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░ 1. Introduction 

Campus safety is a critical concern in higher education institutions, driven by ongoing threats such as violence, 

unauthorized access, and substance-related incidents including alcohol consumption within school premises. 

Despite established security protocols, educational campuses globally, including the University of Science and 

Technology of Southern Philippines (USTP) Oroquieta, continue to experience challenges related to delayed 

incident responses, underreporting, and the presence of intoxicated individuals (Kohli et al., 2023; Kim et al., 

2023). Traditional methods such as manual incident reporting and basic surveillance are often reactive and 

inefficient, resulting in security gaps that affect student well-being and learning environments (Dubey, 2024; 

DePalma, 2024). 

The United Nations’ Sustainable Development Goal 11, Target 11.7, emphasizes the necessity for safe, inclusive, 

and accessible spaces for all, especially vulnerable groups such as students. 

To address these issues, recent advancements have seen the integration of digital technologies, including mobile 

applications, real-time data transmission, and Internet of Things (IoT) devices, in campus safety systems 

(Anderson et al., 2024; Dawson & Lee, 2022). IoT (Internet of Things) refers to a network of interconnected 

devices that collect and exchange data for enhanced automation and monitoring. Mobile-based emergency 

applications have been shown to significantly reduce response times and improve incident reporting (Kim et al., 

2023; Caliston & Tabia, 2021). IoT integration, particularly with sensors for environmental monitoring and 

security automation, enables real-time detection of threats and enhances proactive campus security measures 
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Campus safety remains a paramount concern for higher education institutions, yet many Philippine campuses still rely on manual incident reporting, 

which often leads to delayed responses and underreporting. This study developed CampusSafe, a unified mobile and web-based system integrated 
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security threats and substance-related risks. The study concludes that the integration of IoT and mobile technologies significantly improves response 

times and fosters a safer learning environment. 
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(Hernandez & Santos, 2024; Moghayedi et al., 2024). However, the use of IoT for alcohol detection within 

educational institutions remains limited, representing a significant gap in campus safety management. 

Globally, universities have implemented mobile and IoT-enabled systems to advance campus safety. In the United 

States, applications such as PSU Alert and RAVE Guardian provide real-time reporting, emergency response 

tools, and location-sharing features, resulting in improved incident management and user engagement (Greer, 

2023; Temple University Information Technology, 2021). Similarly, IoT-based alcohol detection systems are 

increasingly adopted in vehicles and public venues in countries like Japan and South Korea, demonstrating the 

effectiveness of real-time intoxication monitoring (Lee & Tanaka, 2023; Hernandez & Santos, 2024). However, 

the integration of these technologies in Philippine campuses is still emerging, with manual processes and 

underreporting remaining prevalent challenges (Nolasco, 2022). There is a growing need for comprehensive, 

technology-driven solutions tailored to the Philippine education sector’s unique environment and resource 

constraints. 

Despite the availability of digital and IoT solutions in other contexts, many Philippine campuses including USTP 

Oroquieta continue to rely on manual incident reporting, leading to delayed responses and undetected 

alcohol-related risks (Nolasco, 2022). A recent study by Kim et al. (2023) highlighted that the lack of integrated 

real-time monitoring systems contributes to ongoing safety concerns and underreporting. Therefore, this research 

aims to develop CampusSafe, a mobile and web-based incident reporting system with IoT-integrated alcohol 

detection, to address these challenges by enabling real-time reporting, automated threat detection, and proactive 

campus safety management. 

1.1 Study Objectives 

(i) General Objective 

To create CampusSafe, a mobile and web-based reporting system with IoT- based alcohol detection to improve 

campus security and response times. 

(ii) Specific Objectives 

(a) to develop an easy-to-use platform for students, teachers, and staff to report incidents, (b) to improve security 

response time providing real-time data and notifications, and (c) to Include an IoT-based alcohol detection system 

to help security staff check students entering the campus. 

░ 2. Literature Review 

Recent studies on campus safety have emphasized the integration of digital and IoT-based solutions to address 

critical security challenges. According to the study of Kim et al. (2023), mobile-based emergency systems 

significantly reduce response times in university settings, a finding supported by Caliston and Tabia (2021), who 

highlighted the positive impact of mobile apps on emergency reporting speed. Furthermore, Anderson et al. 

