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ABSTRACT

Road accident statistics and reports show that the accident has always been critical.
In Malaysia, the accidents related to motorcycle have highest statistics. A fatal
outcome was more likely to be associated with a larger engine capacity motorcycle,
collision with a heavy vehicle, head on collision, and collision at non junction road.
This happens because the vehicle drivers do not realize or alert while motorcyclist is
overtaking or undertaking with high speed. The aim of this project is to develop an
alarm system for alerting vehicle drivers in order to prevent accident from
motorcycles. This system will remind vehicle drivers in several levels to help them
notice and realize about the motorcyclist appearance from backside of their vehicles.
The sensor will sense object or specifically motorcycle at certain distance and then
send information to be interpreted as the output. This project can become the
potential product for everyday-life applications in Malaysia. It is regarded as an

important tool for the vehicles drivers to take precaution to prevent collision.
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CHAPTER 1

INTRODUCTION

1.1  Background of Study

In this project, an alarm system for alerting vehicle drivers to prevent accident is
developed. Most vehicle users do not realize if some motorcycles are closing to them
from backside and blind spot places. Because motorcycles are smaller and faster, it is
difficult for the vehicle driver to notice them in time. Moreover, some of motorcyclists
drive ruthless, particularly in Malaysia compared to other vehicles. 90 % of all such
collisions are partly due to distracted drivers. The basis of this project is to use ultrasonic
components including transmitter, receiver and transducer. These components are
responsible to send, receive and process data from distraction object, and then send an
input to microcontroller. Meanwhile, for the output devices to alert the drivers, they may

consist of LED, speaker or buzzer.



1.2 Problem Statements

Road accident statistics continue to rise. It involves various vehicle users on the road.
According to the Transport Minister Datuk Seri Kong Cho Ha, [1] “Motorcyclists
topped the list with of deaths, followed by car drivers or occupants with 54 deaths and
pedestrians.” Chief Traffic Team Bukit Aman, Senior Assistant Commissioner 1T Abdul
Aziz Yusof stated that the Ops Sikap 17™ was considered to achieve the mission of
reducing fatalities compare to previous years. According to the Aziz, the motorbike rider
still recorded the highest mortality during Ops Sikap 17™ of 121 people followed the car
(48 people) and pedestrians (17 people). He said, “The Federal roads recorded the
highest number of deaths of 83 people followed the way of the state (49) and highways
(32 people).” He added that the analysis also indicated that 51 per cent of fatal accidents
were caused by careless attitude and tiredness. Table 1 below is road accident statistics

& death entire Malaysia Ops Sikap XV, 19® December 2007 until January 2008.



Table 1: Road Accident Statistic & Death entire Malaysia Ops Sikap XV, 19" December
2007 until 2™ January 2008 [1]

TOTAL TOTAL DEATH

TYPE OF ROAD ACCIDENTS ACCIDENT TOTAL DEATH
EXPRESSWAY 1,350 21 25
FEDERAL ROAD 3,522 81 90
STATE ROAD 2,353 39 41
MUNICIPAL '
ROAD 5,605 30 42
OTHER ROAD © 595 o 10 12

TOTAL 13,425 190 210

Table 1 shown above is the statistic of road accident and death entirc Malaysia. There
are the command places that state high accident statistics. Total death accident is a sum
of death that happens in the place of accident right after the accident happen. Total death

statistic is the total death involving deaths that happen after the accident moment.



1.3  Objective and Scope of Study

The objective of this project is to develop an alarm system to alert vehicle drivers about
motorcycle users’ appearance close to the car. The system will alert the driver in order
to prevent any unexpected accidents by sensing the distance and then producing output
to the driver with sound. Instead of direct sound, the ascending sound will be supplied
according to the distance. When they are in a critical distance, between vehicles and
motorcyeles, the system will trigger another indicator such as blinking 1.LEDs and screen

that display the distance and direction of the motorcycle.

The scope of study covers from the ultrasonic components, microcontroller and output
circuit, how it works and how they are connected. The data from circuits need to be
interpreted by microcontroller and then convert ag the output. This involves data

recognition of the microcontroller and understanding the whole operation of it.



CHAPTER 2

LITERATURE REVIEW

2.1 Existing System

There are several methods that are available currently to assist drivers to avoid rear end
collisions. One of the methods is to use Conventional Video Cameras. Such device that
is currenily available in market is Donnelly Video Mirror with Reverse Aid. This device
usually consists of a video camera mounted inside the cabin for the driver to view.
Standard cameras have field of view from 30 to 45 degree. This makes it difficult to

monitor all danger zones behind the vehicles especially smaller vehicles like motorcycle

[2].

Area driver
cannot see

Area driver ) Avrea driver
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Figure 1: Sensors put at blind spot place [2]



Another method available is called Radar (Radio Detection and Ranging). It is a false
alarm device, which sounds the alarm only when there was relative movement between
the vehicles and the object. The main drawback of this system is the large vertical
angular range, making it impossible to distinguish between objects of varying size and
position [2]. A new automotive safety systems built by European researchers will alert
drivers to potential hazards by using information from the car, other road users and the
roadside infrastructure to predict and prevent traffic accidents [3]. The drawback of this
system is the information accuracy conveyed to the user. It may mistakenly predict any
information as a potential hazard subject that may cause accident although it may not be

like that.

