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Abstract. Attendance management of schools in educational facilities is dif-
ficult because of the huge number, proxy attendance and absence of classes
when a student reports to be present in school. The old manual orID-based sys-
tems are not effective, they can be easilycorrupted, and are not monitored in re-
al-time, whichinhibits the free-will of the administrators to maintain accurate
tracking of attendance and detect recurringabsenteeism. The current paper will
suggest an Al-basedsurveillance system to cover the entire campus withY-
OLOv8 face detection and recognition. The cameras areplaced in classes and
key areas on campuses and providelive video streams which are analyzed by the
system toidentify the students automatically and capture theirattendance. The
system makes a distinction between thosestudents who are on campuses and
those who are inclasses, which create centralized records of attendance andau-
to-notifications to authorities in case of discrepancies.The system employs the
deep learning technique,automated reporting, and real-time monitoring tomini-
mize proxy attendance, increase accountability, anddeliver actionable analytics
about student behavior. Thisexperience shows how Al can be used to revolu-
tionizeclassroom management and enhance a disciplined andactive learning ex-
perience.

Keywords: Al Surveillance, YOLOVS, FaceRecognition, Attendance Watching,
Real-time analytics,Classroom management, student behavior tracking

1.  Introduction
Attendance of students is a very sensitive issue in academic performance as well as

management of an institution. Weekly attendance goes hand in hand with an en-
hanced learning outcome, increased engagement and improved academic achieve-

PAGE NO: 1



Geoscience Journal(1000-8527) || Volume 7 Issue 3 2026 || www.geoscience.ac

ment. Nevertheless, it is cumbersome and prone to error to handle attendance in a
college or university with significant number of students. Conventionally used ap-
proaches, like manual roll calls or identification card swipe, are time consuming, vul-
nerable to proxy attendance and offer little information regarding the general behav-
ioral trends of students [1]. What is more than their use up of important instructional
time is the fact that these inefficiencies make it difficult to keep the issue of absentee-
ism at bay by the educator and the administration themselves.

As greater access to superior technology, especially one aimed at enhancing artificial
intelligence, schools and colleges are considering using automated systems to facili-
tate the workdone of managing attendance. Deep learning with the use of computer
vision has become an effective tool of real-time identification and tracking. Non-
intrusive verification of student attendance in classrooms is also possible using face
recognition technologies, which will minimize the need to use manual intervention
[2]. Models based on YOLO (You Only Look Once) have been shown to be efficient
in real-time detection of objects, and the latest achievements including YOLOVS are
better in terms of accuracy and speed, thus suitable to be used in campus-wide sur-
veillance systems [3].

The predicaments of conventional systems are complex. The impact of proxy attend-
ance, which students record attendance as absent students, tends to lower the integrity
of attendance records and accountability. Furthermore, the students can attend the
campus and miss lectures thus leaving gaps between being on campus and being at
classrooms. The existing ID-based and biometric systems cannot distinguish between
physical attendance and involvement and such systems cannot help much in monitor-
ing habitual absenteeism. What is needed is the ability to not only automate attend-
ance but also give practical information to the faculty and administrative leadership
[4].

To fill these gaps, Al-based attendance system can be implemented in the whole cam-
pus. Such a system could be used to track and identify student faces in a live video
stream by using YOLOVS alongside live video feeds to cameras placed at strategic
spots and automatically record attendance without interfering with classroom opera-
tions. The strategy makes sure that students attending campus physically, but at the
same time skipping classes are flagged and thus measures are implemented by the
administration in time. The centralized database on the system also makes it simple to
retrieve and analyze the attendance data to provide reports that can inform the policy
and decision-making process. It is possible to detect the pattern of absenteeism with
advanced analytics to provide specific counseling or punitive action [5].There are also
operational benefits associated with the introduction of Al-driven surveillance. Con-
ventional methods of attendance tracking may need a lot of man power and admin-
istration particularly in large lecture halls or multi campuses. Automated systems save
time, eliminate human error and also provide the same level of monitoring to the en-
tire classes. Moreover, the occurrence of real-time notifications and alerts assists in
keeping accountability up to date, since the informative tools inform the concerned
personnel as quickly as possible upon the occurrence of discrepancies. These deep
learning methods such as YOLOvS make it more robust in the face detection and
recognition process even in different light regulations, occlusions, or partial view,
which is typical of a classroom setting.

