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Abstract—Taking  attendance is an  important task  in schools, 
universities,  and  other  institutions.   However,  traditional atten- 
dance  taking  methods   such  as  paper-based  attendance  sheets 
or  manual  entry  into  an  electronic  system  are  time-consuming 
and  prone to  errors. In  recent years,  the  emergence  of facial 
recognition technology has opened up new possibilities for atten- 
dance  management systems.  This  research paper  discusses  the 
development  and implementation of a Smart  Attendance System 
using  Facial  Recognition  technology  using  OpenCV  in  educa- 
tional  institutions.   The  study  explores  the  benefits,  limitations, 
and ethical considerations associated with this technology and its 
implications  for  the  future  of attendance  management  systems. 
This  model  takes  use  of  LBPH  and  gja,exfilaface  recognition 
to increase accuracy over conventional models. After this, the 
connection  of recognized faces is compared  with  the  kdatabase 
containing  student’s  faces. This model will be an effective method 
for controlling  student  attendance. 

Index Terms—LBPH,  Open  CV, Sqlite3 

I. INTRO DU CTI O N

This smart attendance system uses faces registered by users 

for easy detection and fast attendance marking. Using OpenCV 

computer vision library, we use a laptop’s camera to record 

51 images of the user’s face. We convert the image from color 

to grey scale which reduces the size of images and makes the 

recognition easier. We use a cascade classifier that uses Haar 

cascade, which is used for detecting features like: - 

1) 1. Line features

2) Edge features

3) Center-surround features

The Haar cascade classifier is advantageous in that it

prevents the need to check all 6000 features of the face; if 

the code fails during the first stage, the detection process is 

aborted, saving time and resources. For training the algorithm, 
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the LBPH Face Recognizer and Fisher face algorithm are used. 

These techniques rely on the Local Binary Pattern (LBP), a 

powerful texture operator that labels each pixel in an image 

by thresholding its surrounding area and treating the result as 

a binary number. Upon completion of the training, the model 

is stored with the person’s name in a .yml file. Additionally, a 

SQLite3 database stores the timestamp when a user is detected. 

Flask, a Python web framework, is utilized for detection, 

enabling the hosting of a website and API functionality. A live 

video stream is shared using an RTSP server, connecting an 

Internet Protocol camera over a predefined IP address and port 

number. For this setup, a smartphone is used for attendance 

marking, with  both  the  camera  and  the  training  algorithm 

operating on the same network. Once a valid face is captured 

by the camera, a Haar cascade is created for the face. The 

LBPH Face Recognizer and Fisher face recognition algorithm 

then match the test face cascade with the ones stored in the 

database. If a match is found, the user’s name and timestamp 

are displayed on the screen, confirming the successful marking 

of attendance. The live stream can be monitored locally on the 

host machine. 

II. LITERATURE REVIEW

Anwar and Gangodkar (2015) proposed a mobile phone- 

based attendance system, leveraging smartphones for atten- 

dance marking, which offers ease and convenience in tracking 

student  participationumari et  al.  (2020)  developed  an  IoT- 

based real-time bus tracking system, highlighting the efficiency 

of IoT for monitoring and providing real-time updates in 

transportation [1].  AgVij  (2024)  assessed AI’s  potential in 

Indian education, identifying both challenges and opportunities 

for integrating AI in educational processes [2]. Wiangwiset 

23) implemented a  crowd  monitoring  system  using  public
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Wi-Fi infrastructure, showcasing the effective use of existing 

networks for real-time monitoring in urban spaces [3]. Sivaram 

(2014) develdroid-based attendance management system, con- 

tributing to the design and development of mobile applications 

for efficient attendance tracking [4]. Tomh (2022) analyzed 

factors design changes in the UAE construction industry, 

demonstrating the complexities in managing design changes 

in a large-scale industry [5]. Sarker et al. (2016) introduced 

a  smarce  system  with  multi-step  authentication, enhancing 

security  and  accuracy  in  attendance  tracking  [6].  Rathore 

and Singh Rathore (2024) explored machig applications in 

HR management, focusing on predicting employee turnover 

and  performance  for  better  HR  decision-making  [7].  Hu 

(2021) highlighted an intelligent attendance system fesource 

management, emphasizing the  integration of  technology to 

assess employee performance [8]. Sengar and Pandey (2024) 

examined the impact of job satisfaction on the performance 

of academic faculty, revealing a positive correlation between 

job satisfaction and faculty performance in private educational 

institutions [9]. 