Other features like cameras have been added that track a vehicle’s position in the lane
(and may later be used for warnings about lane-keeping and road departure). Volvo
Accident Warning i1s a system developed in collaboration with Mobileye from
Netherland, introduced in 2007. This system called C2-270 uses radar / camera to warn
drivers to brake. It includes a 640 x 480 CMOS camera that is placed on the mirror and
then connected to the display unit placed on the dashboard. The cameras will monitor
the road in front of the vehicle when the car moves, and will detect any potential
collision using EyeQ?2, a system used by the Volvo, GM, BMW and Nissan [4]. If there
is potential accident detected, the system produces warning sound and a red light on to
alert drivers the potential accidents. It is able to respond quickly if there are pedestrians,
cyclists or motorcyclists who suddenly cross in front pf the car. However, this system

only gives a warning to driver and not applies automat}c brake system.



A GPS (Global Positioning System) can also be embedded; that supplies data map that
continuously updates the car’s location and reports the shape of the road [5],

Unfortunately, GPS is not applicable at certain places such as the rural arca. Safety
experts stated that similar technology being developed by other makers will help save
more than 125,000 painful and costly whiplash injuries alone each year, Rear-end

collisions make up 29 per cent of all reported car accidents.
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Figure 2: Sensors that can make car safer][3]

Figure 2 above is one of smart car invention with a lot of safety systems. For safety
system in term of collision and hazard detection, it consists of forward collision warning
placed in front of the car, side collision warning at both sides of the car and rear

collision warning at the backsides of the car.



2.2 Ultrasonic Sensor

Ultrasonic sensors (also known as transceivers when they both send and receive) work
on a principle similar to radar or sonar which evaluate attributes of a target by
interpreting the echoes from radio or sound waves, respectively. Ultrasonic sensors
generate high frequency sound waves and evaluate the echo which is received back by
the sensor. Sensors calculate the time interval between sending the signal and receiving
the echo to determine the distance to an object. This technology can be used for
measuring: wind speed and direction (anemometer), fullness of a tank and speed through
air or water. For measuring speed or direction a device uses multiple detectors and

calculates the speed from the relative distances to particulates in the air or water [6].

Moreover, they have provided a reliable source of obstacle detections. Since they are not
vision-based, they are useful under conditions of poor lighting and transparent objects.
However, ultrasonic sensors have limitations due to their wide beam-width, sensitivity to
specular surfaces [7]. Because of the typical nature of the ultrasonic wave’s reflection,
only reflecting objects that are almost normal to the sensor acoustic axis may be
accurately detected [8]. In addition, they offer poor angular resolution. In an unknown
environment, it is important to know about the nature of surface properties in order to

interpret infrared sensor output as a distance measurement.



CHAPTER 3

METHODOLOGY

The flow chart below is the overall process of how the system works.

System is activated

v

Vehicle move

v
Motorbike approaching

Exceed first stage of
range limit?

Yes

LED on

k 4

Exceed second stage
of range limit?

Output is activated

Figure 3: Overall system process
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In figure 3 is the flow chart of the overall system process. The system starts with
activation of the system and assuming that the car moves under normal condition. When
there is an object (motorbike) coming close to the car from backside. The sensor
embedded in the system will sense the object appearance based on its specific range. If
the object is defined in the range area of the sensor, it is detected as an input of the
system. If the object is still outside the range of the sensor, it will not detect any input
coming. The range is divided into two parts. At first range, the alert system will be
activated in just low level of precaution, when it comes to the second stage, the output
signal will be stronger to alert the driver that the object is getting closer to the car. If an
input is detected at the first stage of range area, the first output will be activated. The
procedure is then repeated for the second stage of range area. If all condition is satisfied,

the final output will be activated.

3.1  Ultrasonic Sensor Working Principle:

One of the main components used in this system is ultrasonic sensor. An ultrasonic
sensor 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 currgnt (AC) across them causes them
to oscillate at very high frequencies, thus producing very high frequency sound waves
[9]. The ultrasonic sensor consists of three main components: transmitter, receiver and

transducer.

The transmitter of the sensor will emit sonic wave to surrounding. When the wave
touches any object around it, the wave will bounce and return back to the sensor. The
receiver in the sensor is responsible to receive the bounce wave from the object. After
that, it will pass the information to transducer. The transducer changed ultrasonic wave
to electrical energy and also from electrical energy to ultrasonic wave. After converting
the energy, the information can be translated as an output such sound, vibration etc. The

ultrasonic method has unique advantages over conventional sensors:
10



» Measures and detects distances to moving -objects.

« Impervious to target materials, surface and color.

¢ Solid-state units have virtually unlimited, maintenance-free lifespan.

« Detects small objects over long operating distances.

« Resistant to external disturbances such as vibration, infrared radiation, ambient
noise and EMI radiation.

» Ultrasonic sensors are not affected by dust, dirt or high-moisture environments.

'l'l :[H.’H‘. }]!IE

Figure 4: Proximity detection ultrasonic and ranging measurement ultrasonic.

Proximity detection:
An object passing anywhere within the preset range will be detected and generate and
output signal. The detect point is independent of target size, material or degree of

reflectivity.

Ranging Measurement:

Precise distance(s) of an object moving to and from the sensor are measured via time
intervals between transmitted and reflected bursts of ultrasonic sound. The example
shows a target detected at six inches from the sensor and moving to ten inches. The

distance of change is continuously calculated and outpptted [10].
11



3.2  Circuit Operation
3.2.1 Sensor Circuit Diagram

A diagram of the transmitter circuit is shown in figure 5:

R R T
g PR
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R2
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THREESHOLD .
DISCHARGE
= ' i i i GO jF‘regu‘en:cv TEst _____

A NPT - - R
L L O AN

Figure 5: Transmitter circuit diagram

In picture shown in figure 5 is a circuit diagram for the transmitter circuit. The circuit
consists of a 555 timer, a 0.001 uF capacitor, two 10k Q resistors, an 1k Q resistor, a 360
Q resistor, a 10k Q potentiometer resistor, a 2N3904 transistor and an ultrasonic
transmitter. The transmitter emits an ultrasonic signal. The 555 timer chip provides the
driving 240 kHz signal for the sensor. When the reset pin (pin 4} of the 555 timer goes
high, 240 kHz signal will be driven on pin 3. Potentiometer RS is varied to get the
frequency of 240 kilz square pulse. As the signal produced is a bit small, it is amplified
by the transistor (2N3904). After transmitter circuit produces a signal, the signal
bounces to an object and then receiver will listen to @e return echo from the bounced

object.

