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ABSTRACT

In the era of Artificial Intelligence, self-driving cars are going to be the future where
autonomy will lie in the hands of the circuits of the autonomous vehicles. Along with
autonomous vehicles, there will be manually-driven vehicles on the road too. So to ensure
safety and security, check condition and improve vehicular efficiency, the implication of
vehicle monitoring in businesses today is really impressive. Vehicle tracking allows us to see
where a vehicle is at all times. GPS fleet tracking is successfully used by many companies
associated with transport industry as well as by individuals for tracking and managing
vehicles. There are enormous advantages of GPS tracking for transport industry, not only for
the large but also for the small businesses. Also Carbon monoxide (CO) is a very poisonous
gas and continuous inhalation may even choke a human to death. It is an odorless, invisible,
and extremely dangerous gas, which can be given off by the most common appliances in
vehicle, home or workplace. CO detector serves as an early warning if any CO is leaking into
the surrounding air we breathe in. Also when an accident occurs with the vehicle, the
emergency services and the family members need to be notified as soon as possible so that
rescue and emergency support services can be pressed into action promptly. After an
accident, the driver and passengers of the vehicle may faint or lose consciousness, thus they
will be unable to report their condition to the emergency services or family members. So a
system is needed which will immediately inform the family members about the accident
status of the vehicle and also send the accident location of the vehicle. Thus our project
objective focuses on building an efficient system which integrates vehicle location tracking
system, accident detection system and CO level detection system to monitor the current
location, status, safety and security of a vehicle or a transport medium in which this system

can be integrated into.
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Chapter 1

Introduction

The Vehicle Monitoring System (V.M.S.) developed, focuses on monitoring a vehicle
which is fitted with this system inside it. Once this system is activated, it will keep on
continuously monitoring the location, co content and accident scenarios inside the vehicle.
As long as the V.M.S. is up and running and is powered on, it will keep on doing its
specified activities as has been tasked to do so. The V.M.S. currently as designed in the
project has the capabilities to do three main functions:-

a) Vehicle location tracking

b) Vehicle CO monitoring

¢) Vehicle accident detection

The V.M.S. monitors and collects data and then the information is communicated with
the user via SMS. The SMS contains specified information related to the respective incidents,
the location of the V.M.S. at which the incident occurred and a link to the Google Map app
to display the location in the Google Maps which is preinstalled in the user’s mobile. Thus
the user is notified and can also keep track of his or her vehicle or any other device in which
the V.M.S is installed. Any need of the Internet connection is not required anywhere at all in
this system. Thus all the features of the system can be accessed and interacted with very
easily just by using the sending and receiving features of SMS. So a user, with even a very
basic mobile phone, access to a sim card and having the facility to send and receive SMSs,
can easily operate and interact with the vehicle monitoring system. As the communicative
device requirement to interact with the system is very less, the user base of this system
becomes very large as availability of the basic requirements to operate the system is greatly

amongst all users.
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1.1 Objectives

The V.M.S. performs three main objectives as stated below:
1) Determination of the current location of the vehicle
2) Determination of the CO content in the air inside the vehicle
3) Detection of the accident status of the vehicle

Along with all these above three objectives, the V.M.S. also performs a common

objective of sending S.M.S. which contains the vehicle status details and location details in

the

form of Google Maps link to the user’s or the operator’s mobile phone. The V.M.S. also

has an inbuilt LCD display where the status, co content value and other necessary details are

displayed to the viewer.

1.2 Purposes

The vehicle monitoring system serves a lot of purposes based on the environment in

which it is deployed in. It can be configured, modified or redesigned with ease to act

accordingly, as and when needed, based on the requirements of the environment. The

following stated purposes are few of the many purposes that can be served using the V.M.S.

in a vehicular environment:

i

ii.
iii.

iv.

Vi.

Vii.

Alerting the owner about the increased presence of carbon monoxide (CO) gas inside
the vehicle

Detecting fire in the vehicle

Tracking of the vehicle fleet locations by companies

Detecting whether an accident has occurred with the vehicle

Informing the emergency services with the locations and status of the emergency
situations associated with the vehicle

Locating parked cars in car parking areas

Finding stolen vehicles by tracking the location of the V.M.S.

