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Abstract

This project is about design a personal computer (pc) controlled car
based on software programming. The applications of this project are describes
a software environment for simulating and visualizing for car system. The
software that proposed firstly is Visual Basic 6. By the way, C language is
replaced it caused of difficulty occurs. The software and personal computer
can be directly control to the car compare to exist condition by remote control.
So that, the system is able to control the car by using computer as well as
remotely. Remote-controlled (RC) car in this project is a digital controller

which is has a limited switches which is forward, backward, left and right.
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Abstrak

Projek ini adalah berkenaan rekacipta sistem kawalan kereta kawalan
menerusi komputer peribadi menerusi perisian program komputer. Pemakaian
projek ini adalah menggambarkan satu persekitaran perisian suatu sistem
kereta kawalan jauh. Perisian yang dicadangkan adalah Visual Basic 6.
Sungguhpun begitu, bahasa C telah digantikan sebab banyak kesusahan yg
terjadi. Perisian komputer dapat memberi arahan terus kepada kereta
berbanding alat kawalan jauh. Oleh itu, keupayaan untuk mengawal kereta
menggunakan komputer adalah cara yang baik dan terpantas berbanding
keadaan asal oleh alat kawalan jauh. Masukan dari penghantar dihantar
kepada penerima pada kereta. Alat kawalan dalam projek ini adalah jenis
kawalan jenis digital yang mana terhad kepada suis hadapan, belakang, kiri

dan kanan.
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CHAPTER 1

INTRODUCTION

A radio-controlled car (R/C car) is a power model car driven from a distance by a radio
control system. It happens when inputs from a joystick on a transmitter are sent to the car’s
onboard receiver. The receiver interprets the radio signals and send electrical pulses to the
servo and electronic speed controller to make it the model turn its wheels and run the motor.
Radio-controlled function in range from simple action ‘stop and go’ toys to competitive racing

models, which feature all the complexity and adjustability of their full-size counterparts.

Radio-controlled cars use a common set of component for their control and operation.
All cars require a transmitter, which has the joystick for control, a trigger for throttle and a
wheel for turning, and also have a receiver which is inside the car. The receiver changes the
radio signal broadcast from the transmitter into suitable electrical control signals for the other

components of the control system.

The aims of this project is to develop the controller for RC car under computer control.
Therefore, a new solution comes up to enhance car’s.controller by developing pc-based
controller using software and hardware. In the world of Radio controlled vehicles, RC stands
for radio controlled but can also mean remote controlled. RC vehicles are scales model cars,
helicopters and other vehicles that are controlled by a hand-held/remote controller that sends

radio signals to the vehicle. The other purpose of this project is to save cost. It proved when
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the RC car have short a run times before new batteries are required. So, do no need to use the

battery for the remote.

1.1 Problem statement

The existing radio-controlled cars in the market nowadays, present a few of
disadvantages controller to control a car manually. The problem is a car operates in online
condition only. The RC car only operates when a remote control is pushed which is called in
online condition. While the remote control do not pushed or in offline condition, a car cannot
operate. Through this project, the RC car is modified to be controlled by personal computer
(pc), it can be used whenever online or offline. The system that control by pc are efficiently
control compare to the remote control and easy to maintenance. It provides a solution to the

problems inherent in previous remote-controlled vehicles driving.
1.2 Objective of the project
In determining the purpose and the direction of this project, there are several objectives
that need to be accomplished in developing the pc based control car. This project aims to
achieve the following objectives.
a) To build the radio-controlled cars system by integrates software and hardware.
b) To upgrade radio control systems are available that use a personal computer by using
C (programming language)

1.3 Scope of the project

The type of remote-controlled that used in this project is a digital controller which is

has a limited switches which is forward, backward, left and right. The speed and direction is
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fixed state and not potentiometer. This RC car is not high-end cars which use analogue signals
to give precise speed and direction control. It project is develop a graphical user
interface(GUI) by using C programming language. The range of frequency of model is

frequency ranges of 27 MHz.

1.4  Project overview

The project has been divided into three parts: remote control (transmitter), parallel
port, car’s onboard model(receiver) and software (C programming language). The personal
computer (pc) is interfaced to a transmitter on the remote control by a parallel connection.
This car is consisting of 2-channel transmitter such as left and right, forward and reverse. This
action can be control by use C programming language on pc to the car compare to remote

control. The computer is able to control the car as well as remote control to the system.

1.5 Thesis structure

Layout of thesis will tell the flow of the whole thesis and its contents. This could be the
referring section for this project.

Chapter 1 shows the introduction of the project. Then it also contains a brief
introduction that gives the idea of the whole project. Problems that bring the idea to implement
this project also stated in this chapter. This chapter also includes the main objectives of the
project and the scope of whole project.

Chapter 2 contains the theory of the whole project. It comprises the radio control car,
parallel port, voltage regulator, and ic ULN 2803 that used in this project.