12



A diagram of the receiver circuit is shown in figure 6:
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Figure 6: Receiver circuit diagram

A picture shown in figure 6 is a circuit diagram for receiver circuit. The circuit consists
of LM 741 op-amp (operational amplifier), LM 567 tone decoder, LM 311 voltage
comparator, two 1k € resistors, three 10k Q resistors, a 22k Q resistor, a 18k Q resistor,
a 330 Q resistor, an 1M O resistor, a 10k ) potentiometer resistor, two 0.02 uF
capacitors, a 0.001 uF capacitor, a 0.01 uF capacitor, an ultrasonic receiver and an LED

(Light Emitting Diode) as an output component.

The operation starts after the receiver detects the small echo signal from transmitter, it is
amplified 1000 times using an operational amplifier (LM741 op-amp). The output of the
op-amp is then fed into a tone decoder (LM567) set to lock onto a 240 kHz signal. LM
567 is a general purpose tone decoders designed to provide a saturated transistor switch
to ground when an input signal is present within the passband. The last part of the
receiver circuit is a voltage comparator part (LM 311). LM 311 is designed to operate
over a wider range of supply voltages: from standard +15V op amp supplies down to the

single 5V supply used for IC logic. The output from the tone decoder is fed into a

13



voltage comparator set to trigger at the appropriate level. To minimize the effects of
noise, plenty of bypass capacitors added. This can lead better performance for the
output. The LED at the output of the comparator acts as a visual indicator when an echo

is detected.

3.2.2 Theory of Operation

In the transmitter circuit, there are two main components used; 555 timer and ultrasonic
transmitter. The system start at 555 timer, it is a timing circuit that produces a 240 kHz

square wave signal. It triggers the ultrasonic transmitter to emit the ultrasonic signal.

After transmitting the signal, the receiver detects the 240 kHz signal after it bounces off
an object. If the signal does not bounce any object, it will not return to the receiver and
the transmitter keeps on transmitting a signal. After the receiver receives the signal, the
op-amp (LM741) amplifies the signal and sends it to the tone decoder (LM567). The
ILM567 consists of a twice frequency voltage-controlled oscillator (VCO) and
quadrature dividers which establish the reference signals for phase and amplitude

detectors. [11]

To help minimize false triggering, the output signal from the tone decoder is fed into a
voltage comparator (LM311) that is set to trigger at the appropriate level. At this stage,
the overall process for ultrasonic sensor is completed. To make the system more flexible
in term of output performance, the output from the voltage comparator is connected to
microcontroller circuit. By using the microcontroller circuit, the output for the system
can be varied into more specific. Such dividing the output level based on the range

detected by the ultrasonic detector.

14



Figure 7: Transmitter and receiver circuit for ultrasonic sensor

Figure 7 above is a picture of the actual circuit created, consists both for transmitter and

receiver circuit of the sensor. The ultrasonic transmitter and receiver sensor are placed

nearly apart to give better receiving capability to the transmitter.

15



3.2.3 Microcontroller Introduction;

A microcontroller is a small computer on a single integrated circuit (IC) containing a
processor core, memory, and programmable input/output peripherals. Program memory
in the form of NOR flash or OTP' ROM? is also often included on chip, as well as a
typically small amount of RAM? [12].

NOR flash is a non-volatile memory that can hold the stored data even when the power
is out. It allows random data access, and provides fast reading and processing of data,
which first made it ideal for code storage [13]. OTP is a type of EPROM® sold in plastic
packaging. OTP Memory cannot be erased once it has been programmed. OTPs are
typically programmed by the customer. ROM devices are programmed at the fabrication
step using a special mask containing the customer code. Therefore, the code can not be
modified after that step. Costs are highly depending on the flexibility given to the device
(ability to be easily erased or programmed) [14].

Microcontrollers are designed for embedded applications [12]. An embedded product is
controlled by its own internal microcontroller as opposed to an external controller.
Typically, in an embedded system, the microcontroller’s ROM is burned with a purpose
for specific functions needed for the system. Each one of these peripherals has a

microcontroller inside it that performs only one task [15].

! One Time Programmable
% Read Only Memory
? Random Access Memory

* Erasable Programmable Read Only Memory
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Figure 8: Microcontroller PIC16F877/874

In figure 8 above, is a picture of PICI6F877 microcontroller pin label. It is a chip
consists of 40 pins that has a RISC architecture that comes with standard features such
as on-chip program (code) ROM, data RAM, data EPROM, clock configuration, timers
ADC (Analog to Digital Converter), and I/O (Input/Output) ports [15].

17



PIC Downloader Process:

Figure 9 below is the programmer device used to program a microcontroller. After
compiling the source code using MikroC PRO and test it using PIC Simulator IDE, the
code then is programmed into real PIC microcontroller. Device used to program PIC
microcontroller is Cytron Downloader and software interface is PICkit 2 Programmer

V2453,

Figure 9: Cytron Downloader to program PIC microcontroller

18



The software interface used to program PIC microcontroller is PICkit 2 Programmer.
The source code compiled by MikroC PRO generate .hex file along with .c file. This
.hex file is used by PICkit 2 Programmer to program the PIC microcontroller. After the
.hex file is imported, then all data is written into PIC microcontroller. At this stage, the

source code compiled before is already downloaded into PIC microcontroller device.