13



Chapter 2

Components

2.1 Hardware

The Vehicle Monitoring System is developed using the minimum quantity

and amount of hardware, materials and items to keep the entire asset worth value of the

system as low as possible so that system can be made available to the greater user base with

even low financial situations of the client.

Table 2.1. Hardware used for the development of the Vehicle Monitoring System

S.L. No. Name Quantity | Manufacturer | Model Number

1 Arduino Uno Rev3 board based on the 1 Generic R3
ATmega328P

2 LCD 16x2 Alphanumeric Display 1 Silicon JHD162A

TechnoLabs

3 SIM800 Quad Band GSM Module with 1 Maker and | SIM800SMA-1
SMA Antenna Hacker

4 GPS Module to Serial TTL SD014 1 U-BLOX NEO-6M

5 Carbon Monoxide Coal Gas Sensor 1 REES52 MQ-7
Module SR044

6 Collision Sensor Switch Module 1 Keyestudio KS0021

7 Buzzer 1 Robo India PBUZZ5

8 Mini Bread board 1 Simple Labs SLITD021

9 Resistor 1 Electrobot 1KOHM

10 Preset 1 Robo India 10KMB

10 USB Cable 1 Generic 1FT

11 Jumper Wires Male to Male, Male to 35 Generic DPNT

Female and Female to Female

14




2.1.1 Arduino Uno R3

Arduino Uno is a microcontroller board based on the ATmega328P. It has

a) 14 digital input/output pins (of which 6 can be used as PWM outputs),
b) 6 analog inputs,

c) 16 MHz quartz crystal,

d) USB connection,

e) power jack,

f) an ICSP header and

g) reset button.

It contains everything needed to support the microcontroller. "Uno" means one in
Italian and is chosen to mark the release of Arduino Software (IDE) 1.0. The Uno board
and version 1.0 of Arduino Software (IDE) were the reference versions of Arduino, now
evolved to newer releases. The Uno board is the first in a series of USB Arduino boards,

and the reference model for the Arduino platform.

Reset Button LED — Load & Pin 13

|— 14x Digital IN/OUT
o © nu'pn?v/n;uuz (6x PWM™ OUT)
DIGITAL (PWM~) ¥ (5V, 40mA)

LED - Power ON
(Green or Orange)
USB oy 9%

(Power 5V) Atmel ATmega328P

Microcontroller

(8-bit, 16 MHz,
PRttty 32 KB Flash,
1 KB EEPROM,
2 KB SRAM)
DC Power Jack Power OUT Power IN 6x Analog IN
(AC-to-DC adapter) (5V, 3.3v) (9V battery) (0-5V 10-bit ADC)

(7-12v)

Fig. 2.1. Arduino Uno R3
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Table 2.2. Specifications of the Arduino Uno R3

S.L. No. Name Details

1. Microcontroller ATmega328P

2. Operating Voltage 5V

3. Input Voltage (recommended) 7-12V

4, Input Voltage (limit) 6-20V

5. Digital I/0 Pins 14 (of which 6 provide PWM output)

6. PWM Digital 1/0O Pins 6

7. Analog Input Pins 6

8. DC Current per /O Pin 20 mA

9. DC Current for 3.3V Pin 50 mA

10. Flash Memory 32 KB (ATmega328P) of which 0.5 KB
used by bootloader

11. SRAM 2 KB (ATmega328P)

12. EEPROM 1 KB (ATmega328P)

13. Clock Speed 16 MHz

14. LED_BUILTIN 13

15. Length 68.6 mm

16. Width 53.4 mm

17. Weight 25g

16



http://www.atmel.com/Images/Atmel-42735-8-bit-AVR-Microcontroller-ATmega328-328P_Datasheet.pdf

2.1.1.1 Power

The Arduino Uno board can be powered via the USB connection or with an external
power supply. The power source is selected automatically. External (non-USB) power can
come either from an AC-to-DC adapter (wall-wart) or battery. The adapter can be connected
by plugging a 2.1mm center-positive plug into the board’s power jack. Leads from a battery
can be inserted in the GND and Vin pin headers of the POWER connector.

