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Abstract— Automotive industries are dealing with greatest 

transformation using technology but there are some 

problems which needs to be fixed. People lost their track in 

unknown area such as vehicle theft and tire blowouts. In 

order to solve this problem, the advanced monitoring and 

security system concept is used as to increase the security of 

the vehicle and decrease the rate of accident caused due to 

tire malfunction. In this paper we are trying to implement 

the concept of advanced monitoring and security system in a 

bike. Advanced monitoring and security system is an 

integration of TPMS (tire pressure monitoring system) and 

Biometric ignition and unlocking system. This system 

record the data with the help of sensors and analyses the 

same data and if the data is not within specified range, it 

alerts the driver through a 3.5” TFT Lcd display. 
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I. INTRODUCTION 

Tire blowouts is an underestimated problem, according to 

reports tire blowouts cause more than 78,000 crashes per 

year. It’s also estimated that they’re responsible for more 

than 400 deaths. Based on those statistics, the consequences 

of a blowout are severe. Another trouble is to keep your 

vehicle safe and thief proof, according to stats in 2018, 

748,841 vehicles were stolen worldwide. To solve this 

problem, we have designed Advanced Monitoring and 

Security System. The system undergoes 2 step process, 

firstly after turning the key on it would display and ask for 

biometric identity on the LCD if you’re the rightful owner 

and your identity is registered in the system it would give 

access to ignite the engine of your vehicle. Secondly it will 

continuously monitoring tire pressure until there is lowering 

or increase in tire pressure considering the specified range. 

TPMS plays an important role in the driver’s safety and the 

fuel consumption. Vehicles moving with a low tire pressure 

will consume a lot of fuel. Things like tire leakage will not 

be detected, and it can result in a serious problem during the 

trip. In addition to recording tire pressure in real-time, the 

TPMS can also maintain and provide warnings when the tire 

is in a nonstandard state. Therefore, to ensure the driver’s 

safety, we have to provide a pre-warning system for the 

drivers and the passengers.  It also serves as proof for the 

investigation teams or police if an accident is occurred. The 

system consist of features like continuous Tire pressure 

monitoring system ,displaying fuel level in percentage and 

provide an approximate calculation of KM that it can travel 

in that amount of fuel., helmet indicator and biometric 

security system. There is an integrated use of different types 

of sensors and electronic equipment. Such as MPX2052 

pressure sensor, IR sensor for keeping track of RPM of the 

wheel, , RS-308 fingerprint module to induce biometrics of 

the person,12V relay and relay driver, float type sensor for 

monitoring fuel level ,ATMELS ATmega AVR328P IC 

which drives all the sensors of the system. Threshold value 

is set for every sensor beyond which any sensor goes then it 

displays a warning message on the 3.5 inch TFT display and 

lastly TLP 434 transmitter and RLP 434 receiver for 

transmission of data between pressure sensor and IC. All the 

programming done through ArduinoISP programming. 

ArduinoISP programming helps in recording the data, 

provides flexibility, retrieving the data from Microcontroller 

memory to an LCD which is used to display the output. This 

sensors works together in ensuring vehicle safety. It is 

programmed in such a way that whenever their potential 

threat of accident or theft occurring the system would 

display warning message to slow down turn  on 

respectively. 

A. Block Diagram 

 
Block diagram of our integrated system is shown in the 

above Fig. Advanced monitoring and security system 

consist of Bio-metric sensor, float type sensor, IR sensor, 

wireless transmitter and receiver, pressure sensor, 12V relay 

and relay driver & 3.5inch TFT LCD display. The outputs of 

these parameters are displayed on the LCD. This 

equipment’s are driven by ATmega AVR 328p IC. 

II. HARDWARE DESCRIPTION AND FUNCTION 

A. ATmega AVR 328P: 

The system uses ATmega AVR 328 microcontroller as a 

master controller. 

1) Features- 

ATmega-328 is basically an Advanced Virtual RISC (AVR) 

micro-controller. It supports the data up to eight (8) bits. 

ATmega-328 has 32KB internal built-in memory. This 

micro-controller has a lot of other characteristics. 

ATmega328 is an 8-bit and 28 Pins AVR Microcontroller, 

manufactured by Microchip, follows RISC Architecture and 

has a flash type program memory of 32KB. It has an 

EEPROM memory of 1KB and its SRAM memory is of 

2KB. It has 8 Pin for ADC operations, which all combines 

to form PortA (PA0 – PA7). It also has 3 built-in Timers, 

two of them are 8 Bit timers while the third one is 16-Bit 
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Timer. It operates ranging from 3.3V to 5.5V but normally 

we use 5V as a standard.  

 

B. Biometric Sensor 

The engine temperature sensor is a type of sensor that R308 

is a separate fingerprint reader, used high speed special DSP 

as core parts, compatible different fingerprint sensor. It is an 

intelligent module which can freely get fingerprint, image 

processing, verified fingerprint, search and storage, and it 

can work normally without upper monitor’s participatory 

management. Fingerprint processing includes two parts: 

fingerprint enrollment and fingerprint matching (the 

matching can be 1:1 or 1: N) Enrolling fingerprint, user 

needs to enter the finger 2-4 times for every one finger, 

process finger images with many times, store generate 

templates on module. When fingerprint matching, enroll and 

process verified fingerprint image. 