Iio (2016) discussed an attendance management system inte- 

grating mobile devices and web applications, facilitating real- 

time attendance tracking for educational and organizational 

settings [10]. Nguyen et al. (2022) introduced an IoT-based 

intelligent attendance system, highlighting the system’s frame- 

work, implementation, and its practical applications in modern 

attendance management [11]. Chiang et al. (2022) evaluated 

an attendance tracking system using smartphones with GPS 

and NFC technology, providing accurate and efficient location- 

based attendance monitoring [12]. Burunkaya and Duraklar 

(2022) implemented an  IoT-based smart classroom incuba- 

tor, contributing to the development of innovative, connected 

classroom environments that support real-time data collection 

and management [13]. Hayati and Nugraha (2023) proposed a 

proximity-based IoT smart attendance system, emphasizing the 

role of IoT in automating attendance processes using proximity 

sensors for increased accuracy and convenience [14].Prakash 

(2024) analyzed the influence of  big data analytics on or- 

ganizational performance, demonstrating how data-driven ap- 

proaches improve decision-making and overall organizational 

efficiency [15]. 

Hung et al. (2022) developed an indoor warning system 

for individuals isolated at home, utilizing physiological sig- 

nal  monitoring  for  real-time  health  assessments, highlight- 

ing the importance of IoT in healthcare [16]. Kaushik and 

Rathore (2023) presented a deep learning multi-agent model 

for  phishing  attack  detection,  underscoring the  role  of  AI 

in  safeguarding digital  infrastructures against  cyber  threats 

[17]. Somasundaram et al. (2016) presented a mobile-based 

attendance management system, enhancing attendance track- 

ing in educational institutions by utilizing mobile technology 

for  efficient, real-time data  collection [18].  Shlyakhetko et 

al.  (2023) proposed a  smart  locating application for  small 

businesses, focusing on location-based services to help small 

enterprises optimize their operations and improve customer 

engagement [19]. Rathore (2022) explored the application of 

stochastic queuing models to control congestion and crowd- 

ing, providing valuable insights into managing systems and 

optimizing flow in high-density environments [20]. Rathore et 

al. (2024) explored customer segmentation using Recurrent 

Neural Networks (RNN), enhancing insights into banking 

customer behaviors and preferences, improving targeted ser- 

vices and marketing strategies [21]. Sharma et al. (2024) 

proposed a methodology combining K-Means clustering and 

the RFM model for customer segmentation, enabling better 

revenue growth strategies by partitioning customers based on 

purchasing behaviors [22]. Kaushik et al. (2024) addressed 

hate speech detection in smart environments by integrating 

ensemble learning with LSTM models, showcasing an ef- 

fective approach for combating online toxicity in real-time 

systems [23]. Sikarwar et al. (2024) leveraged OpenCV and 

IoT  technologies for  improving lane management in  smart 

environments, optimizing traffic flow and safety through au- 

tomated systems, enhancing urban infrastructure management 

[24]. 

III. METHODOLOGY

Smart  Attendance Application  Using facial  recognition 

using LBPH  and  Fisher  face 

The goal of the smart attendance system is to leverage facial 

recognition technology to identify students accurately and 

record their attendance in real-time. This system eliminates 

the need for manual attendance processes, thus enhancing 

efficiency and ensuring timely and accurate record-keeping. 

System Constraints 

The application must be cost-effective, scalable, and capable 

of handling high volumes of users. Additionally, it must 

comply with privacy regulations to protect user data and ensure 

that the facial recognition system is used responsibly. 

• Open CV: OpenCV (Open Source Computer Vision Li- 

brary) is a Python library used for computer vision,

machine learning, and image processing. It enables the

system  to  interpret  and  analyze  visual  data,  such  as

images or videos, by detecting features, such as faces,

and extracting valuable information. This is vital for

identifying students accurately and in real-time.