The board can operate on an external supply from 6 to 20 volts. If supplied with less
than 7V, however, the 5V pin may supply less than five volts and the board may become
unstable. If using more than 12V, the voltage regulator may overheat and damage the board.

The recommended range is 7 to 12 volts. The power pins are as follows:

1) Vin: The input voltage to the Arduino/Genuino board when it’s using an external
power source (as opposed to 5 volts from the USB connection or other regulated power
source). Voltage can be supplied through this pin, or, if supplying voltage via the power

jack, access it through this pin.

2) 5V: This pin outputs a regulated 5V from the regulator on the board. The board
can be supplied with power either from the DC power jack (7 — 12V), the USB connector
(5V), or the VIN pin of the board (7-12V). Supplying voltage via the 5V or 3.3V pins bypasses

the regulator, and can damage board.

3) 3V3: A 3.3 volt supply generated by the on-board regulator. Maximum current
draw is 50 mA.

4) GND: Ground pins.

5) IOREF: This pin on the Arduino/Genuino board provides the voltage reference
with which the microcontroller operates. A properly configured shield can read the IOREF
pin voltage and select the appropriate power source or enable voltage translators on the

outputs to work with the 5V or 3.3V.

17



2.1.1.2 Memory

The ATmega328 has 32 KB (with 0.5 KB occupied by the bootloader). It also has 2 KB

of SRAM and 1 KB of EEPROM (which can be read and written with the EEPROM library).

2.1.1.3 Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output,

using pinMode(), digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each

pin can provide or receive 20 mA as recommended operating condition and has an internal

pull-up resistor (disconnected by default) of 20-50k ohm. A maximum of 40mA is the value

that must not be exceeded on any I/O pin to avoid permanent damage to the

microcontroller.

In addition, some pins have specialized functions:

1.

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data.
These pins are connected to the corresponding pins of the ATmega8U2 USB-to-TTL
Serial chip.

External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a
low value, a rising or falling edge, or a change in value. See the attachInterrupt()
function for details.

PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analogWrite()
function.

SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication
using the SPI library.

LED: 13. There is a built-in LED driven by digital pin 13. When the pin is HIGH
value, the LED is on, when the pin is LOW, it's off.

TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire

library.

18


https://www.arduino.cc/en/Reference/EEPROM
https://www.arduino.cc/en/Reference/PinMode
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https://www.arduino.cc/en/Reference/DigitalRead

The Uno has 6 analog inputs, labeled A0 through A5, each of which provide 10 bits of
resolution (i.e. 1024 different values). By default they measure from ground to 5 volts,
though is it possible to change the upper end of their range using the AREF pin and the
analogReference() function. There are a couple of other pins on the board:

1. AREF. Reference voltage for the analog inputs. Used with analogReference().

2. Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset

button to shields which block the one on the board.

2.1.1.4 Communication

Arduino/Genuino Uno has a number of facilities for communicating with a
computer, another Arduino/Genuino board, or other microcontrollers. The ATmega328
provides UART TTL (5V) serial communication, which is available on digital pins 0 (RX) and
1 (TX). An ATmegal6U2 on the board channels this serial communication over USB and
appears as a virtual com port to software on the computer. The 16U2 firmware uses the
standard USB COM drivers, and no external driver is needed. However, on Windows, a .inf
tile is required. The Arduino Software (IDE) includes a serial monitor which allows simple
textual data to be sent to and from the board. The RX and TX LEDs on the board will flash
when data is being transmitted via the USB-to-serial chip and USB connection to the
computer (but not for serial communication on pins 0 and 1).

A SoftwareSerial library allows serial communication on any of the Uno's digital
pins. The ATmega328 also supports 12C (TWI) and SPI communication. The Arduino
Software (IDE) includes a Wire library to simplify use of the I2C bus; see
the documentation for details. For SPI communication, use the SPI library.

Automatic (Software) Reset
Rather than requiring a physical press of the reset button before an upload, the
Arduino/Genuino Uno board is designed in a way that allows it to be reset by software
running on a connected computer. One of the hardware flow control lines (DTR) of the
ATmega8U2/16U2 is connected to the reset line of the ATmega328 via a 100 nanofarad
capacitor. When this line is asserted (taken low), the reset line drops long enough to reset the
chip. The Arduino Software (IDE) uses this capability to allow you to upload code by simply

pressing the upload button in the interface toolbar. This means that the bootloader can have
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a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the
upload.