(2024) demonstrated that AI-based smart surveillance systems enable real-time threat detection, while Dawson 

and Lee (2022) found that IoT monitoring devices enhance campus monitoring capabilities. However, these 
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systems often exhibit limitations, such as the lack of IoT integration in mobile platforms (Kim et al., 2023), high 

deployment costs of AI surveillance (Anderson et al., 2024), and lingering privacy concerns associated with IoT 

data collection (Dawson & Lee, 2022). Besides, Simmons (2024) and Roberts and Kim (2023) emphasized the 

need for secure yet user-friendly access control, indicating usability as a persistent challenge. 

Moreover, various technologies for alcohol detection have emerged, including IoT-integrated breathalyzer 

sensors (Hernandez & Santos, 2024) and vehicle-based intoxication prevention systems (Lee & Tanaka, 2023), 

which have proven effective in real-time monitoring and accident prevention. Yet, these studies are often limited 

to vehicular or public venue applications and lack adaptation for campus environments. Additionally, as reported 

by Greer (2023) and Choi et al. (2022), mobile safety apps like RAVE Guardian provide effective communication 

and emergency features but do not include proactive alcohol risk management or campus-specific detection 

mechanisms. This is echoed by Min et al. (2019b), who explored personal breathalyzer use for responsible 

drinking but did not extend their findings to campus-wide application. Meanwhile, Moghayedi et al. (2024) 

discussed the benefits of community-based technological management for university safety but highlighted the 

limited automation in incident logging. 

Henceforth, the literature reveals significant gaps, particularly the lack of a unified, campus-specific system that 

combines real-time incident reporting, IoT-integrated alcohol detection, and secure, user-friendly authentication. 

Many existing platforms are either not tailored to campus needs (Lee & Tanaka, 2023; Hernandez & Santos, 

2024), lack integrated IoT features (Kim et al., 2023; Greer, 2023), or present usability and privacy issues 

(Simmons, 2024; Dawson & Lee, 2022). Therefore, this study proposes the design and implementation of 

CampusSafe a mobile and web-based incident reporting system with IoT-enabled alcohol detection, real-time 

notifications, and multi-factor authentication to bridge these gaps by ensuring comprehensive, automated, and 

secure campus safety management. 

Table 1. A literature map summarizing the strengths and weaknesses of various technologies and models applied 

to campus safety and incident reporting. It also provides the proposed solutions that the CampusSafe system aims 

to implement to overcome these identified gaps. 