File Device Famly Programmer Tools VYiew Help

PICTEF Configuration

Device  PICIEF452 Configwation: 2700 (OFOF (0100 (0085
UserIDs:  FF FF FF FF FF FF FFFF Coteriiet’ SN0 t0 A
Checksum 828

Povsmeswast L Mesoca

(NENNENGNNNGNGRARANNNBNNUNNNAARRRANARERREEE] VDD Taget

Check 50

| Read || wite || Veiy || Eiase || BlakCrek | [ Mo

Program Memory

Enabled  Hex Only v | Source: Read from PIC18F452
0000 FFFF FFFF  FFFF FFFF FFFF FFFF  FFFF  FFFF ~
0010 FFFF FFFF FFFF FFFF  FFFF  FFFF  FFFF  FFFF
0020 FFFF FFFF FFFF FFFF FFFF FFFF FFIF FFFF
0030  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF
0040  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF FFFF  FFFF
0050 FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF
0060 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
0070 FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF
0080 FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF
0090 FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF
00A0  FFFF  FFFF  FFFF  FFFF  FFFF  FFFF FFFF  FFFF
00BO FFFF FFFF FFFF FFFF FFFF  FFFF  FFFF  FFFF |~

EEPROM Data pereT—r

[#] Enabled | Hex Only v + Wiite Device

00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ~ Read Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Expoit Hex File
20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF e
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF v PICkitZ

Figure 10: PICkit 2 Programmer
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CHAPTER 4

RESULT AND DISCUSSION

Theoretically, ultrasonic transmitter emits a burst signal of about 100 kHz to 250 kHz.
This burst from the transmitter travels through the air, hits an object and then bounces
back to receiver. At the receiver part, the output signal can be improved higher compare
to the transmitter. This is because it is amplified by the op-amp which gives greater
output frequency. An experiment is conducted to check minimum and maximum
frequency for both transmitter and receiver. This experiment conducted to synchronize
and maintain same frequency value so they can transmit and receive signal at same

frequency.

Figure 11: Experiment conducted to check signal frequency

20



4.1 Frequency Testing

Figure 11 shows experiment conducted to check signal frequency for both transmitter
and receiver parts of the ultrasonic sensor. Digital oscilloscope is used to check the
frequency at both parts. For transmitter, the frequency can be varied by adjusting 10k €2
potentiometer RS (refer Figure 5) from minimum to maximum for better performance.
To adjust frequency of the receiver part, it can be varied by adjusting 10 k Q
potentiometer R15 (refer Figure 6) in the receiver circuit. Figure 10 is the picture of the

frequency results by varying the 10k € potentiometer value (R5):

4.1.1 Part 1 (Transmitter)

The experiment for part 1 involving frequencies at transmitter circuit at RS = 0.16k ohm,

5.83k ohm, and 10.67k ohm.

--------

Figure 12: Frequency signal = 241.2 kHz at RS = 0.16k ohm

In figure 12, frequency signal resulted is 241.2 kHz when 10k Q potentiometer is

adjusted about 0.16k €. Peak-to-peak amplitude is about 7.20V.
21
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Figure 13: Frequency signal = 238.5 kHz at RS = 5.83k ohm

In figure 13, the 10k Q potentiometer value is increased to 5.83k Q. The frequency
signal is decreased to 238.5 kHz higher than the result got in figure 10. The peak-to-peak

amplitude is not that differ with the previous result which 7.12V.

amplitude.
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Figure 14: Frequency signal = 187.5 kHz at R5 = 10.67k ohm

In figure 14, 10k Q potentiometer is adjusted in highest value which is 10.67k Q and
give result of minimum frequency value of 187.5 kHz with peak-to-peak 6.96V
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The purpose of this experiment is to check the frequency of transmitter circuit emitted
by the transmitter sensor. Theoretically, ultrasonic can burst about 100 kHz to 250 kHz
frequency. This experiment is done to check the minimum and maximum frequency that
the transmitter sensor can emits. Experiment is conducted in room temperature, indoor,
in a protected environment. Figure 10, 11 and 12 are the results got from the experiment.
The shape of waveform displayed in oscilloscope is a pulse waveform. There are spikes
and noise in the waveform displayed. The spikes and noise happen due to disturbance
from the environment, such as air wetness, wind, temperature etc. Here is the summary

from the data collected in the experiment part 1:

Table 2: Data summary of frequencies at transmitter circuit

RS Value (k ohm) Frequency Value (kHz)
1. 0.16 2412
2. 5.83 238.5
3. 10.67 187.5

From the data collected in table 2, the minimum frequency that the ultrasonic transmitter
sensor can drive is about 187.5 kHz. Meanwhile, to get the highest frequency for the
sensor, R5 is adjusted in minimum value, thus it gives value of about 241.2 kHz. These

frequencies then are received by the receiver to produge final output.
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4.1.2 Part2 (Receiver)

For part 2 experiment, it involves frequencies checking at receiver part. The objective of
this experiment is to check minimum and maximum frequency that the receiver can
drive. Theoretically, receiver circuit can drive higher maximum frequency compare to
transmitter circuit. This is because, the signal received at the receiver is amplified by

operational amplifier and make it higher than the original signal.

