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Abstract 
With the increasing demand for automated and accurate attendance tracking, real-time attendance 

monitoring systems using CCTV and facial recognition technologies have emerged as a robust solution. This 

paper reviews state-of-the-art methods that leverage CCTV footage to detect, recognize, and record 

attendance with high precision and minimal human intervention. The integration of advanced machine 

learning algorithms like Haar Cascade, LBPH, and deep learning CNNs enables real-time processing even in 

complex environments with varying lighting and crowded conditions. This study synthesizes key research 

efforts focusing on technology frameworks, challenges, and practical deployments of CCTV-based attendance 

systems.Comparative analysis highlights the strengths and limitations of different approaches, providing 

valuable insights for developing scalable, secure, and efficient attendance solutions applicable across 

educational, corporate, and institutional domains. 
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Introduction 

Attendance monitoring plays a crucial role in 

educational institutions, corporate environments, 

government organizations, and many other sectors. 

It is fundamental for maintaining discipline, 

ensuring compliance with regulations, evaluating 

individual performance, and managing resources 

effectively. Traditionally, attendance tracking has 

relied on manual methods such as roll calls, paper 

registers, and RFID card swipes. However, these 

conventional approaches are often time-consuming, 

prone to errors, and vulnerable to proxy attendance, 

where individuals mark attendance on behalf of 

others. These issues necessitate the development of 

automated, accurate, and efficient attendance 

monitoring solutions. 

Recent advancements in computer vision, machine 

learning, and biometric technologies have paved 

the way for intelligent real-time attendance 

monitoring systems. Among these, systems 

leveraging Closed-Circuit Television (CCTV) 

cameras for continuous surveillance combined with 

facial recognition technology are gaining 

widespread adoption. CCTV-based real-time 

attendance systems capture live video feeds, detect 

faces in real-time, and instantly identify individuals 

by matching captured faces against a pre-registered 

database. This enables non- intrusive, contactless, 

and automated attendance recording, reducing the 

administrative burden and improving accuracy. 

Real-time attendance monitoring systems introduce 

several benefits: they eliminate human intervention 

during attendance marking, minimize attendance 

fraud, provide instantaneous data for monitoring 

and analysis, and support scalability across large 

institutions. Furthermore, the integration of such 

systems with cloud platforms and IoT infrastructure 

enhances accessibility and centralized management 

of attendance information. 

This paper focuses on exploring the design, 

implementation, and evaluation of real-time 

attendance monitoring using CCTV and facial 

recognition technologies. Through a review of 

recent developments and comparative analysis of 
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existing methodologies, we aim to present the 

features, benefits, challenges, and future scope of 

these systems. Our goal is to contribute to the 

ongoing transformation of attendance management 

by highlighting solutions that offer accuracy, 

scalability, and operational efficiency in real time. 

Literature Reiew 

Real-time Attendance Management System Using 

Fingerprint Recognition (2014), Swetha Chalasani 

and Dr. P. Chenna Reddy proposed a real-time 

attendance management system leveraging 

fingerprint biometric recognition technology, which 

laid foundational principles critical for modern 

attendance systems using cameras and CCTV. 

Their work focused on automating the labor-

intensive manual attendance processes using a 

fingerprint scanner to capture unique biometric data 

securely. Though not CCTV-based, this research 

underscored the importance of real-time data 

capture, immediate verification, and automation— 

principles directly applicable to CCTV 

implementations where video frames serve as 

dynamic biometric input. The system architecture 

included hardware (fingerprint scanners) and 

software for template matching and database 

management. Their approach eliminated proxy 

attendance, improved accuracy, and streamlined 

administrative reporting. These features form the 

baseline requirements for camera-based attendance 

where live facial data replaces fingerprint scans. 

Their findings demonstrated positive outcomes in 

terms of reliability, scalability, and user acceptance, 

providing valuable insights for systems intending to 

process attendance from CCTV video streams with 

minimal human intervention.[1] 

Real-Time Attendance Management System Using 

Face RecognitioN(2017), Rakesh Singh & Dr. 

