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Abstract - Now-a-days two wheeler theft has become one of 

the major concerns among public. The total number of 

motor vehicles stolen in 2019 are 2,38,675 and in that the 

count for two wheelers stolen are 2,01,370, which is 

84.37%. That is, the theft crime rate has increased by 8% 

in comparison to 2018. The recovery rate of the two 

wheelers is approximately 25% of the stolen vehicles. The 

value of the stolen two wheelers alone is Rs. 635 Crores. To 

increase the recovery rate, we propose to develop a 

module, which is to be installed in the frame of the bike. 

This module helps the vehicle owner to stop the theft 

instantly. This module has a keypad to enter the pass code. 

If entered pass code is correct, automatically the module 

will be deactivated. The module can cover a range of 100 m 

radius area from wherever the vehicle gets parked. If the 

vehicle crosses this area, an alert message is sent to 

owner’s number with coordinates through which the 

owner can take action to stop the bike. If the primary 

battery is disconnected power will be drawn from 

secondary battery and at once the front wheel is locked, 

engine gets turned off by disconnecting the relay, this 

happens using a SIM inside the module. This process can 

help the vehicle owner to recover his vehicle as soon as 

possible. 

INTRODUCTION 

India is one of the Asian country were two wheelers are the 

most used vehicles. India has many two wheeler 

manufacturing industries and approximately 1 lakh two 

wheelers are sold in this country per year, also It exports two 

wheelers to other Asian countries. In our country every house 

consists of at least one two wheeler and some household prefer 

buying more than one two wheeler instead of a four wheeler 

because of its convenience of travelling fast in city traffic. 

Two wheelers do not take much parking space. Insurance 

company provide insurance policies to two wheelers also. 

Nowadays every two wheeler sold has insurance along with it 

and it is mandatory. And the two wheeler number is increasing 

every year, theft rate is also increasing and also recovery rate 

is very low. Every year source or the other security system in 

invented but it gets easier for thief to steal the two wheelers by 

deactivating the security system. The existing security system 

consists of alarm system OTP system and GPS tracking. There 

were so many loop holes in the existing system which helped 

the thief 

to steal it easily, the loop holes are like easy disconnecting of 

alarm wire, breaking odd the OTP module place on the two 

wheeler, GPS module deactivating by cutting off primary 

battery 

.Considering all these loop holes, we are making this module 

which indicates users immediately about the theft and tracking 

gets easier as it keeps in updating the location through SMS 

.The module consists of secondary battery for backup and also 

kept inside the bike’s frame . This is not the final solution for 

the theft problem but for now it is the best solution to avoid 

theft. 

SYSTEM DESIGN 

The security system available in most of the existing bikes are 

costly and have limitations. The “Smart BikeSecurity System” 

[1] is invented to provide physical security and to protect the 

two wheelers from theft. It is designed in such a way that 

recovery of the vehicle is at most possible in any cases, such 

as theft by lifting the vehicle, towing the vehicle, starting the 

engine of the vehicle. With the help of range which have been 

set by the GPS module and the controller will monitor 

continuously. Motor vehicles and fuel theft scenes are 

increasing rapidly all over the world [2]. So securing our bike 

plays a important role in day to day busy schedule. Many 

advanced motor vehicle securing modules best suit the four 

wheelers. As of safety of the two wheelers is concerned, the 

products available in the current stage is of no equal to the 

well-versed stealers. In order to improve the safety and 

automatic traffic management to efficiently transport the 

patient from their location to hospital using ambulance is 

discussed with an Intelligent Transport System (ITS) [3]. To 

prevent the vehicle stealing, vehicular communication from 

any place to anywhere using GSM system and a password 

based system with buzzer alert is developed [4]. Another 

security system with GSM and SMS based OTP registered 

theft security system is defined and developed [5]. Two 

wheeler accident prevention and identification system with an 

add on alert system for theft prevention is implemented [6]. 

