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ABSTRACT

Automobile headlamps provide illumination for driving that enables efficient lane keeping,
detection of potential obstacles such as other vehicles and pedestrians, and perception of traffic
signs. The bright light of high beam was the main cause for short period of time blindness of
drivers (glaring), pedestrians by glaring of high beam light. In addition to that high beam
reflections from other vehicles on the side view mirror and inside view mirror of a vehicle also
causes similar damages. Many drivers experience such problem especially when vehicles are
running in close range, the high beam from following vehicles will strike the side mirror or the
rear-view mirror of the vehicle at the front, and this high beam reflection causes a discomfort or
temporary blindness. Drivers become unable to see what is coming from the front, which might
cause: collision of between vehicles, death of pedestrian, vehicles losing their lane, vehicle
rollover during night caused by glaring of high beam. The researcher uses primary sources and
drivers in which are more prone to such problems through questionnaires and interviews to
assess the importance of this design. Since this thesis work focuses on the high beam glaring
problems caused by following vehicle, uses primary data of the driver respondents to show the
how much of a problem is happening. The objective of the study is to design anti glaring system
for this high beam glaring problem that happens due to following vehicles high beam striking the
side and rear view mirror. The design of anti-glaring system for side and rear-view mirror
during night driving can avoid the glaring problems which might be caused by unnecessary
usage of high beam from the following vehicles on the road, especially light vehicles, which is a
common participant in nighttime traffic incidents. The newly designed anti glaring system for
side and rear-view mirror automatically detects the light intensity of following vehicle by using
a micro controller , motor controller and mirror motor. The system will automatically turn the
mirror in to a position where these coming headlight will be having the list chance of strikes the

driver’s eye until the approaching vehicle passes.

Keywords: High beam light, glaring, headlamps, and mirror



CHAPTER ONE
1. INTRODUCTION

1.1 Background of the study

In daily activity of human being needs light. By enabling vision, the use of light at night delivers
a number of benefits to people. Such benefits include greater safety for pedestrians and drivers,
reduced fear of crime, more use of outdoor facilities after dark, enhanced economic growth and
the creation of built and natural environments that are a source of beauty and entertainment
(Boyce, 2019).Weather sun light or manmade or electric light for their daily work. Because at
night time it’s difficult to do their activity properly because at a night time human being eye
vision minimize ability to identify object easily or human eye completely does not seen object
during night time. Also, human being need for daily activity also comes to night time doing their
work. The most fundamental reason for using light at night is to enable people walking outdoors
after dark to see obstacles on their path ahead and thereby avoid colliding with them or tripping
over them (Boyce, 2019). Different jobs done by human at night time to use their time for extra
income generating. Also, different job discipline needs to work at night time, form different
discipline the most well-known is driving vehicle at night time because the characteristic of work
also needs to work at night. Vehicles travel at night for transporting goods and passengers from
one place to another place. Especially vehicles which carry goods travel place to place not only
at the day time. Most of the times they travel at a night time because of some goods are
perishable that lose their value if they do not reach at the market so the vehicle must be travel at
night. As the result vehicle need lighting system to avoid the darkness and travel easily during
night.

Light system of vehicle has a great impact for the driver to identify the road obstacle on the road
and road side object. Obstacle like pedestrians, constructed road, holes on the road, road crossing
animals etc. To identify such things vehicle must be install light system which is used during

night time.

Lighting system of vehicle not only use for night vision but it also used for different purpose on
the vehicle for example used for transferring road information for another vehicle. Also, it used

for showing the direction of driver wants to go, vehicle size and height and position. Lighting



system on the vehicle is of two types. These are high beam and low beam. These two lighting
systems are used to increase the driver visibility during night to identify different obstacle. Also,

these two light systems use at different time and place and also for different purpose.

Low beam light used when the vehicle in a city or when much more of vehicle moves in limited
speed at city or congested road during night. The effect of low beam was does not show clearly
the object at longer distance and decrease the driver visibility at night. Therefore, driver use

another option which is increase his visibility. These lights are known as high beam.

The high beam light has great impact on the drive visibility as show in the above but it also has a
negative impact if we do not use it properly or if we don’t use it at the right time and right place.
it may be cause of accident in different ways because when two vehicles move at night going in
opposite direction on two-way road and one of the vehicles which uses high beam light reflect on
the other oncoming vehicle, tends to minimize the visibility and causes temporary blindness.
This temporary blindness is referred as glaring during these moments, can cause of vehicle to
lose its lane, rollover, collide with each other, collide with object near road side, pedestrian lose
their life. Also, pedestrian cannot see what is coming in front of them because of this high beam
light effect during night. Low beams provide less illumination and are used at night to illuminate
the forward path when other vehicles are present. High beams provide significantly more light
and are used to illuminate the vehicle’s forward path when other vehicles are not present

(Asaduzzaman, Islam, Paul, Alam, & Rahman, 2013)

High beam of a vehicle is an important device which is used to identify road obstacle from far
away and driver to identify obstacle and take action before reaching at the obstacle. High beam is
used for illuminating a road doesn’t have very much traffic on it. By that way the driver can see
further ahead for any road obstructions. High beam is also used when a driver is one an
unfamiliar road and if there isn’t much in the way of lighting such as street lamps (Asaduzzaman
etal., 2013).

In addition to that high beam reflections from other vehicles on the side view mirror and inside
view mirror of a vehicle also causes similar damages. Many drivers experience such problem
especially when vehicles are running in close range, the high beam from the vehicle at the
backward (following vehicle) will strike the side mirror or the inside view mirror of the vehicle
at the front, this high beam reflection causes a discomfort or temporary blindness. The problem



is the cause of road traffic accident during night time as the result of high beam glare. High beam
reflection on side view mirror and inside view mirror coming from backward are one of the types
which causes such glaring. Such glaring reflections also cause similar damages like the direct

high beam reflections.

1.2 Statement of the Problem

In Ethiopia during night time there is a number of road accident occurrences from day to day to
year to year drastically. This problem happens due to different causes. One of the most causes of
accident at night is glaring of high beam which is caused by the high coming from vehicles
headlight. This high beam glare can cause accident by temporary blinding the driver which
comes from the opposite direction, as a result they lose their visibility for short period of time,
for that reason the driver counter act for the glare trying to turn the steering to other side at that
moment they collide with other vehicle, pedestrians, un movable object like curb stone, roadside

pavement, rollover which is some accident can cause of total damage and death for human being.

Survey on accidents due to headlight glare from a journal shows more than 30% percent of
accidents during night time happen due to headlight glare. The visibility during night time also
reduced due to fog. The correct use of dipper (low beam) during night is essential for the drivers
in the presence of street light. The unwanted use of high beam may lead to unnecessary crashes.
A survey says that 26.5% alone use dipper correctly out of 73.83%, remaining 48.3% continued
in high beam itself and the remaining 25.53% dipped the light for a few seconds and continued to
be in a high beam (Lakshmi K, Nevetha R, Ilakkiya S N, Ganesan R)

In our country, most of the time the road serves as a two-way traffic. Vehicles are plying on both
sides of the road. When high beam light from the headlight of a vehicle strikes the driver eye
from opposite direction, it glares him for a certain amount of time. This glaring discomforts the
driver. This discomfort will result in the involuntary closing of the driver’s eyes momentarily.
This fraction of distraction is the prime cause of many road accidents. In contrast to the problem
of distracted driving, most drivers and popular media seem less concerned about the limitations
of visibility at night. Nowadays many accidents at night are caused due to the high intensity of
headlight from the opposite vehicles. So many health issues like eye problems, headaches,

mental stress, etc. are caused due to high headlight intensity.



In addition to that high beam reflections from other vehicles on the side view mirror and inside
view mirror of a vehicle also causes similar damages. Many drivers experience such problem
especially when vehicles are running in close range, the high beam from the vehicle at the
backward (following vehicle) will strike the side mirror or the inside view mirror of the vehicle
at the front, this high beam reflection causes a discomfort or temporary blindness. The problem

is the cause of road traffic accident during night time as the result of high beam glare.
1.3 Objectives

1.3.1 General Objective

The general objective of this thesis project is to design anti-glaring system for high beam

reflection on side view mirrors and rear view mirrors during night driving.

1.3.2 Specific Objectives
The objective of this thesis is achieved through the following specific objectives:

v Study the effect of high beam reflections on the side view mirror and rear view mirror.

v' Gather data by taking sample survey and preparing questionnaire to show the effect of
high beam reflections on side view mirror and rear view mirror.

v" Design anti glaring system for side view mirror and rear view mirror circuit diagram

v Develop a prototype for the designed anti-glare system for the side view mirror and rear

view mirror.

1.4 Significance of the study

The significance of the proposed thesis work is;
» Reduce the effect of high beam glare on the driver and road user.
» To avoid short period of blindness

» Reduce accident in Ethiopia caused by high beam reflection.

» To increase safety of the driver and pedestrians

» To minimize problems which come by careless driver which are not reduce high beam
1.5 Scope of the thesis work

v' The spatial scope of this thesis will to design and reduce the effect of high beam

reflection on side view mirror and inside view mirror on night driving.
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Review different literatures on design of high beam glare reduction.

Design possible anti glaring solution to avoid high beam reflection.

Select different materials and devices for the design.

Purchase different components which are used to for design of anti-glaring system for
high beam reflection on side view mirrors and inside view mirrors during night driving
from Addis A baba, if it is available.

Check the result of the design on simulation using Proteus professional 8.7software.

1.6. Limitation of the study

In executing this thesis work, there were different limitations. From those limitations, the

following are the major ones:

Unavailability of material that are to be used for preparing the prototype.

Finding the exact area on the mirror in which the reflection on the side view mirror
strikes the driver and passenger eye, since the vehicle with high beam which is located at
the back of the ones vehicle does not have a fixed way. This scenario makes the study
hard.

