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Abstract— The purpose of this paper is to build an increase 

security system for motorcycle using a Radio Frequency 

Identification (RFID) to help in reducing motorcycle theft 

crime in our country. This project involves integration of 

Arduino Uno and RFID module with some other small 

components like DC Motor, Buzzer and 16*2 LCD. RFID 

technology is currently being used in various fields like 

electronic toll collection, human implants, libraries and item 

level inventory tracking. So, with this project, RFID can also 

be used in Motorcycles for providing security. 
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I. INTRODUCTION 

To prevent unknown user entry into a secured place, which 

may include physical and intellectual property, RFID is used. 

Radio-Frequency Identification (RFID) is a technology that 

offers better performance over other identification systems. 

Because they do not require line of sight between the reader 

and the tagged RFID object unlike optical technology like bar 

coding. 

 Radio Frequency Identification (RFID) based 

Security system will allow only authorized person to access 

the two wheelers. For that, RFID card has to be shown in front 

of the RFID reader, then the access is allowed or denied to 

the respective person/RFID card. 

II. LITERATURE REVIEW 

In [1], tracking of products is explored by the use of radio 

frequency identification (RFID) technology and customer 

behaviour was studied in real-time. The study was conducted 

in store where RFID tracking was done to study customer 

behaviour. RFID Technology is applied in item level tagging 

to improve store execution. With the use of RFID, inventory 

record accuracy increases and out-of-stocks for inventory 

decreases both for the backroom and on the sales floor [2]. In 

[3], application of RFID in library system is discussed. Also 

usefulness and system quality positively influence the use of 

the RFID services. 

 Even in fashion supply chain management RFID is 

widely used which leads to greater products quality, and 

improved customer satisfaction. RFID technology is most 

widely deployed in shipping operations, tracking of raw 

materials, handling processes, tracking containers, tracking 

products from factory to store, receiving operations [4]. In 

[5], RFID technology provides support in medical treatment 

in the healthcare industry. Radio frequency identification 

(RFID) technology helps to improve process efficiency and 

effectiveness. In [6], radio frequency identification (RFID) 

technology is applied on manufacturing firms and its impact 

on manufacturing efficiency and effectiveness. In [7], the 

actual benefit of radio frequency identification (RFID) on 

supply chain performance through the empirical evidence 

was investigated. In [8], author investigated the use radio 

frequency identification (RFID) technology for improving 

efficiency. The various factors that influenced the healthcare 

organization to adopt RFID technology is also identified. 

Radio frequency identification (RFID) is used to tag packs, 

cartons and cases of cigarettes, to combat the fast-growing, 

global problem of cigarette smuggling. It also helps to 

provide tobacco companies and retailers with better inventory 

control and business intelligence [9]. An automatic Radio 

Frequency Identification (RFID)-based system for library 

search was developed and comparison between current 

technology and developed RFID-based systems are done. 

RFID solutions can further be used to decrease the Labour 

costs, enhance automation, and improve tracking and tracing 

to prevent the loss of materials under any circumstances [10]. 

In [11], the author characterized some of the operational 

benefits provided by item-level radio-frequency 

identification (RFID) in a retail environment. Study on why 

Radio-frequency identification (RFID) technology, 

engenders opposite buyer-seller relationship reactions among 

members of a supply chain [12]. 

III. METHODOLOGY 

From the literature review, we see that RFID Technology is 

used in bank lockers, hotels, parking system, and in other 

fields as well. Today, motorcycles uses Key-Lock system 

which provide less safety and security. If we replace Key-

Lock with RFID- lock, then we can provide more security to 

two wheelers. RFID reader, RFID tag, Arduino Uno, LCD, 

and Motor are the main components that are required. Every 

RFID tag have a unique identification number that will be 

stored in the Arduino. We will place RFID tag in front of 

RFID reader and if it matches, then the Arduino will send 

signal to motor and motor will be activated, otherwise buzzer 

will be activated. 

A. Radio Frequency Identification (Rfid) Fundamentals 

RFID is a contactless identification technology based on the 

transmission of radio frequency waves. Its advantage over the 

barcode system, is its increased range and increased data 

storage capacity. The typical RFID system consists of three 

main components, the transponder (or tag), the reader, and the 

application. 

 The tag is the data storage component. The tags we 

will use in this project will be passive tags, meaning they do 

not have an internal power supply. The reader activates, 

powers, and communicates with the tag using 

electromagnetic waves. Once activated, the tag will respond 

to the reader with the information that is stored in its memory. 
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The reader extracts this information and sends it the 

application component for processing. 