Bike theft with security locking and conveying theft 

information to 4 or 5 contacts using GPS hardware is 

implemented [7]. Security system with micro controller, GPS 
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module, GMS module and a compactable camera for theft 

prevention is discussed and developed [8]. An idea of 

misplacing the squandered keys is recovered by using the 

fingerprint which is globally 

unique [9]. The innovative method used to identify the 

location of the theft motorcycle with switching off the engine 

from remote and capturing the image of theft using the 

software which is connected to a controller in coordination 

with the entire system [10, 16]. Another method of motorcycle 

security system that describes the theft and give an alert 

message to the client using the hand held device such as 

mobile phone during the occurrence of theft and the system is 

capable of implementing the entire unit with reasonable price 

[11]. Implementation of a security system using password and 

creation of an alert signal when the password is entered 

incorrectly is developed [12, 17]. A system with various layers 

of implementation and the layers is capable of protecting the 

existing anti-theft system is developed and implemented [13, 

18]. An embedded system with radio frequency identification 

and global system for mobile communication is developed to 

enhance the safety and security of the motorbike is represented 

in [14, 19]. An enhanced route optimization method for 

enhancing the efficiency for a sensor network is mentioned 

[15, 20]. A theft security system using GPS, GSM infrared 

sensors and DTMF technology with the support of controller is 

developed and implemented successfully [21, 23, 25]. A two 

wheeler vehicle security system with additional features to 

improve the reliability and easy design with SMS alert system 

is implemented in [22, 24, 26]. 

When the stealing happens, the current security system will 

only make the bike static and buzz the 

alarm. How about the owner is intimated about the theft when 

it is happening by a message to his/her phone, even without 

internet, and user operates the bike and make it secure which 

can also be done without internet.It is a thoughtfulrestraint. In 

theprojected security system aninnovativestructure isinvolved 

in totalling the engine immobilizer and alarm unit using the 

alert generating system by SMS regarding the theft made 

creating the client to have control of system by SMS 

remotely.To overcome the above limitations, the SEC-UR-

BIKE is designed and implemented. The objective of the 

system is to lessen the human power obligatory for the 

safekeeping, to becomecarefulposition of the vehicles, to 

diminish the theftand to control vehicle using SMS is 

developed.The module is divided into 

3 segments: power supply, microcontroller programming and 

I/O interface. The power supply segment contains 2 batteries, 

one is the bike’s battery which is the primary battery and 

another is the secondary battery which is additional battery 

kept inside the module, in case the primary battery is 

disconnected this will act as a backup to keep the system 

running also it can’t be disconnected easily. The 

microcontroller segment has GPS and GSM connected to it for 

sending and receiving message and locating the vehicle, also 

the keypad to enter pass code. I/O interface has LCD display 

for displaying keypad entries and relay locking system to stop 

the vehicle from theft. The basic structural diagram in block of 

the suggested system design is illustrated in figure 1. 

 

 
Figure 1 System Block Diagram 

SYSTEM DESCRIPTION 

We have taken up to design a much better and precised anti-

theft cum vehicle tracking security system which lets the user 

to command the vehicle from anywhere. First of all we are 

inserting the entire module inside the frame of the bike. The 

purpose we are inserting the module inside frame is because 

it’s hard to access that place for user as well as thief too. If 

user or thief need to access the module they need to dismantle 

some bike parts. The module contains a microcontroller which 

is used as the main control unit, that will integrate all 

the modules used in the system. Depending on the information 

being received by different modules it controls the whole 

system. GPS is known as Global Positioning System is used to 

trace the location of vehicle. A GPS framework computes its 

position by accurately timing the signal sent by GPS satellites 

high over the Earth.GPS Receiver gets the location 

information from satellites. The current longitude and latitude 

data are being provide by the module is sent to the registered 

mobile number through SMS as a Navigation link which is 

then directed to the Google maps. The working of the system 

is pictorially represented in figure 2 and 3. 