Author(s) & 

Year 

Model/ 

Technology/ 

Algorithm 

Strengths Weaknesses 
Research Gap/ 

Problem 

Kim et al., 2023 

Mobile-based 

emergency 

systems 

Reduces 

response times 

Lacks IoT 

integration 

Limited IoT in 

campus safety 

apps 

Anderson et al., 

2024 

AI-based smart 

surveillance 

Real-time threat 

detection 

High 

deployment cost 

Cost-effective 

integration 

needed 

Dawson & Lee, 

2022 

IoT monitoring 

devices 

Enhanced 

campus 

monitoring 

Data privacy 

concerns 

Privacy 

protection in 

IoT 

Hernandez & 

Santos, 2024 

IoT breathalyzer 

sensors 

Real-time 

alcohol 

detection 

Not 

campus-specific 

Campus-tailore

d IoT alcohol 

detection 
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Moghayedi et 

al., 2024 

Community-bas

ed tech 

management 

Improved safety 
Limited 

automation 

Automated 

incident logging 

Greer, 2023 
RAVE 

Guardian app 

Effective 

real-time 

communication 

No IoT alcohol 

detection 

Proactive 

alcohol risk 

management 

Caliston & 

Tabia, 2021 

Mobile 

emergency apps 

Improves 

reporting speed 

Network 

dependency 

Offline/online 

hybrid needed 

Lee & Tanaka, 

2023 

Vehicle IoT 

alcohol 

detection 

Accurate 

intoxication 

prevention 

Not adaptable to 

campus 

Adaptable 

campus 

integration 

Simmons, 2024 
Biometric 

authentication 

Secure data 

protection 
Usability issues 

User-friendly 

data security 

Roberts & Kim, 

2023 

Biometric 

security systems 

Prevents 

unauthorized 

entry 

Hardware 

intensive 

Lightweight 

solutions 

Nolasco, 2022 

Campus 

perception 

study 

Highlights 

reporting gaps 

No technical 

solution 

proposed 

Tech-driven 

incident 

reporting 

Carter & 

Wilson, 2023 

Structured 

response plans 

Reduces 

incident 

escalation 

Not widely 

adopted 

Adoption 

barriers 

Choi et al., 2022 
Emergency 

buttons in apps 

Enhances 

perceived safety 
Limited scope 

Broader 

functionality in 

apps 

Campbell et al., 

2022 

Campus safety 

perceptions 

Identifies 

student trust 

factors 

Lack of IoT 

considerations 

IoT impact on 

trust and safety 

Min et al., 

2019b 

Personal smart 

breathalyzer 

(IoT) 

Encourages 

responsible 

drinking 

No campus 

integration 

Unified system 

for campus 

events 
 

░ 3. Methodology 

The CampusSafe project is classified as Developmental Research (also referred to as System Development 

Research) within the field of Information Technology. This research approach centers on the creation and 

implementation of a novel technological solution specifically, the CampusSafe real-time incident reporting 

application with IoT-integrated alcohol detection to address the persistent challenges of delayed incident 

response, underreporting, and undetected alcohol consumption on campus at the University of Science and 

Technology of Southern Philippines, Oroquieta City. As an applied research initiative, CampusSafe employs a 

structured methodology, specifically the Agile Model, to iteratively design, develop, test, and evaluate the system 

in a real-world academic environment. This process integrates engineering principles with practical campus safety 

needs to produce a robust, user-centered, and scalable incident reporting and monitoring system that leverages 

both mobile/web platforms and IoT technologies. 
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Agile Model  

Upon successful completion of the testing phase, the CampusSafe system was officially deployed and made 

operational on the University of Science and Technology of Southern Philippines (USTP) Oroquieta campus. This 

process involved installing the application on secure cloud servers, making both the mobile app and web-based 

admin dashboard accessible to all intended users via the campus network and internet. The roll-out prioritized 

onboarding for students, faculty, staff, and campus security personnel, who were given training and support 

materials to ensure smooth adoption. With deployment, CampusSafe became the primary platform for incident 

reporting, real-time notifications, and IoT-based alcohol detection, marking a significant advancement in campus 

safety management and proactive response to security concerns. 

 

Figure 1. The Agile Model as Applied in CampusSafe System Development: An iterative approach illustrating 

requirement analysis, design, implementation, testing, deployment, and maintenance for continuous improvement 

in campus safety applications. 

Requirement Acquisition and Analysis 

This initial phase focused on identifying and documenting the core problems and required functionalities for the 

CampusSafe system. The main challenges included delayed incident response, underreporting, and undetected 

alcohol consumption on campus. Data was collected through stakeholder interviews, surveys with students, 

faculty, and campus security, and an analysis of existing safety protocols at USTP Oroquieta. Key requirements 

established were seamless incident reporting, IoT-based alcohol detection at campus entry points, real-time 

notifications, and secure, multi-factor user authentication. These insights shaped the system’s primary objective: 

to provide a unified, real-time platform for campus safety management and reporting. 

System Design 

During the design phase, the team created a comprehensive blueprint for the CampusSafe system, drawing from 

the gathered requirements. Architectural and process models were developed using Data Flow Diagrams (DFDs) 

to visualize how reports, notifications, and sensor data would flow through the system. Entity Relationship 
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Diagrams (ERDs) defined the structure and relationships within the database, including users, incidents, and 

detection logs. Use Case Diagrams and flowcharts were also produced to map out user interactions for students, 

staff, security personnel, and administrators. This phase ensured that all modules and data transactions were 

clearly defined before development. 

