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Abstract

The project will be interested in redesigning a car (toy car) that will be controlled by a
specia remote control rather than the original one. The car is going to be controlled by a
remote which will give the order for the car to move forward and backward in a straight line
and to stop at any time. The car will be driven by a dc motor and we will design the motor
circuit using digital IC’s plus there will be a camera on the car designed specialy to send he
picture for places under areal car or any other transport ways such as(buses, trucks,...... Jtoa
screen wireless to help the workers on the checkpoints to check whether there might be
something hidden under the cars also it may help the workers to check the kind of a car before
fixing it and that’s the main purpose of my project.
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1.10verview

Aswe arein the 21% century, we see that the technology is being developed very fast
and we see aso that our life is connected to the computer and the digital life so we want every
task to be done by the robots.

My project is an outlook to the future and we hope it will be asimple participation in
the field of Industrial Automation.

Using the remote control in our lifeis very smple and very used; people are counting
very much on that so that’s why | am using my own remote control to move my project (toy
car) to do its function.



1.2General Idea

The design of my project begins by building adc motor circuit which

will be controlled by aremote control which will give the order to the remote receiver to
move the car forward and backward in a straight line so it can get under areal car and takes

pictures from the wireless camera posed on (the toy car) and sends it to a screen as will be
shown in the next chapters.

S0, here | must mention that beside building the circuits my main purposeisthe
shooting mode which will be anew way for checking under cars rather than the origina
methods as will be described in the next few pages.



1.3Project Objectives

My project accomplishes the following tasks:

o Build asystem that controls the movement of a car by awireless remote control as input
o Designing adc motor & LDR circuit using several IC’s
0 Designing a555 circuit using the 555 IC

o Connecting the circuits and redesign the toy car with the motor with adding the remote
receiver and the remote control plus the camera

o Themain object isto let the toy car be controlled by aremote and to go under places the
human being can’t reach which is under the big transportation ways such as cars or
trucks and to take pictures and sends it to a screen



1.4 Literature Review

Actually I made a lot of reviews on the internet and | haven’t found such a
device or an idea like this before so that’s why | am going to continue working on it and
we hope it isgoing to anew ideafor afuture use.



1.5 Team Work

The supervisor of my project is Doctor Nizar Amr. The team consists of me aone
Raed Abukhalil.

1.6 Time Planning

In this section the time schedule must be determined in specific way and includes the
related tasks of study and system analysis.

The time planning consists of two time estimation schedules; the first one
demonstrates what is done in the first semester and the second one demonstrates the expected
scheduling time of the second semester.
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1.6.1 Thetimetablefor the next few monthswill be as bellow:

Semmeste

r

*Spending time discussing the project problem with the advisor
* Making some review on the internet for project problem
e Start preparing for the project proposal

¢ Preparing for the book by getting it's details
* Preparing for the power point slides
WWEEESEEH « Making reviews to get informations for both the slides and the book

v

¢ Continue to finish the power point presentation
¢ Continue working on the book chapters

Weeks 9-
Visiting the advisor from time to time to check for any mistakes

*Work will be stoped because of the final exams

Semmeste

r

o Start collecting some materials for the project
o Start testing the IC's and the motor before starting the work
¢ Also a little work at the book and the presentation

¢ Designing the printed circuit boards
e working at the book and the presentation too

v

¢ puting all the printed circuit boards together and make a test

WEEESRIES o Fixing the remote receivor and the camera for a final test
14

*The project will be finished and the book and the presentation too and the work will be stopped for the final exams

>

Table 1.1: The time table for the two semesters



1.7Project Schedule

The project was divided into the following stages:

Research the motor technologies and circuits.

Acquire parts needed to build the circuits.

Acquire parts needed to build the 555 circuit

Getting some information for the camera and the screen

Getting some information for the toy car

Testing each circuit alonein labs

Test the fina product



1.8Estimated Development Cost

The following table shows the main components that are needed for my project and
the price of each onein NIS.

ltem Cost Price(of the project) | Notes
Remote receiver 200 NIS

IC’s 300 NIS

Camera& screen 2000 NIS

Vehicle 600 NIS

Table 300 NIS

Printing 400 NIS

Total 3800 NIS 4800 NIS

Table 1.2 Estimated Devel opment Cost



1.9Project Benefits

My project has several benefits some of it:

The project will be used at the check point rather than the old ways
The project will introduce a kind of remote controls and receivers plus the camera and
screen and how to use a camerain new and specia way

1.10 Project Risk Management

1.10.1 General Risk

Actually the main worry was the wireless camera and the way it’s going to be placed on
the project. The size also the cost of it isvery high.

