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Abstract: Hostel security is a growing concern for 

educational institutions, and traditional surveillance methods 

often fall short in ensuring quick responses to unauthorized 

access. This project proposes an innovative face detection 

system using Python that aims to solve this issue. The system 

employs OpenCV for real-time facial recognition and 

integrates Twilio for SMS notifications to alert the warden 

immediately if an unauthorized person enters the premises. It 

also triggers a sound alert to draw attention in case of a day 

scholar or unknown person being detected. The face detection 

process begins with capturing video input and processing each 

frame to detect faces. The system is connected to a pre-existing 

database of hostellers' facial data. 

If a detected face matches an entry in the database, the system 

classifies it as a resident and displays their details. If no match 

is found, the system classifies the person as an unauthorized 

guest, triggers an alarm, and sends an SMS notification via 

Twilio to the hostel warden. This system allows hostel 

management to streamline monitoring, eliminate the need for 

constant manual checks, and react promptly to unauthorized 

access. It also provides an added layer of security by storing 

each detected person’s details, including the time of entry and 

their identity. A simple and user-friendly interface shows the 

current status, including green (hosteller) or red (unauthorized 

person). The primary objective of this system is to enhance 

hostel security by automating reducing the human monitoring 

process, intervention, and providing real-time alerts for 

immediate action. The results indicate high accuracy in face 

detection, fast classification, and efficient response time in 

alerting authorities. Overall, this solution offers an effective 

and scalable approach to improving hostel security and 

ensuring a safer environment for all residents. 

Keywords: This project revolves around key concepts such as 

face detection, facial recognition, and real-time surveillance 

using Python and OpenCV. 

It incorporates the Twilio SMS API for instant alerts to wardens 

upon detecting unauthorized access. Other important keywords 

include automated alert system, video frame processing, 

hosteller database, intrusion detection, alarm triggering, and 

smart surveillance, all aimed at enhancing hostel security and 

ensuring campus safety with minimal human intervention. 

 

I.INTRODUCTION 

 
In today’s digital age, the need for advanced security systems in 

educational institutions, especially in hostels, is greater than 

ever. Hostels often face security challenges, such as 

unauthorized access by day scholars or unknown individuals, 

who pose a risk to the safety of residents. Traditional methods 

of monitoring, such as manual checks by security personnel or 

the use of CCTV cameras, often fall short in providing realtime 

alerts and automated responses. These systems are prone to 

human errors, time delays in response, and the inability to 

monitor multiple locations simultaneously. The increasing 

prevalence of AI-based technologies has led to the development 

of frames, making it suitable for live surveillance in hostels. 

Twilio, a cloud communications platform, is used for sending 

SMS notifications, ensuring that the warden is alerted as soon as 

an unauthorized person is detected. The primary goal of this 

system is to improve hostel security by automating the 

identification of residents and outsiders, with immediate action 

being taken through sound alerts and SMS notifications. This 

not only helps in monitoring the premises 24/7 but also 

significantly reduces the reliance on manual checks. The face 

detection system captures live video from a camera, processes 

each frame, and checks for faces. If a face is detected, the system 

compares it with the data stored in the more reliable and accurate 

solutions, particularly in the field of face detection and 

recognition. AI-based systems can quickly identify individuals, 

compare them against a pre-existing database, and classify them 

as authorized or unauthorized. 

 

By automating this process, hostels can ensure that only 

residents are allowed access while alerting the authorities 
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immediately unauthorized person is detected. if an Python, 

being an easy-to-learn, versatile programming language, 

provides an ideal environment for developing such solutions. 

OpenCV, a popular library for computer vision, offers the 

necessary tools for realtime face detection. It allows for the 

detection of faces in images and video database. The 

comparison results in either successful match, confirming the 

person as a resident, or a mismatch, indicating unauthorized 

access. This introduction will discuss the importance of real- 

time face detection systems, their applications in hostel 

security, and the advantages of using Python for 

implementing such solutions. It will also outline the core 

functionalities of the system, including the classification of 

detected individuals, real-time alerts, and the integration of 

facial recognition with SMS notifications. Finally, the 

introduction will emphasize the scalability of this system, 

which can be expanded to other types of institutions and 

security settings, ensuring its wider applicability and 

effectiveness in improving overall security 

 

II. LITERATURE REVIEW 

A literature survey of various face detection and recognition 

systems highlights the evolution of technologies that have 

been applied to security systems in educational institutions. 