The minimum frequency at the receiver is obtained by setting R15 at maximum value.
Whereas, the maximum frequency at the receiver obtained by setting R15 at minimum
value. Fixed frequency value can be set for both tra\psmitter and receiver circuit after

getting the minimum and maximum frequency value for the receiver circuit.
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Figure 15: Frequency signal = 242.9 kHz (min) at R15 = maximum

Figure 15 is the result of minimum frequency drive at receiver circuit when 10k Q

potentiometer is adjusted in highest value. The peak-to-peak amplitude value is 7.44V.
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Figure 16: Frequency signal = 1.626 MHz at R15 = minimum

Figure 16 is the result of adjusting the 10k Q potentiometer in lowest value. The
maximum frequency resulted is 1.626 MI1z. The peak-to-peak voltage value is 7.20V.
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In experiment part 2, the frequency checking is tested at the receiver part of the circuit.
Table 3 is the summary result by setting up minimum and maximum frequency at

receiver circuit;

Table 3: Data summary of frequencies at receiver circuit

R15 Value (k ohm) Frequency Value (kHz)
1. 10 {max) 2419
2. 0 (min) 1600.0

The maximum and minimum range of frequency at receiver is a bit higher than the
transmitter circuit. This is because; the signal received at the receiver is amplified by op-
amp and drive through transistors. As conclusion, the minimum frequency the receiver
sensor can drive is about 241.9 kHz and the maximum frequency is about 1.6 MHz. To
make the frequency acted synchronize with the transmitter, it can be maintain at about
240 kHz. The output perfdtmances depend on several factors such as wind, temperature,
and light. These natural disturbances can morougl\ly affect the final result for the

experiment.
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4.1.3 Synchronizing Frequency Value

After getting expected frequency value in both transmitter and receiver circuit such as
minimum and maximum value that the circuit can drive, the fixed frequency value must
be set up in both circuits. This is to make sure that both transmitter and receiver can
operate synchronically. To maintain the frequency for both circuits, they are fixed to
about 240 kHz.

Figure 17: 241.2 kHz frequency at transmitter

Figure 17 is the result of specified frequency value that the transmitter can drive. This

value then is synchronizing with frequency at receiver circuit.
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Figure 18: 242.9 kHz frequency at receiver

Figure 18 is the frequency value that is fixed to make it synchronize with the transmitter.
The 10k Q potentiometer is adjusted to get the nearest value of 240 kHz. Thus, both
circuit operated in same frequency to maintain the r?cciving part. The exact 240 kHz
value is not that easy to get, as hardware always gefting changed due to environment

disturbance such as resistance, wind, temperature etc.
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42  Output Voltage Level

The outputs from sensor circuit are varied base on the input sensed. The voltage
difference produced from output is sent to microcontroller circuit for further process.
This experiment was conducted to check voltage difference produced at the output. The
voltage difference is used to divide the stage level for the final output types. The voltage
range declared in microcontroller source code determines what kind of output it should

produce.

Figure 19: Experiment conducted to test voltage difference

Figure 19 is a picture during the experiment conducted; the output voltage values are not
constant. It changed when distraction (hand move on the sensor) is applied on the
sensor. The values range is about 1.74V to 1.92V. These values then declared as a

constant in microcontroller source code to divide the types of output level.
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Figure 20: Output voltage difference
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Figure 21: Output voltage difference

From the experiment, the output produced varies when input is applied. The input is
distance of distraction between sensor and object. The voltage increases when the object
is approaching the sensor. The voltage difference is used to define specific range for the
microcontroller input. To be more specific, microcontroller defines two stages for its

input. Meanwhile, both inputs have their own output and it is different from each other.
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43  PIC Programming:

This project involves hardware and software combination. For the software part, the
program is written to program PIC microcontroller to read data from sensor circuit.
Language used for this project is C language, and compiler used is MikroC Pro for PIC
version 4.60 (figure 22). Before programming the PIC in hardware using the code, it can
be tested first using PIC Simulator IDE software.
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Figure 22: MikroC PRO for PIC C compiler

The basic process for the source code is to read data from sensor circuit, then analyzing
the input to decide cither it has to send output or not. The PIC Simulator is running
automatically after being simulated, the input must be manually declared in the source
code to make it read the data. The coding was edited from the original code which is
programmed into the PIC, in other words, it has two conditions when input is high and

input is low.
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vold main{) ¢

//5et PORTB, to be input.
TRISBE=(0b0000O00O0CT) ;

//8et PORTD, as output
TRISD={ 000000000} ;

//Initialize all PORTD output te 0 Volt.
portd = 0;

//Do forever
for{;:)(

if { porth == )
//Check and test PortB pin 0 voltage.

{
portd=0;
}

else

{

portd=0b11111111;

delay ms (500);

portd=0;

delay ms(500);:

//Turn ON LED (blinking with 0.5 sec delay) when input (PORTB) is high.

// output_high(PORTD); //LED Turn ON (blinking)

//Turn OFF LED when input (PORTB) is low.

/*else
{
output_low(FORTD); //LED Turn OFF

¥/ // close for loop

} // close main

Figure 23: Basic source code for microcontroller

In figure 23 above is the basic source code for the microcontroller. It is consists of input-

output declaration, assigning input port, input value, output port and output value.
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//Set PORTB, toc be input.
TRISB=(0b0000000L) ;

//Set PORTD, as output
TRISD={ 0bO00GCO000) ;

Figure 24: Input and output declaration

Figure 24 above is the coding fragment for input and output declaration for
microcontroller. To declare any specified port as an input port, it has to be written as
“TRISx = (0b00000001)* where ‘X’ is the port desired to be declared as an input port.
Here, PORTB is declared as an input port (TRISB = (0b00000001)). While, to declare a
specified port as an output, it has to be written as ‘TRISx = (0b00000000)’ where x is
declared as PORTD to make it an output port {TRISD = (0b00000000)).

//Do forever
for{::){
if { porth == 0 )

//Check and test PortB pin 0 wveoltage.

