
© April 2025| IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002 

 

IJIRT 176120       INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5363 

Autonomous Robotic System for Automated Class Room 

Attendance 
 

 

1 Sudeheesana ,2Priyanka, 3Krishna Kamesh, 4Kiranmai, 5Likhita, 6JanakiRam,7 Gous Imam 
1Assistant Professor, Computer Science Engineering, NSRIT, Visakhapatnam, Andhra Pradesh, India 

3,4,5,6,7Student, Computer Science Engineering, NSRIT, Visakhapatnam, Andhra Pradesh, India 

 

Abstract: The Autonomous Robotic System for Class-

room Attendance is underpinned by a solid web-based 

platform that supports real-time attendance tracking, 

data management, and user interaction. The system in-

corporates a web application where attendance records 

are up-to-date and stored automatically, giving educators 

and administrators seamless access. The platform allows 

teachers to view, manage, and confirm attendance data 

through an interactive dashboard. For discrepancies or 

unidentified students, the system enables teachers to cor-

rect data. The system also automatically sends notifica-

tions to stakeholders for absences, helping to initiate 

prompt intervention. Sorting attendance records by 

class, date, and student information is also facilitated 

through the web interface, and all-inclusive insights are 

provided for academically managing students. Scalable 

and accessible, the system provides students with the 

ability to view their attendance status while providing se-

curity against unauthorized changes. The web applica-

tion provides secure cloud-based storage, multi-device 

support, and real-time synchronization with the autono-

mous robot, providing a streamlined, efficient, and auto-

mated system of attendance tracking in schools. 
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I. INTRODUCTION 

Attendance tracking is an integral part of class man-

agement and academic administration. Manual roll 

calls and paper records are generally inefficient, error-

prone, and time-consuming. These limitations can 

cause inconsistencies in attendance records, more ad-

ministrative burden, and less instructional time. In or-

der to overcome these limitations, the Autonomous 

Robotic System for Classroom Attendance provides a 

completely automated solution that smoothly com-

bines robotics with a web-based platform, which guar-

antees real-time monitoring of attendance, accuracy, 

and accessibility. This system uses an autonomous ro-

bot that moves around the classroom, recognizes 

students, and marks their attendance without human in-

tervention. 

The attendance information is automatically loaded to 

a web-based application, from which instructors and 

administrators can track, review, and maintain records. 

The web site is the central repository for attendance 

management, enabling teachers to see current and his-

torical records, sort information by class and student 

information, and validate unrecognized records. When 

discrepancies occur, teachers can correct data directly 

via the web interface, maintaining data integrity. Aside 

from attendance monitoring, the system also includes 

an automatic notification system that notifies con-

cerned parties, like parents or academic personnel, in 

the event of absenteeism. The anticipatory approach re-

inforces student accountability and promotes early in-

terventions. Furthermore, students may access the site 

to view their attendance record to maintain transpar-

ency while avoiding unauthorized alteration. 

The web application is scalable, secure, and user-

friendly, allowing accessibility from various devices 

such as computers, tablets, and smartphones. It makes 

use of cloud-based storage to securely keep attendance 

records and facilitate real-time synchronization with 

the autonomous robot. The platform provides efficient 

handling of data, multi-user access control, and smooth 

integration with educational management systems, 

thus making it a complete tool for contemporary edu-

cational institutions. 

By automating attendance recording and linking it to 

an interactive web platform, this system maximizes ef-

ficiency, minimizes administrative burden, and en-

hances the general learning environment. The synergy 

of real-time processing of data, synchronized integra-

tion, and computerized reporting elevates the 
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conventional attendance management into an efficient 

and very dependable digital platform where educators 

can dedicate more time to providing quality instruction 

without the burdens of administrative tasks. 

II. LITERATURE SURVEY 

Facial recognition technology is the backbone of auto-

mated attendance systems, and many research studies 

have analyzed its deployment based on low-cost hard-

ware solutions. [1] Al-Turjman & Khatib (2019) sug-

gested an automated attendance smart classroom sys-

tem integrating facial recognition and IoT. The system 

has good accuracy in real-time and offers centralized 

attendance tracking through cloud services.  

[2] Li & Wang (2017) created a mobile robot with 

RFID and facial recognition to automatically mark at-

tendance. The method reduces human effort and en-

sures accuracy even for changing classroom situations. 

[4] Kumar, Bansal, & Kumar (2018) also discussed ro-

botic navigation in classroom environments with the 

use of ultrasonic sensors to avoid obstacles so that ro-

bots could move without interference. [3] Likewise, 

Kaur & Kaur (2018) integrated RFID and facial recog-

nition for better automation and elimination of false 

positives in identifying students. 

[5] Zhao et al. (2019) employed a facial recognition 

system on Raspberry Pi, demonstrating the viability of 

implementing smart attendance systems in low-re-

source environments. Vijay et al. (2020) further im-

proved upon this by optimizing image processing 

based on OpenCV for real-time marking of attendance, 

emphasizing efficiency and cost-savings. 