Finding articles and references on the glaring of side view mirror and rear view mirror

was not easy.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

Light is electromagnetic radiation within a certain portion of the electromagnetic spectrum. The
word light refers to visible light, which is visible to the human eye and it is responsible for the
sense of sight. Visible light has a wavelength in the range of 400- 700 anemometers (NM),
between the infrared (with longer wavelengths) and the ultraviolet (with shorter wavelength).
Light can be produced by nature or by humans. Artificial light is typically produced by lighting
systems that transform electrical energy into light. Vehicle lighting systems are very important,
particularly where road safety is concerned. If headlights were suddenly to fail at night and at
high speed, the result could be catastrophic. A key point to remember with vehicle lights is that

they must allow the driver to:

e Seein the dark

e To be seen in the dark (or conditions of poor visibility).

Sidelights, tail lights, brake lights and others are relatively straightforward. Headlights present
the most problems, namely that, on dipped beam they must provide adequate light for the driver
but without dazzling other road users (Denton, 2007). Night driving is difficult for many people.
Driving in the dark is very different from driving during daylight hours. The human eye’s field
of vision is much smaller without the help of natural light. If a driver feels less than confident
driving at night, the light from a front-lighting system will help improve his or her night vision
and safely reach the destination (Chen & Chiu, 2018). Human eyes are very sensitive to light. If
eyes suddenly get in contact with light after darkness, cornea present in the eyes gets contract i.e.
vision gets blank and require some time to recover the vision. Much time the situation comes
when suddenly vehicle approaches from front with headlight in upper mode causes blindness to
the eyes of the driver, during that time vehicle cover some distance and accident may occur. This



temporary blindness of eyes is called as glaring effect (Journal & Special, 2016). Head lights of
vehicles are inherent for night driving. These bright headlights which assist the driver for vision,
while driving at night, pose a great threat to the other road users coming in the opposite
direction. The bright light of the vehicles causes a discomfort in the form of a glare to the
oncoming driver (Verifikasi et al., 2005). The major causes of accidents during the night, as the
opposing driver will not be able to see the road clearly due to the brightness of the oncoming
vehicle's lights (Verifikasi et al., 2005). One problem that drivers experience at night when
traversing a road are the headlights of another vehicle. When another vehicle approaches a driver
from the rear or the front of the driver's vehicle, the headlights of the approaching car can create
significant temporary vision impairment. As the driver's eyes adjust to the intense light source,

the driver is at an increased risk of an accident(Data, Nigro, & Plains, 2007).

Research data from the National Highway Traffic Safety Administration (NHTSA) indicates that
roughly 25 percent of automotive travel occurs at night. However, nearly 52 percent of all driver

fatalities and 71 percent of all pedestrian deaths occur during dark driving times (NHTSA, 2018)

Much time the situation comes when suddenly vehicle approaches from the front with the
headlight in upper mode causes blindness to the eyes of the driver, during that time vehicle cover
some distance and accident may occur. This temporary blindness of the eyes is called a glaring
effect (Journal & Special, 2016). Glare is the visual effect of scattering light within (or in front
of) the eye caused by a relatively bright light source in the field of view. The scattered light
(veiling) reduces retinal contrast across the visual field and thus reduces overall visibility
(disability glare), in addition to causing distraction and annoyance (discomfort glare). If the glare

is strong, it may cause total wash-out of the scene.

Figure 2.1. High beam glaring



The contrast reduction makes it difficult to perform various visual tasks related to driving, such
as detecting pedestrians detecting other on-road objects, and following the lane. Disability glare
as well as discomfort glare caused by oncoming headlights has been associated with nighttime
traffic accidents (Hwang & Peli, 2013). Night time fatality rates have been 3 to 4 times higher
than daytime rates for decades (NSC, annual; Owens, Andre, & Harvey, 2003; NHTSA, 2007).

Although the difference in road safety between day and night involves multiple factors, including
increased incidence of fatigue and alcohol consumption, the entire population experiences poor
visibility when driving at night (Mikoski, Zlupko, & Owens, 2019). Crash data show that poor
visibility at night is the leading contributor to fatal collisions with pedestrians, cyclists, and most
likely other low-contrast obstacles. Moreover, the evidence indicates that drivers do not

compensate behaviorally for limited visibility at night.

Table 2.1. Glare level (Source: Int. J. Environment. Res. Public Health)

Glare level Description

Disability glare Intense feeling of glare, serious blinding, difficult to open eyes, cannot see the
target

Interference Slightly stronger glare feeling, dazzling, the eyes want to avoid the line of sight,
can recognize the target, the outline is not clear

Acceptability Slightly blinding, visual recognition is essentially unaffected the outline is
clearer

Research has shown, for example,

e Traffic speeds are roughly the same in day and night conditions
e Most drivers do not use high-beam headlights when appropriate and
e Drivers don’t notice the deleterious effects of dirty headlights that are common in

inclement winter weather.

These findings suggest that drivers are unaware of normal limitations of night vision and,
therefore, they seem overconfident in their ability to drive safely (Mikoski et al., 2019). The
terms isotopic, mesmeric and isotopic refer to three ranges of human vision adaptation level,
which differ in anatomical response, spectrum and their effect on visual acuity. Isotopic: This
term refers to cone vision and generally covers adaptation levels of 3 candela per square meter
(CD/m2) and higher. Adaptation level is the overall brightness of your environment that your

eyes have adjusted to. Translated into illuminance, if the average reflectance of your
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environment is 30%, an adaptation level of 3 CD/m2 (candela per square meter) would result
from illuminance of approximately 30 lux (3 foot candles). The combined peak sensitivity of the
cones is at 555 NM, in the yellow-green part of the visible spectrum. The lumen, the basic metric
of visible light, is defined by the combined cone response only. Mesozoic: This term refers to a
range of human vision with both rods and cones active. There is no hard-line transition at either
end, but for most intents and purposes the mesmeric range is generally considered to be from 3
CD/m2 down to 0.01 CD/m2. Isotopic: This term refers to rod vision and corresponds to an
adaptation level below 0.01 CD/m2. The peak sensitivity of the rods is at 507 NM, in the blue-
green part of the visible spectrum. While there may be some (very little) cone activity at 0.01
CD/m2 , once the light level drops to 0.001 CD/m2 , only the rods are active. At this point, the
ability to discern colors is gone. In addition, since there are no rods at the forgave and the cones
there are not receiving enough light to be stimulated, the ability to discern fine details is gone.
This light level is what you will find on a moonless night out in the desert, far from any town or
highway illuminates. Drive out, turn off the car lights, and wait for your eyes to adapt. With light
only from the stars overhead, you will be able to see large objects like boulders and shrubs and
perhaps a rabbit scampering by. But no colors and you can't read the newspaper! Isotopic vision
plays a major role in night vision. Human eye consist of two types of photoreceptor cells- rod
cells and cone cells.Isotopic vision occurs due to rod cells. Rod cells can function in less intense
of light. There are approximately about 90 million rod cells are present in a human eye. Rod cells
are usually present at an outer edge of the human eye. Rod cells are usually more sensitive than
cone cells so it plays a very little role in color vision. This is the main reason that the colors are
not so obvious in the dim light. Isotopic vision is also called as night vision. The intensity of
light is measured in lumen per radiant(Im/Sr) or candela (CD). The luminance level of isotopic
vision is 10-3 to 10-6 CD/m2. It distinguishes shapes and not the colors. Isotopic vision is also
known as day vision or bright light vision (Lakshmi, ET AL.2019)

Stroller's effect is also known as Stroller fading. It is an optical illusion affecting Visual
perception. When a constant amount of light falls on the neuron inside the eyeball, that
individual neuron gets desensitized to the stimulus and also reduces the signal strength to the
brain. Thus, the view will not be clear which may lead to temporary blindness that may lead to
collision or accident during night driving. In the medical world, the Stroller effect is used to

describe a kind of temporary blindness. It is otherwise known as the ‘fading effect’. A study
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shows that if our eyes are exposed to a very bright light source of around 10,000 lumen, we
experience glare. This glare is produced due to over-exposure of the rods and cones inside our
eye. Even after the source of glare is removed, an after-image remains in our eye that creates a
blind spot. This phenomenon is called the Stroller effect. This means that the driver's reaction
time is increased by 1.4 seconds. For example, let us assume a motorist traveling at 60miles per

hour takes 0.5 seconds to react to a hazard and will stop within 41 feet.

Due to the Stroller effect, the same person traveling under the same conditions will take 0.9
seconds longer to react and hence will come to a complete halt only at 123 feet. There is a huge
difference of 82 feet. This is more than enough to cause a disaster on the road (Dharma, ET AL.
2016). Due to this Stroller affects different country accident reports shows the severity of the
problem. According to Forbes, the statistics shown in Figure below give the details of the
accidents that had occurred in the year 2013 in Asia due to over-bright light.

Headlight of vehicles poses a great danger during night driving. The drivers of most vehicles use
high, bright beam while driving at night. This causes a discomfort to the person travelling from
the opposite direction and therefore experiences a sudden glare for a short period of time. This is
caused due to the high intense headlight beam from the other vehicle coming towards the one

from the opposite direction. (Varudharajulu & Ma, 2018).

Generally, glare of high beam reflection during night time was can cause of different road
accident .so safety measure was necessary to mitigate the effect of glare of high beam. Different
researcher was done their research on the effect and safety measure and able to show severity of
the problem and reduced the effect the problem but when doing their research, they could not
consider driver because driver must get information before the device to reduce high beam to

low beam. So, driver warring device was design with the system.

Light Dependent Resistor

A Light Dependent Resistor also we call is known as a photo resistor or LDR is a device whose
resistivity is a function of the incident electromagnetic radiation.it is a semiconductor material
that is between conductor and non-conductor material. A semiconductor is somewhere between
an insulator and a conductor. LDR is a sensor that changes its resistance according to the
amount of intensity of light falling on it. Increasing the intensity of light decreases the resistance
and increases the conductivity of LDR. The output of LDR is an analog output The Light-
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Dependent resistor works on the principle of Photo conductivity i.e. the conductivity of the LDR
increases by increasing the intensity of light falling on it. When the LDR is kept in dark, its
resistance is very high that is up to 1012Q. At the same time, when the LDR is placed in
sunlight, there is a drastic fall in the resistance of LDR (Lakshmi, ET AL. 2019).