 
Fig. 1: RFID System 

B. Arduino Uno 

The Arduino Uno is a microcontroller board that has dual 

ATmega328 AVR microcontroller. It has 20 digital 

input/output pins. Programs can be easily loaded on to it form 

software. Interfacing Arduino with embedded electronics is 

very easy due to its extensive support community. 

C. LCD 

A liquid-crystal display (LCD) that we use, have 16*2 

alphanumeric display. Some of its features are: 

 Input Voltage: 3-5V 

 Display construction- 16 Characters * 2 Lines 

 Backlight- LED/5.0V(Y/G) 

 Operating temperature- 0 to 50℃ 

 Type- COB (Chip on Board) 

 Connector - PIN 

D. DC Motor 

An electric motor converts electrical energy into mechanical 

energy. The motor that we use has Rotations per Minute 

(RPM) = 7400 and operating voltage and current at 1.2-9V 

and 2A simultaneously. 

E. Motor Driver (L293D IC) 

L293D is a Motor Driver IC which is used to drive DC motor 

in either direction. L293D is a 16-pin IC. It can control a set 

of two DC motors simultaneously in any direction. Some of 

the features are: 

 600mA output capability per driver. 

 Wide supply voltage range: 4.5V-36V. 

 Separate input-logic supply. 

 
Fig. 2: Motor Connections with Motor Driver (L293d) 

IV. BLOCK DIAGRAM 

Arduino Uno Is connected to RFID reader directly and to DC 

motor via Motor Driver. It is also connected to LCD to 

display message. RFID tag will be scanned on RFID reader, 

so it is not directly connected to the circuit. The block 

diagram is shown in Fig. 3. 

 
Source: Self 

Fig. 3: Block Diagram of the System 

V. SOFTWARE PROGRAM TESTING 

The software program is written in C language and compiled 

using Arduino Software (IDE). After compiling, the code is 

uploaded on Arduino Uno Board. 

VI. HARDWARE PROGRAM TESTING 

We make connections on the board using connecting wires 

and check if the program runs as per the requirement of the 

project. 

https://en.wikipedia.org/wiki/Electrical_energy
https://en.wikipedia.org/wiki/Mechanical_energy
https://en.wikipedia.org/wiki/Mechanical_energy
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Fig. 4: Flow Chart of the System 

From the flow chart shown in Fig. 4, we can describe the 

working of this system. We will scan the RFID tag on RFID 

reader. The RFID reader will scan the UID number of the tag 

and matches it with the one stored in the Arduino Uno. If the 

tag’s number matches with the UID number stored in Arduino 

Uno, motor will rotate. If the tag’s number does not match 

with the UID number stored in Arduino Uno, buzzer will be 

activated. 

VII. COST ANALYSIS 

 Arduino Uno Module- Rs. 400/- 

 RFID Module- Rs. 200/- 

 LCD 16*2 Display- Rs. 150/- 

 Motor Driver (L293D IC)- Rs. 100/- 

 5V DC Motor- Rs. 200/- 

 Piezo Buzzer- Rs. 40/- 

 Connecting Wires- Rs. 100/- 

 10K Potentiometer- Rs. 10/- 

VIII. STATUS OF RFID ADOPTION 

I have collaborated with Hero MotoCorp and interfaced my 

model with the motorcycle to check how it works. 

 There were number of factors that were considered 

while implementing RFID on motorcycles: 

 Cost associated with Implementation 

 Cost of RFID Tags 

 Security Issues 

 Lack of Top Management Support 

 Privacy Concerns 

 In Hero MotoCorp, I interfaced my model on bikes 

with the help of workers of that company. Based on the 

feedback given by them results are obtained on different 

factors considered. Results are plotted on charts as Concerns 

for RFID implementation (Fig. 5) and Satisfaction with RFID 

(Fig. 6). 

 
Fig. 5: Concerns for RFID Implementation 

 
Fig. 6: Satisfaction with RFID 

 From Fig. 5, the most applicable reason for not 

implementing RFID was the cost associated with the 

implementation (4.3), followed by lack of top management 

support (3.7) and cost of RFID tags (3.4). Technology issues 

such as privacy (2.9), and security (2.9) were the least 

concerning aspects. 

 From Fig. 6, the final result shows overall 

satisfaction with the RFID technology (3.8), followed by 

performance (3.7), security (3.6) and cost (3.3). Cost seems 

to be the biggest challenge that was surveyed while 

implementing RFID technology. 

IX. RESULT 

The model that we have made till now will scan the RFID Tag 

and will send UID number to the Microcontroller. If the UID 

number matches with the one stored in the one stored in the 

Microcontroller, motor will rotate and if UID number does 

not match, then the Buzzer gets activated. 
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