 

C. Float Type Sensor 

 The principle of float type level meter is that a float moves 

up and down due to buoyancy. A reed switch in a stem is 

actuated by a magnet in the float, and outputs detection 

signal (see the figure below). The level meter may not 

measure liquids with some viscosities and specific gravities. 

Liquid with high viscosity (such as honey) cannot be 

measured. (Although a liquid with viscosity at the level of 

milk can be measured). If the pressure inside of the tank is 

high or the liquid’s specific gravity is low, the float will not 

operate, so these circumstances do not permit measurement 

with the standard specification. 

 

D. IR Sensor 

The IR Sensor-Single is a general purpose proximity sensor. 

Here we use it for collision detection. The module consist of 

an IR emitter and IR receiver pair. The high precision IR 

receiver always detects a IR signal. The module consists of 

358 comparator IC. The output of sensor is high whenever it 

IR frequency and low otherwise. The on-board LED 

indicator helps user to check status of the sensor without 

using any additional hardware. The power consumption of 

this module is low. It gives a digital output.  

 

E. LCD Display 

LCD is a 3.5 inch diagonal full color 320x 240 TFT LCD 

screen display. For flexibility, this 3.5-inch full color QVGA 

320x240 TFT has lots of different interfaces: 8-bit/9-bit/16-

bit/18-bit parallel (8080 or 6800); 16-bit or 18-bit 

"DOTCLK" RGB; 3- or 4-wire SPI is optional. For easy 

connection to your host, the FFC/FPC tail mates with easy-

to-find ZIF sockets. 

 

F. Pressure Sensor 

The MPX2050 series device is a silicon piezoresistive 

pressure sensors providing a highly accurate and linear 

voltage output — directly proportional to the applied 

pressure. The sensor is a single, monolithic silicon 

diaphragm with the strain gauge and a thin–film resistor 

network integrated on–chip. The chip is laser trimmed for 

precise span and offset calibration and temperature 

compensation. The features it consist of are Temperature 

Compensated Over 0°C to +85°C, Unique Silicon Shear 

Stress Strain Gauge, Easy to Use Chip Carrier Package 
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Options, Ratiometric to Supply Voltage and Differential and 

Gauge Options 

 

G. Relay 

It works on the principle of an electromagnetic attraction. 

When the circuit of the relay senses the fault current, it 

energises the electromagnetic field which produces the 

temporary magnetic field. The inner section of the relay is 

shown in the figure below. It has an iron core which is 

wound by a control coil. The power supply is given to the 

coil through the contacts of the load and the control switch. 

The current flows through the coil produces the magnetic 

field around it. Due to this magnetic field, the upper arm of 

the magnet attracts the lower arm. Hence close the circuit, 

which makes the current flow through the load. If the 

contact is already closed, then it moves oppositely and 

hence open the contacts. 

 

H. Relay Driver 

A Relay driver IC is an electro-magnetic switch that will be 

used whenever we want to use a low voltage circuit to 

switch a light bulb ON and OFF which is connected to 220V 

mains supply. The required current to run the relay coil is 

more than can be supplied by various integrated circuits like 

Op-Amp, etc. The ULN2803A device is a 50 V, 500 mA 

Darlington transistor array. The device consists of eight 

NPN Darlington pairs that feature high-voltage outputs with 

common-cathode clamp diodes for switching inductive 

loads. The collector-current rating of each Darlington pair is 

500 mA. The Darlington pairs may be connected in parallel 

for higher current capability. 

 

III. FUNCTION DESCRIPTION- 

 
Fig. 2: Functional description of proposed system 

When turn on the key of the vehicle the 

microcontroller gets activated and ask for authorized finger 

print by displaying it on the LCD. If you are authorized it 

will proceed else it will display waning message. After 

engines ignition it would start to collect data from pressure 

sensor and compare with the specified range , if data is in 

the specified range then it will display safe to drive else will 

warn the driver with the help of warning message on the 

LCD. 

IV. CONCLUSION  

This paper is attempted to equip “ADVANCED 

MONIOTING AND SECURITY SYSTEM’ kind of 

integrated system which aids driver for safe driving and also 

ensures vehicle safety. This paper shows integrated use of 

sensors to collect and store data which can be used to warn 

and analyze in case of potential threat to the driver and the 

vehicle. It will help in reduction of accident caused due to 

tire malfunction and the rate of vehicle theft case in the 

world. Further it will keep a track of tire maintenance and 

condition of the tire and vehicle too along with that it will 

also help in maintain the mileage of the vehicle. In the 

future for further research, not only will there be pressure 

sensors and bio metric sensor but we will incorporate more 



ADVANCED MONITORING AND SECURITY SYSTEM FOR BIKES. 

 (IJSRD/Vol. 8/Issue 2/2020/326) 

  

 All rights reserved by www.ijsrd.com 1402 

new features due to increased safety standards in the 

automotive industry .We can increase the efficiency of this 

system in a number of ways such as adding more sensors to 

the module, providing data like temperature, wheel 

alignment, puncture indications, heavy vehicle loads, face 

ID unlocking system etc., Finally, the system performance 

will be tested and run by using an Arduino software 

provided as a real time application. 
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