10



1.10.2 Team Risk

Therisk was that | am working alone so working without any help from others would mean
that you need to work very hard.

1.10.3 Requirement Risks

Several requirement may be replaced by others due to high cost

1.10.4 Project Risk

Some requirements need changes may arise lately.
The budget may not be sufficient.

Schedule may not be accurate.

11



1.11Technology and Brief Description

The technology that | am planning to do isthat | am going to buy avehicle (atoy car)
and | am going to take its circuit and put my printed circuit boards on the car plus the camera
also and the remote receiver and everything else related to it. So, my project consists of a
vehicle controlled by aremote control that gives the order to move the car forward and
backward and to stop at anytime. The remote is capable of control the car at arange of 30
meters, so thisvehicle is capable of getting under acar or any big transportation way such as
trucks, buses ....and sends the picture to a screen through the camera which is posed on the
vehicle. So, first the vehicle moves forward and the person is capable of getting it stop and
moves forward again then after, it gets backward. The wireless camera has arange of 35
meter so it is suitable for the case here too.

12
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2.1 Introduction

This chapter discusses the main theoretical subjects which are needed to explain the
main ideas of this system. And will illustrate the hardware related to the project components.
And will argue the project integrity and demonstrate the theoretical background of the project
components.

2.2 Theoretical Background of the Project

There are some theories and truths that the project depends on while performing it,
some of them are:

Theremote Control

A remote control isacomponent of an electronics device, most commonly atelevision set,
used for operating the television device wirelessly from a short line-of-sight distance. The
remote control isusually contracted to remote. These devices are usually small wireless
handheld objects with an array of buttons for adjusting various settings such as television
channel, track number, and volume.

16



Dc motor

A DC motor is an electric motor that runs on direct current (DC) electricity. DC motors
were used to run machinery, often eliminating the need for alocal steam engine or internal
combustion engine. DC motors can operate directly from rechargeabl e batteries, providing the
motive power for the first electric vehicles. Today DC motors are still found in applications as
small astoys and disk drives, or in large sizes to operate steel rolling mills and paper
machines. Modern DC motors are nearly always operated in conjunction with power
electronic devices.

5551C

In astable mode, the 555 timer puts out a continuous stream of rectangular pulses having a
specified frequency. Resistor R; is connected between V ¢ and the discharge pin (pin 7) and
another resistor (Ry) is connected between the discharge pin (pin 7), and the trigger (pin 2)
and threshold (pin 6) pinsthat share a common node. Hence the capacitor is charged through
R: and Ry, and discharged only through R», since pin 7 has low impedance to ground during
output low intervals of the cycle, therefore discharging the capacitor.

17



2.3 Project Integrity

My project actually can be useful in many sides, for instance, it can help the security
check on the borders to check whether there might be anything hidden under the cars or any
other transportation way by getting the project under the trucks and take picures and sends it
to a screen.

My project may help the mechanics to see the kind of the car before fixing it to check
whether they are able to fix it or not.

18



2.4 Project Components

2.4.1 Remote control& Receiver

So, the remote in the figure below is the remote that | wanted to use actualy for
several reasons, first | wanted a small remote and aremoteis easy to use. So asit isshown in
the figure 2.1 the remote has two buttons each one activates the receiver as will be described
later at the receiver circuit. So, here | must mention that the bigger button is responsible for
moving the car forward and to stop any time as will be described later and the smaller one
whichisat theright is responsible for makes it move backward.

Figure 2.4.1 the remote control

19



Figure 2.4.2 Remote Receiver

So, here by focusing at figure 2.4.2 we can see that the receiver herewhichis
related to the remote has two relays like it is shown at the eight numbers we can see the
(N.O.,COM,N.C.) for the two relays. We must mention that the receiver needs 12 volt to work
and finally as it is obvious that the remote buttons activate the two relays from the two buttons
the left one activates the second relay and the right one activates the first relay . So here while
testing the receiver we noticed that relay #2 latches at the first time we press the button that
means the normally close moves to the normally open and stays but at the second push it goes
back to its original state, but relay #1 doesn’t latch so at each time we push the first button the
relay acts as a push button and here we had a problem but we will see later how we could face
the problem at the circuit design.

