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Abstract

In recent years vehicle accident has become one of the most important problems in almost all over the globe. Drunk and
drive, riding without adequate sleep and riding a car at faster speeds are the three significant reasons which lead to drastic
increase in the number of accidents. Evidence Collection Car is a device used to record the driving history. This device is
installed in a car which stores the readings of engine temperature, detection of obstacle and condition of seat belt. The

snapshots inside a car and readings of engine temperature, detection of obstacle and condition of seat belt are collected.
The collected information is notified through GSM to the concerned authorities. As a result rescue team will be informed
automatically so that injured person will be assisted in a short span of time. The main aim of this paper is to reduce the

percentage of road accidents occurring in real time.
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1. Introduction

Vehicle mishap has become one of the pivotal issues
throughout the nation. As indicated by WHO [3],
improving wellbeing driving is a significant target that
has driven numerous associations and organizations. Even
vehicle producers are contributing huge measures of
assets especially in improving street framework and to
lessen the impact of accidents. But these issues are
continuously expanding step by step, because of few
reasons like drunk and drive, over speeding, riding
vehicles without adequate rest. Despite the fact that
distinctive vehicle riders have taken a few new plans in
improving the security of the vehicle, but this issue will
remain general because of the previously mentioned
Reasons [3]. Due to this confine in the medical field,
death rates are at the abnormal state. For security purpose,
we can implement black box for four wheelers. Black box
is characterized as an electronic gadget used to track the
information and stores it in the aeronautics [9]. Similar
idea has been implemented in the proposed system by
actualizing the black box in the vehicle for help. Black
box can record and store the details of vehicle
accelerometer, temperature, liquor sensor, ultrasonic
sensor and also stores the past driving information of a
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vehicle. We can examine and screen the driving condition
of the vehicle and mishaps [3]. Here they have utilized
ADC converter and sensors to gather the simple qualities
which are fed into the microcontroller. Black box is a
gadget which can withstand substantial impact i.e. the
information kept in a black box can't be decimated
effectively [4]. Due of this reason it is significant to have
black box in the vehicle which records the data inevitably
at the time of accident. In order to handle this situation the
black box device has become one of the significant steps
to solve the problem. In this paper [10], black box will
give the total data about the various states of a vehicle.
This information is utilized in legal sciences on account of
mishaps or some other related violations.

Our proposed system focus on structure of the black
box by utilizing any conjunctive segments like
accelerometer, temperature, weights, ultrasonic and liquor
sensors, ADC converter, microcontroller, LCD which
shows GPS and GSM module[3]. All of these segments
are actualized using implanted C programming.

2. Literature Survey

In this section extensive literature survey is carried out on
Black box for car.
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A writing study is of incredible helps in building
strategies that are in effect which is always proposed
through different analysts and are introduced in numerous
national and universal meetings and distributed in
different diaries. This section exhibits the best systems
that are taken from different research distributions which
are most appropriate for the proposed structure.

MamdouhiHelia et.al [1] proposed numerous
endeavours and applications which provides security and
wellbeing in the event of the mishaps. Bluetooth
convention has been proposed to expand the security of
street travel by utilizing the idea of remote sensor
systems. It also deals with how vehicles can behave like
portably appointed systems based on trade information
sent by the installed sensor. DheerajPawaret.al [6]
proposed a created coordinated framework to oversee,
control and identify every one of the accessories inside
the vehicles so as to accomplish the thought knowledge in
the vehicle. Clients individual portable hand telephone
can be used as a remote interface. Using smart phones
mishap identification can conquer traffic blockage and
explicit acknowledgment of crisis responders.

S. Rekha and B.S Hithaishi et.al [3] proposed system
for driving assistance information like location and
condition of the accident will sent as an SMS through
GSM to the closest police headquarters and clinic.
Emergency vehicle will be send to the location and
travellers will be saved. This framework uses sensors to
recognize the occurrence of mishap.

Venkatesh et.al [11] indicates how the sensors, GPS
and GSM can be utilized to conquer the issue of
identifying auto collisions without direct cooperation with
a vehicle ready sensors. By watching past mishap history
outline we can presume that there are progressively
number of individual’s that kicks the bucket in every
nation. In addition, at regular intervals, injured person
does not get crisis therapeutic salvage which can have an
extensive effect in their survival rate.