[6] Schroff et al. (2015) presented FaceNet, a deep 

learning framework for face recognition and cluster-

ing, extensively used in real-time facial authentication 

solutions. Its embedding model improves the accuracy 

of recognition, which is important for systems where 

students' appearances can change with time. 

[7] Kumar & Singh (2020) adopted an IoT-based at-

tendance system that employs facial recognition and 

cloud storage, enhancing scalability and synchroniza-

tion of real-time data. [9] Lu & Zhang (2020) investi-

gated robot navigation using path-planning algorithms, 

which offered insights into classroom robots' dynamic 

path setting. The algorithms allow for autonomous 

travel, and the robot can avoid obstacles as it covers 

every corner of a classroom in a systematic manner. 

[10] Murthy & Reddy (2020) combined Firebase for 

support from real-time databases, reducing develop-

ment and deployment in educational settings.[11] 

Sharma & Mehta (2021) highlighted the significance 

of cloud-based systems in handling student datasets of 

large sizes, with ease of access and scalability. [12] 

Khan & Abbas (2019) addressed the need for data se-

curity for cloud-based educational applications, high-

lighting the necessity of safeguarding sensitive attend-

ance records from unauthorized users. 

[13] Patel & Desai (2020) suggested implementing the 

integration of SMS and email notification systems to 

alert stakeholders (e.g., administrators, parents) re-

garding real-time student absenteeism, inculcating ac-

countability. This fits into the timeliness for interven-

tion emphasized by contemporary academic monitor-

ing. 

[14] Singh & Kapoor (2019) explored methods for han-

dling inaccuracies in automated attendance systems, 

such as incorrect face recognition or sensor failure. 

Their work suggests incorporating teacher-verification 

interfaces to validate uncertain data—an approach now 

common in intelligent attendance dashboards. 

Automation and real-time notification systems play a 

crucial role in the successful functioning of attendance 

systems. Salac (2020) designed "PRESENT," an An-

droid-based app that automates attendance checking 

through facial recognition technology. The system 

simplifies attendance checking, minimizes manual in-

tervention, and gives timely alerts to instructors and 

administrators, hence improving overall classroom 

management. 

Overall, the literature verifies the technical underpin-

nings of our Autonomous Robotic Attendance System. 

We plan to design a cost-saving, dependable, and effi-

cient method of handling class attendance through use 

of the breakthroughs in facial recognition, navigation 

through robots, cloud-based management of data, and 

automated alerts systems. Each part of the system is 
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founded on established methodologies and technolo-

gies for the assurance of its use in practical educational 

environments.  

III. PROBLEM IDENTIFICATION 

In most schools and colleges, much of the class time is 

consumed by instructors in taking attendance manually 

for each period. Such a routine and time-wasting exer-

cise takes away from quality teaching time, allows for 

potential human mistakes, and detracts from main in-

structional activities. Moreover, manual attendance 

records are more difficult to track, subject to errors, 

and provide weak real-time information to administra-

tors and stakeholders. To solve these problems, what is 

needed is an automated, efficient, and trustworthy sys-

tem that can accurately record and maintain attendance 

with minimal human intervention. This project aims to 

develop an Autonomous Robotic System with a web-

based application with the capability to move through 

classrooms, take attendance through facial recognition, 

and update the attendance records online automati-

cally. This system intends to rationalize attendance 

management, promote productivity, and provide real-

time, transparent access to faculty and students on at-

tendance information.  

IV. METHODOLOGY 

Existing model: 

Current models of autonomous robotic systems for 

class attendance usually entail the utilization of RFID 

technology or QR codes for student identification and 

tracking. Some models incorporate ultrasonic sensors 

for obstacle detection and simple navigation in the 

classroom. For identification, such models may em-

ploy face recognition algorithms or NFC-based sys-

tems, which are usually combined with a central con-

trol unit such as a Raspberry Pi or microcontroller.  

The robots are powered with motors and servo systems 

for mobility and camera placement so they can travel 

freely in the room and take attendance. These systems, 

however, do not always have complete automation and 

sometimes need extensive human intervention when 

setting up and running, which makes them less usable 

in high-volume environments. Also, some of the cur-

rent models are highly dependent on the physical 

presence of RFID tags, which is not necessarily as flex-

ible or scalable as sensor-based or face recognition sys-

tems. 

 Proposed model: 

The proposed model for the project is an autonomous 

robotic system meant for tracking classroom attend-

ance using a mix of hardware components and smart 

software. The system uses a Raspberry Pi for pro-

cessing and control, along with an ESP32 for wireless 

communication to provide real-time interaction. An ul-

trasonic sensor is used to sense the presence of stu-

dents, and a USB webcam, coupled with face recogni-

tion software, identifies students with high accuracy. 

The DC motors and motor drivers drive the movement 

of the robot, with the servo-controlled pan-tilt brackets 

used to allow the camera to change and take pictures of 

students seated in varying positions. The system auto-

matically navigates the classroom, detecting and taking 

attendance through visual and sensor information, 

providing a cost-effective, hands-free attendance solu-

tion.  