Automobile Head Light

A headlamp is a lamp attached to the front of a vehicle to illuminate the road ahead. Headlamps
are also often called headlights,

Low beam

Low beam (dipped beam, passing beam, and meeting beam) headlamps provide a distribution of

light designed to provide forward and lateral illumination, with limits on light directed towards

Figure 2. 2. Low beam

the eyes of other road users to control glare. This beam is intended for use whenever other

vehicles are present ahead, whether oncoming or being overtaken.

High beam

High beam (main beam, driving beam, full beam) headlamps provide a bright, center-weighted
distribution of light with no particular control of light directed towards other road users' eyes. As
such, they are only suitable for use when alone on the road, as the glare they produce will dazzle
other drivers. (Wikipedia)
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Figure 2.3. High beam

Types of Head Lights

There are four types of headlights currently used in modern era cars halogen, HID, LED and
Laser. All these headlights differ on the basis of range and color of the light dispersed from
them. The headlights in the vehicles have come a long way in all these years, with most of the

innovation happening in the last three decades.
Following are the four types of headlights being used in the cars of the modern era:-
Halogen headlights

These are the oldest type of headlights used in the cars among the ones in this list, and are still
very popular among the entry-level cars, due to their simple construction and cost-effectiveness.
These headlamps have a bulb within them, which has filament in it. A mixture of gases
surrounds this filament in the bulb, which allows it to burn even brighter. While they are cheap

and easy to replace, they emit the least amount of light in terms of range.
HID headlights

Commonly used in high-end vehicles like premium sedans and SUV, the High-Intensity
Discharge (HID) headlights employ a mixture of noble gases like xenon and argon, which emit a
bright bluish-white light which is different from the yellow light emitted by halogen headlights.
While these headlights do have more focused and longer range of emission as compared to
halogens, they are relatively more expensive and take a slight delay of time to reach their

maximum limit of emission.
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LED headlights

The Light Emitting Diode (LED) headlights were once restricted to only luxury cars but now
have gradually made their way into much more compact hatchbacks and sedans as well. These
headlights take the use of a series of LED, which throw light as a result of energy emitted as
photons. The biggest advantage of LED headlights is that there is range is even more than HID
ones with the flexibility of emitting any color of light, but at the same time, they are more

expensive to replace.

Laser headlights

The latest of them all, the laser headlights are currently restricted to high-end luxury cars due to
their high costing and complex construction. However, they emit the best possible light range
among all the types of headlights used in the past. The process of illumination of light in laser
headlights start by a chemical reaction, through which laser beams are thrown passing through a
chamber. This causes the phosphorus gas present in the beams to glow, and they glow very

brightly, generally in white color.
IHluminance (lux)

Illuminance refers to the incidence of the light flux on a surface, per unit of surface. The flux
from a luminance travel in various directions through space until it strikes a surface. The amount
of light falling per unit area of the surface is called the illuminance and is measured in lumen per
square meter or lux (I). If the luminance is at a reasonable distance from the surface it can be
regarded as a point source, and the illuminance (lux) on a surface perpendicular to the intensity
direction is simply the intensity | (CD) divided by the square of the distance D (m) (road
transport lighting for developing countries, 2007). The unit of illumination is the lumen per

square meter (lux). A single lux is equal to one lumen per square meter.
Luminous Flux (Lm)

The total amount of light emitted in all directions by the light source. The lumen is unit lumen
(Im) gives the total luminous flux of a light source by multiplying the intensity (in candela) by
the angular span over which the light is emitted. Luminous flux", which comes from a lamp, is

measured in lumen (Im). This quantity allows for the fact that the sensation of "light"
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experienced by the human eye/brain system depends on the wavelength of the radiation entering

the eye (road transport lighting for developing countries, 2007).
Luminous Intensity (Candela) or CD

Candela is the base measurement for describing luminous intensity. It tells you how bright the
light source is which shows how far away from an object you can be and while still being able to
see it. The luminous intensity of a candle is 1 candela. The flux emitted in a given direction
within a very small solid angle "surrounding” the direction, divided by the solid angle, is the
intensity in that direction. The unit of measurement, lumen per radiant, is called the candela (CD)
(road transport lighting for developing countries, 2007).

Micro-controller

A micro controller refers to a single device; however, it contains the entire microcomputer on
that single chip. Therefore, a micro controller will have a processor, onboard memory, and a
variety of 10 devices. While using a micro controller instead of a microcomputer simplifies the
overall 16 design, to accomplish this it sacrifices flexibility. A microcomputer can be configured

to have specific quantities of memory or devices attached.

2.2 Arduino Kano

Arduino Kano is one type of microcontroller board, and it is designed by Arduino.cc. It can be
built with a micro controller like Atmega328. This micro controller is also used
in Arduino UNO. It is a small size board and also flexible with a wide variety of applications.
Other Arduino boards mainly include Arduino Mega, Arduino Pro Mini, Arduino UNO, Arduino
YUN, Arduino Helipad, Arduino Leonardo, and Arduino Due. And other development boards
are AVR Development Board, PIC Development Board, Raspberry Pi, Intel Edison, MSP430
Launchpad, and ESP32 board.

This board has many functions and features like an Arduino Hanoverian board. However, this
Kano board is different in packaging. It doesn’t have any DC jack so that the power supply can
be given using a small USB port otherwise straightly connected to the pins like VCC & GND.
This board can be supplied with 6 to 20volts using a mini USB port on the board.
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Figure 2.4. Arduino Kano

2.2 Arduino Nano Features
The features of an Arduino Kano mainly include the follower

Figure 2.5. Features of an Arduino Kano

Features of an Arduino Kano

e ATmega328P Micro e Analog i/p pins are 6 « SRAMis2 KB
controller is from 8-bit from AO to A5
AVR family

« EEPROMis1KB

e Digital pins are 14 e CLK speed is 16 MHz

e Operating voltage is « Power consumption is . Size of the printed

> 19 mA circuit board is 18 X
* Input voltage (Vin) is e 1/O pins DC Current is 45mm

oLy 40 mA e Supports three
* Inputfoutput Pins are e Flash memory is 32 communications like

22 KB SPI, 1IC, & USART
e Weight-7g

Arduino Nano Pinout

Arduino nano pin configuration and each pin functionality are shown in Figure 2.6.
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Figure 2.6. Arduino Nano pin

Power Pin (V in, 3.3V, 5V, GND): These pins are power pins

V in is the input voltage of the board, and it is used when an external power source is
used from 7V to 12V.

5V is the regulated power supply voltage of the Nano board and it is used to give the
supply to the board as well as components.

3.3V is the minimum voltage which is generated from the voltage regulator on the board.
GND is the ground pin of the board

RST Pin (Reset): This pin is used to reset the micro controller

Analog Pins (A0-A7): These pins are used to calculate the analog voltage of the board
within the range of 0V to 5V

I/0 Pins (Digital Pins from DO — D13): These pins are used as an i/p otherwise o/p pins.
oV & 5V

Serial Pins (T, Rx): These pins are used to transmit & receive TTL serial data.

External Interrupts (2, 3): These pins are used to activate an interrupt.

PWM (3, 5, 6, 9, 11): These pins are used to provide 8-bit of PWM output.

SPI (10, 11, 12, & 13): These pins are used for supporting SPI communication.

Inbuilt LED (13): This pin is used to activate the LED.

11C (A4, A5): These pins are used for supporting TWI communication.
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AREF: This pin is used to give reference voltage to the input voltage

Arduino Nano Communication

The communication of an Arduino Nano board can be done using different sources like using an
additional Arduino board, a computer, otherwise usingE. The micro controller using in Na no
board (ATmega328) offers serial communication (UART TTL). This can be accessible at digital
pins like TX, and RX. The Arduino software comprises of a serial monitor to allow easy textual

information to transmit and receive from the board.

The TX & RX LED on the Na no board will blink whenever information is being sent out
through the FTDI & USB link in the direction of the computer. The library-like Software Serial
allows serial communication on any of the digital pins on the board. The micro controller also

supports SPI & 12C (TWI) communication.

Arduino Na no Programming

The programming of an Arduino nano can be done using the Arduino software. Click the Tools
option and select the nano board. Micro controller ATmega328 over the Nano board comes with
programmed with a boot loader. This boot loader lets to upload new code without using an
exterior hardware programmer. The communication of this can be done with the STK500
protocol. Here the boot loader can also be avoided & the micro controller program can be done
using the header of in-circuit serial programming or ICSP with an Arduino ISP.

2.3 Applications of Arduino Nano

These boards are used to build Arduino Nano projects by reading inputs of a sensor, a button, or
a finger and gives an output by turning motor or LED ON, or and some of the applications are
listed below.

o Samples of electronic systems & products
e Automation

o Several DIY projects

o Control Systems

o Embedded Systems

¢ Robotics
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e Instrumentation

Thus, this is all about an overview of Arduino nano datasheet. From the above information
finally, we can conclude that for the beginners who are new to electronics, this Nano board is
extremely suggested to go for this board due to its features like low cost and very simple to use
in different applications. This board can simply connect to any computer throughout its mini
USB port.

Side-View Mirrors

The automobile side-view mirror is a device for indirect vision that facilitates observance the
traffic area adjacent to the vehicle which cannot be observed by direct vision. Being able to see
what is behind the car is vital when reversing or changing lanes. The mirrors are often situated
on, just in front of, the driver’s and front passenger’s doors. Due to legislation, today’s cars have
two mirrors. There are many regulations and laws when it comes to mirrors, mainly due to safety
factors. Today’s mirrors are made up of more than a reflective glass. The mirror housing often

holds the indicators, illumination features and a blind spot alarm. (Designing and Optimizing Side-
View Mirrors)

A side-view mirror (or side mirror), also known as a wing mirror, is a mirror placed on the
exterior of motor vehicles for the purposes of helping the driver see areas behind and to the sides

of the vehicle, outside the driver's peripheral vision (in the "blind spot").

Almost all modern cars mount their side mirrors on the doors—normally at the A-pillar—rather

than the wings (the portion of the body above the wheel well).