H. Takei et.al [14] proposed frameworks per WHO, in
excess of millions of people on the planet which kick the
bucket every year in light of vehicle mishaps. In order to
respond to this circumstance, the discovery idea was
utilized as an initial step for actualizing the idea of "black
box" in the vehicle. Vehicle black box is a gadget used to
record the information like motor temperature, nearness
of deterrent, liquor content and definite area of the mishap
about the vehicle. Advanced mobile phones are used to
get the depictions about the mishaps. Information along
with the snaps will be sent to nearest police headquarters.

Chanjin Kang et.al [2] proposed boundless discovery
framework, a smart technique to gather the mishap or
security data. When the data is required after a mishap,
agents look for conceivable signs non-methodically by
hand. A precise technique savvy Blackbox has been
proposed that collects the together data and performs
breaks down, accumulates data of neighboring vehicles
during driving. Due to this reason, acknowledgment
motor has been added to concentrate and record the tag
number and shade of neighboring vehicles. IOT devices
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were also added to get the data from the server and
transfer the coordinated data to the server.

Qizhi et.al[15] In proposed framework when mishap
occurs vehicle itself only switches into reconnaissance
mode, sends a quick message to their relatives using GSM
and GPS and also sends an alert information to the nearest
police stations then ambulance will brought to the
accident location to rescue the injured people.

3. Proposed System

Our proposed system provides safe and secure travelling
to all the travellers by making use of GPS and mobile
application.

Black box consists of liquor sensor, temperature
sensor, ultrasonic sensor, and Accelometric sensor, LED
marker, opening sensor, flip switch, DC engine, dump
switch, GPS, GSM and 16x2 LCD as shown in the Figure
1.

LCD L293D
GSM I T TEMPERATURE
D— SENSOR
64 BIT RENESAS ACCELOMETRIC
Seat Belt SENSOR
MICROCONTROLLER

ULTRASONIC
SENSOR

BUMP SWITCH

Figure 1. Block diagram of Black box for car

Black box identifies the motor temperature, area
(GPS), obstruction detection, quick detection of alcoholic
substance. The results of this will be displayed on LCD.
The gathered information will be send to the police server
as well as to the rescue team through the web. GPS
framework has been designed in our proposed system
which helps in tracking the location of the vehicle, when
mishap occurs. Renesas microcontroller starts recording
the information using the sensors like engine temperature,
detection of obstacle and condition of seat belt. This
gathered data is will be sent to the police server through
mail. By utilizing this data, police can know the location
of mishap area quickly.

3.1 Components of the Proposed System

In our proposed system components like LCD, ultrasonic
sensor L293D IC, Bluetooth, DC motor power supply,
and Renesas microcontroller are used.
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Renesas Microcontroller

Renesas microcontroller is a 16 bit On-chip fast andlow-
speed oscillator with 8051 group of microcontrollers[16]
having different in-assembled highlights as shown in
Figure 2[17] . The greater part of the pins of Renesas has
performed various tasks. These microcontrollers provides
unbending assortment as well as it is less inclined to harm
because of electrostatic charge of 5V Control supply.

LED for Power Indication

+5Volt Supply pins

LCDBASE

Voltage Regulator | Renesas Chip

Reset Switch

Figure 2. Renesas microcontroller [17]

LCD

LCD is electronic showcase module which is widely used.
It is a 16 digit showcase generally utilized in majority of
the gadgets and circuits Shown in Figure 3 [18].
NUMERIC LCD and ALPHANUMERIC LCD are the
two kinds of LCDs. In our proposed system
alphanumeric LCD is used.

Figure 3. LCD [18]

Motor

A DC engine is a gadget that changes over electrical
vitality into mechanical vitality. It can provide high torque
over wide range of speed [7]. DC engines are used for
driving the wheels associated with the robot [12]. L293d
is a dc engine used for driving dc engines. Steel rigging
motors are also used to provide longer life and better
mileage properties. Gearbox is fixed and greased up with
lithium oil. The engine is in a bad way to the apparatus
box from inside [12].

2 EA

Figure 4. 12v 100 rpm DC Geared Motor [19]

NR-DC-ECO is top notch minimal effort DC adapted
engine shown in above Figure 4 [19]. It contains Brass
apparatus and steel pinions provide longer life and better
mileage properties.

Ultrasonic moduleHC-SR04

The HR-SRO04 ultrasonic sensor is used to gauge the
separation to an item. It creates high recurrence sound
waves. HC-SRO4 is utilized to compute the separation
between the sensors and object [13]. It utilizes sonar
outflow method to separate an item.