 

Flowchart: Case 1- 

 

 
 

Figure 2 Flowchart 
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Case 2- 

 

 
Figure 3 Flowchart 

 

GSM is known as Global System for Mobile Communication 

used for communication purpose. GSM module is basically 

used here for receiving and sending message. Global system 

for mobiles (GSM) technology is used to establish cellular 

connection. It is used for transmitting mobile voice and data 

services. It contains everything needed to support the 

microcontroller. Secondary battery is used in the system, if 

primary battery is cut off by the thief power will be drawn 

from secondary battery tracking system will work 

continuously. A DC to DC charge controller used to eliminate 

the down time for changing from the primary to secondary 

battery. All these segments will be present inside the frame as 

a module except a wire that connected to the primary battery. 

A keypad is installed to enter the pass code and LCD is also 

present. If pass code entered by user is correct automatically 

module will be deactivated, if wrong the user can’t start the 

vehicle and he/she will get a message, to re-enter the pass code 

he has to do with the mobile only. Whenever the bikes stop at 

a location it will take it as a home location from home location 

100-meter radius will be created. If bikes cross that 100m 

radius user will get a notification that your bike has been 

stolen. We are using a primary and a secondary battery. 

Primary battery (bike battery) supplies the total power for the 

module. Secondary battery is backup battery if primary is cut 

off by the thief. Secondary battery will be placed inside the 

frame along with the module. If primary wire is cut off by the 

thief user will get a message, after that secondary battery will 

start working and automatically engine will turn off and also 

manually we can off the engine by sending a SMS. Relay is 

used to cut-off the power supply for the motor bike and 

locking system is used to lock the motorcycle wheel. 

 

 
Figure 4 16x2 LCD Display 

 

16x2 Display consists of two rows and each row can print 16 

characters. Each character is built by a 5x8 pixel box.The 

operating voltage of LCD is 4.7 to 5.3 v. It consumes 1mA 

current without backlight. It is used for the display of output 

such as GPS Data and acknowledgement messages from the 

controller. It is also used for the display of pass code. 

 

 
Figure 5 Keypad 4x4 

 

It has a 16 built in Push button contacts in Row and Column 

lines. It has 8 output terminals where 4 terminals are allocated 

for rows and 4 for columns. It is used to enter the pass code. 

 
Figure 6 I2C Converter 

 

I2C module has an inbuilt PCF 8574 I2C chip that converts 

I2C serial data to parallel data for the LCD display. For 

interfacing 16x2 LCD display with minimum number of inputs 

to the controller I2C module is used. It helps in saving loads of 

GPIO pins for other modules. 

 
Figure 7 STM32 Micro Controller 

 

STM32 micro controller consists of 2 transmitter and 2 

receiver pins which are used for connecting GSM and GPS 

modules. Analog pins are used to connect servo motor, 

keypad, relay and I2C module. 
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Figure 8 ON/OFFkey 

 

It used to switch on and off the module. It indicates the real 

bike key system. It gives digital output 1 and 0, if its 1 a text in 

LCD gets displayed asking to enter the passcode.if its 0 system 

will be in off state. 

 

 
Figure 9 Neo6M GPS module 

 

GPS module locates the vehicle and sends the co- ordinates as 

a link to user’s mobile using GSM module. When user parks 

the vehicle at a place, GPS takes that location as a home 

location and creates a 100-meter radius area as a security zone. 

when vehicle crosses a hundred meter without correct key and 

pass code GPS sends link along with co-ordinates. 

 
Figure 10Buck Converter 

 

Since 12v battery is used for GSM, instead of using separate 

battery for the modules which require 5v input we are using 

buck converter to step down 12v voltage to 5v voltage and 

providing it to other modules. 

 

 
Figure 118MHZ Antenna 

 

It is used to receive signal from the satellite for GPS. Because 

of this antenna GPS is able to communicate with the satellite 

directly. 