Implementation 

The implementation phase involved translating the design into a functional system using the Agile methodology’s 

iterative “sprints.” Each sprint focused on developing key features such as QR-based registration, incident 

reporting, IoT device integration, and real-time notification delivery. The development stack included Flutter and 

Dart for the mobile and web applications, Firebase Firestore for real-time database management and 

authentication, and Arduino IDE for programming the ESP32 microcontroller connected to the MQ-3 alcohol 

sensor. Modular coding practices allowed for rapid prototyping and incremental improvements based on 

immediate feedback. 

Testing 

Testing was a continuous and integral part of the Agile lifecycle. After each sprint, new features were subjected to 

rigorous testing procedures: Unit Testing for individual components (e.g., QR scanner, alcohol detection), 

Integration Testing for interaction between modules (e.g., IoT device and mobile app sync), and System Testing 

for overall functionality and user experience. Pilot testing was conducted on the USTP Oroquieta campus, where 

real users participated in simulated incident reporting and alcohol detection scenarios. Issues were logged and 

promptly addressed in subsequent development cycles. 

Deployment and Roll Out 

Upon successful completion of testing, the CampusSafe system was deployed in a controlled, real-world 

environment at USTP Oroquieta. The system was made accessible via the official campus network, with the 

mobile app available for download and the web admin dashboard activated for campus safety staff. Rollout 

included user training sessions and orientation for students, faculty, and security, ensuring a smooth transition 

from manual to digital reporting and monitoring. 

Maintenance and Upgrades 

After deployment, the project entered the maintenance phase, which is ongoing within the Agile framework. 

Continuous monitoring was implemented to identify and resolve bugs, security vulnerabilities, and performance 

issues. Regular updates and feature enhancements were released based on user feedback and evolving campus 

safety requirements. This phase also ensured the system’s scalability and adaptability for future integration with 

new technologies or additional campus sites. 

Evaluation 

The final phase involved evaluating the effectiveness of CampusSafe in achieving its objectives. Key performance 

indicators included user adoption rates, incident response times, detection accuracy, notification delivery speed, 



 

   

Mediterranean Journal of Basic and Applied Sciences (MJBAS) 

Volume 10, Issue 1, Pages 183-201, January-March 2026 

ISSN: 2581-5059                                                                                                   

 189 

and user satisfaction levels (measured via post-deployment surveys and feedback forms). The evaluation 

confirmed that CampusSafe provided a significant improvement over previous manual processes, demonstrating 

enhanced safety, accountability, and proactive incident management on campus. 

System Architecture 

Figure 2 illustrates the layered architecture of the CampusSafe system, demonstrating key implications for system 

reliability, security, and usability through clear separation of concerns between frontend, backend, and data 

storage layers. The CampusSafe Mobile and Web Application features a frontend UI accessed by Campus 

Community and Campus Security Administrators, communicating through an API Gateway for secure access 

control. The backend includes Firebase Backend Services, Notification and Alert Service, Data Analytics Service, 

Report Generation Service, Report Service, and QR-based Registration Service, all storing data in a centralized 

database for consistency and reliability. The Smart Breathalyzer Device frontend, used by Campus Security 

Admin and Personnel, connects via API Gateway to specialized backend services including Alcohol Gas Sensor 

Service, Notification Service, Real-time Data Transmission Service, Secure Data Service, and Blood Alcohol 

Content Detection Service. This architecture ensures accurate alcohol detection, immediate alert delivery, secure 

data handling, and reliable data storage, supporting comprehensive campus safety operations through modular 

design and centralized data management. 

 

Figure 2. Layered System Architecture of CampusSafe: Demonstrates the separation of concerns, data flow from 

frontend user interfaces to backend services, and integration with IoT devices for secure, reliable,                                        

and scalable campus safety operations. 

Entity Relationship Diagram 

Figure 3 illustrates the Firebase Firestore database schema of the CampusSafe system, demonstrating key 

implications for system reliability, security, and usability. The diagram presents a comprehensive NoSQL 

document- oriented data model that ensures data integrity and enables granular access control for security. The 
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schema organizes data into ten distinct collections, each containing documents with unique identifiers. This 

document-based approach provides flexibility in data structure while maintaining clear separation of concerns. 