LM35 Temperature Sensor

Temperature of the motor is most significant parameter in
control unit [14]. LM35is used for single power supply
either plus or minus supplies as shown in Figure.5. In our
proposed system we have utilized LM35 temperature
sensor to get the vehicle motor temperature. It
consistently facilitates the motor temperature and reads
into the microcontroller. It changes over temperature.

+Vs
(4V TO 20V)

QUTPUT
0mV+10.0mv/°C

Figure 5. Temperature sensor
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The LM35 can be relatively effective as compared with
other temperature sensors. Its temperature will be closed
to 0.01°C of the surface temperature.

Accelometer

Accelerometers are used in PCs and advanced cameras
with a goal that pictures displayed on screens are
constantly up standing. It also has numerous applications
in business. Accelerometers are utilized in automation for
flight adjustment. MI accelerometer is used for
mechanical endurance and fast response [14].

GSM modem

GSM is an open source innovation used for transmitting
voice and instant messages with the recurrence transfer
speed of 850MHz- 900MHz as shown in Fig.6[20]. Time
division multiple access (TDMA) is used. It sends the
data through channel like customer and server with its
own specific schedule. Every cell has diverse sizes
ranging from large scale to pico estimate. GSM uses the
GPRS for transmitting information from customer to
server.GSM is circuit-exchanged innovation. But GPRS
has higher information transmission recurrence than GSM
shown in Figure 6 [21].

Figure 6. GSM Modem [21]

GSM networks consist of three major components shown
in Figure 7 [20]. They are switching System, base station
system and mobile station.

Structure of a GSM network (key elements) w @
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Figure 7. GSM network Topology [20]
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e The Switching framework: The Switching
System is used to direct numerous critical
activities. Exchanging frameworks are used to
gather associations between the one port to
another port. Exchanging frameworks has 5
databases. Verification Centre gives security to
the framework.

e The Base Station System (BSS): BSS acts as a
interface  between portable station and
exchanging station or system subsystems. It
consists of two framework such as BTS (base
handset station) and BSC (base station
controller). Both will handle correspondence
station by utilizing radio transmission with
versatile station.

e Mobile Station (Subscriber): A mobile station
comprises of portable handset and processor
which are constrained by a brilliant card, for
example, a supporter character module (SIM)
card. This card is put inside the GSM modem.
The SIM card consists of distinguished number
known as the global portable Equipment Identity
(IMEI). GSM modem consists of AT directions
which are used for reading, composing and
erasing SMS messages, Sending SMS messages
and for checking the flag quality.

3.2 Working Flow of the Proposed System

Interfacing of LCD Display with Renesas 64 Pin
Microcontroller

Figure 8. Circuit Diagram of LCD with 64 Pin
Renesas

Alpha Numeric showcase structure isan essential structure
of the Embedded Systems. Microcontroller is used to
display the information. The Control pins like RS, R/'W
and EN are controlled through the microcontroller ports
according to the waveforms. The user may choose
whether the LCD is to work with a 4-bit or 8-bit
information transport. If a 4-bit information transport is
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utilized, the LCD will require an aggregate of 7
information lines. But ifa 8-bit information transport is
utilized; the LCD will require a sum of 11 information
lines. The control lines are set according to EN, RS, and
RW.

LCD initialization

Appropriate working of LCD relies upon how the LCD is
introduced. Direction must be sent to instate the LCD.
Specify capacity set, Display On-Off control, Entry mode
set and Clear presentation are the states of LCD for
initialization as shown in Figure 9.

Algorithm shows the sequence for send data to
LCD

Stage 1: Set read write as low.

Stage 2: If information byte is in order then set RS=0.
Stage 3: If information byte is in ASCII esteem, then set
RS=1.

Stage 4: Then information byte is kept on information
register.

Stage 5: Pulse E (HIGH to LOW).

Stage 6: Repeat the above steps to send another
information byte.

For adjustment of power and contrast VDD, V5SS, LEDA.
LEDK Pins are connected

!