 

 
Figure 12 SIM 900A GSM Module 

 

GSM module is used to communicate with users mobile phone 

and GPS.Sends and receives message from and to the users 

mobile it takres location from the GPS and sends along with 

theft alert in case of theft.It also helps to reset passcode if user 

wishes. 

 

 
Figure 13 Servo Motor 

It is used represent the wheel locking system of the bike. 

When alert message is sent along with location at the time this 

locking system locks the wheel and prevent the theft by 

immobilizing the two wheeler. 

 

 
Figure 14 Relay 

 

Relay is connected between battery and dynamo, when battery 

and dynamo is connected only spark will get generated and 

engine will start. When user sends message to cutoff relay at 

the time of theft and relay disconnects the connection between 

battery and dynamo and thief can’t start the bike. 

 
Figure 15 Primary Battery 

 

Primary battery is the main bike battery. This battery will be 

used by the bike as well as the “SEC-UR-BIKE” module also. 

Here we are using 12V 8AH rechargeable battery as primary 

battery, and also charges secondary battery. 



Copyrights @Kalahari Journals  Vol. 6 No. 3(December, 2021) 

International Journal of Mechanical Engineering 

2258 

 
Figure 16 Secondary Battery 

 

Here secondary battery is used as backup battery which is kept 

in the module inside the bike’s frame. This battery gets 

activated when the primary battery is cut off by the thief, who 

is thinking to deactivate the module but the secondary battery 

helps the module to run even after primary battery is 

disconnected and sends theft alert along with location. 

 

OUTPUTS: 

 
Figure 17 GPS Co-ordinates on LCD Display 

 

When user send the message saying “GETLOC%” LCD prints 

the co-ordinates and GSM sends the location to the users 

mobile. 

 

 
Figure 18 Indication to User for entering Pass code 

 

When user start the vehicle using key the module asks for pass 

code by popping a message on LCD Display. 

 

 
Figure 19 Entering Pass code 

 

If the entered pass code is correct then the following message 

gets displayed on the LCD. 

 

 
Figure 20 Message Displayed If pass code is correct 

 

If entered Pass code is wrong, the following message gets 

displayed and theft alert message is sent to the users mobile 

along with location. 

 

 
Figure 21 Denial message If Pass code is wrong 

 

By mistake if the user itself enters the Pass code wrongly he 

can re-enter the passs code by clicking the ”*” in the keypad 

and ignore the theft alert message sent to the mobile by GSM. 

 

 
Figure 22 Reset Passcode Message sent by the user to reset 

the pass code. 

 

 

 
Figure 23 SMS received about theft 

 

If the pass code is entered wrong or the vehicle cross 100m 

radius without key and pass code, an alert message with 

location is sent to users. 

 

 
Figure 24 Command to get location 

 

If user wants to know the location of the bike, he/she can type 

“GETLOC%” and send a message. The GSM module will take 

the coordinates from GPS module and sends back a link which 

gets mapped to Google maps. 

 

 
Figure 25 Command for activating locking system 

 

A message to the user mobile is sent if primary battery is 

disconnected along with the location where it got 

disconnected. Immediately the user can send a message saying 

“SERVO%180” it will activate wheel locking system which 

will immobilize the two wheeler. If the user wants to 

deactivate locking system, he/she can type “SERVO%0”. 

 

 
Figure 26 Command to cutoff relay 

 

After activating locking system user can cutoff the relay by 

sending and message “RELAY%1”, which will make the relay 

to cutoff and thief can’t start the engine. 
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Figure 27 Continuous updating of location 

 

After the theft alert is given, activating locking system and 

relay is cutoff, the module keeps updating the location for 

every one minute using secondary battery power. 