20



2.4.2 555 | C and its components

In astable mode, the 555 timer puts out a continuous stream of rectangular pulses
having a specified frequency. Resistor R; is connected between V ¢ and the discharge pin (pin
7) and another resistor (Ry) is connected between the discharge pin (pin 7), and the trigger
(pin 2) and threshold (pin 6) pinsthat share a common node. Hence the capacitor is charged

through R; and R;, and discharged

only through R, since pin 7 has low impedance to ground

during output low intervals of the cycle, therefore discharging the capacitor.

Vic® J_
Ri1 4 8
RESET Ve
F Dis
5 AL
THR ouT p—=a
=} . Jul
i = Rille
T GND CTRL
i 3 5
C pm— 1
E1V[BR- o

Figure 2.4.3 555 IC and its components
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2.4.3 Ldr and dc motor circuit

Beginning at this chapter | am just going to talk generally about the circuit board. Here
first the circuit board that will be described later has two circuits which are the |dr and the
motor circuit. Beginning with the motor circuit as will be shown in the design chapter it has
the main IC which is the 1293b which controls the direction of the dc motor plus the 555 IC
which generates the square pulses and the relay and finally the transistors that acts as a switch.

This circuit is going to be connected to the receiver and will be controlled by the specia
remote of the receiver.

Now, theldr circuit which isasimple circuit but it is very necessary for lighting under
the transportation way during the shooting. It consists of the 741 IC plus other related
transistors and relays and resistors.

22



2.4.4 Car

There are several types of toy cars that can be used in many applications. This system
needs only onetype of toy cars that have a small size so it can get under real transportation
ways and that’s the most important thing in choosing the car for the project.

S0, here after measuring the height of the real cars from the ground we saw that the
range is between 20cm-50cm, so what matters most is the minimum which is the 20cm so the
toy car must not exceed 10 cm heigh.

23



2.4.5 Camera

While choosing the camera here | wanted to have awireless one and on the other hand

it isdifficult because of the high cost and the big size of it so here | had to use a special kind
of cameras which is taken from a spy machine.

ST KEEL"LIRITY

CCT-WLCM-1002
1/3 inch Sony color CCD wireless spy Camera

Feature

1.2GHz BOOMW wireless camera

1/3 inch SONY color CCD

Harizantal resoclution of 480 TV Lines

Inbulle 3.7mm pinhole Lens

Minimum Nlumination of 0.5 Lux

Auto Tracking White Balance

Electronic shutter of 1/50-1/10,0000 seconds
5/M ratio of more than 48dB

The camera actually was hidden inside this circular shape and it will be shown in
the next chapters.

24



2.4.6 Thescreen

nce and function

1 Remote Window 3.V1/V2 Switch
2 Power on/off

Function parameter

Screen size: 7 inches

Display farmat: 16:9

Power supply: DC 12V

Power consumption: About 7.5W

Video: Dual video input

System: NTSC/PAL

Pixels: 480{W) x RGB x 240=345600 dots
Blue screen appears when no signal.

So, here while | was thinking of the type of the screen | wanted to use, | wanted a
small one which can be hold with a single hand but on the other hand | wanted a screen
that shows afull and clear image and that was the best choice for me.

25
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3.1 Introduction

In this project there is aneed to select a suitable car with small sizeto let it ableto
get under places the human being can’t reach such as under a truck ....... | have to setup
the required camera and other components that have the best specifications as mentioned
in chapter 2, | wanted to develop aremote controlled wireless system that is flexible and
able to do a specific function which isas | mentioned before isto take pictures in a places
the human will ever be able to reach in his own hands and eyes. So | started to think of
the type of motor and the cameras and the wireless way.

On apersonad level, | wanted a system that relied on my own originality.

| therefore used some approaches as a starting point but | tried not to copy approaches
that are already known to work. In short, | wanted to come up with a system has the
ability to do its task.

29



3.2 Project Objectives

My project has so many ideas and objectives that can be summarized as
following:

Build atoy car based on a dc motor circuit and remote control.
The ability of the system to move forward and backward in a straight line and

take pictures for places the human being can’t reach.

Get to know the newest technology about taking pictures by digital cameras and
sending the videos to a screen by using the AV technology.

Get to know special type of IC’s such as the 1293b

30



3.3 Design Options

From the strategies that were used in my project the strategy of replacing chips and
circuits with others in special cases. And here are some of these alternate strategies that
were used:

| used the dc motor 1293b IC instead of the PIC because of:

1. Using the PIC needs too much timeto learn, and the time of the project is
limited.

2. | think that the PIC programming goes more for the computer side rather
than the electrical side.

