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Abstract— The use of fingerprint identification has been 

employed in law enforcement for about a security. A 

fingerprint locking system using picmicrocontroller uses 

fingerprint recognition system as a process of verifying the 

fingerprint image to open the electronic lock. This research 

highlights the development of fingerprint verification system 

using PIC18F4520 Verification is completed by comparing 

the data of authorized fingerprint image with incoming 

fingerprint image. The fingerprint image will first go through 

the data base and filtering process es through which the 

information about it is obtained. Then the information of 

given fingerprint image will undergo the comparison process 

to compare it with authorized fingerprint image. In this 

system, the fingerprint module has trained to learn and 

identify whether the incoming fingerprint image is genuine or 

forgery. A much broader application of fingerprint is for 

personal authentication, for instance to access a computer, a 

network, an ATM-machine, a car or a home. 
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I. INTRODUCTION 

Human identification field is very significant and has 

undergone rapid changes with time. An important and very 

unique human identification method is fingerprint 

identification. Fingerprint of every person is unique. So this 

helps in identifying a person or in improving security of a 

system. Finger print of a person is read by a fingerprint 

sensor. Finger print sensor can be interfaced with a 

microcontroller. Through terminal (USB)we can add new 

user and delete the old user, also identify the user by selecting 

corresponding option through keypad. In this project we use 

a fingerprint sensor to read ones identity to automatically 

operate the door of the car. For this we use a microcontroller 

to enable the door opening or closing if the matching between 

scanned data and the already existing data is correct. 

Comparison is done the fingerprint module itself and its 

output is send to microcontroller. Result is displayed in a 

LCD display whether the user is authorized or LCD also helps 

to make troubleshooting easier. Alarming option is provided 

towarnabout an unauthorized usag. 

II. PROBLEM STATEMENT 

Fingerprint matching are widely used for identification and 

verification purpose. The problems which are uncounted in 

the previous techniques are: 

 User  impersonation.(imitation, copy) 

 The existing systems are not effective and accurate 

to Operate. 

 Also they are costly. 

                      

 

III. OUTCOMES 

The objective of this project is to improve the performance 

accuracy of biometric. System by using microcontroller. 

The Proposed systems will reduce the manufacturing cost 

also easy to use. and also incress the security level its two 

level secury level like ATM. 

IV. BLOCK DIAGRAM 

 

 
Fig.1: Block Diagram 

V. CIRCUIT DIAGRAM 

 
Fig. 2: Circuit Diagram 

VI. WORKING 

In this project we have implemented a system which gives a 

secure door lock system with two level of security. At many 

places like ATM machine or bank lockers it is very necessary 
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that the right person should get access. So our system provide 

a two level of security at such places.Here the main module 

used to access the door is a fingerprint module R305. Firstly 

we will train our fingerprints or enroll them before accessing 

at once. Then whenever we try to access the door at the same 

time we need to give our fingerprint impression to the 

microcontroller through the fingerprint module. When our 

fingerprints match with the trained fingerprints then the 

controller will ask to enter the password.  

 If the user enters the wrong password then our 

system will displays a message “INVALID PASSWORD”. 

When the password will get matched with the saved password 

at database, at the same time the solenoid wall get in action 

and door get opened.We have used a PIC family 

microcontroller here so the speed of the operation is very fast. 

Here PIC18f4520 microcontroller is used. It is an 8-bit flash 

PIC microcontroller that comes with nanoWatt technology 

and is based on RISC architecture. Many electronic 

applications house this controller and cover wide areas 

ranging from home appliances, industrial automation, and 

security system and end-user products.This microcontroller 

has made a renowned place in the market and becomes a 

major  trouble for university students for designing their 

projects, setting them free from the use of a plethora of 

components for a specific purpose, as this controller comes 

with inbuilt peripheral with the ability to perform multiple 

functions on a single chip.Here to display the status we are 

using one 16x2 lcd display. The three control lines are 

referred to as Enable, Register selet, and Read and write. The 

EN line is called "Enable".The enable pin used by the LCD 

latch  the information presented to its data pins. W hen data 

is supplied to data pins, high to low pulse must be applied to 

this “EN” pin in order to latch the data present at the data pins. 