 

 
Figure 28 SEC-UR-BIKE module 

 

The module is divided into 3 segments: power supply, 

microcontroller programming and I/O interface. The power 

supply segment contains 2 batteries, one is the bike’s battery 

which is the primary battery and another is the secondary 

battery which is additional battery kept inside the module, in 

case the primary battery is disconnected this will act as a 

backup to keep the system running also it can’t be 

disconnected easily. The microcontroller segment has GPS 

and GSM connected to it for sending and receiving message 

and locating the vehicle, also the keypad to enter pass code. 

I/O interface has LCD display for displaying keypad entries, 

locking system and relay cutoff to stop the vehicle from theft. 

CONCLUSION 

The proposed system is the two wheeler security system which 

provides high security and immediate alert to user. Also 

because of this proposed solution theft rate will be reduced 

which benefits the government by reducing the government 

exchequer. Immediate alert system can provide peace of mind 

to the user. 
 

REFERENCES 

[1]. Raheela A Patel, Alfiya I Peerzade, Geetanjali A Donta, 

and Analratna G Gaikwad, “Smart Bike Security System 

using Arduino”, International Journal of General Science 

and Engineering Research (IJGSER), Vol. 3, Issue 1., pp. 

57-60, 2017. 

[2]. Nitin Kumar, Jatin Aggarwal, ChaviSachdeva, Prerna 

Sharma, and Monica Gaur, “Smart Bike Security System”, 

International Journal of Education and Science Research 

Review, Vol. 2, Issue 2, pp. 28-32, April 2015. 

[3]. Jose Anand, and T. G. Arul Flora, “Emergency Traffic 

Management for Ambulance using Wireless 

Communication”, IPASJ International Journal of 

Electronics and Communication (IIJEC), Vol. 2, Issue 7, 

pp. 1-4, July 2014. 

[4]. Dr.Pramodsharma, Akash Shrivastav, VivekParashar, 

Okesh Kumar and Ram Naresh,” Smart Security System 

for Vehicles”, IJARCCE, Vol. 8, Issues 4, pp. 279-283, 

April 2019. 

[5]. Bh. Bhargavi, B.V.k. Padmaja, R.L. Mounika, K.V.K.S.S. 

Manikanta, N. Chandini and P. Sravani, “Anti-Theft 

System For Vehicle Security”, IRJET, Vol.7, Issues 6,pp. 

3867-3870, June 2020. 

[6]. Akash Singh and RajKumar R, “Two- Wheeler Accident 

Detection and Alert System with Anti-Theft 

Control”,IJSR,Vol.8, Issues 4, pp.704-707, April 2019. 

[7]. Dhruvi K and Zala, “Bike Security with Theft 

Prevention”,2018 3rd ICICT, IEEE, pp.640-643, 2018. 

[8]. A. O. Pachica, D. S. Barsalote, J. M. P. Geraga, J. M. Ong 

and M.D. Sajulan,” Motorcycle Theft Prevention and 

Recovery Security System”, 2017 14th ECTI-CON Phuket, 

pp.850-855, 2017. 

[9]. N. Pooja and G. V. S. Jyothirmayee, “Fingerprint Based 

Anti-Theft System for Vehicle Safety.” International 

Journal of Innovative Research in Computer and 

Communication Engineering, vol. no.-5, Issue-2, February 

2017. 

[10]. Archie O.Pachica and DhaveS.Barsalote “Fingerprint 

Based Anti-Theft System for Vehicle Safety.” 

International Journal of Applied Engineering Research, 

vol.12 pp. 2680-2687, November 11, 2017. 

[11]. K.Sruthi, S.Ravi , Y.Kiran “Anti-Theft Tracking System 

and Security System for Automobiles using GSM and 

ARM” IJEDR, Volume 4, Issue 1 2016. 

[12]. K.Dinesh Kumar and B. Sasidharan “ Password Based 

Lock for Bike Security with Ignition Key Control 

System.” IJSART,volume 2, Issue 5, May 2016. 

[13]. KompalliSupriya and M.Venkateshwarlu “ Anti-Theft 

Control System Design Embedded System” International 

Journal of Advanced Technology and Innovative 

Research, vol.07, Issue.07, pp 1190-1193, July-2015. 