Such systems have wider implications on education in addition to administrative effi-
ciency. Frequent check up and report on attendance may ensure that students have a
stronger engagement with their studies, decreased absenteeism, and a culture of disci-
pline and responsibility. Through the analysis of patterns related to academic perfor-
mance and attendance, the institutions will be able to identify the students that may be
falling behind and give them a chance to be intervened early. Furthermore, the models
implemented with Al can assist in the inclusive position, as every student, even with
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disabilities, will have an equal opportunity to be equally supervised without any intru-
sive measures to check them manually. The unification of real time tracking, auto-
mated record keeping, and analytics is one of the steps of transitioning to data-driven
management in education, which improves the accountability and the learning out-
comes.
Nonetheless, the implementation of an all-university Al surveillance needs to be
thought over. The use of camera positioning, network infrastructure, data storage,
privacy issues and legal protection of surveillance and biometric information has been
considered. The ethical implementation plays a major part in which the system should
be used just to check the attendance and engagement at the cost of students privacy.
Clear policies, data storage and communication transparency with students and em-
ployees should exist in the institutions to earn trust and acceptance. To ensure that the
said challenges are addressed, then these are necessary to maximize the benefits of
automated attendance systems and reduce risks.
To conclude, accurate, efficient, and real-time attendance monitoring is a necessity,
and it has inspired the search of solutions based on Al technology in educational or-
ganizations. Face recognition with the use of YOLOvVS provides a partial solution to
the drawbacks of the old system where students could be automatically detected and
verified and their attendance could be stored. Such a system gives better accountabil-
ity by incorporation of automated reporting, analytics and alert system, aids in early
detection of absenteeism and the creation of a more disciplined learning environment.
The planned Al-based surveillance system in campus is one of the ways of creating a
modem enhancement in attendance management due to the tendency of digital trans-
formation and analysis-based decision-making in education.
This volume is organized in such a way that the literature review is provided in Sec-
tion II. Section III explains the methodology, including its operationality in particular.
Section IV has results and discussions. Lastly, the last section of V is the final find-
ings and recommendations.

2.  Literature Survey

The last years have presented the extensive changes in classroom education and learn-
ing processes due to the adoption of digital technologies, artificial intelligence, and
deep analytics. Conventional methods, which were based on direct observation and
manual documentation of student behavior, have been more and more complemented
with methods of computations that offer more insight about classroom behavior. Vid-
eo analysis, wearable and intelligent monitoring systems have presented new possibil-
ities in monitoring the activities of teachers and students in real time and allow educa-
tors to pursue data-supported solutions on how to enhance the levels of engagement
and participation as well as student achievement. Such technological interventions
have also helped in the establishment of the multimodal models that represent various
dimensions of classroom behavior such as movement, attention, interaction, and
learning progress. Consequently, classroom research has turned into an inter-
discipline that is an amalgamation of education, computer science and behavioral
analysis.

A number of papers have been conducted to examine various features of student ac-
tivity identification and classroom behavior classification. One of the research direc-
tions is concerned with identifying student behavior on the basis of deep learning and
multimodal information that encompasses video streams, audio data, and instructional
materials [7]. These models are designed to find learning activities and group interac-
tion as well as ensure high accuracy in the complex classroom settings. Additional
studies are focusing on active learning methods, such as dialogic teaching and flipped
classroom, leading to better engagement and critical thinking ability of students [8].
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Real-time intervention has also proven useful in promoting classroom behavior by the
use of wearable technologies and smart vests to track children with behavior difficul-
ties or hyperactivity disorders [9]. Moreover, the automated recognition platforms
based on the state-of-the-art neural network architectures, like YOLO-based models,
exhibited the notable enhancements in the process of detecting and classifying the
behaviors of students and performing it with a high degree of accuracy [10]. Com-
plementary approaches combine speech characteristics with action recognition to pre-
sent an overall evaluation of classroom performance and learning activities [11].
Graph-based knowledge learning processes have been suggested in order to enhance
the connection between teaching, learning and evaluation processes, allowing to have
a more organized perspective on classroom interactions [12]. The models based on
decision trees used alongside facial expression analysis have been constructed to
evaluate the quality of the classroom and activity of students [13].

