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ABSTRACT 

In educational institutions, attendance system was brought into practice to maintain discipline and to help 

students grasp utmost knowledge. The traditional attendance system was more time consuming and it 

included a lot of paper work. Hence, there was a need for a new method which could eliminate the 

drawbacks of the conventional system. This project aims to build a user friendly, less time consuming and 

efficient attendance system which includes three types of authentications. They are Radio Frequency 

Identification, Fingerprint Detection and Face Recognition. These modules are interfaced to Raspberry Pi. 
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1. INTRODUCTION 

The proposed system is designed in such a way that the limitations of the traditional attendance system are 

reduced. Earlier there were two main ways of marking attendance. Either the teacher used to call out the 

names or take the signature of the students in apiece of paper. Since the other person could mark the 

attendance of the actual person, the data accuracy of earlier attendance was low. In the proposed system, the 

individualcardorfingerprintorthefaceofthestudentis recognized and the attendance is recorded in a CSV file 

automatically. It stores the name and time at which the 

attendance is recorded. By using this system, data accuracy is increased and it simplifies the overall process 

of marking attendance and saving the database of students. This proposed system can be used in any field 

where attendance plays a vitalrole. 

2. COMPONENTSUSED 

The proposed system is developed by using the following components: 

A. SD Card: The operating system for the raspberry pi i.e., Raspbian, database and the code are stored in the 

SDCard. 

 
Fig. 1 SD Card 

B. Raspberry Pi: It is a miniature computer whichcan be plugged into computer monitors or TV and can be 

programmed using different languages to get real- time output. The engineering concepts can be 

converted to interactive electronic modules. Raspberry Pi is an ARM Cortex processor with dual band 

wireless LAN, Bluetooth, fast Ethernet, USB ports and improved thermalmanagement. 

 
Fig.2 Raspberry Pi 
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C.RFID: This module consists of mainly two components. They are RFID reader and tags. The tags encode 

digital data which are captured by the reader using radio waves. Every tag has a unique digital data. Hence, 

the reader identifies every taguniquely. 

 
Fig.3 RFID Module 

D. Fingerprint sensor: The sensor scans the fingerprint optically. It controls the encryption and transfer of 

data through the USB interface to the Raspberry Pi 

 
Fig. 4 Fingerprint Sensor 

E. Pi Camera: The camera module is used to capture images and videos. Raspberry Pi of all version supports 

Pi camera. In the process of face recognition, the camera is fixed in a specific distance or is counted to a wall 

from where the faces of every student is detected. It captures the video of a class concurrently and send it to 

the system for further processing. 

 
Fig 5. Pi camera 
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3. METHODOLOGIES 

1. RFID 

The RFID system is mainly based on the concept of radio waves. The RFID tags include an integrated circuit 

and an antenna. The data is transmitted to the reader by them. The RFID tags can be passiveor active. 

Passive tags do not have a battery and needs to be powered by the reader whereas theactive tags are powered 

directly with power supply like a battery. The data which is transmitted by the tags is then converted to more 

understandable form. RFID uses AIDC (Automatic Identification and Data Capture) method which means 

that it identifies the object, and stores itsdataautomatically without any human intervention. This system is 

similar to a barcode system but hasone advantage over it. That is, RFID reader can read the tag even if it is 

not in direct line of contactwith the tag unlike the barcode reader. 

The RFID systems are mainly of three types. They are Low Frequency, High Frequency and Ultra High 

Frequency systems. Another type is a Microwave RFID. The Low Frequency RFID system ranges vary 

between 30kHz to 500kHz.The transmission range of these systems is generally as short as 

fewinches.TheHighFrequencyRFIDsystemrangesvary between 3MHz to 30MHz. 

Thetransmissionrange can be a several feet. The Ultra High Frequency RFID system ranges vary between 

300MHz to 960MHz. The transmission range of these systems is more than 25 feet. The Microwave 

RFIDsystems operate at a frequency of 2.45GHz and transmission range can be more than 30 feet. 

The RFID module used in this project is RC522. The frequency band at which this module operates is 

13.56MHz. it is designed to communicate at a data rate of 10Mbps over a Serial Peripheral Interface (SPI). It 

can also use I2C or UART standards for communication. The system is able to do 2 functions mainly. They 

are registering a new tag and identifying already registered tag. 

The following flowchart describes the working of RFID based recognition system. 