The system tracks user activities through the users collection, manages incident reports via reports to campus 

security and incidents collections, and handles alcohol detection data through the dedicated alcohol detection data 

collection, demonstrating reliability in maintaining comprehensive records. The structured notification system 

includes multiple specialized collections (report notifications for users, notification to admin, announcements, and 

notification from breatheanalyzer) that enable effective communication between campus community members 

and security personnel, enhancing usability and response times. The alcohol detection data collection, with its 

detection Id documents, includes critical fields such as BAC readings, timestamps, and individual identification, 

ensuring accurate and traceable records for campus safety compliance. The collection-based organization 

demonstrates the system's scalability in handling multiple users, reports, and detection events while maintaining 

data consistency at the document level. Each document serves as an atomic unit, allowing for flexible data 

modeling and efficient querying while supporting Firebase's built-in security rules for role-based access control 

across different collections.  

 

Figure 3. CampusSafe Firebase Firestore Database Schema: A NoSQL, document-oriented data model 

supporting secure, scalable, and flexible information management for users, incidents,                                             

notifications, and alcohol detection events. 
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Context Diagram 

Figure 4 represents the overall structure of the CampusSafe system and how it connects different components to 

promote safety within the campus. It shows the interaction between the Campus Security Admin, Smart 

Breathalyzer, Campus Security Personnel, and the Campus Community. The figure demonstrates the system’s 

reliability by showing a continuous flow of information between users and the device, ensuring that reports and 

alcohol detection data are updated accurately and on time. It also reflects security, as data are managed in a central 

system where only authorized users can access sensitive information. In addition, the figure highlights usability 

through its clear and simple communication flow, allowing both administrators and community members to use 

the system easily. Overall, this diagram illustrates how CampusSafe supports a safe, efficient, and well- 

coordinated campus environment. 

 

Figure 4. Context Diagram of CampusSafe System: Illustrates the interaction between campus security 

administrators, personnel, community members, and the smart breathalyzer device                                                                      

for coordinated campus safety operations. 

Alcohol Breatheanalyzer Device Prototype Illustration 

Figure 5 illustrates a conceptual prototype of an Alcohol Breath Analyzer Device, demonstrating a comprehensive 

approach to system reliability, security, and usability. The device features an OLED screen for real-time BAC 

readings and operational feedback, ensuring clear user communication and system transparency. An MQ3 sensor 

serves as the core detection component, providing accurate alcohol vapor measurement critical for reliable safety 

assessments. An RGB LED and buzzer system deliver intuitive visual and audible alerts, enhancing usability 

through immediate status indication and critical event notification. The breath input tube, paired with a disposable 

straw, ensures hygienic and consistent sample collection, minimizing contamination and promoting safe usage. 

The integrated feedback mechanisms support automated operation without manual intervention. This design 

prioritizes data accuracy for security compliance, user-friendly interaction for enhanced usability, and robust 

sensing capabilities for system reliability in campus safety applications. 
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Figure 5. Conceptual Prototype of Alcohol Breathalyzer Device: Features include an OLED display, MQ-3 

sensor, RGB LED, buzzer, and disposable breath tube for hygienic and real-time                                                                            

alcohol detection at campus access points. 

Schematic Diagram 

Figure 6 illustrates the schematic diagram of the system’s hardware components integrated with the ESP32 

microcontroller, highlighting its reliability, usability, and security. The MQ-3 gas sensor is interfaced with the 

ESP32 through analog input (pin 34) and digital output (pin 35) using a stable 5V supply, ensuring reliable alcohol 

detection and digital threshold monitoring. Multiple ground connections enhance signal stability and accuracy. 

For usability, an OLED display connected via I2C (pins 21 and 22) provides real-time data visualization, while an 

RGB LED (pins 25, 26, 27) and a buzzer (pin 5) deliver clear visual and auditory alerts. The ESP32 

microcontroller serves as the central unit, managing all sensor inputs, display functions, and alert mechanisms to 

maintain secure and dependable system performance. 