Using the AV technology instead of the wired way:

Redlly here no specific reason just to follow the technology and also to
make sure the wirelessway is used so it would be more practical.

31



3.4 Design Realization Approach

Design realization approach can be of three types. Actual implementation, modeling
and simulation. A toy car will be used as amodel for my project. The choice was made
due to the size. So using the model approach will be the more suitable and efficient
choice for the project.

So, here we can say that the project’s first priority isto take pictures under places the
human can’t reach then getting to know the dc motor circuits plus the wirel ess technology
by using the camera and the screen, so here the mechanical side isn’t very important as
much as the other priority. Also in my design I didn’t focus much on moving the car right
and left first because the purpose of using the project can be good enough in forward and
backward, which is the scanning mode.

32



3.5 General Block Diagram

The system as whole consist of many subsystems, but the general block diagram
of this project shown as following:

Camera

555 counter L293B Driver DC motor
generator

The toy
car moves

\ 4
A 4

A
[ Remote Receiver ]

Screen

Figure 3.1 The General Block Diagram of the system
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3.5.1 Behavior for the system

The behavior of the system will go through several steps; these steps are first the
remote control which has two bottoms the |eft one moves forward and stops then while
moving forward the right one must be pressed to move backward and pushing the left one
again stops the circuit and another push at the left one will drive the toy car forward

again.



3.6 How must the system be used and why?

3.6.1 Theshooting mode!

Now, before talking about the way we must use the system we must give
the reasons for it. Aswe all know that the transportation ways are kinds and each
kind has a special size. What matters most at our problem is the length of the car
and the height from the floor as shown is the figure below:

Loy
Van/mini kus
—_
Family saloon
E i
+
i
¥ ¥
Il
— ||
'nlcl 0m _2|||'|. w1 | LHm am
r Lqm | |‘ zom _hl

Figure 3.2 Transportation way sizes

So, here if we think about the shooting mode we see that the scanning mode
isthe best way to scan and cover the whole area, but the question is where should
| pose the toy car and what is the angle of the cameramust be. To answer all these
guestions let us take alook at the figure below which isfigure 3.3: We can see
that the length range of the cars is between 200-250 cm and the height is between
20-50 cm that makes the angle of the camera about 90 degree ....but thereis
something missing which is the pose of the toy car at the beginning .....

The toy car must be posed either at the right side of the transportation way
as near as possible to the right back wheel, this case if we are at the back of the
car or as hear as possible to the right wheel if we arein front of the car so it can
has an angle of 90 degree an can scan the area under the real transportation ways
and in this case the length and the height of the real cars doesn’t affect as the
figure shows below .....So, here we have the horizontal shooting method.

35
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Figure 3.3 the angle required for the camera

S0, after posing the toy car at the right place the toy car can be moved
forward and backward and it can stop any time and that’s how the

scanning mode be done.
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Why choosing the horizontal mode of shooting?

If we look closely at the figure below we see that the position of the toy car is
very important in the scanning and determining the angle of the camera:

gl sl P
e fm U ZED s

g il h

Half Argle—ar® © 100207 degiee Hall angleslanto] 1 2000068 degres
e angle = 155 SEgTee thz angle—7 36 dogroe

The anglz roguired if the scaning is from the
micdic of fe car

So we can see that if we want to scan from the middle of the car we need at least a
camerawith an angle of 156 degree which isamost impossible to find at my case
especialy | need asmall size and awireless one plus at the vertical shooting the angle of
the camerais decreased few degrees from the angle it must give.

37



What if something unexpected shown on the screen?

Actually, if the person has suspected in anything really he doesn’t have much
choices unfortunately. The toy car here can move forward and backward by the angle of
the camera and the position of the camera has the best location to cover the area.

Unfortunately, although the camera is wireless and expensive but it doesn’t have a
zoom so the only choice the person hasisto move it again in both directions and stop it at
any time and keep focusing at the screen for better view.
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Some conditions must be satisfied in thereal car and the toy car!

First, I must mention that the toy car is not covered with anything, so here the
transportation way must not be wet it must be clear and dry, so it won’t affect the camera
or the circuit board.

Second, the toy car and the screen power supply must be always full charged to
guaranty afull power for both and for the camera of course.