This setup has other implications. When the Uno is connected to either a computer
running Mac OS X or Linux, it resets each time a connection is made to it from software (via
USB). For the following half-second or so, the bootloader is running on the Uno. While it is
programmed to ignore malformed data (i.e. anything besides an upload of new code), it will
intercept the first few bytes of data sent to the board after a connection is opened. If a sketch
running on the board receives one-time configuration or other data when it first starts, make
sure that the software with which it communicates waits a second after opening the
connection and before sending this data.

The Uno board contains a trace that can be cut to disable the auto-reset. The pads on
either side of the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You
may also be able to disable the auto-reset by connecting a 110 ohm resistor from 5V to the

reset line.

2.1.1.5 Revisions

Revision 3 of the board has the following new features:

1) 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two
other new pins placed near to the RESET pin, the IOREF that allow the
shields to adapt to the voltage provided from the board. In future, shields
will be compatible with both the board that uses the AVR, which operates
with 5V and with the Arduino Due that operates with 3.3V. The second one is
a not connected pin, that is reserved for future purposes.

2) Stronger RESET circuit.

3) Atmega 16U2 replace the 8U2.

20



2.1.2 ATmega328

The ATmega328 is a single-chip microcontroller created by Atmel in the megaAVR
family. The Atmel 8-bit AVR RISC-based microcontroller combines 32 kB ISP flash memory
with read-while-write capabilities, 1 kB EEPROM, 2 kB SRAM, 23 general purpose I/O lines,
32 general purpose working registers, three flexible timer/counters with compare modes,
internal and external interrupts, serial programmable USART, a byte-oriented 2-wire serial
interface, SPI serial port, 6-channel 10-bit A/D converter (8-channels in TQFP and QFN/MLF
packages), programmable watchdog timer with internal oscillator, and five software
selectable power saving modes. The device operates between 1.8-5.5 volts and achieves

throughput approaching 1 MIPS per MHz.

Fig. 2.2. ATmega328P in a 28-pin dual inline package

The ATmega328 is commonly used in many projects and autonomous systems where
a simple, low-powered, low-cost micro-controller is needed. Perhaps the most common
implementation of this chip is on the popular Arduino development platform, namely the
Arduino Uno and Arduino Nano models.

Reliability qualification shows that projected data retention failure rate is much less
than 1 PPM over 20 years at 85 °C or 100 years at 25 °C. By executing powerful instructions
in a single clock cycle, the device achieves throughputs approaching 1 MIPS per MHz,

balancing power consumption and processing speed.
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Table 2.3. Key parameters of ATmega328

S.L. No. Parameter Value
1. CPU type 8-bit AVR
2. Performance 20 MIPS at 20 MHz
3. Flash memory 32 kB
4, SRAM 2 kB
5. EEPROM 1kB
6. Pin count 28-pin PDIP, MLF, 32-pin TQFP, MLF
7. Maximum operating frequency 20 MHz
8. Number of touch channels 16
9. Hardware QTouch Acquisition No
10. Maximum I/O pins 23
11. External interrupts 2
12. USB Interface No
Atmega328
A
(PCINT14/RESET) PC6 1 28 O PC5 (ADC5/SCL/PCINT13)
(PCINT16/RXD) PD0O ] 2 27 1 PC4 (ADC4/SDA/PCINT12)
(PCINT17/TXD) PD1 O 3 26 [1 PC3 (ADC3/PCINT11)
(PCINT18/INTO) PD2 4 251 PC2 (ADC2/PCINT10)
(PCINT19/0C2B/INT1) PD3 ] 5 24 [ 1PC1 (ADCA/PCINT9)
(PCINT20/XCK/TO) PD4 [ & 23 1 PCO (ADCO/PCINTS)
Voo 7 22 11 GND
GND L[] 8 21 1 AREF
(PCINT&/XTAL1/TOSC1) PB6 ] 9 20 JAVCC
(PCINT7Z/XTAL2/TOSC2) PB7 ] 10 19 1 PB5 (SCK/PCINTS)
(PCINT21/0C0B/T1) PD5 ] 11 18 [0 PB4 (MISO/PCINT4)
(PCINT22/0CO0A/AINO) PDE ] 12 17 O PB3 (MOSI/OC2A/PCINT3)
(PCINT23/AIN1) PD7 ] 13 16 [0 PB2 (SS/OC1B/PCINTZ2)
(PCINTO/CLKO/ICP1) PBO O 14 15 PB1 (OC1A/PCINTA)