Pins are assigned to Ports for reset, Enable. read, write and data

| For data write set EN=1, RS=1_ Read Write=0

I

| Information stored in DBO-T is sent through Port Pins

|

Data is displayed on the Panel

Figure 9. Flow Chart of LCD Display

Interfacing of L293d Motor Driver IC and Dc
Motor with Renesas 64 Pin Microcontroller
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Motor 1 &3 e E—
Ly g Ll oy |
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Figure 10. Circuit diagram of L23D Motor
Driver IC

Two distinct engines tasks can be constrained at pins 2, 7,
10 and 15. Empower pins 1 and 9 should be high for
working engines.

Two L293D's are used to drive four engines as shown
in Figure.10. At the point when both the sources of info
are low the engine will be in stop state. When the primary
information is high and the second information is low the
engine will move the forward. But when previous input is
low and second information is high the engine will move
in the reverse direction. When both the data sources are
low, the engine will be in the end state.

Connect motor to o/p of the driver

)

Connect the microcontroller port pins to the

Enable pins and 1/p pms of L.293

r

Connect 1.293 o/p to the DC Motor

'

i/p . en are provided by microcontroller as in
truth table

I

‘Direction OF MOTOR changes
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Figure 11. Flow Chart of L23D Motor Driver IC and
DC Motor

3. Experimental Results and Discussions

Table 1. Renesas Component Testing

Components | Descript Action Wo
ion rkin
This section presents the result of the experiments g
conducted to study the performance of the proposed Renesas No Check for power | Yes
system based on dataset collected by the user. Development | argument | led and code dump
Board
Hi User,
Vehicle Id: 25
Temperature: 29
Accelerator level: accelerator low GSM Module No Check for Yes
Front Obstacle Not detected SIM 300 argument | messages sent and
fﬂ?a: *19" is LtOS:ED up received via AT
istakecount:
Accident Occured Commands
Location: null
Accelometer No Check for the Yes
argument Speed
B\ /storage/em..460520jpg ¥ 42
=3 ge/em... jpg X = Temperature No Check for the heat | Yes
Sensor argument | detection around
sensor
Figure 12. Result of the proposed system
GPS module No Check for Latitude | Yes
Figure 12 depicts the mail received by the client when argument | and longitude of
there is mishap happened. the location
It also demonstrates how the mishap happen in each
step consisting of actual data of the vehicle like vehicle-
id, temperature, accelerometer level, condition of seat
belt, obstacle detection as well as location of the accident.

3.1 Test Cases

Software testing involves following phases: unit testing
and integration testing [5]. Various test cases are
performed to check whether all the components are
working fine or not.

Various tests performed on the model

EAI Endorsed Transactions on
Internet of Things
04 2019 - 07 2019 | Volume 5 | Issue 19 | e3

2 EAI 6



Surveillance and Black Box for Car

Table 2. Test Cases

TestcaseDD | TesteaseNa | Testcase Test Steps Test states
e deseriptions Input | Expected | Actual | P
given | output output
TC-01 | BlackBox | Applicationshould | Applicationisexecutingwithout | Pass
Testing run withoutetrorsor | .
- Warnings of errors.
Watings.

TC-07 | WhiteBox | UARTPortsare | Successfullyrunsall components | Pass

Testing used asamedivmof | onreceivinginputs from respective
communication sensors
between Renesas
and Sensors
TC-03 | Infegration | Connectionbetween | ThecomPortnumberidentified, | Pass
Testing GSMAND wilth configured and suecessfil

contection takes place
RENESAS

TC-04 | Infegration | Infegrationis Pass

Testing checked with faput> G3M
EmbeddedC Output - Receive SMS

pogamming |y s

Output 3 Receive Location
latitude and longitude

Input »temperature Sensor
Output->SMS and Display  alert
Tnput - Aceelometer sensor

Output - Display and SMS alert
TC-05 | UnitTesting | Executingmain Successfulexecutionof program | Pass
program which
involves allthe
modules suchas
GSM., Ultrasonic,
Accelometerand
Temperature.

4. Conclusion

The proposed framework uses GPS and android
applications by giving safe and secure trip to the travelers.
It finds the present area of vehicle where mishap has
happened and also it gives information about vehicle like
speeds, temperature, obstacle detection, that will be help
to the police when car met with an accident for car
judicial. The proposed system gives alert message to the
authorized mobile in order to know about their traveler’s
safety.

References
[1]. Mamdouhi, Helia, SabiraKhatun and JavadZarrin. Bluetooth

Wireless monitoring, managing and control for inter vehicle in

vehicular Ad-hoc network. International Journal.2019.