Third, the transportation way must be posed in aflat land and clean one so the toy
car can move without any problems.
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Project interaction with surrounding environment

The user interacts with system through the remote then the receiver receives the
signals from the remote after that the signals drive the driver which drives the motor and
the car move according to the signals from the remote.

Here | must mention some stuff, the environment around the toy car play arole
here which isfirst the place must be clean under the toy car and it needs a flat ground so
it can moves.
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3.7 Final Detailed Design

And finally, before moving to the next chapter which is the implementation we
must see the full detailed design of the project.

Beginning, getting into the design of the toy car we wanted to have awireless
system, so here at the beginning | faced so many problems with choosing the
equipment such as the camera, the size the price the power supply everything was
expensive and actually wasn’t available even if we have the ability to buy.

So, here the next few pages of this chapter will introduce the design before getting
to the implementation.
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3.7.1 555circuit

An astable circuit produces a
'square wave', this is a digital waveform | JIm, | 15,
with sharp transitions between low (0V)

and high (+Vs). Note that the durations
of the low and high states may be

tme pariod T

555 astable output, a square wave
(Tm and Ts may be different)

different. The circuit is called an astable o
because it is not stable in any state: the I-
output is continually changing between At
'low" and 'high'. +Vs |reset
§ dischargel "3 4
The time period (T) of the square wave tweshold 555 output
is the time for one complete cycle, butit A2 6 tmer 3 <
is usually better to consider frequency Irigger| ,
(f) which is the number of cycles per A
second. = e’ | e
C1 —_— 0.0F
(if requirad)
T=0.7 x (R + 2R2) x 1.4 . e Y
C1and f = (R1 + 2R2) x Figure 3.8.1 555 astable circuit
C1

T = time period in seconds (S)
f = frequency in hertz (Hz)

R1 = resistance in ohms (£2)
R2 = resistance in ohms (£2)
C1 = capacitance in farads (F)

The time period can be split into two parts: T=Tm + Ts
Mark time (output high): Tm = 0.7 x (R1 + R2) x C1
Space time (output low): Ts =0.7 x R2 x C1

Many circuits require Tm and Ts to be almost equal; this is achieved if R2 is
much larger than R1.

For a standard astable circuit Tm cannot be less than Ts, but this is not too
restricting because the output can both sink and source current. For example an
LED can be made to flash briefly with long gaps by connecting it (with its resistor)
between +Vs and the output. This way the LED is on during Ts, so brief flashes
are achieved with R1 larger than R2, making Ts short and Tm long. If Tm must
be less than Ts a diode can be added to the circuit as explained under duty cycle



below.

Choosing R1, R2 and C1

R1 and R2 should be in the range 555 astable frequencies
1kE2 to 1MEL. It is best to choose ~ - ~
C1 first because capacitors are C1 R2 = 10kid R2 =100kl R2 = 1M

R1 = 1ki2 R1 = 10ki? R1 = 100Kkk?
0.001pF | 68kHz 6.8kHz 680Hz

Choose C1 to suit the 0.0luF = 6.8kHz | 680Hz 68Hz
frequency range you

available in just a few values.

require (use the table asa | O-1HF | 680Hz 68Hz 6.8Hz
guide). 1pF 68Hz 6.8Hz 0.68Hz
Choose R2 to give the 0.68Hz 0.068Hz

frequency (f) you require. 10pF 6.8Hz (41 per min.) | (4 per min.)
Assume that R1 is much
smaller than R2 (so that Tm and Ts are almost equal), then you can use:

Choose R1 to be about a tenth of R2 (1kf2 min.) unless you want the
mark time Tm to be significantly longer than the space time Ts.

If you wish to use a variable resistor it is best to make it R2.

If R1 is variable it must have a fixed resistor of at least 1ki2 in series
(this is not required for R2 if it is variable).



3.7.2 DcMotor&LDR Circuit
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So, here while designing amotor circuit | was thinking of a circuit that is simple
and at the same time it does the job. If we get back alittle bit we remember that the toy
car movement is just forward and backward that means we need just one motor and we
want acircuit that controls the direction of the motor.