Fig. 2.3. Pinout of ATmega328P
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2.1.3 Liquid-Crystal Alphanumeric Display

LCD (Liquid Crystal Display) screen is an electronic display module and find a wide
range of applications. A 16x2 LCD display is very basic module and is very commonly used
in various devices and circuits. These modules are preferred over seven segments and other
multi segment LEDs. The reasons being;:

1. LCDs are economical;
2. Easily programmable;
3. Have no limitation of displaying special & even custom characters (unlike in seven

segments), animations and so on.

' (elclelclelclelelolololofodolo]o IR

- © 9 & & e

hiz iz 3 Twle

e LCD Disrlaw

Fig. 2.4. LCD 16x2 Alphanumeric Display

A 16x2 LCD means it can display 16 characters per line and there are 2 such lines. In
this LCD each character is displayed in 5x7 pixel matrix. This LCD has two registers,
namely, Command and Data.

The command register stores the command instructions given to the LCD. A
command is an instruction given to LCD to do a predefined task like initializing it, clearing
its screen, setting the cursor position, controlling display etc. The data register stores the
data to be displayed on the LCD. The data is the ASCII value of the character to be displayed

on the LCD.
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Fig. 2.5. Pin Diagram of LCD 16x2 Alphanumeric Display

Table 2.4. Pin Description of LCD 16x2 Alphanumeric Display

Pin No Function Name

Ground (0V) Ground

2 Supply voltage; 5V (4.7V — 5.3V) Vcce

3 Contrast adjustment; through a variable resistor VEee

4 Selects command register when low; and data register Register
when high Select

5 Low to write to the register; High to read from the register | Read/write

6 Sends data to data pins when a high to low pulse is given | Enable

7 DBO

8 DB1

9 DB2

10 DB3

11 8-bit data pins DBA4

12 DB5

13 DB6

14 DB7

15 Backlight Vcc (5V) Led+

16 Backlight Ground (0V) Led-
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2.1.4 GSM Module

2.1.4.1 Product Description:

This SIM800 Quad Band GSM Module with SMA Antenna can accept any GSM
network act as SIM card and just like a mobile phone with its own unique phone number.
Advantage of using this modem will be that we can use its RS232 port to communicate and
develop embedded applications. The SIM800 is a complete Dual-band GSM/GPRS solution
in a SMT module featuring an industry-standard interface; the SIM800 delivers GSM/GPRS
900/1800MHz performance for voice, SMS, Data, and Fax in a small form factor and with
low power consumption. With a tiny configuration of 24mm x 24mm x 3 mm, SIM800 can fit
almost all the space requirements in our applications, especially for slim and compact

demand of design.

2.1.4.2 Features:
1. High Quality Product
2. RS232 interface @ RMC Connector for direct communication with computer or MCU
kit Configurable baud rate
SMA connector with GSM Antenna
SIM Card holder

Normal operation temperature: -20 °C to +55 °C

AN L

Input Voltage: 4.5V-12V DC

2.1.4.3 Applications:
1. Short Message Service(SMS)

2. Internet

3. Incoming /outgoing calls

Fig. 2.6. SIM800 Quad Band GSM Module with SMA Antenna
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2.1.5 GPS Module

A GPS navigation device, GPS receiver, or simply GPS is a device that is capable of
receiving information from GPS satellites and then to calculate the device's geographical
position. Using suitable software, the device may display the position on a map, and it may
offer directions.