This pulse must be a minimum of 450ns broad. 

 The "Register Select" line. When RS is  0(low) the 

data is to be treated as a command or special instruction. 

When register select is 1(high), the data being sent is text 

data, which should be displayed on the screen. The "Read and 

Write" control line. When RW is 0(low), the statistics on the 

data bus is being written to the LCD. When RW 1(high), the 

program is effectively querying  the LCD.  

VII. FLOWCHART 

 
Fig. 3: flowchart 

VIII. MICROCONTROLLER (PIC 18F4520)  

 
Fig 4: Microcontoller 18f4520 

 This is a 20 pin IC out of which 18 pins can be used 

as a input output pins and rest of two are used for Vcc and 

GROUND. 

A. Features of PIC: 

 4-ch PWM 10-bit 

 256 bytes of EEPROM data memory 

 Extended WDT 

 MPLAB® ICD 2 programming support or        

debugging support with optional header 

 Adapter. 

 Precision internal oscillator-software selectable 8 

MHz - 32 KHz 
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 EUSART LIN 2.0 Compatible 

 12 A/D Channels 

 2 Comparators 

 Enhanced Low Power Timer 1 

 Timer 1 Gate Synch Latch 

IX. FINGERPRINT MODULE (R305) 

 
This is a fingerprint sensor module R307 with TTL UART 

interface for direct connections to microcontroller UART or 

to PC through MAX232 / USB-Serial adapter. The user can 

store the finger print data or fingerprint image in the module 

and can configure it in 1:1 or 1: N mode for identifying the 

person. The FP module can directly interface with 5v 

Microcontroller. A level converter (max232) is required for 

interfacing with PC serial port. Optical  fingerprint reader 

with great features and can be embedded into a differens of 

end products, such as: emtry control, attendance, safety 

deposit box, car door locks. 

A. Features 

 Integrated image collecting and algorithm chip 

together, ALL-in-One 

 Fingerprint reader can conduct secondary 

development, can be embedded into a variety of end 

products 

 Low power consumption, low cost, small size, 

excellent performance 

 Professional optical technology, precise module 

manufacturing techniques 

 Good image processing capabilities, can 

successfully capture image up to resolution 500 dpi 

B.  Specifications 

 Fingerprint sensor type: Optical 

 Sensor Life: 100 million times 

 Static indicators: 15KVBacklight: bright green 

 Interface: USB1.1/UART(TTL logical level) 

 RS232 communication baud rate: 

4800BPS~115200BPS changeable 

 Dimension: 55*32*21.5mm 

 Image Capture Surface 15—18(mm) 

 Verification Speed: 0.3 sec 

 Scanning Speed: 0.5 sec 

 Character file size: 256 bytes 

 Template size: 512 bytes 

 Storage capacity: 250 

 Security level: 5 (1,2,3,4,5(highest)) 

 False Acceptance Rate (FAR) :0.0001% 

 False Rejection Rate (FRR): 0.1% 

 Resolution 500 DPI 

 Voltage :3.6-6.0 VDC 

 Working current: Typical 90 mA, Peak 150mA 

 Matching Method: 1: N 

 Operating Environment Temperature: -20 to 45° 

centigrade’s 

X. CONCLUSIONS 

The aim of the work is to design a fingerprint lock system that 

can be used to lock and unlock a system but its use can be 

extended to other electronic locking systems such as vaults. 

Having realized the device and found it working properly 

according to its design specifications and couple with the 

facts that relatively cheap components were involved in its 

realization, the aim of the research can be said to be achieved.  

 The system can be used as an successful security 

lock. The prototype system can be divided into the following 

modules: fingerprint analysis software module (employing 

digital image recognition algorithms) that accepts 

fingerprints images; hardware interface module (utilizing a 

microcontroller and a interface control circuit) and the 

locking module. 
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