20018% - LILN20028 - UILN20038 - ILILN 200458
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Pin Name Direction Description

1 CD Input Carrier Detect

2 RXD Input Receive Data

3 TXD Output Transmit Data

4 DTR Output Data Terminal Ready
5 GND - System Ground

6 DSR Input Data Set Ready

7 RTS Output Request to Send

8 CTS Input Clear to Send

9 RI Input Ring Indicator
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