A GPS device can retrieve from the GPS system location and time information in all
weather conditions, anywhere on or near the Earth. A GPS reception requires an
unobstructed line of sight to four or more GPS satellites, and is subject to poor satellite
signal conditions. In exceptionally poor signal conditions, for example in urban areas,
satellite signals may exhibit multipath propagation where signals bounce off structures, or
are weakened by meteorological conditions. Obstructed lines of sight may arise from a tree
canopy or inside a structure, such as in a building, garage or tunnel. Today, most standalone
GPS receivers are used in automobiles. The GPS capability of smartphones may use assisted
GPS (A-GPS) technology, which can use the base station or cell towers to provide the device
location tracking capability, especially when GPS signals are poor or unavailable. However,
the mobile network part of the A-GPS technology would not be available when the
smartphone is outside the range of the mobile reception network, while the GPS aspect

would otherwise continue to be available.

Fig. 2.7. GPS Positioning Module to Serial TTL SD014

26



2.1.5.1 Specifications

1. Name: GPS Positioning Module to Serial TTL SD014
Module: GY-GPS6MV2
Power supply: 3V-5V

With ceramic active antenna, stronger signal

2
3
4
5. EEPROM power off saving function
6. With data backup battery

7. With LED signal indicator

8. Antenna size: 25*25mm

9. Module size: 25*25mm

10. Install size" 3mm

11. Default baud rate: 9600

12. Compatible with different flight controller module and offer GPS PC Test software.

Fig. 2.8. GPS Module with antenna attached
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2.1.6 Carbon Monoxide Gas Sensor Module

The Carbon Monoxide (CO) gas sensor detects the concentrations of CO in the air
and gives its output reading as an analog voltage. The sensor can measure concentrations of
10 to 10,000 ppm. The sensor can operate at temperatures from -10 to 50°C and consumes

less than 150 mA at5 V.

2.1.6.1 Connections
Connecting five volts across the heating (H) pins keeps the sensor hot enough to
function correctly. Connecting five volts at either the A or B pins causes the sensor to emit
an analog voltage on the other pins. A resistive load between the output pins and ground
sets the sensitivity of the detector. The resistive load should be calibrated for your particular
application using the equations in the datasheet, but a good starting value for the resistor is
10 kQ.
2.1.6.2 Features
1. High sensitivity to carbon monoxide
2. Stable and long life
2.1.6.3 Application
They are used in gas-detecting equipment for detection of carbon monoxide (CO) in

car, industry or family.

Fig. 2.9. Carbon Monoxide Coal Gas Sensor Module
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2.1.6.4 Technical data

Table 2.5. Technical Details of CO sensor

Maodel No. MQ-7
Sensor Type semiconductor
Standard Encapsulation Plastic
Detection Gas Carbon Monoxide
Concentration 10-10000ppm CO
Loop Voltage | V: =10V DC
5.0v+0.2V ACorDC (High?
Heater Voltage| WH
o 1.5V0 AV ACorDC (Low)
Circuit
Heater Tme | To |60+1S (High) 90+1S (Low}
Load
. RL Adjustable
Resistance
Heater
_ Ry 310430 (Room Tem.)
Resistance
Heater
. PH £2350mwW
consumption
Character -
Sensing )
_ R ZK0O-20K0(in 100ppm CO )
Resistance
Sensitivity 5 Rs(in air)Rs(100ppm CO)z5
Slope a 206 (R Rugeee CO
Tem. Humidity 200C+27T: B5%+5%RH
Ve:5. OVE0. 1V;
Condition Standard test circuit Vs (High) : 5. 0VZ=0.1V:
Vi (Low) : 1.5Vx0.1V
Preheat time Ower 48 hours
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2.1.7 Collision Sensor Switch Module

Collision sensor, also known as electronic switch, is a digital on-off input module
necessary for elementary electronic learning. By programming, it can realize control over
light, sound device, key choice function of LCD display etc. Using 3P sensor cable to connect
it to sensor shield, it can be installed to 4WD AL alloy mobile robot platform to realize
collision detection function. It is both convenient and efficient.

2.1.7.1 Specification

1. If collision happens upfront of where collision module is installed, module outputs
low level signal; no collision, outputs high level signal.