Sanjay Bharti , In their seminal review on real-time 

attendance management utilizing facial recognition, 

Singh and Bharti explored various camera-based 

systems, emphasizing the use of CCTV and 

webcams for continuous monitoring. They 

discussed the need for efficient face detection, 

mentioning the popular use of Haar Cascade 

Classifiers to isolate facial regions from frames 

captured by surveillance cameras. Further, they 

examined Local Binary Patterns Histogram (LBPH) 

and Principal Component Analysis (PCA) for 

recognition, detailing their relative robustness and 

computational efficiency when deployed on real-

time video feeds. The review elaborated on key 

implementation issues such as variable 

illumination, face occlusion, pose variations, and 

multi-face recognition challenges inherent in 

crowded classrooms or workplaces. Importantly, 

Singh and Bharti stressed the seamless integration 

of these face recognition modules into existing 

CCTV frameworks to enable automated, real-time 

attendance logging. They concluded that the fusion 

of surveillance cameras with facial recognition 

algorithms markedly minimized manual effort, 

reduced errors, and allowed data to be leveraged 

instantly for reporting and analytics. The authors 

predicted an increase in adoption driven by 

advancements in deep learning that enhanced 

CCTV image processing capabilities.[2] 

A Survey on Attendance Management System 

Using Face Recognition (2018),Himani and Ekta 

conducted a comprehensive survey encompassing 

face recognition-based attendance systems, 

focusing extensively on camera-based solutions 

using CCTV. They categorized the used facial 

recognition methodologies into geometric feature-

based and holistic approaches, covering classic 

PCA, LDA, and modern Convolutional Neural 

Networks (CNN). Their survey extensively 

analyzed typical CCTV challenges: varying lighting 

conditions, non-frontal facial angles, and partial 

occlusions due to masks or glasses. To tackle these, 

they highlighted preprocessing methods such as 

histogram equalization, image enhancement, and 

multi-angle training to improve the robustness of 

CCTV-based systems. They evaluated the 

practicality of employing CCTV for attendance in 

diverse domains including educational institutions, 

corporates, and government offices, citing benefits 

like non-intrusiveness and hygiene—critical post-

pandemic. Himani and Ekta also explored backend 

system requirements such as storage, data security, 

and user-friendly administration consoles to handle 

large video input streams inreal time. Their survey 

offered crucial deployment strategies, outlining 

camera resolution, frame rates, and algorithm 

optimizations to achieve high accuracy in real-time 

monitoring. Their work stands as a guideline for 

deploying CCTV-centric attendance systems with 

enhanced accuracy and operational efficiency.[3] 

Real-Time Student Attendance Monitoring System 

Using Face Recognition Technique (2019), Aditi 

Jadhav and Prof. Todmal presented a practical 

implementation of a smart attendance monitoring 

system based on facial recognition that explicitly 

utilized CCTV-style cameras within classrooms. 

Their methodology involved continuous video feed 

capture through surveillance cameras, followed by 

frame-by-frame face detection using Haar Cascade 

classifiers integrated with OpenCV modules. For 

recognition, the Local Binary Patterns Histogram 

(LBPH) algorithm was implemented due to its 

computational performance suited for real-time 

applications. The system autonomously identified 

students in a crowd, logged attendance, and updated 
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centralized databases without manual roll calls. One 

significant contribution was the creation of a 

Graphical User Interface (GUI) that allowed 

instructors to monitor attendance live, receive 

notifications about late or absent students, and 

export attendance in multiple formats for easy 

recordkeeping. The system’s large-scale testing 

across typical classroom settings revealed robust 

detection under varying lighting and occlusion 

scenarios. Challenges addressed included multiple 

face overlaps, motion blur during student 

movement, and differentiating between students and 

visitors. Their study demonstrated that CCTV-based 

real-time attendance systems drastically reduce time 

consumption, eliminate proxy attendance risks, and 

enhance data transparency.[4] 

Real-Time Attendance Management System Using 

Face Recognition: A Review (2020), Monika and 

Dhir’s review paper extensively covered the state-

of-the-art in real- time facial recognition attendance 

systems, with a strong emphasis on the usage of 

CCTV for surveillance and attendance recording in 

corporate and educational environments. They 

cataloged advanced hardware configurations, such 

as high-definition IP cameras capable of supporting 

facial recognition workloads. The review detailed 

algorithmic frameworks including the migration 

from traditional classical machine learning facial 

recognition towards deep networks like CNNs and 

MTCNN (Multi-task Cascaded Convolutional 

Networks), designed to handle lower-quality CCTV 

footage effectively. A focal point of their analysis 

was system scalability—integrating CCTV facial 

recognition into campus-wide surveillance, allowing 

distributed data collection and centralized 

attendance tracking. Privacy-preserving 

mechanisms gained considerable attention, with 

discussions on anonymization and data encryption 

during real-time CCTV stream processing. Monika 

and Dhir emphasized that combining CCTV with 

facial biometrics not only optimizes attendance 

accuracy but also bolsters security by enabling 

continuous monitoring and automatically flagging 

unusual or unauthorized presence. Their 

comprehensive review is indispensable for 

understanding current trends and future directions 

of CCTV-based attendance systems.[5] 

Fingerprint Biometric System Architecture and 

Real-Time Data Management (2015) R. Agarwal & 

A. Jain Though the primary focus was fingerprint 

biometrics, Agarwal and Jain’s research has 

methodological implications for CCTV-driven 

attendance systems through their discussion on 

sensor integration and data pipeline optimization. 

