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ABSTRACT

This research project is about design of avoiding car collision using ultrasonic
transducer. The ultrasonic sensor has been choosing due to the huge advantages
compare to the other available sensors in the market. The transmitted signal and
received signal from the sensor have been evaluated and compared with the
environmental noise to provide correct information for the avoiding collision system.
A software system has been designed to analyze the signals and to develop a reliable
signal processing algorithm for the avoiding collision system. The actual data have
been compared with the data from the designed system. The results from this project
demonstrate that the system could supply correct information and reduce the number

of false information to driver.



ABSTRAK

Projek penyelidikan ini adalah mengenai reka bentuk transduser ultrasonik
yang digunakan untuk mengelakkan perlanggaran kereta. Sensor ultrasonik ini telah
dipilih berdasarkan kelebihannya yang besar berbanding dengan sensor lain yang
terdapat di pasaran. Isyarat yang dipancarkan dan isyarat yang diterima daripada
sensor telah dinilai dan dibandingkan dengan bunyi alam sekitar untuk memberikan
maklumat yang betul untuk sistem mengelakkan perlanggaran ini. Satu sistem
perisian telah direka untuk menganalisis isyarat dan untuk membangunkan algoritma
pemprosesan isyarat berkesan untuk sistem mengelakkan perlanggaran ini. Data
sebenar yang telah dibandingkan dengan data dari sistem yang direka. Hasil
keputusan daripada projek ini menunjukkan bahawa sistem ini boleh membekalkan

maklumat yang betul dan mengurangkan bilangan maklumat palsu kepada pemandu.
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CHAPTER 1

INTRODUCTION

1.1 Overview

Nowadays, there are many types of sensors have been used in the automotive
industry. These sensors have many functions to users such as to provide a
comfortable handling to driver, to detect problems which might arise in the vehicle
system and to offer safety precaution to driver. Sensor is a device to convert non
electrical parameters into electrical signals which are proportional to the value of the
physical parameter being measured. A sensor also known as detector is a converter
that measures a physical quantity and converts it into a signal which can be read by

an instrument [Wikipedia].

In this report, an ultrasonic sensor was used as a sensing system for avoiding
car collision when reversing the car. Basically, ultrasound is a sound wave which is
transmitted into a specific area and will be reflected if there is any obstacle. From the
travelling wave, the time difference for transmit wave and received wave will be
calculated and by using the speed of the ultrasonic waves, the distance measurement
can be obtained [Song Li and Xiaokui Ren, 2010].



Figure 1: An example of transmitted wave and reflected

wave for ultrasonic sensor

When a driver wants to reverse the car, they will look into the back mirror to
see any obstacle behind the car before hit the accelerator. However, there were some
blind spot that couldn’t be seen by driver through the back mirror. With the
development of ultrasonic sensors technology in the industry, driver now can avoid
collision during reversing by using the ultrasonic sensor to act as an assistant to
driver. Ultrasonic sensor ability to detect object in wide ranges have made it as the

common sensor used for collision avoidance

Figure 2 : Example of reverse sensor



1.2 Research Objectives

The main objective of this research is to design an avoiding car collision
system using ultrasonic transducer. This system will focus on to improve the
functionality of ultrasonic sensor by eliminate a disturbance to the signal and
increase the information value from the received signal. A software system will be
developed to evaluate the ultrasonic emitted signal, received signal and noise from
environment. The signal will be processed and analyzed to minimize the error in the
ultrasonic system. After that, a signal processing algorithm for the system will be

developed to produce a good system for the ultrasonic sensor.

1.3 Problem Statements

Currently, all the new vehicles in the market are build in with the reversing
sensor at the back of the vehicle. For examples, luxury vehicle like Toyota Harrier
have been built in with the reverse camera sensor to avoid collision during reversing
the vehicle. This kind of technology are really good but need a higher cost in order to
install it. Due to that, this kind of system only be installed in the high end or luxury
vehicles. For the middle and low end car, the cheaper system will be used to cut of

the cost in order to penetrate the market with a reasonable price.

As a result, most of the automobile companies have used the ultrasonic sensor
in the reversing system for avoiding collision. Two units of ultrasonic sensor are
commonly installed at the back of the car to detect obstacle. However, even all the
new cars have been built with this system, many accidents still occur during
reversing the vehicle. For example, in the figure 3 below, a signal cover for a car is
broken after been hit by a car which came out from a car park. This accident may be
looked as a small matter since it not cause any injury. However, it might be a bigger

damage to the owner if the car moving faster toward the reversing car.



Figure 3: Accident occur at car park

There are also cases where driver have hit a pedestrian who cross over at the
back of the car which has cause the leg of the pedestrian broken. In the Metro paper
on the 9™ February 2012, there is a sad story happen where a father have lost his
beloved son after he accidentally hit his son during reversing his car at their house.
Even the car are built in with the reverse sensor, the sensor could not detect the
children came to the back of the car because of the blind spot area that cannot be
covered by the sensor and the less realibility of the sensor ddetection. This was really

a huge lost to the family which cannot be replaced by anything in this world.

In order to avoid this kind of accident and lost happen in the future, this
project had been proposed to improve the ultrasonic system reliability in the car
avoiding collision system especially to supply correct information to driver for the

area that couldn’t been seen during reversing the car.

1.4  Research Methodology

For this project, there are several methodology to be tag along. Firstly, to do
the literature review on the past similar project that has been done. A deep read and
analysis have to be done in order to have a good knowledge and information for this
project. From the literature review, the basic knowledge about ultrasonic sensor have

been gained. The characteristic of ultrasonic sensor have been differentiate with the



other sensor in the market. Common problems in the ultrasonic sensor have been

identified through the later stage of the literature review.

After done with the literature review, the hardware of the system will be
designed and implemented for the system testing. The programming for the
microcontroller will be designed to catter with the requirement of this project. The
hardware system and the microcontroller will be integrated to acquire data from the
experiment. The result from experiment will play a vitol role to improve the avoiding
car collision system. All signals will be processed and the data will be collected for
data analysis. Lastly, the outcome from the data analysis will be used to produce a

better system for avoiding car collision.
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