The side mirror is equipped for manual or remote vertical and horizontal adjustment so as to
provide adequate coverage to drivers of differing height and seated position. Remote adjustment
may be mechanical by means of Bowden cables, or may be electric by means of geared motors.
The mirror glass may also be electrically heated and may include electro chromic dimming to
reduce glare to the driver from the headlamps of following vehicles. Increasingly, the side mirror
incorporates the vehicle's turn signal repeaters. There is evidence to suggest that mirror-mounted
repeaters may be more effective than repeaters mounted in the previously predominant fender

side location.

REAR VIEW MIRROR
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A rear-view mirror (or rearview mirror) is a flat mirror in automobiles and other vehicles,
designed to allow the driver to see rearward through the wvehicle's rear window
(rear windshield).In cars, the rear-view mirror is usually affixed to the top of the windshield on a
double-swivel mount allowing it to be adjusted to suit the height and viewing angle of any driver

and to swing harmlessly out of the way if impacted by a vehicle occupant in a collision.

The rear-view mirror is augmented by one or more side-view mirrors, which serve as the only
rear-vision mirrors on trucks, motorcycles. A prismatic rear-view mirror—sometimes called a
"day/night mirror"—can be tilted to reduce the brightness and glare of lights, mostly for high-
beam headlights of vehicles behind which would otherwise be reflected directly into the driver's
eyes at night. This type of mirror is made of a piece of glass that is wedge-shaped in cross-

section—its front and rear surfaces are not parallel.

On manual tilt versions, a tab is used to adjust the mirror between "day" and "night" positions. In
the day view position, the front surface is tilted and the reflective back side gives a strong
reflection. When the mirror is moved to the night view position, its reflecting rear surface is
tilted out of line with the driver's view. This view is actually a reflection of the low-reflection
front surface; only a much-reduced amount of light is reflected in the driver's eyes. "Manual tilt"
day/night mirrors first began appearing in the 1930s and became standard equipment on most
passenger cars and trucks by the early 1970s. Current systems usually use photo sensors mounted
in the rear-view mirror to detect light and dim the mirror by means of electro chromism. This
electro chromic feature has also been incorporated into side-view mirrors allowing them to dim

and reduce glare as well.
Rear View Mirror

Rear view mirror is a flat mirror in automobiles and other vehicles, designed to allow the driver
to see rearward through the vehicle's rear windshield. The rear-view mirror is usually affixed to
the top of the windshield on a double-swivel mount allowing it to be adjusted to suit the height
and viewing angle of any driver and to swing harmlessly out of the way if impacted by a vehicle

occupant in a collision.

In more recent model vehicles, rear-view video cameras have been built into many new model
cars, this was partially in response to the rear-view mirrors' inability to show the road directly
behind the car, due to the rear deck or trunk obscuring as much as 3-5 meters (10-15 feet) of
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road behind the car. As many as 50 small children are killed by SUVs every year in the USA
because the driver cannot see them in their rear-view mirrors. Camera systems are usually

mounted to the rear bumper or lower parts of the car, allowing for better rear visibility
Anti-Glare on Rear View Mirror
Glare from a following vehicle's headlamps in a rear view mirror

A prismatic rear-view mirror sometimes called a "day/night mirror” can be tilted to reduce the
brightness and glare of lights, mostly for high-beam headlights of vehicles behind which would
otherwise be reflected directly into the driver's eyes at night. This type of mirror is made of a

piece of glass that is wedge-shaped in cross-section its front and rear surfaces are not parallel.

'

Night
Position

~ 7

Figure 2.7. Rear view mirror

Daytime
Position

On manual tilt versions, a tab is used to adjust the mirror between "day" and "night" positions. In
the day view position, the front surface is tilted and the reflective back side gives a strong
reflection. When the mirror is moved to the night view position, its reflecting rear surface is
tilted out of line with the driver's view. This view is actually a reflection of the low-reflection
front surface; only a much-reduced amount of light is reflected in the driver's eyes. "Manual tilt"
day/night mirrors first began appearing in the 1930s and became standard equipment on most
passenger cars and trucks by the early 1970s.
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Figure 2.8. Prismatic wedge type rear view mirror

Prismatic Rear-View Mirror

Rear-view mirror works on the principle of prismatic wedge. Rear view mirror has two reflective
surfaces. One of them, labeled “mirror” in this diagram is silvered, so that it reflects most of the
light that hits it. The other surface is shown in this diagram as a sheet of “glass”. The “glass”
shown in the above diagram is the outer surface of the transparent material, and the “mirror” is a
reflective coating, or “silvering”, on the inner surface of the material. Looking at the reflection
from the silvered surface, one sees the scene behind in full brightness. The intervening,
transparent, tapered material has little effect on the image. It is not known that a transparent
surface also functions as a reflective surface, because we can see our reflections in a window,
even if it is not silvered. However, we see a reflection in the window only when there is not too
much light coming through the window from the other side, because the transparent surface of a

transparent medium only reflects a small part of the light that hits it.

The tab on the bottom of the mirror positions the mirror at either of two angles, which differ by
the same angle as the angle between the two surfaces of the transparent material. This switch
between two angles is independent of the ball-joint adjustment by which the driver adjusts the
mirror to show the appropriate field of view. At one of those two tabbed positions, the silvered
surface is at the angle selected by the ball-joint adjustment. At the other tabbed position, the
transparent surface is at the same angle. Thus, the driver chooses between viewing the selected
scene behind through either the mirror surface or the transparent surface. The mirror surface
shows the scene in nearly full brightness. The transparent surface shows the scene in greatly
reduced brightness. “Dimmer” scene may be created directly by reflection from the transparent

surface, or by reflection twice through the silvered surface and once from the inner side of the

21



transparent surface. Consequently, the driver may select either position of the tab to be the

“bright” setting, and the other position will be the “dim” setting.

In principle, there is a whole series of progressively dimmer images at multiples of the selection

angle, but they are too dim to be visible.

glass , mirror glass .  mirror

driver's eye T driver's eye

Figure 2.9. Prismatic Rear-View Mirror

In this situation, the observer will see a bright patch of light reflected from the silvered surface,
either on the ceiling of the cabin or somewhat below the mirror, maybe on the driver’s chin or

chest. (With the mirror adjusted to the bright position, this bright spot is centered on the driver’s

eyes of course.)

2.4 Automatic dimming

Auto dimming mirrors are the latest and one of the most common rear-view mirrors now a days.

Auto dimming mirrors usually use photo sensors mounted in the rear-view mirror to detect light

and dim the mirror by means of electro chromism.

Without Auto Dimming mirror

- -

. e

With Auto Dimming mirror

Figure 2. 10. Auto dimming rear view mirror
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This electro chromic feature has also been incorporated into side-view mirrors allowing them to
dim and reduce glare as well. The automatic anti-dazzle interior mirror improves your comfort
and safety while driving at night by preventing glare from cars behind you. It consists of a mirror
and an electronic control with two photo-sensors. By means of the photo-sensors, the electronics
detect light entering from the front and rear. If the light from behind is greater than that from the

front, the mirror dims accordingly.
Polarized coated Glass

Polarized coatings on side mirrors are designed to reduce glare and improve visibility. These
coatings work by filtering out horizontally polarized light, which is the type of light that typically

causes glare when it reflects off surfaces like water, snow, or other vehicles.

Polarization: Polarized coatings contain a special chemical film that is applied to the surface of
the mirror. This film allows only vertically polarized light passing through while blocking
horizontally polarized light, which is responsible for the glare. By filtering out the horizontal
light, these coatings significantly reduce the glare from the sun or headlights, which can be
blinding and dangerous, especially when driving. With reduced glare, drivers experience less eye
strain and have a clearer view of their surroundings, which enhances safety on the road. In
essence, polarized coatings act like a selective filter for your side mirrors, allowing you to see
more clearly and drive more safely by avoiding the blinding effects of glare. It's similar to
wearing polarized sunglasses, which provide clearer vision in bright conditions by eliminating

glare.
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Research Gap:

There are different researches done to overcome the glaring problem due to high beam. But most
of the researches are focused on the glaring problem which happens due to oncoming vehicles
(when there is vehicle coming in opposite direction with the high beams). On this aspect
different researcher have done different researches for example, Adaptive Driving Beam
Headlights, Automatic Vehicle High-Beam Headlamp Control System, etc. have done their
researches focusing only on the oncoming vehicles to sense and switch it from high beam to

lower one.

Appreciating these whole researches for their hard work to overcome this glaring problem from
oncoming vehicles (vehicles coming on the opposite direction’s high beam which directly strikes
the opposite vehicle’s driver eye) high beam, but there are not many researches done regarding
high beam reflections on the side view mirror and inside view mirror of a vehicle due to vehicles
at the back (following vehicles) high beam. Some researches design anti glaring glass and
stickers which can detect the high beam reflections. One of these is, when the high beam
reflection strikes the side view mirror the area in which on the side view mirror which is strike
by the high beam automatically dim the light to make it look like fogged. But further this I have
not seen real design to be a solution for this glaring problem due to high beam reflection on the

side view mirror of a vehicle.
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CHAPTER THREE
MATERIALS AND METHODS

3.1. Materials

The design of anti-glaring system for high beam reflection on side view mirrors and rear-view
mirrors during night driving system needs a number of electrical components to execute the
design. Starting from receiving the input data with the light dependent resistor LDR to analyzing
and taking the action with the side view mirror and rear-view mirror, the design uses many

electrical components. The utilized materials are listed in Table 3.1.

Table 3.1. List of material for the system

S.no Items Quantity
1. Arduino nano 1
2. 12 V Battery 1
3. Light Dependent Resistor, LDR 3
4. Transistor BC327 2
S. LED 2
6. Diode 2
7. Variable Resistor 1
8. Electrical breadboard 1
9. Jumper wire 30
10. Voltage regulator 2
11. Motor driver IC (L293D) 2

3.2. Methods

To show the general and specific objectives of design of anti-glaring system for high beam
reflection on side view mirrors and rear view mirrors during night driving, methodology will be

followed,as shown on Figure 3.1.
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Figure 3.1.Methodology

The researcher goes to the field and observes how much serious problem can a vehicle high
beam reflection on side view mirror and rear-view mirror causes. Researcher read different
literature on the issue of vehicle headlight reflections and their impact. After that, identifying the
targeted population and drivers who are affected by this high beam reflection has been done. So
the researcher decided on the population and sample for the study. The population for these study
vehicle drivers who drive at night time, long and short distance were purposively selected and
prepared questionnaires for heavy and light duty freight vehicle and public transport drivers that

drive through the city and also outside the city.