D EA

[2]. Chanjin Kang,SeoWeonHeo, Seoul, Republic of
Korea.Intelligent Safety Information Gathering System Using a
Smart Blackbox.IEEE International Conference on Consumer
Electronics (ICCE). 2017.

[3]. S. Rekha, B.S Hithaishi. Car surveillance and driving
assistance using black box with help of GSM and GPS
Technology. International conference 2017.

[4]. SharvinPingulkar, Haroondeep Singh Sandhu, Jayant R.
Mahajan. A Research Paper on Upgraded Black Box for
Automobiles. DIO: 2393-8374, International journal of current
engineering and scientific research, 2016.

[5]. Pramod Mathew Jacob, M. Prasanna. A Comparative
analysis on Black Box Testing Strategies. DIO: 978-1987-1-
5090-8. International conference on Information science.2016.
[6]. DheerajPawar, PushpakPoddar. Car Black Box with Speed
Control in Desired Areas for Collision Avoidance. Engineering,
Technology & Applied Science Research, Vol. 2, No. 5, 2012,
281-284.2015.

[7]. Nikhil tripathi, rameshwarsingh, Renuyadva. Analysis of
speed control of DC motor. ISSN: 2395-0056.International
journal 2015.

[8]. Amrita sneha, Abriami, Ankita, R. praveena. R. Srimeena.
Agriculture Robot for automatic ploughing and seeding.IEE
Technological innovation in ICT 2015.

[9]. Mr. RamchandraPatil, Mr. ShivarajHublikar. Design and
Implementation of Car Black Box with Collision Avoidance
System using ARM. International Journal of Innovative
Technology and Exploring Engineering (IJITEE) ISSN: 2278-
3075, Volume-4, Issue-3, August 2014.

[10]. Ashish B. Dudhale, Seteve Felix S ,HarshaPhatak. Car
Black Box System for Accident Prediction and Crash Recovery.
DIO:10.4010/1.014.193. International Journal,. 2014.

[11]. Venkatesh. A GSM and GPS based system for automatic
accident notification and severity estimation.International
journal.ISSN: 2349-2163, 2014.

[12]. Zhu haishui, wanggdahu, zhang tong, huangkeming.
Design on DC motor speed control. DIO: 10.1109.International

conference2010.

[13]. Alessiocarullo, Macro parvis. An ultrasonic for distance
measurement in automotive application. DIO: 10.1109,

international journal 2010.

[14]. H. Takei, M. Mori, H. Aoyama, E. koka and Y. Honkura.

Accelerometer using MI Sensor.

EAI Endorsed Transactions on
Internet of Things
04 2019 - 07 2019 | Volume 5 | Issue 19 | e3



Gagana B R and Chethana H T

DIO:10.1109/INTMAG.2005.1463633.International conference
2005.

[15].Qizhi Wang. Using Bluetooth and sensor network for
intelligent transportation system.International conference 2004.
[16] Muhammad Ali Mazidi, Janice GillispieMazidi. The 8051
Microcontroller and embedded systems.6th edition. Pearson
Education.

[17]“Renesas microcontroller board”,
https://m.indiamart.com/proddetail/renesas-rl78-series- ,
development board.html.

[18]. “LCD Display”, https://www.expolerlabs.com/lcd-display-
16x2-hd44780-green-black.

[19]“DC Motor”, https://m.indiamart.com/prodetail/12v-geared-
dc-motor.html.

[20]“GSM three layer network”,
http://www.google.com/amp/s/www.researchgate.net/figure/the-
sturcture-of-a-GSM-network.

[21].“GSM modem”, http://

www.andcircuit.com/product/sim9000-gsm-module-arduino.

2 EA

EAI Endorsed Transactions on
Internet of Things
04 2019 - 07 2019 | Volume 5 | Issue 19 | e3


http://www.google.com/amp/s/www.researchgate.net/figure/the-sturcture
http://www.google.com/amp/s/www.researchgate.net/figure/the-sturcture
http://www.andcircuit.com/product/sim9000-gsm-module-arduino

	 The Base Station System (BSS): BSS acts as a interface between portable station and exchanging station or system subsystems. It consists of two framework such as BTS (base handset station) and BSC (base station controller). Both will handle correspo...
	 Mobile Station (Subscriber): A mobile station comprises of portable handset and processor which are constrained by a brilliant card, for example, a supporter character module (SIM) card. This card is put inside the GSM modem. The SIM card consists o...