 

Figure 6. Schematic Diagram of ESP32-based Alcohol Detection Device: Shows integration of MQ-3 gas sensor, 

OLED display, RGB LED, and buzzer with pin assignments for reliable, accurate, and user-friendly operation. 
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Blood Alcohol Content Percentage Calculation 

Figure 7 presents the methodological framework for estimating Blood Alcohol Content (BAC) with the MQ-3 gas 

sensor. The sensor reacts to alcohol vapor via resistance changes; it does not directly measure BAC. Voltage is 

converted to sensor resistance (Rs), normalized by clean-air baseline (Ro) to compute Rs/Ro. This ratio can be 

used with a calibrated log-linear model from the MQ-3 ethanol sensitivity curve to estimate alcohol vapor 

concentration (PPM), then converted to BAC (g/dL) using standard conversions.  

In this study, detection uses the digital output (DO): LOW sets BAC to 0.05 g/dL; HIGH sets BAC to 0.00 g/dL. 

The analog pipeline remains available for future use. This approach supports cost-effective campus entry 

screening to flag potential impairment; 0.05% and 0.08% are common legal BAC limits. Results are detection- 

based estimates for academic purposes, with disclosure that legal determinations require certified medical 

equipment. The method combines sensor calibration with decision logic to provide a simple binary alcohol screen 

integrated into the campus access control system. 

 

Figure 7. Methodological Framework for BAC Estimation Using MQ-3 Sensor: Outlines sensor calibration, 

digital and analog data processing, and conversion to BAC estimates for campus screening purposes. 

░ 4. Results and Discussion  

The system consisted of a mobile and web application integrated with an IoT- based alcohol detection device 

powered by an ESP32 microcontroller. The device operates in both Bluetooth (offline mode) and Wi-Fi (online 

mode) connections.  

When alcohol is detected through the MQ3 sensor, the data is transmitted to the campus security mobile 

application. In offline mode, the device sends the detection data to the mobile app via Bluetooth, which then 

notifies the administrator through the web application.  

In online mode, the data and notifications are automatically sent to the administrator, and security personnel verify 

incidents by scanning the user’s ID QR code. Additionally, users can directly report incidents through the mobile 

application. The system synchronizes data across all devices, ensuring real- time monitoring and efficient, 

automated campus safety management. 

System Functionality 

Table 2 shows that the system works very well in doing its main tasks. It can detect alcohol accurately, send 

real-time notifications, and handle registration and reporting properly. The high ratings, with an overall mean of 

4.97, mean that users strongly agree that the system is reliable and performs all functions correctly. 
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Table 2. System Functionality Evaluation: User ratings for incident detection, notification delivery, registration, 

and dashboard information accuracy, indicating strong agreement with system reliability and performance. 

Question Mean Description 

The system accurately detects and reports incidents. 4.96 Strongly Agree 

Notifications are delivered in real time. 4.97 Strongly Agree 

The QR-Based registration and login process works correctly. 5.00 Strongly Agree 

The system displays complete and reliable information    in    the 

dashboard or reports. 
4.96 Strongly Agree 

Overall Mean 4.97 Strongly Agree 
 

System Usability 

Table 3 shows that the system is easy to use and understand. Users strongly agree that the design is clear, the 

buttons and text are easy to read, and the system is simple to navigate. With an overall mean of 4.91, it also shows 

that people can use it easily, even in emergencies. 

Table 3. System Usability Evaluation: User ratings for ease of use, navigation, readability, and emergency 

convenience, demonstrating high system usability even in urgent situations. 

Question Mean Description 

The interface of the system is easy to understand. 4.93 Strongly Agree 

I can easily navigate the system without assistance. 4.88 Strongly Agree 

The fonts, buttons, and visual elements are readable and 

properly placed. 
4.96 Strongly Agree 

Registering or reporting an incident requires minimal steps. 4.87 Strongly Agree 

The system is convenient to use even during emergency 

situations. 
4.89 Strongly Agree 

Overall Mean 4.91 Strongly Agree 
 

System Effectivity 

Table 4 shows that the system helps make the campus safer and more secure. Users strongly agree that it allows 

faster reporting, reduces the workload of security staff, and prevents risks with its alcohol detection feature. The 

overall mean of 4.92 proves that the system is effective and helpful for campus safety. 