They underscored the importance of creating a 

seamless hardware-software ecosystem where real-

time biometric capture devices feed high-quality 

data to backend systems for immediate processing 

and logging. The paper outlines how the 

infrastructure supporting fingerprint scanning 

parallels the needs of CCTV systems which capture 

continuous facial streams. Concepts like 

asynchronous data capture, robust biometric 

template matching, and secure database 

management emphasized by Agarwal and Jain 

inform the design of efficient CCTV attendance 

systems—especially ensuring low latency and fault 

tolerance during live video processing. Their 

findings on improving user experience and 

minimizing manual input are directly transferable to 

automated camera-based attendance solutions, 

where high-speed processing and reliable face 

matching must be balanced with usability.[6] 

Real-Time Face Recognition System Using 

Webcams(2016) Patil and Mali developed a face 

recognition system using webcams, closely 

mirroring CCTV functionality for attendance 

purposes. Their research focused on capturing real-

time facial images using affordable, easily 

deployable cameras, pre-processing these using 

grayscale conversion, histogram equalization, and 

noise removal to boost facial features’ clarity under 

challenging lighting. Recognition was performed 

via PCA-based Eigenfaces, balancing accuracy and 

computational efficiency. What sets their work 

apart is a complete attendance management 

software solution with a user-friendly interface 

where administrators can register, monitor, and 

generate attendance reports. They demonstrated 

that low-cost camera setups akin to CCTV can 

provide precise attendance data without expensive 

specialized hardware. The team also analyzed 

environmental and operational factors influencing 

CCTV deployment such as camera placement, field 

of view, and frame rates, providing essential 

guidelines for practical attendance monitoring over 

dynamic CCTV feeds.[7] 

RFID and CCTV Hybrid Attendance Systems 

(2017) S. Sharma & M. Tiwari In their work on 

RFID-enabled attendance, Sharma and Tiwari also 

recognized the synergy offered by CCTV systems 

for enhanced attendance monitoring. While RFID 

provides initial badge-based tracking, integrating 

CCTV surveillance offers a converged system that 

visually verifies card swipes and prevents proxy 

attendance. Their research advocated hybrid 

systems where CCTV cameras monitor entry points 

and classrooms, automatically associating video 

facial recognition with RFID data points for cross-

validation. This combination ensures real-time 

alerts on discrepancies and enriches attendance 

datasets by adding biometric verification. They also 
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discussed wireless sensor network integration to 

ensure that CCTV streams and RFID event logs 

synchronize efficiently, forming a comprehensive, 

scalable, and reliable attendance infrastructure fit 

for large institutions.[8] 

IoT-Enabled CCTV Attendance Systems (2018) 

Kumar and Gupta’s study harnessed IoT 

technology to connect CCTV cameras deployed 

campus-wide with cloud-based attendance and 

security management systems. Their design 

included video acquisition nodes capturing facial 

images and streaming them through IoT gateways 

to remote machine learning servers for facial 

recognition and attendance logging. The 

architecture facilitated real-time, multi-location 

attendance monitoring, enabling instantaneous 

reporting and alerts. Their work addressed critical 

system challenges such as bandwidth optimization 

to transmit CCTV streams efficiently, 

asynchronous face detection while buffering high 

frame-rate video, and fault tolerance if connectivity 

is lost, with automated resynchronization upon 

recovery. This research stands as a modern vision 

for CCTV-based attendance monitoring systems, 

demonstrating the power of cloud computing and 

IoT-enablement to scale real-time face recognition 

attendance beyond local classroom environments 

into large, distributed campuses or enterprise 

facilities.[9] 

QR Code Attendance with CCTV Verification, 

(2019), Deshmukh and Pawar developed an 

innovative QR code attendance system 

complemented by CCTV surveillance for high-

security event and classroom attendance. While QR 

scanning enabled quick identity confirmation, 

CCTV cameras monitored to verify the individual 

scanning the code was present and authorized, 

thwarting proxy attendance fraud. Their real-time 

system recorded attendance information 

immediately and generated analytics for 

administrators to audit actions. The CCTV 

functionality was essential in high-density or 

sensitive environments, enabling visual 

confirmation of QR scans and user behavior. This 

combination underscored the evolving trend toward 

multi- modal authentication systems marrying 

camera technology with alternative data capture 

methods to fortify real-time attendance accuracy 

and security.[10] 
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Swetha 

Chalasani 
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Rakesh 

Singh & 

Sanjay 

Bharti 

(2017) 