2. Module reserves M3 mounting hole, convenient for fixation on a car.

3. Module size: 3.1cm * 2.1cm

4. With switch indicator light, if there is collision, light is on; no collision, light is out.

2.1.7.2 Pin definition
1. + :3v-12v power supply
2. -:GND

3. S :High-low level output

Fig. 2.10. Keyestudio Collision Sensor Module
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2.2 Software

Table 2.6. Software details used for the development of the Vehicle Monitoring System

S.L. No. Name Details
1. Software Programming IDE Arduino 1.8.5
2. Programming Language Embedded C
3. Compiler AVR GCC
4. Programmer Arduino Bootloader

Verify

Upload

New

(= o]

File Edit Sketch_Tqus Help
_ian|:|3a ﬂ

old zetup() {
A4 put vour setlNcode here, to run once:

Serial Monitor

S Open

5

ECfwoid loopi) |

7 J¢ put your main code here, to run repeatedly:
=}

S g

Coding Area

Arduina/Genuino Uno on COM19

Fig. 2.11. Software Programming IDE
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Chapter 3

Working Principle

Arduino UNO R3 is used for controlling the entire system process with sensor

modules such as a GPS receiver module, Carbon Monoxide (CO) Gas Sensor Module, Crash

Collision Sensor Switch Module and a SIM800 Quad Band GSM Module with SMA Antenna.

GPS Receiver is used for detecting coordinates of the vehicle, GSM module is used for

sending the coordinates to user via SMS. A 16x2 LCD is used for displaying the status

messages or coordinates. The CO sensor detects the CO content in the air inside the vehicle

or the environment in which the system is installed. The Crash Collision Sensor Switch

Module detects whether an accident has occurred with the vehicle. After the setup is

complete and installed inside the vehicle, it is then booted up. Once the system is up and

running, the Vehicle Monitoring System starts monitoring the location, CO content and

accident status on a real-time basis.

3.1 Block Diagram

CRASH
BUZZER SENSOR

] GSM MODULE |

SUPPLY

POWER ARDUINO UNO B3 _I LCD DISPLAY I

CO SENSOR

] aps MoDULE |

USER

GOOGLE MAP

MOBILE

Fig. 3.1. Block Diagram of Vehicle Monitoring System
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3.2 Circuit Diagram

Arduino Uno R3 GSM Modem
] LCD Dlsplay ——
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1000F f00F !
iK
G, = = 1M 8004
Crash Sensor z 14 meucs
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Fig. 3.2. Circuit Diagram of Vehicle Monitoring System
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Chapter 4

Vehicle Monitoring System

The below picture depicts the Vehicle Monitoring System after it has been turned on
and all the sensor modules have been initialized. Now after the system is on, the system will
keep on doing its designated activities, like tracking locations, monitoring CO content and

accident detection, till the time the system is switched off.

L

il

| Ualu

Fig. 3.3. The Vehicle Monitoring System
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4.1 Functions

The Vehicle Monitoring System performs three main functions as stated below:
1) Determination of the current location of the vehicle
2) Determination of the CO content in the air inside the vehicle
3) Detection of the accident status of the vehicle
Along with all these above three functions, the V.M.S. also performs a common
objective of sending S.M.S. which contains the vehicle status details and location details in
the form of Google Maps link to the user’s or the operator’s mobile phone. The V.M.S. also
has an inbuilt LCD display where the status, co content value and other necessary details are

displayed to the viewer.

Fig. 3.4. The Vehicle Monitoring System with enabled Network Light
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4.2 Scenario 1

Vehicle Location Tracking

The Vehicle Monitoring System can track and determine the location of the vehicle
when it receives SMS from the user. The user sends a SMS requesting the location of the
vehicle and the V.M.S., upon receiving the SMS, immediately determines the current
location and sends a SMS back to the user. The V.M.S. sent SMS contains the location details
along with a Google Maps link so that the user can also see the location in the Google Maps.
Upon selecting the link, the installed Google Map application opens up automatically and
the location is displayed on the map in the form of a red balloon pointing on the coordinates.

et 2. B4FPN

=
| m

Fig. 3.5. Location Tracking Scene
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SMS/MMS
1 8:09 PM

System Vehicle is located at

http:/maps.google.com/maps?q=
22.4318,88.4213 This SMS has been
sent automatically by System Vehicle.

