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Abstract:

Manual monitoring of school uniform compliance is a labor-intensive process prone to human error, inconsistencies, and
security gaps, often allowing unauthorized individuals to enter premises undetected. This study presents the development and
evaluation of an automated school uniform detection system designed to enhance institutional discipline and security. Employing a
Developmental Research design with the Agile Development Model as the Software Development Life Cycle (SDLC) model, the system
integrates advanced computer vision via the YOLOVS (You Only Look Once) algorithm and Python-based real-time processing to
identify attire compliance as individuals enter the campus. The hardware architecture leverages an ESP32-CAM to capture visual data,
which is then analyzed for color accuracy and completeness of the uniform. System performance was evaluated by IT experts and
engineers using ISO/IEC 25010 standards and the USE (Usefulness, Satisfaction, and Ease of Use) questionnaire. Results demonstrated
high efficacy, with a mean score of 4.92 for displaying information and 4.94 for generating real-time records. The study concludes that
automating uniform detection significantly streamlines administrative workflows, reduces staff burnout, and fosters a secure,
disciplined academic environment.

Keywords — Agile Development Model, Automated Monitoring ,Campus Security Computer, Vision, School Uniform Detection, YOLOvS5.
sk sk sk skeoske sk sk sfeoske sk sk skeoskeoskeskeo sk sk skeoskeoske sk skosk sk

viewpoints [2]. Today, automated object detectors are used in

L. INTRODUCTION various critical applications, including self-driving cars,

In the field of computer vision, object detection is a
captivating area of study, with one of its major tasks being the
drawing of boundary boxes around detected objects [1]. Object
detection is essentially the task of identifying specific objects
of interest within an image or video. It recognizes the presence
or absence of objects in certain scenes based on the camera's

medical research for disease identification, and security
surveillance, enabling continuous monitoring and precise
recognition in real-time scenarios [3]. Most of these processes
are automated to minimize human intervention and reduce
errors in our increasingly busy world [4].
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In educational settings, however, uniform compliance is
often still assessed manually by staff, leading to significant
inefficiencies and inconsistencies in enforcement [5]. Manual
monitoring has several negative impacts; it is primarily time-
consuming, as instructors must physically check and record
compliance, which detracts from essential instructional time [6].
Furthermore, manual monitoring can lead to inaccuracies,
increased administrative workload, and potential personal
biases [7]. Reliance on these manual tasks reduces the overall
efficiency of staff and hinders their ability to focus on teaching,
ultimately leading to staff burnout [8]. Research also indicates
that constant monitoring practices can lead to adverse mental
health outcomes and lower performance levels for instructors
[9]. Automated uniform detection systems provide an effective
solution to these challenges by ensuring consistent, objective,
and efficient enforcement [10]. These systems promote a more
professional environment and reduce the subjectivity often seen
with manual checks, fostering a more equitable academic
setting [11].

A. Objective of the Study

The study seeks to create and assess an automated school
uniform detection system. Specifically:

1);Dashboard Development: To display daily records,
total student entries, and specific counts for complete,
incomplete, or non-compliant uniforms, alongside a video
scanning view.

2),;System Functionality: To develop a system that
automatically verifies uniform completeness upon entry,
identifies uniform color, and utilizes real-time processing
to detect and display violations.

3);Data Recording: To accurately count and record the
data of every student entering the school regarding their
uniform status.

4);Impact Evaluation: To evaluate the system's
effectiveness in improving student discipline, promoting
policy adherence, and enhancing school security.

5);Usability Evaluation: To evaluate the usability,
efficiency, and user satisfaction of the system using the
USE (Usability, Satisfaction, Efficiency, and Effectiveness)
questionnaire (Lund, 2001) [13].

6),;System Quality Assessment: To determine the system’s
quality characteristics based on the ISO 25010[12]
software and system quality model, focusing on

performance, reliability, flexibility, safety, and
maintainability to ensure optimal functionality and user
trust.

II. METHODOLOGY
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B. Research Design

This study employed a Developmental Research design,
which focuses on the systematic design, development, and
evaluation of technological solutions to address real-world
problems (Richey & Klein, 2007) [14]. Developmental
research is appropriate for this study as it supports the iterative
creation and assessment of the Automated School Uniform
Detection System. As the Software Development Life Cycle
(SDLC) model, the Agile Development Model was adopted,
which facilitates adaptive planning and continuous feedback
through short, manageable sprints.

{' Planning

Designing ‘}

AGILE

Develop

Figure 1. Agile Development Model.

C. Requirements and Planning:

Requirements were gathered through frequent collaborative
group discussions to understand user needs. Functional
requirements included real-time detection and data recording,
while non-functional requirements addressed system
performance and usability. Feasibility studies focused on
hardware performance and the ability of YOLOVS5 to process
visual data with minimal delay.

D. System Design and Architecture:

detect students

3

Students

I

Camera

scan studonts

Figure 2. System Architecture

1);Hardware: The system utilizes an ESP32-CAM as a
stationary image capture device. Data transfer is handled
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via a TTL FTDI 2323RL and a USB 2.0 Type-A to Mini
USB cable.