Another area of concern has been the behavior of teachers and instructional analysis.
Research has applied action recognizing models, video analysis to encode and decode
teaching actions [14]. A dual video stream approach provides a greater range of detail
in the detection of gestures and movement patterns and enhances the accuracy of be-
havioral observations [15]. Digital platforms and mobile computing have been used to
aid the flipped classroom techniques.especially in language learning, where student
performance can be tracked as well as evaluated [16]. Moreover, classroom observa-
tion forms and records of interaction have also been coded with the usage of artificial
intelligence making it much easier to conduct the large-scale study of the teacher-
student interaction [17]. Low-parameter based optimization strategies have also been
introduced to speed up the file processing and visualization of classroom actions, to
ensure quick feedback whilst at the same time not compromising the accuracy [18].
All these strategies help emphasize the need to use the technological tools to monitor
both student behavior and teacher behavior continuously and in a scaled manner.
Some of the studies focus on real-time and non-contact techniques of classroom anal-
ysis. Use of millimeter-wave radar systems with machine learning algorithms has
been reported to scan levels of activity among the primary school children and the
results are used to identify restlessness and attention in children without physical in-
tervention [19]. To optimize behavior and movement instruction on education, ad-
vanced computational models of learning have been suggested to use action recogni-
tion characteristics in order to customize the instructional strategies in accordance
with the needs of an individual or a group of people [20]. There are also intelligent
speech technology frameworks established to facilitate learning of languages in di-
verse environments especially in enhancing the proficiency of Mandarin by non-
Chinese students. These systems combine audio processing, gesture recognition and
adaptive teaching procedures, and show the capability of multimodal technological
integration to enhance the outcomes of learning in real-time classroom situations.
Collectively, the innovations mentioned accentuate the increasing opportunities of
technology to improve the quality of instruction and interest of students, as well as
decrease the use of conventional observational techniques.

Throughout, the literature has presented an evident pattern of integrating artificial
intelligence, deep learning, and multimodal data analysis to transform the classroom
activity recognition and teacher behavior analysis. The video-based recognition,
wearable monitoring, the integration of knowledge graphs, and the optimization of the
methods of actions are all the techniques that form a complete perspective on the
classroom dynamics. Those studies do not only indicate that technological interven-
tions are highly effective in enhancing student engagement and learning outcomes, as
well as classroom management, but also propose the directions in the future research,
which need to involve the integration of multiple modalities, enhance the responsive-
ness of real-time reactions, and provide the Al-driven systems with the applicability
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to various educational settings. The benefits of these advances are that educators are
able to build more adaptive and personalized learning environments that account to
the needs of individual students and scale optimally when leveraged. The further de-
velopment of intelligent classroom technologies is expected to revolutionize the clas-
sical pedagogical methods, enhancing the approach to the effective, data-driven, and
interactive educational experiences.

3.  Methodology

The following study methodology describes the step-by-step design and deploy-
ment of an Al-based surveillance monitoring of campus attendance emergence and
class skippers in order to obtain precisely accurate outcomes of the study. The system
will make use of YOLOVS to do face detection and recognition in real-time, and a
centralized database to record attendance and produce automated alerts. In this sec-
tion, we explain the process step by step starting with data acquisition and up to the
reporting phase with special attention to the technical factors, algorithm decisions,
and system flow to guarantee credibility, validity, and scalability.

1. Data Preparation and Data Collection.

Student faces were taken to constitute the major sample on training and recogni-
tion. The condition and angle of lighting were used to capture images in order to en-
hance the robustness of the model. Resizing, normalization and augmentation were
done to preprocess the dataset to overcome differences in pose, expression and occlu-
sion. A single student ID of an image was given based on the centralized attendance
database. This measure was taken to make sure that the face recognition technology
would be able to identify the people well. Correct data preparation reduced the false
positive and improved the work of YOLOvS8 embeddings at later stages.

2. Camera Set Up and System Architecture.

Web cameras were strategically placed in classrooms, lecture rooms and entry
points of the campus to record live video feeds. The camera network was to be in
such a way that it covers all areas without any blind zones without much interference
with the activities in classrooms. Video feeds would stream to a real-time video server
which would run the YOLOvV8 model on face detection. The network setup was such
that there was low latency and round-the-clock monitoring. The system architecture
incorporated both the front end administrator interfaces and the back end databases to
contain the attendance logs in a secure manner. This configuration allowed it to be
deployed across several classrooms and campuses with reliable and similar data cap-
ture.

3. Face Detection Using YOLOvVS8

The application of YOLOVS, which is fast and highly efficient in face detection,
was utilized in real-time face detection. The video frame of each of the live feeds was
processed using faces, thus bounding boxes around the areas detected. The trained
and fine tuned model was made on the preprocessed dataset to enhance detection
conditions such as varying lighting and occlusions. The ability of YOLOVS to detect
all the students present in the classroom was due to least false negatives by the deep
learning-based detecting capability of the system. The effective detection minimized
the code-level cost and provided the ability to execute it in real-time, which is essen-
tial in large-scale implementation in multiple classrooms.
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4. Embedding Comparison and Face Recognition.