The questionnaires were distributed to different company vehicle drivers, and collect primary
data collected through questionnaires and field observation. The collected data analysed using

SPSS 22.v software and interpreted to meaningful results.
3.3. Population and Sampling
3.3.1. Target population

Target population means the total number of subjects under the study. So, target populations of
the study will be vehicle driver’s especially heavy and light duty freight vehicle drivers and
public transport drivers. The researcher used both probability sampling (simple random
sampling) and non-probability sampling (purposive) techniques that are applied to select
representatives of a vehicle driver. In the non-probability sampling, the heavy and light duty
freight vehicle drivers were purposively is selected for research questionnaires. The

questionnaires were consisting of both closed-ended and open-ended questions.
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3.3.2. Sample frame

A list containing all such sampling units is known as a sampling frame. Thus, sampling frame
consists of a list of items from which the sample is to be drawn (Kothari, 2004). To confirm the
generalization and validity of the study, taking sufficient sample size and utilizing sample
technique special concern will be given. The list of heavy and light-duty freight vehicle drivers

will be considered as a sample frame.
3.3.3. Sample Unit

The elementary units or the group or cluster of such units may form the basis of the sampling
process in which case they are called sampling units. Therefore, the sampling units will be the

sample of all heavy and light duty freight vehicle drivers.
3.3.4. Sampling Technique

In this study, a probability sampling method was used. Simple random sampling and purposive
sample techniques are employed to select units. Simple random sampling can be used for small

populations that contain more than 1000 sampling units.
3.3.5 Sample Size

The size of the sample should neither be excessively large, nor too small. It should be optimum.
To take the appropriate and representative sample size the researcher decided on the following
statistical calculation. For this study, the statistical formula uses for sample size N> 10,000 set by
Kothari (2004), is used and applied as follows by considering the level of acceptable margins of
error at 5%. Therefore, sample size:

n="20 For N = 10,000
Where,

N = population size

n = the desired sample size

z = standard normal variable at the required level of confidence at 95%=1.96

p = the proportion in the target population estimated to have characteristic being

measured

27



q = 1-p the probability of failure

e+ Is the acceptable margin of error for proportion being estimated it will be 5%.
Expecting to produce an accuracy level of 95%, e= (100% - 95%) =1-0.95 =0.05,

z=1.96 and since there is no estimate available of the proportion in the target population
assumed to have the characteristic of interest, it is possible to predict the proportion of
target population ‘p’ to be 0.5 and ’q” 0.5 will be taken (Sataloff et al., n.d.) Therefore:
assuming that the size of the population greater or equal to 10,000, the sample size of the

study is:
Where:Z2=1.96,p=0.5,g=(1-p)=1-05=0.5and e =0.05
3.3.5 Sample Size

The size of the sample should neither be excessively large, nor too small. It should be optimum.
To take the appropriate and representative sample size the researcher decided on the following
statistical calculation. For this study, the statistical formula uses for sample size N> 10,000 set by
Kothari (2004), is used and applied as follows by considering the level of acceptable margins of

error at 5%. Therefore, sample size:

n =224 For N > 10,000

eZ
Where,

N = population size
n = the desired sample size
z = standard normal variable at the required level of confidence at 95%=1.96

p = the proportion in the target population estimated to have characteristic being
measured

g = 1-p the probability of failure
e is the acceptable margin of error for proportion being estimated it will be 5%.
Expecting to produce an accuracy level of 95%, e= (100% - 95%) =1-0.95 =0.05,

z=1.96 and since there is no estimate available of the proportion in the target population
assumed to have the characteristic of interest, it is possible to predict the proportion of

target population ‘p’ to be 0.5 and ’q” 0.5 will be taken (Sataloff et al., n.d.) Therefore:
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assuming that the size of the population greater or equal to 10,000, the sample size of the

study is:
Where Z=1.96,p=0.5,9=1-05=0.5,and e = 0.05

1.962(0.5)(1 — 0.5)
n=

o = 384.16

The sample size of this study will be 384 personal vehicles, heavy duty vehicle drivers and
public transport vehicles with the total population at a 95% confidence interval. Therefore,

the sample size is summarized in the following Table.

Table 3. 2. Sample size summary

No. Type of driver/respondent/ Population size  Percentage  Sample size

1 Personal vehicle drivers 118 30.7% 0.307*384=118

2 Heavy duty vehicle drivers 97 25.3%  0.253*384=97

3 Public transport vehicle drivers 169 44%  0.44*384=169
Total 384 100 % 384

3.4. Sources of Data

To achieve the objectives of this study, both primary and secondary data will be used. The
primary data will obtain through questionnaires from respondent drivers. and other empirical

researches in the area, and any other relevant document from the libraries and internet.

3.4.1 Primary data collection

The data collection tools to gather primary data in this study were questionnaires, and field
observation. The questionnaires were prepared for the respondents who are selected from
personal, heavy duty and public transport vehicle drivers. The questionnaires were consisted of

closed-ended questions.
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3.4.2 Secondary data’s: Online sources
Vehicle Specification
The researcher chooses light vehicle for the research which is a property of Toyota Company.

Table 3.3. Vehicle Specification

Vehicle Specification and Dimensions Engine Specification
Length 4,385 mm Power 81 kW
Width 1,710 mm Horsepower 110 hp (109 bhp)
Height 1,470 mm Rev. at Max Power | 6,000 rpm
Track, Front 1,490 mm Torque 150 Nm
Track, Rear 1,470 mm Displacement 1,598¢cc/ 161
Wheel Base 2,600 mm Cylinders 4Cyl. | 4V per
Cyl.

Turning Circle 10.2m Bore 79 mm
Ground Clearance | 155 mm Stroke 81.5 mm
Rear Lights Halogen Compression Ratio | 10.5 :1
Rear Lights Halogen Ignition Type Spark Plug

Side Mirrors Rear-view Mirror
Mirror Type Conventional Adjustments Mechanical
Adjustments Electrical Rear-view Mirror: | Standard

Mirror Type

Folding Manual

Mirror Shape, | Aspheric
Driver side
Mirror Shape, | Aspheric
Passenger side

The vehicle which is chosen for this research is Toyota corolla model, with manufacturing

year of 2003 G.C. The following is the vehicles specification.
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3.5 Data Analysis and Interpretation

The data was analyzed according to their type either quantitative or qualitative data. The
collected data enter into SPSS 22 software and Microsoft excels analysis. Due to the
nature of the data, different statistical tools such as percentage, graphs was used and

interpreted with meaningful explanations.

3.6 Arduino Nano Microcontroller Programming

The programming is done by ARDUINO NANO commercial software which is called as
Arduino Integrated development environment (IDE). In Arduino IDE there are two have
two setups () and void loop (), each containing statements that do specific actions

performed in order from top to bottom.

Void setup () {

Void loop () {
}

Statements inside the void setup will be used to configure the state of input and output
pins, as well as other actions that we only need to run once. Conversely, loop () will
perform whatever actions are inside of it over and over again for eternity, assuming

limitless power as a pre-requisite.

Since the language that the Arduino microcontroller used is case sensitive a letter is
uppercase or lowercase must match exactly between what is entered and the syntax of the

function, variable, or other statement being used.

A variable declared inside the loop or another function is called a local variable but if it
is declared before the setup function it is known as a global variable. Arithmetic
Operators: +, -, *, /, Compound Operators: ++, --, +=, -=, *= /= and Comparative

Operators are available in the program.

Table 3.4. Operator and their description

Description Symbol Examples
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Parenthesis @) (x+y) *z

Increment, decrement ++ -, X++, y--
Multiplication, division, */% X*15
modulus

Addition, subtraction +- y+10
Less than, greater than <><=>=  if (x <255)

comparisons

Is, is not equal to === if (x == HIGH)

Logical AND && if X ==HIGH && x >Y)
Logical OR I if Xx==HIGH || x>Y)
Assignment and compound = += -= X=YVy

assignments *= /=

Source of the table (Ciffee et al., 2021)

Table 3.5. Data types and their size and range

Name Size Range

Boolean 1bit  true or false

Byte 8 bits  0to 255

Char 8 bits  -128to 127

Int 16 bits -32,768 to 32,767

Long 32 bits -2,147,483,648 to 2,147,483,647
Float 32 bits  3.4028235E+38 to 3.4028235E+38

unsigned char 8 bits 0 to 255

Unsigned int 16 bits 0 to 65,535

unsigned long 32 bits 0 to 4,294,967,295
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3.6.1 Controlling Statements

The “if statement” checks for a condition and executes the following statement or set of
statements if the condition is 'true. If statement is the simplest of the control structures and is
among the most prominent method for Arduino decision making. It will perform a block of code

if a specific condition is met. The basic syntax for an “if statement” looks as follows:
If (condition)

{Statements

}

The fore statement is used to repeat a block of statements enclosed in curly braces. An
increment counter is usually used to increment and terminate the loop. The “for statement” is
useful for any repetitive operation and is often used in combination with arrays to operate on
collections of data/pins.

The “for statement”, or for loop, is an iterative statement that allows the Arduino to
repeatedly perform lines of code in a loop a specified number of times. The basic syntax of a
for loop follows:

For (initialization (declaration); condition; increment)

{

Statements

}

The “while statement” is a substitute for loops. Even if for statement is fairly common to
Arduino programmers, but there are other ways to structure iterative loops. Where the “if
statement” executed a statement once if a condition was met, and the for- loop cycles through
a specified number of times, the while statement, or while loop, is used to continuously
execute a statement so long as the condition remains true. The basic syntax of a while
statement looks like the following:

While (condition)
{

Statements

¥
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Like if statements, switch case controls the flow of programs by allowing programmers to

specify different code that should be executed in various conditions.