• Sqlite 3: SQLite is an embedded database engine that

is  lightweight and  perfect  for  use  in  devices  such  as

smartphones, cameras, and  embedded systems. It  effi- 

ciently handles low to medium traffic requests and stores

relevant data, such as attendance records and timestamps,

ensuring that the system remains responsive under normal

operating conditions.

• Haar Cascade: The Haar Cascade Classifier is used for

object detection, specifically face detection, in  images

and videos. Based on the principles of  edge and line

detection, this algorithm rapidly identifies faces within

a frame by training on both positive and negative image

data, improving detection accuracy and speed.

• LBPH: LBPH is a commonly used facial recognition

technique  that  combines  Local  Binary  Patterns  (LBP)

1724Authorized licensed use limited to: Rajshahi University Of Engineering and Technology. Downloaded on May 18,2026 at 08:50:47 UTC from IEEE Xplore.  Restrictions apply. 



2024 1st International Conference on Advances in Computing, Communication and Networking (ICAC2N) 

with an Oriented Gradient Histogram (HOG). LBP cap- 

tures texture information by examining the local pixel 

neighborhood, making it highly effective for recognizing 

facial features. This method improves the system’s ability 

to detect faces across various datasets. 

Fig. 1.  Flow steps 

1)Record face images using the Open CV module

2)Train the model using LBPH and Fisher faces.

3)Start the local host server using flask.

4)The camera starts and captures faces and compares the

faces to the trained model.

5)If  the  faces  match,  the  attendance  is  added  to  the

database.

• Fisher face:Fisherface is  a  powerful facial recognition

method that works by maximizing the separation between

different face classes during the training process.It uses

Linear Discriminant Analysis (LDA) to extract features

that are then analyzed for facial identification. The Fish- 

erface algorithm is known for its superior performance

compared to other methods, such as eigenface, and en- 

sures accurate face matching.

• IP Camera: An Internet Protocol (IP) camera is a digital

video camera that sends and receives data via a network.

It captures real-time footage of students, enabling face

detection for the attendance process. These cameras are

networked devices with unique IP  addresses, ensuring

easy integration into the attendance system and allowing

remote monitoring.

• RTSP: RTSP is used for streaming multimedia data over a 

network. It facilitates the streaming of video captured by

the IP camera in real-time. This protocol ensures that the

live video feed is accessible for face recognition processes

to occur seamlessly.

• Flask is a micro web framework in Python used to build

the web interface of the attendance system. Its lightweight

nature and flexibility allow for easy integration with other

components,  such  as  the  facial  recognition  algorithm

and  database.  Flask  provides  essential  functionalities,

including API handling, web hosting, and real-time com- 

munication with the system for displaying attendance 

results. 

By incorporating these technologies, the smart attendance 

system ensures a seamless and efficient attendance process. 

The integration of facial recognition ensures that attendance 

is accurately recorded, while also providing a user-friendly 

interface for administrators and students alike. This solution 

not only streamlines attendance but also enhances data security 

and accessibility. streams the multimedia data rather than 

streaming the multimedia data itself. For instance, RTSP 

notifies the video streaming server that a user want to pause 

a video they are currently streaming. 

Flask: Python-based Flask is a microweb framework Due to 

the fact that it doesn’t require any specific tools or libraries, 

it is categorized as a microframework. It lacks any compo- 

nents where pre-existing third-party libraries already provide 

common functions, such as a database abstraction layer, form 

validation, or other components. However, Flask allows for 

extensions that may be used to add application functionalities 

just like they were built into the core of Flask There are ex- 

tensions for object-relational mappers, form validation, upload 

handling, several open authentication protocols, and a number 

of utilities associated with popular framework. 

IV. RESULT & ANALYSIS

Technologies  for Smart  Attendance Systems 

• Biometric logins: Biometric authentication systems use

unique physical characteristics such as fingerprints, retina

patterns, or facial features to verify an individual’s iden- 

tity. In the context of attendance systems, biometric logins

provide a highly secure method to ensure that the person

registering attendance is the right individual, preventing

fraud or proxy attendance.