The faces were detected and embedded with the feature extraction of YOLOVS.
These embeddings were compared with the database embeddings that were stored in
order to identify registered students. Recognition confidence was achieved through a
similarity threshold that must have received its accuracy in matching but not misiden-
tification. This step contrasted the students who are in classroom with those students
who are not enrolled and absent. The results of recognition were time stamped and
forwarded to the attendance logging module. Efficient recognition under partial oc-
clusion, rotation, or appearance changes was possible with the use of embeddings and
thus the system was robust when used in a real classroom set up.

5. Rollcall and Abnormalities Monitoring.

Centralized database marked present students automatically and real-time attend-
ance records were updated. Students that got into the campus and failed to attend
classes were put under administrative notice. There were times; classroom identifiers
and recognition confidence scores were also provided in attendance records. Such
anomalies as subsequent attempts of absenteeism or proxies were detected by anoma-
ly detection mechanisms. The system made notifications to the authorities, thus they
could intervene in time. The automated logging provided efficiency on human error
and administrative burden and accountability. Data integrity: Acidic storage and
backup mechanisms were established as well as the availability of sensitive attend-
ance records was limited.

6. Generation of Reports and Alerts.

The system provided detailed attendance reports through dashboards and email to
the class coordinators and heads of departments. Reports in summary covered the
attendance patterns, absence trends and highlighted cases of students missing classes
even when in campus. There was automation of alerts so that clever administrators
could react with the attendance violations. Analytics modules offered information
concerning the behavioral trends, based on which it is possible to conduct specific
interventions. The reporting structure enabled customization of various stakeholders
and a central control. All in all, this component had the ability to complete the work-
flow by transforming recognition and logging results into a measurable information to
handle student attendance effectively.
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Fig. 1: System Architecture

4 Result and Discussion

The Al surveillance system was experimented on many classrooms to check its
power to record the attendance and to identify the students missing classes even
though they are on the campus. In order to insert realistic conditions, the system was
implemented in the classrooms of different sizes, lights and density of students. The
detection and recognition module, which was built on SQLvS, showed high results
with an overall accuracy of 99.77, which validates that it is accurate enough to be
used in automated attendance tracking. This accuracy goes a long way in addressing
the shortcomings of the old system of attendance like proxy attendance and checking
in physical errors, to provide more reliable results on the availability and availability
of the students.

Table 1 illustrates the detection and recognition results of these three classroom ar-
rangements. The Classroom 1, consisting of 40 students, was slightly higher com-
pared to Classroom 3 which had 80 students. In all instances, the system had recogni-
tion rates of more than 99.7%, even though there is slight impact of larger student
groups on recognition speed though this reflects its scalability and strength of the sys-
tem. These findings suggest that YOLOWVS is resistant to high-density setting and does
not deteriorate its capabilities, so it can be used in big lecture rooms as well as in mul-
ti-campus settings.

Table 1.The Detection and Recognition in Standards by Classrooms.

Detection Accura- Recognition
Classroom Students cy(%) Accuracy (%)
1 40 98.8 99.8
2 60 99.77 99.77
3 80 99.77 99.77
Table 2.Flagged studentsand Weekly attendance
Week Total Students | Present in class | ON Flagged
Campus but Students
Absent
1 180 168 12 12
2 180 167 13 13

Table 3.Processing students and Real-Time Metrics Classroom-Averaged

Classroom | AVE: . Frames Per Second Real-Time
Frame Processing (FPS) Performance
Time(s)

1 0.11 9.1 Excellent

2 0.12 8.3 Excellent

3 0.13 7.7 Excellent
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4. Conclusion

In the present research, an Al surveillance network was introduced to the entire cam-
pus employing the YOLOVS version of face detection and recognition to automatical-
ly measure attendance and the possibility of skipped classes by students even when
present on campus. It reached an outstanding accuracy of 99.77, leading to a lower
proxy attendance rate, decreased number of manual effort through the system, and
offered timely alertness of absenteeism. The solution improves accountability, simpli-
fies the administrative flow, and allows taking actionable information about the stu-
dent behavioral pattern because it allows keeping a centralized database and produc-
ing detailed reports.

Some of its practical implications are the enhancement of classroom management, the
enhanced interaction with the students, and the assisted early intervention toward ha-
bitual absentees. The approach will indicate that deep learning, real-time monitoring,
and automated analytics can be effectively combined towards scalable attendance
management in academic institutions.

The Future work will be based on improving the system robustness at extreme light-
ing, implementing multimodal biometrics authentication, extending to multi-campus
networks, and further improving the privacy compliance of the solution to promote
the reliability, security and versatility of Al based attendance solutions.
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