Asthe figure3.8.2 shows we have here the remote receiver which consists of the
two relays then getting down we have the 555 I C then we have the transistor that acts
here as a switch plus the 1293b relay and finally we have here the motor and a latching
external relay. Actually theidea of designing this circuit came from the receiver, if we
look closely at the receiver we see that relay number two is connected to the VCC of the
555 IC and as we remember that the second relay at the receiver is controlled by the push
button is latching relay that means at each pressing at the button the relay moves from the
NC2 to the NO2 and connects the pin 8 at the 555 IC at the 12V and latches, but after
another push at the push button the relay unlatches and that’s how the motor moves
forward and stops. Now, for getting the motor reverseitsdirection | really faced a
problem and it was as we remember that the receiver’s relay No1 is unlatching relay so
here | had to think of away and it was the external latching relay. If welook at the
latching relay we see that the push start normally open button is connected to COM 1 and
NOL at the receiver that means the unlatching relay at the receiver acts here as a push
button and the external relay latches and keeps the circuit closed. The latching relay
works as follow when the push button is pressed the coil of the relay which is at pin 85
and 86 is connected to the 5v and latches the normally open whichisat pin 87 and 30
then the load is taking the 5v from the hot which is connected to the 5v as shown in the
circuit so the coil of therelay in this case is continuously under the 5v and the normally
open at pin 87 and 30 keeps closing and that’s how we faced the problem of the
unlatching relay at the receiver at thefirst relay.

Now, the function of the transistor and the [293b IC and how does it reverse the
direction of the motor. If we look at the transistor we see that the collector and the base
are connected to the IC at pin 7 and pin 2. At the beginning when the second relay at the
receiver is on by the push button from the remote the motor turns on at this time the
motor terminal s gets the power from pin 3 and pin 6 which is pin 3 the low and pin 6 the
high (the five volt) while the motor is on if thefirst relay is on it connects COM 1 with
NO1 and then the external relay is on that means the base of the transistor has the 5v
which closes the transistor and connects the collector to the ground that means pin 7 and
out2 are low and pin two is high which has the 5v now. Out 1 at the 1293b has the 5v now
and that’s how the motor direction is reversed.
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LDR Circuit

A light/dark sensing circuit is extremely useful and versatile in awide range of
renewable energy projects from automatic lighting to security. Here I explain how an
LDR can be used in simple circuits to control devices according to the ambient levels of
lighting.

-

The main problem is that the automatic turn-on is not sharp rather than switching
the lamp on fully as soon as ambient levels of light fall to afixed point, the lamp turns on
slowly getting brighter and brighter aslight levelsfall. Thisis not a serious problem
when controlling alamp - in fact it may even be desirable - however when controlling
other devices (such as anight vision camera) it is not optimal.

One way around thisisto use arelay, however atypical 12 Volt relay draws 300-500mwW
of power - asignificant waste of energy when a1 Watt LED spotlight for example isto
be controlled. +12 ¥

LDR1

Y ECG128
! NTE128

P
10K

1] A3
10K 470

- Relais closes when no light Fals on LOR1

- Foar reversed action, exchange LOR1 and 1

- Senzitivity can be adjusted with P11

- 01 prevents sparking of relay-coil when it opens

Figure 3.8.3 Dark Sensor Circuit (with Relay)
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3.7.3 Thetoy Car

Thetoy car playsavery big role a my design; actually | had so many choices but
the best choice was the onein figure below. | wanted atoy that is not more than 10 cm
height as | described before at the previous chapters so it can get under the big
transportation ways but on the other hand | wanted a toy that has a space so we can put
the receiver and the circuit board and all the other collection on it.

] o ‘.. Il'.cr; /

A

s X ." : -

T | -r F ¥
A WIEE
Figure 8.4 the toy car form

So as shown in figure the form isjust 19cm*25cm and 10cm height.

A small toy car but has the specification on the approach design.
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3.7.4 TheRemote Control& the Remote Receiver

Actually here I am not intending to repeat the pictures or the words but it’s just I am
getting my final detailed done before moving to the implementation chapter.

So; as | said before just without getting deep into the details but the previous
chapter describes everything which is areceiver with two relay are controlled by aremote
with two push buttons each button is responsible for activate each relay.

B

Figure 3.8.5 the remote control and its receiver

Thereceiver is capable of getting the signal from the remote at 30 meter and
that’s a good distance and an enough distance for my project.
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3.85 TheCamera

Well, if welook at the beginning | named my project (movable camera for special
purposes) | honestly don’t know why, maybe because | had some feelings that | am going
to have aspecia camera maybe, any way the figure below show my wireless camerait is
really a special one because of it size, its weight and it’s angle too.

| honestly wanted to have a wireless transmission and reception, small size, light
weight, low power consumption, high sensitivity, easy to install& operate and easy to

concedl.