[14]. W.W.I.WanJusoh and K.A.MohdAnnuar “ Motorcycle 

Security System using GSM and RFID” Journal of 

Advanced in Applied Mechanism, vol. 16, no. 1, pp. 1-9, 

2015. 

[15]. Jose Anand, J. Raja Paul Perinbam, and D. Meganathan, 

“Performance of Optimized Routing in Biomedical 

Wireless Sensor Networks using Evolutionary 

Algorithms”, Comptesrendus de l’Academiebulgare des 

Sciences, Tome 68, No. 8, pp. 1049-1054, 2015. 

[16]. S. Madan, Arun Ganesh M ,Balavignesh P , Deleepon S, 



Copyrights @Kalahari Journals  Vol. 6 No. 3(December, 2021) 

International Journal of Mechanical Engineering 

2260 

Dhivakar R,” Anti-Theft Two Wheeler Security System”, 

International Journal of Scientific Research and Review, 

Vol. 7, Issue 3, pp. 17-22, 2018. 

[17]. Pritpal Singh, TanjotSethi, Sujit, Kumar Pattanayak, “A 

Smart Anti-Theft System for Vehicle Security”, 

International Journal of Materials, Mechanics and 

ManufacturingVol. 3, Issue 4, pp. 22-43, 2015. 

[18]. SudhakarJadhav, “A System for Smart and Feature Phone 

Users to Prevent Theft”, International Journal for 

Scientific Research and Development,Vol. 4, Issue 4, pp. 

36-45, 2016.  

[19]. R.Ramani, S.Valarmathy, Dr.N.SuthanthiraVanitha,  

S.Selvaraju, M.Thiruppathi, R.Thangam, “Vehicle 

Tracking & Locking System Based on GSM &GPS”, 

I.J.Intelligent System and Applications,Vol. 09, pp.86-93, 

2013. 

[20]. Jose Anand, J. Raja Paul Perinbam, and D. Meganathan, 

“Q-Learning-based Optimized Routing in Biomedical 

Wireless Sensor Networks”, IETE Journal of Research, 

Vol. 63, Issue 1, pp. 89-97, 2017. 

[21]. Mohammed Shakeeb Ahmed, and Syed Gilani Pasha, 

“Design of Advance and Robust Vehicle Security System 

with Accident Monitoring”, International Journal of 

Engineering and Computer Science, Vol. 5, Issue 09, pp. 

18088-18095, Sep. 2016. 

[22]. Prashantkumar R, Sagar V. C, Santhosh S, and 

Siddharthnambiar, “Two Wheeler Vehicle Security 

System”, International Journal of Engineering Sciences & 

Emerging Technologies, Vol. 6, Issue 3, pp. 324-334, Dec 

2013. 

[23]. Karl Koscher, Alexei Czeskis, Franziska Roesner, 

Shwetak Patel, Tadayoshi Kohno, Stephen Checkoway, 

Damon McCoy, Drian Kantor, Danny Anderson, 

HovavShacham, and Stefan Savage, “Experimental 

Security Analysis of a Modern Automobile”, IEEE 

Symposium of Security and Private 2010. 

[24]. T. K. Kishore, T. S Vardhan, and N. L Narayana, “Vehicle 

Tracking Using a Reliable Embedded Data Acquisiton 

System with GPS and GSM” International Journal of 

Computer Science and Network Security, Vol. 10, No. 2 

pp. 286-291, 2010. 

[25]. V. BalajeeSeshasayee and E. Manikandan, “Autombile 

Security System based on Face Recognition Structure 

using GSM Network”, Advances in Electronic and 

Electric Engineering, Vol. 3, Number 6, 2013. 

[26]. Ruchita J Shah and Anuradha P Gharge, “GSM based Car 

Security System”, International Journal of Engineering 

and Innovative Technology, Vol. 2, Issue 4, Oct 2012. 

 