{
portd=0;
}

else

{
portd=0b11111113%;
delay ms (500);
portd=0;

delay ms(500);

Figure 25: Input and output instructions

In figure 25, is the coding fragment to instruct the input and output condition. ‘For (;;)°
is for looping of the program. At first, input (PORTB) value is divided into two
conditions, whether it is logic low (0) or logic high (1). If the input is in logic low, the
output in PORTD will equal to ‘0’ or in other words, no output. If the input is in logic
high (1), so the value in output (PORTD) will be ‘1°, means there is output produce. The
output in logic high (1) is declared as blinking output \Nith delay 0.5 second.
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4.3.1 Input Low

void main() {

//Set PCRTB, to be input.
TRISB=(0b0000000L) ;

//3et PORTD, as output
TRISD=( 0bL0OGCOO000D);

//Initialize all PORTD output to 0 Velt.
portd = 0;

//Do forever
while (1)

{

//Check and test PortB pin LOW voltage.
porth = 0;

portd=0; //portd in logic low

Figure 26: Source code when input is ow (no input)

Before programming the hardware with the source code, it has to be tested first in
software called PIC Simulator IDE. The program running automatically after it is
simulated, so it need fix input value for it to display the output. The whole source code is
divided into two, input low and input high. Figure 25 above is the coding fragment for

input low which resulting no output produce in output port.
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Figure 28: 8 x LED Board for PIC Simulator Output Tool
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In figure 26, the input (declared in PORTB in PIC pin) is set as low. Figure 27 shown is
the PIC Simulator IDE used to test the coding. When simulating the program, the output
(declared in PORTD in PIC pin) doesn’t produce any output. The view the output, 8 x
LED Board is used and PORTD is assigned as output as shown in figure 28. As a result,
no output display both in the LED Board and also 8FRs (Special Function Register)
shown in figure 27.

4.3.2 Input High

vold main{) {

//S5et PORTB, to be input.
TRISB={0b000000O0L) ;

//8et PORTD, as ocutput
TRISD={ Cbh0O000O0O0)} ;

//Initialize all PORTD output to 0 Volt.
portd = 0;

//Do forever
while (1)
{

//Check and test PortB pin HIGH voltage.
portb = 255;

portd=0b11111111; //portd in logic high
delay ms (500} ;

portd=0; //portd in logic low (to
get LED blinking effect)

delay ms (500C);

Figure 29: Source code when input is high (input available)
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Figure 30: PIC Simulator IDE simulation process
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Figure 31: 8 x LED Board for PIC Simulator Output Tool

Figure 29 shown is the coding fragment for input high. The input (declared in PORTB in
PIC pin) is set as high. When simulating the program, the output (declared in PORTD in
PIC pin) produce output. The view the output, 8 x LED Board is used and PORTD is
assigned as output as shown in figure 31. In the coding (figure 29), the output is
instructed to blinking with delay of 0.5 second each. As a result, LED in the LED Board
blinking for 0.5 second when the program is simulating. Same with SFRs (Special
Function Register} in the main window of PIC Simulator IDE (figure 30). The SFR for
PORTD highlighted continuously with 0.5 second dela}y.
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

It is known there are many factors that can lead to road accident, and collision is one of
them. Therefore, it is necessary to develop sensitive ‘detection tools to help drivers to
take precaution during driving. The car sensor development is a very useful product to
be implemented. It is an alternative tool to reduce car accident statistics. The whole
process involved hardware and software design. This project also requires prototype

fabrication to prove the system’s function.

The project is done by using ultrasonic transducer as the main sensing device. Input and
output recognition is controlled by microcontroller part. It can read data and send input
to produce output. The overall process for this project involved hardware and software
interfacing. It is a useful project and need to be imgroved for better performance. In
conclusion, this project is a useful system in automobile technology, which is used to

warn the driver of the immediate danger of collision and prevent accident.
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5.2 Recommendation

Several modifications were made to accommodate the project goal and objective. The
sensor itself must be sensitive enough to detect any upcoming object. The detection
accuracy must be controlled to avoid any unnecessary noise or disturbance.
Microcontroller enhancement will lead to more sophisticated project and improve the

system performance.

Although the basic objective of this project to design an alarm system to prevent
accident, the sensor can not differentiate what kind obstacle approaching. It will
recognize everything as potential hazard that may cause accident. So the further works
will focus on special recognition system on how to differentiate object whether it is a

potential hazard object that may cause accident or not.
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APPENDIX A

Gantt Chart Fyp 1
Gantt Chart Fyp 2
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APPENDIX B

Datasheets

PIC 16F877

47



o

MicrocHIB

PIC16F87X
Data Sheet
28/40-Pin 8-Bit CMOS FLASH

Microcontrollers

R R A B R BRBRBRBRERRBRBRBREHTBTREEEETTEEEE—————————————=
L "
£ 7601 Hizizadiis Techirehagy b -



fMicrROcCHP

PIC16F87X

18/40-Pin 8-Bit CMOS FLASH Microconollers

Devicas Included I EMs Data Shaet;

1 :|"~+5=§'-=.- PITARFETE
Al v PR

Migrocantrol ler Core Featuras:

i peror e Rlat OFL
Or's 38 smne A ong et i sarm
A sgE oysis mmriions: serepi T program
Eranikas woich are et Dyl
CEARnQ spesd 20 - 20 =2 1ok BRE

DL Zars prmtn o
LE fp 8% % 4 ayds o FLAL- Program Narery
L fo 2Ee X e byies o Dok Blesref (SAM
LE 12 236 ¥ £ Eyies o EEFSOW Dum Memry
Pron somiosiine i e SIGT BT I8 Mg TeTT
Inf=Tupf DapEE Ik 0T 1 oo
EqF eya Sxas Farcware sk
Lt Inelred and relntive sddressirg madss
Poyver-un Seze IPCRD
Foorsr-up Trmer ST and
Cviaiy StamLp Trer (08T
Wale~Ceg Trer (D) alh B v b RT
RO o e InE TR
Fropammabis nde wsiaciion
Fraver 23vin) S_EEF mince:
Geenathe oozl ot oefioric
L o e, i sipned DWIGE FLASHEESRON
irraegy