My camera has a name of (STK Security) it’s a 1/3 inch Sony color CCD wireless spy

camera. Some of its features are:

1.2 GHz 800MW wireless camera

1/3inch SONY color CCD

Horizontal resolution of 480 TV lines
Inbuilt 3.7mm pinhole lens

Minimum illumination of 0.5 lux

Auto tracking white balance

Electronic shutter of 1/50-1/100000 seconds
S/N ratio of more than 48 dB

Plus some other information related to my camera at the table below:

Image sensor 1/3 inch Sony super HAD CCD
Power supply DC +8V

Output frequency 900MHz-1200MHz

Output power 50mw-200mw

Minimum illumination OLUX

Weight Approx.1.5Kg

Power 12V DC 50/60Hz

Operating Temperature Outdoor:-10 degree Celsius to 50degree
Video output 1V p-p,75 ohm

Tracking white balance Auto

Gamma Ratio 0.45

Angle 90 Degree

Image pickup device 13, Ya
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| really wanted from the last table to show every important details although | may
not be interested in everything but at some important ones like the angle and the power.

Now, the figure below shows the camera: although it looks big but it’s just

3cm *3cm asmall one but with a good resolution and perfect screen .

/‘

Figure 3.8.6 the camera
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But there is something missing at the picture which is the transmitter whichis
connected to the camera directly and needs 9V DC and 800MW and shown in the figure
below which sends its signals to the receiver of the screen which hasan AV 1 receiver and
will be discussed at the next few pages.

Figure 3.8.7 the transmitter of the camera
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3.8.6 The Screen

The type of the screen that | am going to useisthe TFT LCD MONITOR which was
my best choice; | wanted a minimum size with a good screen and something that can be
hold by a person’s hand and that was my choice.

Some of its function parameters are:

Screen size: 7 inches

Display format:16:9

Power Supply:DC12V

Power consumption: About 7.5w
Video: Dual video output
System:NTSC/PAL

Pixels:480(W)* RGB* 240=345600 dots

BLUE screen appears when no signal

The figure below shows the screen:

; A TFT LD

Figure 3.8.8 The LCD screen
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Now as | said before that | have awireless camera o it has a transmitter, so
here | must attach a receiver with the screen so it can show the picture and that ‘s what
the figure below shows:

Figure 3.8.9 the A/V receiver

So, here the receiver has a reception antenna plus the frequency controller which
controls the frequency of the oscillator in the receiver to be synchronized with the
frequency of the transmitter, also we have the dc power supply terminal and the video
out.

Finally, we have here the small remote which is used to power the screen on/off
and shifting between AV 1/AV 2 video plus a button to show the menu and two buttons
for analog increase and decrease as shown in figure below:

Figure 3.8.10 The remote of the screen
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This block diagram actually shows how the wireless connection between the screen and
the camera:

[ Camera } { Transmitter }

9volt supply
v
[ Screen ]\[ Receiver }

Figure 3.8.11 block diagram for wirel ess connection between screen& camera

So, before finishing | just want to describe the way the screen is going to be
designed.

| am planning to get awooden box and | want to put the screen at the front then the
12v battery inside it and the receiver is going to be connected on the box as will be shown
at the implementation chapter.
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So the stuff in the box is going to be connected as the block diagram shows:

Screen Receiver
- + - +
+
- o——
o~
__J J o
Battery

Figure 3.8.12 the connections of the screen and the receiver and the battery on the box

So if the switchisup asit isin the figure the screenison but if the switch is down it
charges the battery when the charger is on of course.
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3.8.7 The Power Circuit

The power circuit here consists of 8 batteries connected in series to make a 10v so
that the camera connected the toy car and the circuit has the power supply.
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Chapter four

System | mplementation and testing

4.1 Introduction

4.2 555 circuit testing

4.3 DC motor & LDR circuit testing
4.4 Testing theremote & itsreceiver
4.5 Testing the camera & screen
4.6 testing the power circuit

4.7 Building thewhole system
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4.1 Introduction

So, here the implementation begins and the problems begin.

| really want to say herethat | faced so many problems with the power of the
motor and at the same time | wanted a speed that is not fast so the shooting can be done
in agood way. Also, the size of the battery wasrealy big and it was heavy for the toy to
carry it on the other hand | wanted a battery that can stand for the circuit, the camera and
the recelver.