In particular, a switch statement compares the value of a variable to the values specified in case
statements. When a case statement is found whose value matches that of the variable, the code in

that case statement is run. The basic syntax of the switch statement is as follows:

Switch (expression)

{

Case constant:
Statements;

Default:

}

Map () function will take the value from the variable analog value with expected values that
begin at 0 and go up to a maximum of 1023, and map these values to the new values of 0 to
255(28-1). This statement effectively converts a range of values from 0 101023 (2'°-1) to 0 to
255(28-1). The beginning and ending values can be changed accordingly. The basic syntax of the

map () function is:

e Map (value, from Low, from High to Low, to High)

e Delay () function: is used to create a short pause in the middle of a program. The syntax
for the function follows.

e Delay (time): Inside the microcontroller on the Arduino board, three onboard hardware
timers work in the background to handle repetitive tasks like incrementing counters or
keeping track of program operations.

e Attach Interrupt (interrupt, function, and mode): enables hardware interrupts and links a
hardware pin to an ISR to be called when the interrupt is triggered. This function also

specifies the type of state change that will trigger the interrupt.
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3.6.2 Analog and Digital Functions

In digital functions, the writing and reading of signals are only HIGH and LOW which is
equal to 5V and OV. The analog write ranges from 0 up to 255(2%-1) and the reading range is
from 0- 1023(2*°-1).

3.6.3 Flowchart of the program

A flowchart is an illustrative representation of an algorithm. The flowchart can be helpful for

both writing programs and explaining the program.

Calibrate
M Read LDR value

False

L Read LDR value Read LDR value
LDR value
<thr

True

False
True LDR value
<thr
True
Move side mirmor Relurn side mirror
Delay 2 Second

Figure 3. 2. Program flow chart
3.6.4. Simulation and Prototype construction
Simulation is done for the design of anti-glaring system for high beam reflection on side view
mirrors and rear view mirrors during night driving system using simulating software. After
demonstrating the system by simulation the final job will constructing the prototype for

understanding the design and the purpose in addition to that to demonstrate how it works and

how it can help to avoid the glaring problem and help to improve the driver’s visibility.

3.6.5 Process Description

In the project, the light dependent resistor LDR sensor which is located on the mirror senses the
head light and according to the light that strikes, it generates a voltage signal which is directly
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proportional to the light intensity. The LDR senses the high beam from the following vehicle and
send signal to the micro controller, based on the signal that comes from the LDR, the micro
controller analyses the data and dictate the side view mirror and rear view mirror to deviate or

turn its direction in order that can avoid the glaring reflection.

When the following vehicles headlight moves on or goes away or changes its high beam into low
beam (the high beam that is striking the light dependent resistor LDR goes away) the LDR
signals to the micro controller that the high beam goes away then the micro controller dictate the
side view mirror or the rear view mirror to go back to the normal position (driver’s pre settled

position).

3.6.6. A Procedure and work flow for side view mirror

High beam (LDR on the side view mirror of the vehicle)

: : Normal
. Mirror of vehicle .
Vechile2 —— LDR —_— ———  position

1
(Side mirror)

Glare avoiding
position
(Side mirror)

Micro
controller

Figure 3.3. Block diagram of the design of anti-glaring system (side view mirror)

3.6.6. b Procedure and work flow for the rear-view mirror

High beam (LDR on the rear view mirror of the vehicle)

) Mirror of vehicle Norrpal
Vechile2 ——— LDR E— ———  position

1
(Rear mirror)

Glare avoiding
position ~——
(Rear mirror)

Micro
controller
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Figure 3.4. Block diagram of the design of anti-glaring system (rear view mirror)

Design of Anti glaring system for the rear and side view mirror during night driving

High beam headlights typically have a higher lux value compared to low beam headlights. The
lux value for high beam headlights can range from around 30,000 lux to 100,000 lux or even
higher, depending on the type of headlight, its wattage, and the distance at which the
measurement is taken. High beam headlights are designed to provide intense illumination over a
longer distance, resulting in a higher lux value compared to low beams. Low beam headlights
have a lower lux value compared to high beams. The lux value for low beam headlights can vary
widely, but it generally ranges from around 1,000 lux to 4,000 lux or more, depending on the
specific headlight model and the distance at which the measurement is taken. Low beam
headlights are designed to provide a more focused and less intense light pattern to illuminate the
immediate area in front of the vehicle without blinding other drivers.

It's important to note that the lux values mentioned above are approximate and can vary based on
the specific make and model of the vehicle, the type of headlight bulbs or units used, as well as

environmental conditions and the distance at which the lux measurements are taken.

In summary, high beam headlights typically produce a higher lux value due to their intense and
long-distance illumination, while low beam headlights have a lower lux value as they are focused
on providing adequate visibility for driving in urban or populated areas without causing glare to

other road users.

The low beam headlight registered different values due to the different patterns of light
distribution. This was due to the low beam being designed with its headlamp and bulb type
producing low light. The findings also found the average lux value for the low beam at the
distance of Om, 30m, 60m, 120m, and 150m to be 1.0, 0, 0, O, and O for Proton Prevé; while the
Perodua Myvi had 1.0, 0.5, 0, 0, and 0. Lux increased along with the distance as shown figure
below. (Prasetijo et al., 2018)
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Figures 3.6. Lux vs distance

Figure above shows that the relationship between distance and Illuminance intensity of vehicle
light. Low illumination intensity indicates that the vehicle headlight is located at a longer
distance. When the vehicle approach and the distance getting relatively shorter, the vehicle light
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intensity becomes very high. From the above figure vehicle at 200 meter, it releases about 3.75
lux, and when the distance becomes shorter, the value of the vehicle's light intensity will be
about 6011.342 lux.

Vehicle Light Lumen vs. LDR Resistance

LDR changes its resistance according to the light which falls on it from the opposite

vehicle or car. The relation between the intensity of light and resistance of LDR is:
500
RL = —
LUX

If we take halogen 9005 HB3 Halogen Car Headlight Bulb which is commonly used in
automobile headlight, the high beam and low beam settings in halogen HB3 bulbs might vary.
Approximately the lumen output for low beams is generally lower than high beams and can
range from 700 to 1,000 lumens. While high beams are designed to illuminate long distances and
typically have higher lumen output. While the exact value can vary, high beams can range from

1,200 to 1,600 lumens or more.

Lux is a measure of illumination that takes into account the area over which the light is spread. It

can be defined as one lumen per square meter.

Using these bulbs and explain it in terms of lux, with specified distance and beam width and
other constraints, The lux values for low beams are lower than for high beams and are more
spread out. They might be in the range of 1,000 to 3,000 lux at a specified distance in front of the
vehicle. Whereas the high beam has greater values, they have a higher lux value at the center of

the beam, often exceeding 15,000 lux at a specified distance directly in front of the vehicle.

So from the above formula,

500
RL =

LUX
If we see the values of the Rupr for for longer distance of around 200m, RLpr 500/3.75 lux which

becomes 133.3 Q, while if we check for the shorter distance of 10m and high beam, 500/6,011
lux which becomes 0.08 Q. This shows the inverse relationship between vehicle luminous

intensity and the light dependent resistors resistance.

Light Dependent Resistor and Voltage Output Analysis
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The photoresist is a highly light-sensitive device most often used to indicate the presence or
absence of light or to measure the light intensity. It acts like a variable resistor. To calculate
the voltage across the light dependent resister LDR, we have to use voltage divider network.
Therefore the amount of voltage drop across the series resistor, Ry is determined by the
resistive value of the light-dependent resistor, Ripor. This ability to generate different voltages

produces a very handy circuit called a “Potential Divider”.

The current through a series circuit is common and as the LDR changes its resistive value due to
the light intensity, the voltage present at Vout will be determined by the voltage divider formula.
An LDR’s resistance, RiLpr can vary from about 100Q in the sunlight to over 10MQ in absolute

darkness with this variation of resistance being converted into a voltage variation at VOUT.

Voltage Divider Network

From the above calculation, we see that the values of the RLDR for for longer distance of around
200m, RLDR 500/3.75 lux which becomes 133.3 Q, while if we check for the shorter distance of
10m and high beam, 500/6,011 lux which becomes 0.08 Q.

Vout = Vin* Rv/ (RLDR+RV)

By using the above equation, one can calculate the values of voltage across the LDR. Therefore
in distance of 200m, with light intensity of 3.75 lux, the resistance becomes 133.3 Q2 so when we
calculate for Vo, = 5.14V, while when we check for the high beam light intensity of 6,011.34
lux, we have 0.08 Q, accordingly the V for the high beam at a distance of 10m will be 11.99 V.

As we can see from the above calculation, when the light source is far away, having bigger
values of resistance on the other case, the resistance suddenly drops as the light source gets
nearer. In addition to that we understand when the resistance of LDR is very high, the voltage
output will be low which input for the micro controller. Since the aurdino gets initial feedback
from the LDR.

Simulation of the design

The researcher simulates the project by using software. First we give the declare code and try
to simulate the newly uploaded program. The simulation is demonstrated by two ways one

shows simply the graph while the other simulation shows by using LED light.
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TR e T T C N T s
Fig 3.7: Simulation of the design by using graph
The simulation shows when the light intensity changes or increase or decrease, as shown in
the above graph, when there is no light (darker surrounding) the line lies down relatively.

When the light intensity increases the value suddenly peaks up and has larger value.