-

* Fidy sisic dakr
» eClof Bard) Fregrammirg'™y DGR G 8 T
4.4

-Gl § Sevagglg v twe pns

Frpienzir teaoivnie moosss i progrm marore
A Gu ouaryin) Chage rapge OV NS EY

FIE S GECGITE Sk IS A

Cemvary, rovsrizlard Sxerdrd temnerHaE
2arges

" Lua-piasm oo sar i

- DR e Y Sk
= s O NEr gyt

Fin Elagramm

Singhe £ r-Crouk Sen Frogrameing cutekl by

EOIp
TRy — [ ] e apnE
oo o [ 1af] = REEFL

LoE SR e
u
xX
E
#

[T e {r - TR R Y
[LRRaTE VR
LI e [
AT e [] W
AR e[ 2
AR e[ 2

A ] e ALaETRTA
L] e LRSS
3 ] w— AR

Paripharal Festuses:

Tirert: Bbksmesouries &B% £-3f pr=sca r
Teerd: Hbhkomer-reunies sEE prascsler

Lo o ppretered Lidrg SSEF vl Sy
Hptotid Hoa 3
Trers Lk smemiouris- Ak e-5d paricd
regisixr, wrEsoaer and soslzeyer

" Tad Saqire, Compars =W rodiles

- CntrLee 5 18-Ld, e wecbeon B 122 s

- Toepoars: s ETE, rax rezphdan s 20 nn

= FAaRE TR, resCis o B 10D

1} ek mubi-crarnel Arskeg-te-2 ghel sorserer

- Samzbrorous Secl BorESTwih EPT aster

o g 1O sk nzker S,

Linkemeal Symtbyvorous Asynzbior cis Recsiver
Trpsr B SLBASTECH wilh ot add=s
Jeieriicne

Pyl Sm Fot RS e widy wih
=il 55 TR e TF somirls @ik ne my
Bl deiEcion Sheu iy o

Etipr il Reessl B DR

£ 7601 Wacimohy Pestpesign I

LI e



PIC16F87X

Bl Dlsgrame

POIF, 801G

FOISFETEET

wamsr —Lli

rasL e [l 1l ] e B D

IO SOCAT HNEIT
4 s = Ralint: of foull 01}
rener —H1

FCIGFETT R~
o :g? PCIEFEM o v arene S
favhy D4 T - QL RHENT
wHl —CIHa 29105+~ BIDWAERD
RIE WA — AT

AR ""l‘l-'-!ﬂ i

" SodAAnARd
I é'é”l
L AT I
gEE‘i&?%

R
PLEC ilakbleg,
LI I
TRLIBCEL SEed gl::?lgg - .-
o e e
RN e H 2 s ML
SEE e S=0
of:"gi}ﬁ.n": ¥ i = e
FENTIZES 1281 o o ¥ iienas
* 1'%y g i e g o BT
s i
B By pnticd i‘ﬁ,"‘"_’@ﬁ%, .
et 5”’3‘;@%;3
RN R
Sl iﬁ“ﬁi ?
gy
S— - i B 33585 ﬂﬂﬁ;*-m w
NPT ~— I s RONTHMSTICE

LA TEHANC ST e

i THCY Wiy Teskn by



PIC16F&7X

sy Featares
FICmloro™ wid-Rangs Rafsrensy FIC1§7E72 FICI1§5ET4 FIC1EFETE AICIEFERT
sy (DA%
Cpenteg Fregenty au-TAN-2 AL I3N-R D52 -2 s LA
REZETS . 3mid Delssw, #on. 208 PR, EOR FOR, EOR PoFE, BECR
FRAT OET; FART 25T FFT BT PFT R
=_A5H Fraoryr BiEmay ; . .
- H‘ﬁ:" 1;"‘:' g 4% 45 5% o
:3ip ey hstes EEH] IEH ET ] 3y
EEPA DM Dol Mamy AR 2k 2] L]
b= i M 1% T K] 12
U Pn =ors A B Paiz A8 CEOE] oAl Foiz £Z,CCE
TIrers C 3 3 ]
Capive Ganere N Mot s = 2 2 3
Eapzl Commaninadiots RESE LEART | WEST LBART | WEER LBART | WESR LEART
Puale Commur tadioer — PR - PEF
Rt emiogria-Cip el Sodu e Sk ctiarein | & Inak chinrrely | 3 b chyoreln | 2 inpn charrelz
insdractior g EFsiurioe | 3 Feinciime |32 Reincions | 32 eainciten

6 2wl Wi Tecucl I

DENLY -y 2



PIC18F87X

1.0 DEVICE OVERVIEW

Tt documert comiaks dveks specPl nbemedoe,
AdcE oy Iromalier mas te ‘cund e PiDmime™
K d-Fanps Sefeenze Sarus IDSIL35, atih may
£ soiared Foon T e WM eTeh s Sy B Sepresen-
e 1~ Searkaded Yom Fe Mrche sebs e Tre
FEference vl shasd be enslieree 5 2omser-
ity Soclroend w0 i daky sheet, sl o it nesom-
meced rapaieg o 3 teties r duTmdng o e cEvIe
Frc-Racire and poerabior of e AT DAY WIDCules.