Building the system wasn’t easy and facing all the problems was not easy too but |
did my best and the next few pages show everything.
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4.2 555 circuit testing

Figure 4.1 555 square wave

So, after finishing the circuit board we made the test using the
oscilloscope and we saw the square wave at the output at pin 3 and that’s how we
made sure that the circuit is working and then we moved to the next step.

As we noticed when the frequency of the square pulsesis high the speed
of the motor is high too and vice versa.
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4.3 Dc motor & LDR circuit testing

S0, here the figure below shows the compl ete circuit board which has the 555
circuit and the dc motor and the |dr circuit.

Figure 4.2 the complete circuit board

Aswe can see from the figure | had to use asmall circuit board so it can
fit on the toy car and that wanted a hard work to do.

The motor worked well it goesfirst forward and stops and it moves
forward and then backward and it stopstoo. But like | said | wanted alow speed
and at the same time | wanted a high torque for start up the motor.
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Now, for the ldr circuit as the figure below shows when we covered the
resistor we saw that thelight ison so it isreally working and it is ready to light
under the transportation ways when the shooting begins.

Figure 4.3 TheIdr testing
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4.4Testing theremote and itsreceiver

Aswe al know that the normally open meansthe circuit is opened and it gives
O.L at the digital multimeter on the other hand the normally close means that we have
ashort circuit and it gives 0 ohm at the digital multimeter.

Figure 4.4 testing the receiver

Whiletesting | also noticed that when clicking at the remote buttons we noticed
the change at the digital mutlimeter which is the open become close and so we made
sure that the receiver and the remote is working.
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4.5 Testing the camera and the screen

As | said before the design of the screen is going to be awooden box as the figure
shows, the screen isin the front on the top of the box isthe receiver and at the back isthe
switch and the charger terminals.

el

Figure 4.5 the screen from the front side

The idea from this box is that the person who carries the remote in ahand is
capable of carrying the box in the other hand which consists of the battery 12v which is
big and not to forget the receiver so this box makesit possible.



The figure below shows the screen from the back side

Figure 4.6 the screen from the back side

We can see that the two wires getting inside are connected to the battery whichis
hidden inside and here the switch and the two terminals as | described before.
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Now we saw the box but we haven’t seen it on and that’s what the next figureis
going to prove a picture that has been taken of course from the wireless camera described
before.

Figure 4.7 the screen has a picture

Now everything is amost done, the thing we must always check is the batteries to
have the power supply on at the voltage required and we will be fine.

So, the next step here is to build the whole system and to get each part at its place
and that’s what the next few pages is going to prove.
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4.6 Building thewhole system

Thisis beautiful, the project is almost done, what | have to do now is to collect
every part of the project and get everything ready. What finally | had to do isto fix the
cameraon the car so it can has a 90 degree angle and that the most important thing and
that’s what the figure below shows almost a full complete system the toy car and the
screen box:

Figure 4.8 building the whole system
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Chapter five

Conclusion and futurework

5.1 Introduction
5.2 Conclusion

5.3 Futurework
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5.1 Introduction

Finally we are at the conclusion chapter, the work is done, the problem had a
solution, | really had the idea of the project when | saw the difficulty that the workers at
the check point face when checking under the transportation ways for security. | enjoyed
working and designing every single part of my project and | will be so happy when | will
see the project helping the people who want it. | really faced some problems while
designing but at the end | am happy for what | have done. | wanted a simple idea but on
the other hand and ideathat is useful and is able to make the job.
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5.2 Conclusion

After finishing my project | had so many experience, | learned so many stuff
especially at the electrical side and how to continue working although facing troubles.

| wanted from the beginning to design awireless system no matter the cost, the
difficulty of getting the components and that’s what we finally get.

On the electrical side | conclude so many stuff while designing the circuit board
and learned so many stuff, on the personal side | really learned to be patient especially
when facing a problem in the design and try to face each problem in a good way.
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5.3 FutureWork

So, after al | really had an idea, | wanted a system that can sends pictures under
transportation waysand | did it. | used several IC’s, a wireless camera. | am satisfied with
what | have done. But of course | would be happier if | see people develop theideain
another way such as:

Using image processing method

Maybe controlling the toy car by another drivers
Using LCD flat screens

Some may suggest making atrack for the toy car

All these ideas maybe developed and added later by other people. | would be glad to see
improvement for my idea and thanks everybody.
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