Table 4. System Effectivity Evaluation: User feedback on safety improvement, risk prevention, incident 

response, and workload reduction, confirming the effectiveness of CampusSafe. 

Question Mean Description 

The system helps improve safety and security on campus. 4.93 Strongly Agree 

The system allows faster reporting and response to incidents. 4.90 Strongly Agree 

The alcohol detection feature helps prevent potential risks inside 

the campus. 
4.92 Strongly Agree 

The system reduces the workload of campus security personnel. 4.93 Strongly Agree 

I would recommend the use of CampusSafe to others. 4.91 Strongly Agree 

Overall Mean 4.92 Strongly Agree 
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Functionality of the Components Used  

In order to find out the functionality of the components of CampusSafe system, several tests were done to make 

sure everything worked properly. The testing focused on how the IoT device and mobile app worked together to 

detect alcohol and send reports. 

Table 5 shows that all components worked properly. The ESP32 successfully read data, controlled the light and 

buzzer, and sent information through Bluetooth and Wi-Fi. The MQ3 sensor accurately detected alcohol, while 

the RGB light clearly showed the system’s status by changing colors. The buzzer also worked well by giving a 

clear sound alert when alcohol was detected. Overall, the system functioned correctly and responded as expected. 

Table 5. Component Functionality Test Results: Actual observations on the ESP32, MQ-3 sensor, RGB light, and 

buzzer, confirming accurate alcohol detection and reliable system operation. 

Component Actual Result/Observation Interpretation 

Microcontroller (ESP32) 

The ESP32 read data from the MQ3 

sensor, controlled the light and buzzer, 

and sent information using Bluetooth and 

Wi- Fi. 

The microcontroller worked well and 

handled all tasks correctly. 

MQ3 Gas Sensor 
The sensor detected alcohol and sent the 

signal   to   the ESP32. 

The MQ3 sensor was sensitive and 

accurate in detecting alcohol. 

RGB Light 

The light turned green when no alcohol 

was found and red when alcohol was 

detected. 

The RGB light clearly showed the 

system’s status. 

Buzzer 
The buzzer made a sound when alcohol 

was detected. 

The buzzer gave a clear sound alert 

and worked properly. 
 

░ 5. Conclusion and Recommendation 

Technology continues to make life easier by enabling people to accomplish tasks faster and more efficiently. 

Building on this, the researchers created a system that improves campus safety through real-time detection, 

monitoring, and reporting of incidents. The goal of the study was to build a reliable system that includes an 

alcohol detection feature, Bluetooth and Wi-Fi connection, and a QR-based registration and login process to 

ensure safety inside the school. Several tests were done to make sure that each part, such as the ESP32 

microcontroller, MQ3 gas sensor, RGB light, and buzzer, worked properly and functioned well together as one 

system. 

Based on the results from Chapter 4, the findings showed that the system worked very well in terms of 

functionality, usability, and effectiveness. In terms of functionality, the system accurately detected alcohol, sent 

notifications in real time, and showed complete information on the dashboard. For usability, users strongly agreed 

that the system was easy to use, understand, and operate even in emergency situations. Lastly, in terms of 

effectiveness, the system helped improve campus safety, allowed faster reporting and response, and made the 

work of security staff easier.  

From these findings, the researchers conclude that the system is functional, easy to use, and effective in keeping 

the campus safe and organized. It met its goals of providing accurate alcohol detection, quick reporting, and 
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real-time communication with the authorities. Overall, the system worked as planned and can be a useful tool for 

maintaining safety and order inside the campus.          

░ 6. Recommendations 

The study’s outcomes highlight the following areas for enhancement: 

 Interactive Campus Map Integration – The system may integrate an interactive campus map with customizable 

markers to help users easily identify important locations such as buildings, security offices, and incident-prone 

areas within the campus. 

 In-App Messaging System – An in-app messaging feature may be implemented to enable real-time 

communication between campus community members and security personnel, allowing faster reporting and 

response to incidents. 

 Panic Button - A panic button may be included as a floating action button to allow users to quickly report 

emergencies and request immediate assistance, ensuring a faster and more effective response from campus 

security. 
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