Chapter 3 indicates the methodology to complete and success the project. Project
methodology is about defining fundamental principles, rules and manners to complete the
project. It is a way to use all available techniques, tools and approaches used to achieve
predetermined objectives. It shows the flow of the project from the beginning and illustrates

with the flow chart that review the important methods that should be considered by developers
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before a project is carried out. It is important for a developer to demonstrate an awareness of
methodological tools available and the understanding that is suitable for the project.
Chapter 4 and 5 likewise point out the analysis, result and discussion of the project.
Chapter 6 shows the final conclusions and recommendation for future work for this
project. The recommendation includes the idea how to make this simulation package more

reliable and efficient in the future.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

As for this section, this is mainly to explain about the methods and also the
applications that are going to be used for this project. Also it is about learning on the theory
and background knowledge on the methods which are important in order to understand
completely before making decision in designing this project. This chapter will discuss about
source and a part that related to the project. Many researches got from a lot of sources to get a

details and knowledge about this project.

2.2 RC car

RC car is a obtained for radio-controlled and can also mean remote controlled car
which are controlled by a hand-held/remote controller that sends radio signals to the car.
Therefore, it is use of radio signals to remotely control a device. The term is used frequently to
refer to the control of model vehicles use of radio-controlled vehicles as well. Remote control
vehicles are usually of one of two types which is control of a vehicle by radio transmission or

by a wire connecting between the transmitter and car.
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Remote controlled is a toy vehicle that has a line between the controller and vehicle
and it also used to mean a radio controlled RC. RC vehicles communicate through radio
signals. The personal computer (pc) is interfaced to a transmitter on the remote control by a

parallel connection

Figure 2.1: Remote Control Car

2.3  Joystick

A Joystick was a type of remote control that allowed people to interact further with car.
The Joystick is a remote control device that sends radio signals to the radio receiver in the RC
car to decorate a sequence of actions. The controller is also called a transmitter because it

transmits signals that control the movement and direction.

Figure 2.2: Joystick
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2.4  Parallel port

Parallel port is a very commonly known port, widely used to connect the printer to the
PC. Parallel ports are mainly meant for connecting the printer to the PC. If can see backside of
a computer, there will be a port having 25 pins. That port is known as LPT port or printer port.
This port can be programmable for device control and data transfer. PC parallel port can be
very useful Input or Output (I/O) channel for connecting circuits to PC. The parallel port can
be used to perform some very amusing hardware interfacing experiments. The parallel port is
as a real world interface. It enables PC to both monitor & control external events and devices.
PC can monitor physical variables such as movement then use the result to control physical
devices. This is a very compact module that allows virtually any PC to be used for quick and

easy data acquisition and control.

Parallel ports are easy to program and faster compared to the serial ports. But main
disadvantage is it needs more number of transmission lines. Because of this reason parallel
ports are not used in long distance communications. Let us know the basic difference between
working of parallel port and serial port. In serial ports, there will be two data lines: One
transmission and one receive line. To send a data in serial port, it has to be sent one bit after
another with some extra bits like start bit, stop bit and parity bit to detect errors. But in parallel
port, all the 8 bits of a byte will be sent to the port at a time and a indication will be sent in

another line.

This project used the parallel port caused it can be connect directly to the hardware
without complicated modify compare to a series port. It can be done by connected to the PC
by a DB-25-M connector straight through cable. It connects to any standard parallel printer
port, and despite its tiny size provides eight analog inputs at pin 2 to 9, four digital inputs and

four digital outputs. All controlled from the PC using the C programming language.
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Figure 2.3 : modified parallel port

PC parallel port is 25-pin D-shaped female connector in the back of the computer. It is
normally used for connecting computer to printer, but many other types of hardware for that
port is available. Not all 25 are needed always. Usually it can easily do with only 8 output pins
(data lines) and signal ground. Those output pins are adequate for many purposes. All pin 18
to 25 is connection to Ground. It must be careful with grounding. Parallel ports will break by
connecting devices to them when PC is powered on. It is not a good idea to short the pins to
ground or +5V, which can damage the port. It might be a good thing to use a parallel port not
integrated on the motherboard for things like this. The D-Type 25 pin connector is the most
common connector found on the Parallel Port of the computer, while the Centronics Connector

is commonly found on printers.

Data Register

% 55] 4 IQS 14

(CD C1/C2(C3|C4|C5 CS‘ CT]

Cantrol Register

Figure 2.4: The pin outs of DB25 connector
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As the name refers , data is transferred over data lines , Control lines are used to control
the peripheral and of course , the peripheral returns status signals back computer through
Status lines. These lines are connected to Data, Control And Status registers internally . The

details of parallel port signal lines are given below:

Table 2.1: Function of each connection DB25 connector

Pin Function
1 Strobe
2 Data bit 0
3 Data bit 1
4 Data bit 2
5 Data bit 3
6 Data bit 4
7 Data bit 5
8 Data bit 6
9 Data bit 7
10 Acknowledge
11 Busy
12 Paper out
13 Select
14 Auto feed
15 Error
16 Reset
17 Select
18-25 Signal ground
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Figure 2.5: The parallel port connection
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