CCTV + 

Haar 
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+ LBPH 

Real-time 

face 

detection 

and 

recognitio n 

on video 

streams 
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on changes, 

pose 

variation, 

occlusion 
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real-time 
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Real-time 

video 

processin g, 
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lighting/p 
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variations 
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occlusion/ 

lighting, 
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Himani & 

Ekta 
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CCTV + 

PCA + 
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facial 

recognitio n 

methods; 
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models less 
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non- frontal 

faces/occl 
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S. 

Deshmuk 

h & V. 

Pawar 

(2019) 

QR Code 

+ CCTV 

Verificatio 

n of user 

identity via 

QR 

scanning 

controlled 

and 
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by CCTV 

Fraud 

preventio n, 

scalable 

event 

managem 
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Events, 
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public 
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capture and 
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n 
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98%) 
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fraud, easy 

for 
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sses 
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Aditi 

Jadhav & 

R.G. 

Todmal 

(2019) 

CCTV + 

Haar 
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+ LBPH + 

GUI 
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us video 

feed 

attendanc e 

logging, 

GUI- 
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Multi-face 
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ms 

High 

detectio n 
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(95%+) 
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with 

crowding 

and fast 

movemen t 

Monika & 

Renu Dhir 

(2020) 

CCTV + 

Deep 
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MTCNN) 
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with 
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ms 
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, 
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privacy 
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High 
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onal cost, 

needs 

strong 

hardware 

R. 

Agarwal 

& A. Jain 

(2015) 

Sensor 

integratio n 

& 
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template 

matching 

Real-time 

biometric 

system 

architectu 

re insight 

applicable 

to CCTV 

Low 

latency 

processin g, 
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tolerance 

High- 

security 

workplace s 
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secure, 
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group 
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P. Patil & 

S. Mali 

(2016) 

Webcams 
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es) 

Low-cost 

real-time 
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recognitio n 
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Lighting 

variations, 
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simplicity 
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colleges 
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effective, 
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under 

controlled 
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Moderate –

High (90–

95%) 

Low-cost, 
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controlled 
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Less 

robust to 

lighting 

changes, 

lower 

detail in 

images 

S. Sharma 

& M. 

Tiwari 

(2017) 

RFID + 

CCTV 
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RFID 

with CCTV 
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Proxy 

attendanc e, 

multi- 
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authentic 

ation 

Campuses 

, 

corporate 

offices 

Enhanced 

security 

with 

combined 
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N/A 

(depends 

on setup) 

Combines 

physical/c 

ard and 

facial 

security, 

reduces 

proxies 

Higher 

complexit 

y, dual- 

system cost 
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A. Kumar 

& A. 

Gupta 

(2018) 

IoT + 

CCTV 

+ 

Cloud 

Computin 

g 

Campus- 

wide 

networke d 

CCTV 

with IoT 

gateways 

for 

centralize 

d processin 

g 

Bandwidt h 

optimizati 
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tolerance 

Distribute 

d large 

campuses 

Real-time 

cloud- 

based 
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analytics 
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(95%+) 

Scalable, 

multi- 

location 

support, 

real-time 

cloud 

alerts 

Network 

dependen 

cy, 

privacy 

 

 

Conclusion 

Real-time attendance monitoring using CCTV and 

facial recognition stands as a powerful 

advancement over legacy attendance methods. The 

reviewed literature demonstrates that coupling 

high-resolution camera networks with robust 

machine learning algorithms enables automated, 

contactless, and continuous attendance tracking 

applicable to diverse environments. Algorithms 

such as Haar Cascades and LBPH, enhanced by 

deep learning, achieve reliable recognition even in 

challenging real-world scenarios involving crowds, 

diverse lighting, and partial occlusions.  

Furthermore, integration with cloud and IoT 

infrastructure facilitates scalability and remote 

management, crucial for large campuses and 

enterprises. Despite significant progress, 

challenges remain regarding privacy protection, 

handling dynamic environments, and optimizing 

computational efficiency in resource-constrained 

settings. Overall, CCTV-based real-time 

attendance systems offer tremendous potential to 

reduce administrative burden, prevent proxy 

attendance, and deliver actionable real-time 

analytics. Future work focusing on multi-modal 

biometric fusion, liveness detection, and privacy- 

preserving architectures will further elevate the 

applicability and trustworthiness of these systems 
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