-|- Text message )] /f\

Fig. 3.6. Received location S.M.S. from V.M.S.

= Search for directions

(=

R.K PALLY Rajpur-Sonarpur 9
Municipality Office

Sonarpur BLR Office e

Rajpur Barendrapara @
Bipadtarini Mandir

Sitala Devi Mandir
| Para Park o [Quons © @

©

Airtel Banking Point

@ Sani Mandir.
© s ELECTROTECH by
Googleani MANDIR ©

=fq affag

Unnamed location
Barendrapara( 2nd Lane),Rajpur Near Aga... - & 19 min

® MORE INFO & DIRECTIONS

Fig. 3.7. Location displayed in Google Maps
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4.3 Scenario 2

CO Content Monitoring

The Vehicle Monitoring System monitors the Carbon Monoxide content in the air
continuously in real-time basis. The amount of CO is then displayed in the LCD with values
in ppm. Also when the value of CO exceeds the preset value, the V.M.S. immediately
activates the buzzer and also sends SMS, containing the status and location of the vehicle in

the form of Google Map link, to the mobile number set inside the system.

Fig. 3.8. High CO Content Detection Scene
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SMS/MMS
[18:10 PM

CO content is high at http:/maps
.google.com/maps?q=22.4318

88.4213 This SMS has been sent
automatically by System Vehicle.

=+ |Ia\xt message D] e

Fig. 3.9. Received high CO content location S.M.S. from V.M.S

Search for directions

(=

R.K PALLY Rajpur-Sonarpur 9
Municipality Office

Sonarpur BLR Office @

Rajpur Barendrapara @
Bipadtarini Mandir

Sitala Devi Mandir
| Para Park o Qe 9 @

Airtel Banking Point

@ Sani Mandir.
© sBELECTROTECH R

®

Googleani MaNDIR ©
e

Unnamed location
Barendrapara( 2nd Lane),Rajpur Near Aga... - & 19 min

@® MORE INFO @ DIRECTIONS

Fig. 3.10. High CO content location displayed in Google Maps
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4.4 Scenario 3

Accident Detection

The Vehicle Monitoring System tracks the vehicle accident status and as soon as
collision happens, the system immediately activates the buzzer and sends an SMS,
containing the vehicle accident status and the location of the vehicle in the form of Google

Maps link, to the user.

Accident O
RESET THE

Fig. 3.11. Accident Detection Scene
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SMS/MMS
[1]8:11 PM

An accident has occurred at

http://maps.google.com/maps?q=
22.4318,88.4213 This SMS has been

sent automatically by System Vehicle.

—+ Ii'x‘-x: message ] 4

Fig. 3.12. Received accident location S.M.S. from V.M.S

(=

Search for directions

R.K PALLY Rajpur-Sonarpur e
Municipality Office

Sonarpur BLR Office @

Rajpur Barendrapara @
Bipadtarini Mandir

Sitala Devi Mandir
1 Para Park o Qi on @ @

Airtel Banking Point

@ Sani Mandir.
o S.B.ELECTROTECH >

®

Googleani MaNDIR ©
e

Unnamed location
Barendrapara( 2nd Lane),Rajpur Near Aga... - /= 19 min

@® MORE INFO @ DIRECTIONS

Fig. 3.13. Accident location displayed in Google Maps
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Conclusion

Vehicle tracking systems are becoming increasingly important nowadays in large
cities. Vehicle theft is rapidly increasing, and with the help of our project we can have a
good control in it. This technology can also help many organizations to track and secure
their vehicles. With the use of carbon monoxide detection system, the health safety issue of a
vehicle occupants can be verified. Thus, owner of the vehicle can track the safety standard
and take necessary action to avert fatal mishaps. The accident detection part of the system is
very useful as time is the most valuable factor after the occurrence of an accident. Slight
delay of the arrival of the emergency services can create life or death situations for the
injured inside the collided vehicle. So the accident detection part of the vehicle monitoring
system helps a lot by reducing notify time to the minimum so that help can come more
swiftly when required. Thus the vehicle monitoring system acts as a helping hand to the
user and all the others associated with it in its environment by keeping an eye on health,

safety and security of the vehicle at all times on behalf of the user.
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