 

Fig.6 Flowchart of RFID based recognition system 

4. FINGERPRINT BASED RECOGNITION SYSTEM 

Authentication using biometric is one of the popular technologies which has high rate of accuracy in noting 

attendance. The whole system can be constructed using an embedded computer i.e., Raspberry Pi where 

database is created, fingerprint reader is accused and the process of authentication and recognition is done. 

Every person has a unique fingerprint, this feature was taken as an advantage to recognize an individual 

person and hence this system came into existence. This mode has proved to be the most reliable mode to 

identify individual. 
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This system mainly contain a USB serial port converter and fingerprint reader connected to Raspberry Pi. 

The USB serial converter is an important device which allows the serial devices or sensors to directly plug 

into USB ports. It supplies both 3V and 5v output. 

The fingerprint reader can be programmed in two operating systems i.e. Linux and Windows. When the user 

touches the screen of the reader that is the glowing window, it scans the fingerprint optically. The reader 

used here is R307.It can detect the existing fingerprint and enroll new fingerprints. The reader itself stores 

the fingerprints. It has the capacity to hold 1000 fingerprints. The data of fingerprint comparison, collection, 

search and deletion canbe taken place using this reader. 

 
Fig.7 USB serial converter 

The following flowchart describes the working of   fingerprint based recognition system. 

 
Fig. 8 Flowchart of fingerprint basedrecognition system. 

5.  FACE RECOGNITION SYSTEM 

The process of identifying a person and authenticating the identity is called face recognition. 

Face recognitionsystem: The system that validates the captured face with the dataset provided. The face 

recognition is carried out in twoways: 

a. Authentication / Validation of a facial image: It compares the captured image with the relatedfacial image 

of the user requiring theauthentication. 

b.  Identification: It compared the captured image with the facial data set provided to find the matching face. 

CONCURRENT FACE RECOGNITION 

The proposed system is called concurrent face recognition. The objective of this process is to capture the 

face of every student and update the data in the CSV fileaccordingly. 

The following flow chart shows the working of the concurrent facerecognition. 
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Fig. 9 Flowchart of RFID based recognition system 

A. Capturing the image: The faces are captured in such a way that all the features aredetected. 

B. Image processing: It involves the steps to compose images before they undergo model training and 

deduction. Model training mainly included analysis of features. Model training of images also includes 

correction of size, orientation andcolor. 

 

C. Feature extraction: In this process the data is divided to feasible parts. For eg, A capturedimage have 

many characteristics. These characteristics need to be computed. They are selected and combined together 

to form a bestfeature.This feature represents the originality of an image and has high accuracy. 

D. Classification: Since the feature vary from image to image, the dataset is accordingly differentiated 

andstored. 

E. Decision making: After the classification of dataset/images, the decision is made by the system as to 

which image belongs to whichindividual. 

If the extracted feature from the capturedimage matches the data set, the face of the student is recognized. 

CSVFILE 

Comma Separated Values are abbreviated as CSV 

file. It is a text file that allows the storage of data in 

A table format. The information of the student is stored in the following format: 

 First name 

 Last name 

 Time of check-in 



International Journal of Research in Science and Technology   
Volume 7, Issue 3: July - September, 2020 
 

13 

ISSN  2394 - 9554 

 
Fig.10 CSV File 

INTERFACING ALL THREE AUTHENTICATION 

Fig.11 Interface of RFID module, fingerprint sensor and pi camera. 

 

6. CONCLUSION 

This attendance system which includes RFID based recognition system, fingerprint based recognition system 

and face recognition system works in such a way, that the marked attendance of each individual is stored 

precisely. Aim of the project is to improve the attendance management in the institutions. This system is less 

time consuming and more efficient than the traditional method. The attendance is stored in a digital database 

hence it is eco-friendly. Since the attendance are secure it can be accessed anytime anywhere. This smart 

way of monitoring attendance is low-cost and yet more effective. To conclude, this project accesses all the 

database and picks up different functions.This system overcomes many limitations of the traditional system 

of attendance and results the report flexibly. 

7. ADVANTAGES 

A. High level of authentication: The attendance would be more exact since there are threemodes. 

B. Effective in cost: Since the whole procedure of marking and calculation is done by the computer itself, the 

cost of paper and extra employees are saved. 

C. Increased security: As the system stores thetime of check in, it is moresecured. 

D. Cautious: During the time of pandemic, it is very much essential to maintain individual hygiene and social 

distancing. The process of face recognition would help students maintain thesame. 
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