Block diagram: 

 

V. IMPLEMENTATION 

Implementation of the Autonomous Robotic Attend-

ance System aims to create a smooth integration of au-

tonomous hardware and a web-based platform to auto-

mate and streamline attendance monitoring in class-

rooms. The system aims to minimize manual labour, 

human error, and offer real-time visibility of the at-

tendance data of students. The answer lies in two fun-

damental elements: a robotic unit with the ability to 

move along classroom benches and track student at-

tendance through facial recognition, and a web-based 
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application that stores, shows, and handles the captured 

information securely. Each module is thoroughly de-

signed to facilitate accurate identification, data sync-

ing, user interaction, and secure access for students and 

faculty alike.  

The subsequent sections present an overview of the 

major features and elements incorporated in the sys-

tem, describing how the platform increases efficiency 

and transparency in academic attendance management. 

4.1  User Authentication and Access 

User accounts for students and teachers are pre-estab-

lished by the administrator to exercise control and have 

consistent data. Every user has a specific username and 

password for accessing the platform securely. The 

login mechanism allows only legitimate users to access 

the portal. Depending on their roles, users are directed 

to proper interfaces teachers can see class-wise attend-

ance dashboards, and students can see their own at-

tendance records. This role-based access maintains 

data integrity and avoids any unauthorized activity. 

4.2 Admin login  

The Admin Dashboard helps administrators control 

students, teachers, attendance records, and robot oper-

ation in an organized manner. It comprises features 

such as Face Registration, Timetable Management, 

and Attendance Reports for easy monitoring. Secure 

login is provided with a password management system. 

4.3 Faculty Login  

 

 

The Faculty Dashboard helps teachers manage student 

attendance and class activities effectively. Teachers are 

able to see student details, view attendance reports, and 

view timetables easily. The dashboard also offers robot 

control for autogate attendance and a notification sys-

tem for sending necessary notifications. 

4.4  Student Login  

The Student Dashboard enables students to check their 

records of attendance and view their timetable in an 

easy manner. This provides transparency so that the 

students can monitor their attendance records and re-

main in touch with their class timetables. 
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4.5 Message Alert Notification 

 
The Message Alert Notification system will automati-

cally notify parents by sending an absence alert when-

ever a student is recorded as absent. This will facilitate 

early communication and allow parents to take the re-

quired action. The system improves accountability and 

keeps parents aware of their child's attendance. 

4.6 Student Attendance Page  

 

The Student Attendance Page shows the attendance 

that has been recorded after the system has captured it 

using the autonomous robot. It offers a real-time at-

tendance status, promoting accuracy and transparency. 

Faculty members and students can view the attendance 

records, and discrepancies can be resolved through the 

admin panel. 

V. RESULTS 

While the project is still under development, key mod-

ules have been implemented independently and tested 

successfully. The web application has been made func-

tional, each having independent dashboards for admin, 

faculty, and students. Admins are able to add student 

information, handle attendance, and register student 

faces. The robot prototype is being tested, with basic 

movement and obstacle sensing using ultrasonic 

sensors demonstrating consistent performance in initial 

tests. 

Integration between the robot and facial recognition 

module is already in progress, and face detection via 

OpenCV has shown encouraging accuracy in a con-

trolled setting. Attendance data collected in initial tests 

was successfully stored and accessed via the web por-

tal, confirming the cloud connectivity feature. The au-

tomated alert system to parents is being deployed, with 

the messaging backend established. After all the  mod-

ules are integrated and tested collectively, the system 

should be able to offer a completely independent and 

real-time classroom attendance solution. 

VI.CONCLUSION 

The creation of the Autonomous Robotic Attendance 

System is intended to eliminate the inefficiencies of 

manual attendance tracking by bringing in automation 

via robotics and facial recognition. While the project 

is ongoing, preliminary results show that the combina-

tion of robot navigation, real-time face recognition, 

and cloud-based data handling is both possible and ef-

fective. The deployed web-based platform provides an 

easy-to-use interface for teachers, staff, and students 

to support real-time monitoring and transparency. Af-

ter full integration, the system can have a significant 

impact on lessening teacher workload, increasing ac-

curacy, and facilitating better communication with 

parents. Future research will be centred on full system 

integration, classroom testing in real time, and perfor-

mance optimization in different conditions. 

VII. FUTURE SCOPE 

While the proposed system shows significant promise, 

it currently faces certain limitations and to overcome 

existing constraints and broaden system features, the 

following are suggested enhancements: 

1. Advanced Face Recognition Models – Incorpo-

rate deep learning models to be more  accurate in 

various lighting and angles. 

2. Improved Navigation – Incorporate SLAM (Sim-

ultaneous Localization and Mapping) or AI-based 

pathfinding for dynamic spaces. 
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3. Mobile App Integration – Create a mobile app for 

teachers and students to monitor attendance, get 

reminders, and see timetables. 

4. Data Security Measures – Use sophisticated en-

cryption and privacy measures to protect sensitive 

user information. 

5. Multi-Classroom Support – Scale the system to 

run independently across multiple classrooms or 

buildings. 
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