• Bar code scanning: Barcode scanning is a widely used

technology in attendance systems, where barcodes are

applied to identification cards. These barcodes can be

easily scanned by barcode readers, much like RFID

systems, to  track  attendance. Barcodes are  affordable,

durable, and easy to replace, making this method both

cost-effective and reliable for attendance tracking.

• Facial recognition: Facial recognition technology is in- 

creasingly being used in smart attendance systems to au- 

tomate the attendance process. By capturing and compar- 

ing facial features, the system can authenticate individuals

and mark attendance. However, despite its advantages, fa- 

cial recognition can be prone to certain weaknesses, such

as lighting issues, inaccurate detection, or difficulty in

recognizing faces in crowded environments. As a result,

new innovations and technologies are being developed to

overcome these limitations and improve the accuracy and

efficiency of the system.
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Fig. 2.  Files for Working of The Attendance System 

Fig. 5.  Output for Recording face 

Fig. 3.  Working Accuracy of Fisher face 

Fig. 4.  Working Accuracy of LBPH 

Fig. 6.  Data Base 

Fig. 7.  Recogintion Accuracy 

Fig. 8.  Result 
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Possible Solutions  for Enhancing  Attendance  Systems 

1) RFID (Radio Frequency Identification) Tags: RFID tags

use radio waves to transmit data between the tag and a

reader. These tags are attached to employee or student

IDs and are scanned at designated attendance points.

RFID systems are fast, reliable, and efficient, making

them an excellent alternative to traditional attendance

methods.

2) Bluetooth Attendance System: A Bluetooth-based atten- 

dance system offers a modern and contactless approach

to attendance tracking. Employees or students must have

an app installed on their mobile device, with Bluetooth

enabled. The system uses the device’s unique Media

Access Control (MAC) address to register attendance,

minimizing the risk of duplication, errors, or ghost

attendance.

3) GPS Technology: GPS-based attendance systems lever- 

age the GPS capabilities of company-issued mobile

devices to track the location of employees or students.

This ensures that attendance is only recorded when the

individual is present at the designated location. However,

GPS systems are susceptible to location spoofing, where

individuals can manipulate their location, potentially

bypassing the system. iv. Enhanced Facial Recognition:

Although facial recognition is an effective tool for atten- 

dance, it is often costly and difficult to maintain due to

hardware and software challenges. To improve the relia- 

bility and effectiveness of this technology, advancements

in both hardware (such as high-resolution cameras) and

algorithms are needed to make the system more accurate

and less prone to errors. With these improvements, facial

recognition could offer a viable solution for seamless

and secure attendance tracking.

These technologies, each with their strengths and limita- 

tions, contribute to the evolution of smart attendance systems. 

The ongoing development of more efficient and secure solu- 

tions will continue to shape how attendance is tracked across 

various. sectors. 

I. CONCLUSION

The  design  and  implementation of  a  mobile  application 

for intelligent attendance tracking represents a significant step 

forward in automating and enhancing the attendance process. 

By integrating modern technologies such as facial recogni- 

tion, real-time data syncing, and location-based tracking, the 

application streamlines attendance management, reduces the 

potential for errors or fraud, and improves overall efficiency. 

The system’s user-friendly interface ensures easy adoption 

by both students and administrators, while its real-time report- 

ing features provide accurate and timely attendance records. 

Additionally, the mobile application enhances convenience by 

allowing attendance to be tracked remotely, making it ideal 

for both in-person and hybrid learning environments. 

Despite its many benefits, challenges such as privacy con- 

cerns, hardware requirements, and system maintenance must 

be addressed to ensure optimal performance. Future enhance- 

ments could focus on refining the algorithms for better recog- 

nition accuracy, integrating more advanced security features, 

and expanding the system’s scalability to accommodate large 

institutions. Ultimately, this mobile attendance system offers 

a robust and reliable solution for educational institutions, 

businesses, and other organizations, providing an intelligent 

and efficient method for tracking attendance while ensuring 

ease of use and security. 
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