Docs
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Figure 3.8: Simulation by using LED light

In the simulation, there are Auridino and light emitting diode with resistor in the circuit. As
shown in the picture on left hand side shows that the illumination is smaller, meaning there is
lower light intensity. So the LED light does not illuminate. As the light intensity increases and
gets in to the threshold value, the LED light starts to illuminate. The right hand side picture

clearly shows the LED in the simulation light up.
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Figures 3.9. Design of anti-glaring system for high beam reflection on side view mirrors and rear-view
mirrors during night driving

The design of anti-glaring system for side and rear-view mirror works on the basics of a micro-
controller, sensor and a motor which is inside the side view mirror and newly added DC motor
for the rear view mirror. When a vehicle from behind strike the LDR which is located at the base
of the side mirror the LDR induces an output voltage which is inversely related with the light
intensity that strikes it. When the following vehicle with a light intensity which is measured to be
less than 6000 lux with a distance of around 10m, the LDR will have 0.08 Ohm resistance,
correspondingly 11.9 V output voltages. This value is taken as a threshold value for the light to
be dangerous or not. So when a light intensity of more than 6011 strikes, the resulting resistance
drop will put the induced voltage to get higher than 11.9 V. since the LDR is connected with the
auridino Nano which operates the side and rear view motors to let the mirror avoid the high

beam without affecting or restricting the drivers field of view in a way that causes a danger.
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CHAPTER FOUR

RESULT AND DISCUSSION

4.1. Characteristics of Respondents

A total of 384 questionnaires were distributed and collected from May, 2023 to August, 2023.
From 384 total samples, 384 questionnaires were distributed to vehicle driver profiles are
tabulated. During the data collection, from the total of 384 drivers who responded, 312 were
males which covers (81.2%) of the 100%, while the 72were females which stands for (18.8%)
of the total 100%. When observed, it is obvious that males have way more numbers than
females since public transport, going outside city, driving at night and heavy duty driving

environment is not more suitable for females.

When we observe the age of the drivers having 35.9% of the total respondent are from 31-40
years old, secondly 32%of the respondents with 41-50 year sold respondents. The rest are
20.6% with age 20-30 and 11.5% with age 51-60 respondents.

4.2 Demographic Characteristics of Respondents

Table 4.1. Demographic characteristics of the respondent

Demographic Item Frequency Present (%)
Gender of driver Male 312 81.2%
Female 72 18.8%
Total 384 100%
Age of driver 20-30 79 20.6%
31-40 138 35.9%
41-50 123 32%
51-60 44 11.5%
Total 384 100%

According to the data there are different types of vehicles under which respondents drive from
the total, 30.7 % means 118 of the 384 were driving personal vehicle, 25.3 % meaning about 97
of the 384 were heavy duty drivers while the 44% were public transport drivers having a

number of 169 from the total of 384 respondents.
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B Frequency M Percent (%)

138
123
79
44
20.60% 35.90% 32% . 11.50%

20-30 31-40 41-50 51-60

Figure 4.1. Driver Categories

When we see how many years the respondents have been driving, there are about 71
respondents which looks junior having limited experience of less than two years which accounts
for 18.5 % of the total on the other hand majority of the drivers were 3-5 year of driving
experience which have a percentage of 47.4% while there are around 26% of respondents who
have 6-10 years driving experience. In addition to that there are 31 respondents who have a rich

11-20 years of experience which accounts for 8.1 % percentage from the total respondents.
Daily kilo meter coverage and driving areas

From the figure below we can understand that more than half of the respondents drive in the city
and outside of the city, in this context city referring to Addis Ababa, if we can express it in terms
of figure there are 206 drivers which accounts for 53.6% who drive in and outside of the city,
where there are 36 which have 9.4 % from the total who drive only outside the city, the

remaining are who only drives at city having 37% from the total counted 142 respondents.

When we go to the daily driving range which is measured in daily covered kilometres, there are
36.2% of the respondents which covers 51-100 km per day, where as 21% which cover 100-150
km per day, the remaining are 16% with 151-300 daily km coverage. Lastly there are around

10% who covers more than 300 km per day.
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Table 4.2. Daily kilo meter coverage

Daily kilo meter coverage No of Percent (%)
respondents

20-50 63 16.4

51-100 139 36.2

100-150 81 21.1
151-300 62 16.1

>300 39 10.2

Total 384 100

Table 4.3. Driving area

Driving area No of respondents Percent (%)
In the city 142 37
Outside the city 36 9.4
both in the city_ and outside the 206 53.6
city
Total 384 100

No of respondents

M In the city

B Qutside the city

both in the city and
outside the city

Figure 4.2. No of respondents

Night Driving and Glaring

These constraints shows the extent into which the respondents being affected by night time
high beam glaring and their respective time that show how much time do the drivers drive

at night time. From the survey it is observed that almost all drivers drive at night,
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proceeding to check for the time the drivers drive at night, around 53% percentage of the

total respondents drive from 1-3 hours, others around 43.2% drive for 4-6 hours.

Table 4.4. Night Driving and Glaring

When driving at night, does the headlight (high No of Percent (%)
beam) from other vehicles coming in front impair  respondents
your vision?
Yes 320 83.3
No 64 16.7
Total 384 100

Once the researcher surveyed the driving time at night, next was to check whether the
glaring problem from the oncoming vehicles or from the following vehicles. From the data
it is shown that almost 84% of the respondent answered that high beam from oncoming
vehicles impairs their vision and affects their driving visibility. This gives a great hint and
already been proven by many researchers that during night time one of the main problem is
glaring problem which happens when oncoming vehicles come with high beam, restrict or
even disables the driver coming on the opposite direction. Recently even in our country,
Ethiopia, also have a clear direction and legislations that restricts and fines vehicles that
drive with their light on high beam and impair other vehicles coming to their way.

Table 4.5. Effects of high beam in night

When driving at night, does the headlight (high beam) No of Percent (%)
from other vehicles coming in front impair your vision?  respondents
If yes, then put your answer on degree?

it has high impact 156 40.6
it has mild impact 124 32.3
it has low impact 85 22.1
it has no impact 19 4.9

Total 384 100%

46



No of respondents

M it has high impact | it has mild impact

it has low impact M it has no impact

229% % 41%

\

32%

Figure 4. 3. No of respondent

Our main concern in this research was to check that whether high beam reflection from
following vehicles striking the vehicles rear view mirror and side mirror affects the driver’s
visibility. When we see, the results tell that the above discussed glaring problem affects the
driver visibilities. Even if this type of glaring problem is not as common as glaring from
oncoming vehicles, it still affects drivers with a serious glaring problem that might lead to

an accident.

As discussed above high beam that comes from following vehicles and striking the side
mirror of one’s vehicle is the first we checked, from the results we observe that the high
beam glare from the headlights of the vehicles behind (following vehicles) reflect on the
side view mirror of the car and disturbs the driver visibility, even disables the drivers
visibility. 19% of the respondent votes for this type of reflection affect their driving
visibility with high impact. While 45% votes as mild impact will be there that it affects
their driving visibility with a medium impact. Others accounting for 13% choose that such
type of glaring reflection on side mirror only causes low impact. From the above result we
see that glaring due to reflection on side mirror is still there, causing a serious impact on

driver’s visibility.
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Table 4.6. High beam glare from the headlights

Does the high beam glare from the headlights of the No of Percent
following vehicles reflect on the side view mirror of the car respondents (%)
and disturb vision? If your answer is yes, then put your

answer on degree?

it has high impact 73 19
it has mild impact 173 45.1
it has low impact 89 23.2
it has no impact 49 12.8

Total 384 100%

The second case was to check whether the high beam glare from the headlights of the
vehicles behind (following vehicle) reflect on the rear view mirror of the car and affects the
driver visibility. A result from the data also shows that this type of glaring reflection has an
impact which cannot be ignored. Around 18% of the respondents vote it has a high impact
on impairing driver’s visibility, other 31.3% calls for mild impact with disturbing the
vision. The rest 42% has voted that it might affect their visibility but with minimal effector
impact. Only 13% of the respondents which might be assumed to be heavy duty and public
bus drivers can ignore such glaring due to their vehicles height. Special attention to be
given to glaring reflection due to reflection on rear view mirror since it happens only on
personal vehicles or vehicles which has smaller size like automobile, pickup, mini vans and
so on. But not on heavy duty trucks, buses, and vehicle with bigger height. So the impact of
this type of reflection is higher only for personal vehicles, but with having greater no of

automobiles in our country, it should be taken seriously.
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Table 4.7. head lights and mirrors

Does the high beam glare from the headlights of the following No of Percent
vehicles reflect on the rear-view mirror of the car and disturb  respondents (%)
vision? If your answer is yes, then put your answer on degree?

it has high impact 70 18.2
it has mild impact 120 31.3
it has low impact 162 42.2
it has no impact 32 8.3
Total 384 100%
200
150
100 I
50 .
it has high it has mild it has low it has no
impact impact impact impact

m No of respondents  m Percent (%)

Figure 4.4 Glaring reflection in percentages

When summarizing the above questions which discuss about glaring reflection from following
vehicles on the vehicle’s side view mirror and rear view mirror hinder the driver’s vision and
ability to monitor the scene in front of the vehicle and also the overall driving performance is the

last constraint to check how much this research is necessary.

The result shows that there are 15.1% respondents are who find these types of glaring reflection
to be having high impact in disturbing and disabling their visibility, other respondents who
account about 43% from the total answered that these glaring reflections on side view mirror and
rear view mirror causes a mild problem or impact by obstructing and disturbing the drivers
visibility. From such results, one can understand that almost half of the respondents believes that
these glaring reflection lights obstruct the driver causing a serious danger in the life of the driver,
passenger and any also pedestrian. On the other hand around 37% of the respondents votes that

the glaring reflection on side and rear view mirror of a vehicle have minimal effect in affecting,

49



and distracting the driver’s visibility. In general, we can conclude that these reflections on side
and rear-view mirror cause a serious danger on the drivers visibility and safety which might be a
cause of an accident.

Table 4.8. Light reflection on the side view mirror and rear-view mirror

When driving at night, does the light reflection on the side No of Percent
view mirror and rear-view mirror hinder driver’s vision, respondents (%)
ability to monitor the scene in front of the vehicle and the

overall driving performance? If your answer is yes for the

previous question

it has high impact 58 15.1
it has mild impact 166 43.2
it has low impact 143 37.2
it has no impact 17 4.4

Total 384 100.0

No of respondents

5% 15%

g

43%

= it has high impact = it has mild impact

it has low impact m it has no impact

Figures 4.5 Light reflection in percentage

Generally, the above discussed responses and summarized data shows that these glaring
problems do exist and also at which extent this problem prevails through our roads. Though
enough attention has not been given to avoid such glaring problem and to enhance driver’s
visibility and safety, problems or accidents due to such glaring problems have happened. What
Numbers are telling us might not show us the exact extent how these problems are affecting the
drivers safety and visibility. Respondents have also shared if there is a problem or accident they
have encountered due to glaring reflection caused by following vehicles high which reflects on
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one’s side and rear view mirror. From the total of 384 respondents, almost 50 respondents who
have 13 % from the total respondent have encountered such problems or accidents due to glaring

reflection and related issues.