2);Software: Python was selected for its extensive
ecosystem of libraries for machine learning. The YOLOv5
algorithm was chosen for its lightweight architecture and
high-speed, accurate object detection capabilities.
OpenCV was integrated for image reprocessing, such as
re-sizing and filtering, to prepare data for detection.

E. Evaluation Framework:

Quality was evaluated by three IT experts and an engineer
using the ISO/IEC 25010 Software Quality Model[12] to
measure reliability and performance efficiency. User
satisfaction was measured via the USE Questionnaire based on
the work of Lund (2001) [13].

F. Semi-Pilot Testing:

A semi-pilot test was conducted to validate the system’s real-
world performance prior to full deployment. As shown in
Figure 3, students were observed passing through the campus
entry point while the automated detection system was in
operation, demonstrating the system’s capability to identify
uniform compliance in an actual school environment. This
preliminary testing confirmed that the system can be
anticipated as a functional and existing solution for institutional
monitoring.

Figure 3. Students passing through the campus entry while wearing school
uniforms during semi-pilot testing.

III. RESULTS

The system demonstrated high functional performance
across all evaluated areas.

TABLE 1

IN TERMS OF ENHANCING DISCIPLINE, UNIFORM COMPLIANCE, AND SCHOOL
SECURITY.

| Mean | Verbal Interpretation
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Improvement of discipline among . .
students? 4.77 Highly Functional
Pro.rn.0t10n of adherence to uniform 4.90 Highly Functional
policies.

Enhapcement of overall school 4.40 Highly Functional
security.

Total 4.69 Highly Functional

Aspects of the System: The system achieved a "Highly
Functional" score of 4.69 for improving student discipline,
promoting adherence to uniform policies, and enhancing
overall school security.

TABLE II

IN TERMS OF GENERATING FUNCTIONALITY OF THE AUTOMATED SCHOOL
UNIFORM DETECTION SYSTEM.

Mean Verbal ‘
Interpretation

Verification of the completeness
of the uniform upon entering the | 4.92 | Highly Functional
campus.
Id(?ntiﬁcation of the color of the 484 | Highly Functional
uniform.
Utilization of real-time
processing to promptly detect any | 4.67 | Highly Functional
uniform violations.
Display 'of.info.rmation regarding 4.95 Highly Functional
students' violations.
Counting of students entering the
school wearing complete and not | 4.87 | Highly Functional
complete uniform.
Recording of students entering
the school wearing complete and | 4.87 | Highly Functional
not complete uniform.
Total 4.85 | Highly Functional

Functional Suitability: The system achieved a "Highly
Functional" score of 4.89 for verifying uniform completeness,
identifying colors, and recording data.

Dashboard and Processing: Displaying daily record lists and
real-time processing of violations were rated at 4.67.

TABLE III

IN TERMS OF USEFULNESS, EASE OF USE, EASE OF LEARNING AND

SATISFACTION.

Criteria Mean Verbal Interpretation
Usefulness 4.63 Agree

Ease of Use 4.70 Agree

Ease of Learning 4.92 Agree

Satisfaction 4.52 Agree

Total 4.69 Agree

User Experience: The system received an overall satisfaction
rating of 4.69 from the USE Questionnaire, with "Ease of
Learning" scoring highest at 4.92.

TABLE IV

IN TERMS OF THE CHARACTERISTICS SET IN ISO 2501.

Verbal

Mean Interpretation

Criteria
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Functional Suitability 4.56 Good
Performance Efficiency 4.67 Good
Compatibility 4.67 Good
Reliability 4.83 Good
Security 4.67 Good
Total 4.68 Good

Overall Quality: Based on ISO/IEC 25010, the system
scored an average of 4.68, indicating high reliability (4.83) and
performance efficiency (4.67).

IV.DISCUSSION

The evaluation results indicate that the Automated School
Uniform Detection System effectively transitions campus
monitoring from a subjective, manual process to an objective,
data-driven framework. The perfect functional scores in
uniform color and completeness verification suggest that the
YOLOvVS algorithm is highly reliable for institutional
governance, successfully identifying compliance factors that
human monitors might overlook due to fatigue or high student
volume [1]. Furthermore, the high user satisfaction rating of
4.69 implies that the system's dashboard is intuitive and
significantly reduces the cognitive load on administrative staff,
addressing the core problem of staff burnout identified in the
literature [8]. While minor latency in real-time updates was
noted, the overall performance efficiency of 4.67 confirms that
the integration of low-cost hardware like the ESP32-CAM is a
viable and cost-effective solution for schools looking to
enhance security without massive infrastructure investments.

V. IMPLICATION

Implementing this technology at Madridejos Community
College streamlines administrative operations, allowing staff to
refocus on teaching rather than policing dress codes. It fosters
a culture of discipline by providing instant, transparent
feedback on compliance through a user-friendly dashboard.

VI. LIMITATION

The system's effectiveness is reduced in strong back-lighting
conditions, which can obscure uniform details. Additionally,
the current hardware is stationary and not waterproof, requiring
careful placement in sheltered, fixed entry points.

VII. CONCLUSION

The Automated School Uniform Detection System
significantly benefits Madridejos Community College by

streamlining administrative operations and record management.

It provides an objective alternative to manual checks, fostering
a culture of compliance and security. Future development
should focus on enhancing dashboard precision and improving
camera quality for better detection in various lighting
conditions.
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