There ars for deviies WFIC-EFERS PALIeFENd,
FiZIesE arc FICEFERT. caveres Ty Rk Sl
rheel, The SI0I2FRTLETT dsviker wme ¢ ZE-rp
rackages and the SI0CEFETTRN delten eee
srpie packsper. TFe Samlel Sisee Fod leoret
rplerenied oo e 2Eenr devices,

The fetuang devie bk dagrams ars scited £ or
Admter 2-amier Fpa -1 andAC-gi far Sigure -2
The 2%or o 05 prrocts ars loted in Tatie -~
AT -2 respEsiles g

FIGURE 1-1: PICAEFE?S AND FIC1EFE7E BELOCK DLAGRAM
. Viggran Oy
Hevize FILARH el Homoy LEFROM
P AL 4 3 yax 2% ytan
(R £ B Hia Fod o ]
o3 —1. : PORTA,
ﬁhﬂﬂj—ﬁ# 1] oo
FLAG i sl ALK
FayEn s . o JX] TSN
Wty PP v i b o] w2 «
—f] ;
ﬁw [F' e 3 Lo
Iny LHTEEVU —_—
renLcio ng —ML :,g:
Dowd dzir T JI o) ks ‘ e
ErEL ute
RS
jememl s
— PLHTE
L I eonviossaick
; wl.? .-.g IO
’! | It e[} w2o
o Cxdlox | T BCWGIRATL
el R RS ac f = G} RowsEere
Cxid Foenns i ] wamon
L) B _H= BTACE
TTrR— <} wonRAT T
. [ e
S ﬁ:;':.; = e
ST 1IN Troarraa ]
QRCTIROLY Rt
InCimzd
e H 4
Ao Vaiegu
Progwmming
MR g
Nreas T Timet: H# AT
T 1l il I
I 1 I i
- RS aTe r
Tda CEAOM COF 2 Txidl Fart x0T
Msix 4 bigher sdar 2w T e STARS regihe.

1 CHC 1 Mikezadty Lesqizkig g

LI g &



PIC16FB7X

FIGURE 1-2; PIC1EFE74 AND PICIEFET? BLOCK DIAGRAM
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TABLE1-1:  PICIEFR73 AND FICIGFETE PINCUT DESCRIPTION

I o | soiL } oGP Bustar Sewrizion
il AEW i nd Tl'ﬂ f‘iﬂ' -l vy bt
CECIULEN & u R e B -
CECHILEILI [ '3 o - Lzl e kil szl Commcte 1S Ly o emiaic u
Sy apd e tale. 1 R srede Ve 000 W culpus
ZLELS) wlr o boex: 1 B Sy ot KT, e devioin
1w i-shudicin tyds 1xtw
R WA ] T 1¥F W W i | iy el gL et g m veg s e g | s
1A% o - aukim S HEEET B Phe dewica
PEH LA 110 lhdbmsE o W st
& Do pi - @ hH "L Sl o m v b Aok il
Ra i ¥ ] L "L R ARETIR S YL B, IR
H& e s, L] + L T Wil en w3y b arrakig ekl o vegatrer gk
‘sfgcatin rSRage
M& dearh Wy AET = b & I *rL e muw b ek ineaid G sk aronke;
‘izt mftugr
[LLTH ey ] [ o i Hadogn B s bR T ook Bl e | araild
rduy uRd £ spardis oo
P J t k4 L HE% i R D Ry e S 1 sl mas
Rl Tm BRI ] Il
PUH TR o m o iicdlion! 153 gand §C0CTE s S0 sarvemie
PR v e <h ek i 0l Rsts.
MM T el 2 h R | LEER TR R - B E e IR T T
L1:13 & o L T
[z N re i s
2 R M) M 2 i TR I bs e b o begs sougeme ey ek
Hilk o ¥ L T L TTTE ST o TR O
itz b P L "L i UL SETR T o T O
[ R :';' A w 1Ly il a1 e ] ke g S al
ALgIEN g Jheb
HE L 2 F e 1 "L‘ﬁ“m ol T E TR R RLA AL T RAT | TS, FETIE |
SN i e
PEH L inu Siabaas] ongl ick gt
MLRT IR sl | 7 " | ) UL oar whis be e e i lieks v Al e Samn)
aren TR
[ R Ts PTuCH U 12 e 4d = T cin gha Lo e Toa) vecdebe rplu Cedaal
[[F=F DR L MAETTERTHL RS T W T T
Ll B i 1 'y 1 ] L Lan ek e adaE e plioeat v ed
LA P LY
HURSURELL H ] 3 54 AL ot ks i IR gt n e A sk igdauii
o S 59 1% madss
| e e A 1% - fiin i SUA Lan gbo b Ha 5V Lale - (8P needd) o
T DIRT e
[ P 12 i i i MU san gl X e 31 Leebe G140 vk
[HCHRE 1! v i ut HEE gt ak Bo W UEART Snvmeliunas Travamilan
Bavadninoy Check.
LR R 18 4 kg ) 00 san e e Bie UNART Baypiclauras, s Hacereg o
Hataditwitiuy Dits
KH - LR L " P ity wmenzs 1oy ke ared 00 m
WLl 5 i " — Pexlsowapy i bz a-d D pin
Lege 1o mal! LD Sofimd e przadiuial 1" = gy
- e R[N | NETA] %1 s Sahinl i 1l

Mol 1 Tho e fno Sctanal U o ingedl 2o sRafbgu-tdd e e aolmanial ivktin o
2 Tlre W'V ju s Setar @ 1o g inja? welan el 9 Motk Peguaneaeg wede.
3 Ths Waen o Setoa® T g i wwn Seipipued - HU acG il meds o @ SHO% ingpatfieiwoa

]
B0t amredeye Tecraiugn It USA oy



PIC16F87X

TABLE -2 FIC1EFER4 AND PICEFEST PMOUT DERCRIPTION
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