Table 4.9. Accident data

Have you had any accidents (problems/impairments) due No of Percent (%)
to light reflection on the side mirror and rear-view mirror  respondents
listed above?

Yes 49 12.8
No 335 87.2
Total 384 100%

Percent (%)

13%

4

= yes ®no

Figure 4.6 Accident percentages

DRIVERS ACTION TO COUNTER GLARING

Drivers encounter glaring problems day by day. These glaring problems cause accidents or at
least exposed an eye injury which might come from the continuous exposure to the high beam
coming from oncoming vehicles or following. Driver instantly or deliberately takes some acts to
stop the glaring high beams from striking their eyes by acting different ways. Especially
concerning on the glaring which come from the following vehicles, respondents try to explain
some of the ways to encounter these high beams. Some of the respondents try to slow their speed
or even stop and let these following vehicles to pass, while some other drivers give signs by their
hand to signal the following vehicle to lower the high beam, other drivers try to fold and unfold
the side mirror trying the following vehicles high beam reflected back to the side mirror got back

to the following vehicles driver, other simply change their lanes. Generally when we try to see
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these responses from the respondents, many of the drivers try to avoid these high beams by the

above discussed ways.
Characteristics of Vehicle Head Light Reflection on Side Mirror

Vehicle head light has its own characteristics and types and also the automobile side mirrors
have their own characteristics. When dealing with the high beams reflecting on one’s side mirror
different cases should be considered. The angle depends on the specific height difference
between the two vehicles, the distance between them, the exact angle of the headlights, the
curvature of the side mirror, and the precise positioning of the driver's eyes. Headlights aren't
single points of light: They emit a cone of light, meaning multiple rays can hit the mirror from

slightly different angles.

Especially In practical terms the angle is likely to be quite shallow: Since the head light comes
from behind, bounce off the mirror, and then reach to the driver’s eyes, the angle of incidence
and reflection will be small. The other one is the perceived brightness is more important than the
exact angle. Even a shallow angle can cause significant glare if the headlights are powerful.
Angling a side mirror slightly downward can deflect the most intense part of the reflected light

away from your eyes.

The other cases, it is important to consider how the glaring comes and how it is reflected on side
view mirror and strikes the drivers eye. When trying to focus on which portion of the area of the
side mirror does these high beam reflections comes and glares the drivers, in more cases, the
high beams from the following vehicle strikes the outermost portion of the side mirror. This is
because the light is coming from behind and slightly to the side. Reflection Point: Due to the
convex shape of most side mirrors, the high beams are then reflected inward and slightly upward
due to the height difference between the side mirror and head light considering vehicle with
same height. The exact angle of reflection depends on the mirror's curvature and the vehicles

positioning.
Drivers’ physique and drivers positioning

The other constraint to consider is driver's eye in which the reflected light is most likely to strike
the driver's eye when it hits the inner lower portion of the side mirror. This area is closest to the

driver's line of sight when looking ahead.
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Taller drivers sit higher, potentially raising their eye level above the point where most of the
reflected glare is directed. They might experience less glares. On the other hand shorter drivers
sit lower, putting their eyes closer to the path of reflected glare. They are more likely to be
directly affected. Different seating Position also may affect drivers exposure to glaring. Driver
who normally seat distant from Mirror are less likely to have the reflected glare hit their eyes
directly while leaning forward brings the driver's eyes closer to the mirror, increasing the chance
of experiencing glare. More surprisingly even a slight head tilt /head position/ can also change
the angle at which glare enters the eyes. Inherent factors like Eye Sensitivity in which some
drivers are naturally more sensitive to glare than others. Or even wearing glasses or contacts can

sometimes influence how glare is perceived and focused on the eye.
Mirror types and adjustments

Mirror Adjustment: Angling the side mirror slightly downwards can shift the reflection point

further down, minimizing the chance of it hitting the driver's eye directly.

Mirror Convex Shape: The convex shape of the mirror helps provide a wider field of view but

also makes it more susceptible to glare as it reflects light from a broader range of angles.

Other significant factors are driver’s physique like driver’s height, Drivers seating positions, and

head tilt and eye levels can all influence where the reflected glare ultimately lands.

When trying to summarize it is important to consider all the above discussed factors when

discussing about glaring which comes from behind.
Vehicles luminous intensity

The lux meter, also known as a light meter, is a device used to measure the illuminance level in
lux. Lux is the SI unit of illuminance, which measures the amount of light falling on a surface.
When comparing the lux values of high beam and low beam headlights of a vehicle, the
measurements can vary significantly based on the specific characteristics of the headlights and

the distance at which the measurements are taken.
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PROTOTYPE MODEL DEVELOPMENT

Components for designing the anti-glaring system for side and rear view mirror during
night driving

To prepare the prototype of the design, a micro-controller, LDR sensor and a motor which is

inside the side view mirror and newly added DC motor for the rear view mirror is needed.

Figure 4.7: Design of anti-glaring system on side and rear-view mirror

For the prototype wise only, the researcher uses a 9V Battery to supply power for the system,
there is a variable resistor which is used to adjust the sensitivity of the light dependent resistor in
accordance with the environment ambient light. When the sensitivity of the variable resistor
increases, the LDR senses the lightest change in light sources. The more the sensitivity increases

the more it senses the smaller changes in the surrounding light intensity.

Figure 4.8: Side mirror motor and LDR sensor
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The light dependent resistor (LDR) is fixed just below the side mirror in the housing which is
positioned to be stricken by the oncoming rays from following vehicles. The LDR is connected
with the Auridino, constantly communicating the aurdino every two second for the changes in
light intensity. When light source come and strikes it, constantly gives signal to the auridino and
the auridino checks whether the light intensity is high enough to actuate the mirror and turn it

into a direction which causes minimum glaring risk.

Figure 4.9 Electrical Circuit Auridino with display

First the system will be “ON” and automatically calibrates the side mirrors. This helps the
auridino to understand and adjust the position of the side mirrors. Then the system will be
waiting for the input from the LDR, as the LDR gets a significant amount of light like discussed
above, the LDR gives signal to the auridino (micro-controller) that there is a high beam or strong

light intensity.

W gy e
_’),l Nea \w?; :

q° _
N en: nian

Calibrated!

Figure 4.10: system starting and side mirror motor calibrating
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The system checks the LDR input every two second waiting for input changes which refers
change in the light sources meaning that the LDR senses light which is above the threshold
value. The system has a two second delay to check whether the light just passes over or stays on

striking the mirror.

Then the auridino checks the signal after two second if the light still persists or not. If the light
still persists the auridino will be actuating the mirror. Then the system checks if the light source
is no longer striking and when the light source passes over, the LDR voltage output will drop. As
the LDR voltage drops, which means the high beam is no longer striking the mirror, the auridino

will command the mirror motors to act in opposite direction to turn it into the original position.

Figure 4.11: figure shows light source striking the LDR

When the horizontal (left to right moving) actuating motor actuates for nearly 1.5 second and
stops, the mirror turns to the outer side of the vehicle. When the light source is no longer striking

the mirror, the auridino commands the motor to go back to the calibrated position.

Figure 4.12 Driver motor with LED light

56



For further elaboration the researcher used LED light and display to show when system starts
and calibrates and again when the mirror moves. To clearly show the movement and direction of
the motor in the prototype, there are LED lights in addition to the LED display which help to see
the direction of movement. There are also yellow and green LED lights which show the direction
of the movement. The Yellow light shows the anti-glaring position movement in which mirror is
turning to low risk glare position. While the green light shows the movement of the mirror in the

direction of original mirror position.

s

-----

>

:_. A Calibrated!

Fig 4.13: LED display showing the movement of the side mirror

The design of anti-glaring system for side and rear-view mirror during night driving can avoid
the glaring problems which might be caused by unnecessary usage of high beam from the
following vehicles on the road, especially light vehicles, which is a common participant in
nighttime traffic incidents. The anti-glaring system for side and rear view mirror automatically
detects the light intensity of following vehicle and the system will automatically deviate or turn
the mirror in to a position where these coming headlight will be having the list chance of strikes
the driver’s eye until the approaching vehicle passes. Once the system checks the high beam is
no longer striking the mirror, will return the mirror to its initial/calibrated position checking if

there is a high beam sustaining for more than 2 seconds.
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.1. Conclusion

The design of anti-glaring system for side and rear-view mirror during night driving designed in
order to avoid glaring problem which can be caused by the excessive and unnecessary usage of
high beam from following vehicles. This design avoids these high beam glaring problems by
using a system which accompanies LDR, microcontroller and mirror motor. The LDR uses as a
sensor and gives feedback whether there is a high beam which might cause glaring reflecting on
side and rear view mirror. The micro controller uses the initial feedback from the LDR and
command the mirror motor to deviate or turn the mirror into a position where the high beam
might not cause glaring problem. Once the high beam is no longer striking, the mirror

automatically turns to the previous position.

5.2. Recommendation

= In our country, there is no abiding law that regulates the intensity of lights in the
vehicle, though there are some policies which are on the way to check the unnecessary
usage of high beam light.

= Glaring problem which are caused due to reflection on side and rear view mirror from
following vehicles high beam is not given enough attention and understanding. Many
drivers in our country do not understand this type of problem may be the cause of
serious accidents, does not see such problems as serious as it is. So briefing such kinds
of glaring problems and there consequences should be done.

= Researchers who are interested in anti-glaring design on side and rear view mirrors can

do further studies in modifying the system to have a better designs and better efficiency.
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Appendix

Questionaries
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APTN P TFA AN+9Y DESIGN OF ANTI GLARING SYSTEM FOR HIGH BEAM
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