Early approaches to face detection utilized simple methods 

like Haar Cascade Classifiers, which, despite their 

limitations in accuracy and speed, formed the foundation for 

more advanced solutions. Recent advancements in deep 

learning and machine learning have significantly improved 

the accuracy of face detection systems, allowing them to 

handle complex tasks like recognizing faces in various 

lighting conditions and angles. OpenCV, a widely-used 

open-source library, has become the go-to tool for face 

detection due to its efficiency and flexibility. In numerous 

studies, OpenCVbased systems have been used for security 

applications, with several of them employing face 

recognition algorithms such as Eigenfaces, Fisherfaces, and 

Local Binary Patterns Histograms (LBPH) for enhanced 

identification accuracy. These methods are still actively 

employed in security systems today due to their reliable 

performance in real-time processing environments. 

However, the limitations of these traditional methods, 

particularly in cases where faces are partially obscured or 

there is poor lighting, have driven research into more 

advanced neural network-based techniques. Convolutional 

Neural Networks (CNNs), a form of deep learning, have 

been shown to offer superior accuracy in face recognition 

tasks. Studies on deep learning-based facial recognition 

have highlighted the power of CNNs to improve accuracy 

significantly by learning complex facial features from large 

datasets. CNNs outperform traditional methods by adapting 

to variations in facial expressions, lighting, and orientation, 

ensuring higher reliability in face detection systems 

deployed in real-time scenarios. Twilio, a cloud-based 

communication service, has also been integrated into several 

security systems, enabling real-time notifications via SMS, 

voice, and other mediums. Researchers have explored its 

application in automated alert systems, where notifications are 

sent to relevant authorities, such as security personnel or 

system administrators, when an unauthorized access attempt is 

detected. Twilio’s integration into security systems has proven 

to enhance response times and facilitate rapid intervention, 

which is crucial in emergency situations. In educational 

institutions, automated surveillance systems that employ face 

recognition technology offer significant advantages over 

traditional manual monitoring. These systems provide 24/7 

monitoring, detect unauthorized access instantly, and 

minimize the potential for human error. Research has shown 

that face recognition systems are more efficient in identifying 

and classifying individuals in large groups, which is essential 

in hostel environments, where multiple individuals may enter 

the premises simultaneously. The literature suggests that face 

recognition systems, when combined with real-time alert 

mechanisms like SMS notifications, provide an effective 

solution to the growing security challenges in educational 

institutions. These systems reduce the workload of security 

personnel, increase the accuracy of monitoring, and ensure that 

prompt actions are taken when unauthorized individuals are 

detected. 

 

III. TOOLS IMPLEMENTED 

 
1. OpenCV 

 

OpenCV (Open Source Computer Vision Library) is a robust 

computer vision library used to implement the real-time face 

detection functionality in our hostel surveillance system. It 

captures video feed from the webcam, processes frames, and 

identifies faces using Haar cascades or deep learning methods. 

OpenCV allows face tracking, marking, and live visual output, 

enabling security personnel to monitor entries in real time. Its 

performance and speed make it ideal for continuous detection, 

ensuring that any unauthorized individual, such as a day 

scholar entering the hostel, is quickly flagged for alert 

generation and notification. 

 

2. Python 

 

Python is the core programming language used to build the 

logic of the face detection and alert system. It enables easy 

integration of OpenCV for image processing, the face 

recognition library for identity matching, and the Twilio API 

for alert messaging. Python’s clean syntax and broad library 

support simplify complex operations like live camera feed 

handling, facial encoding comparison, and SMS automation. It 

also manages file operations, logging, and conditional checks 

required for the entire system’s workflow. Python’s versatility 

makes it the backbone of the application, tying together all 

components into a seamless, real-time alert system. 
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3. Twilio 

 

Twilio is a cloud communication platform that handles the 

alert notification system in our project. When an unauthorized 

face (e.g., a day scholar) is detected by the camera system, a 

Python script uses Twilio’s API to instantly send an SMS alert 

to the hostel warden's phone number. This ensures that real- 

time updates reach concerned authorities even if they are off- 

site. Twilio’s reliability and global delivery support make it a 

dependable choice for integrating communication within 

security systems. This instant messaging functionality adds a 

critical layer of responsiveness and accountability to the 

hostel’s surveillance infrastructure. 

 

4. Face Recognition (Library) 

 

The face_recognition Python library plays a central role in 

identifying whether a person entering the hostel is a registered 

student or an outsider. It converts face images into numerical 

encodings using deep learning and compares them in real- 

time with a preloaded database of authorized students. It 

provides high accuracy and works seamlessly with OpenCV 

for face detection and matching. If an unknown face is 

encountered, it flags it for further action, such as alerting the 

authorities. This library makes implementing secure and 

efficient face-based identity checks simple, thereby 

enhancing the effectiveness of the monitoring system. 

 

5. PyCharm 

 

PyCharm is the Integrated Development Environment (IDE) 

used for building and managing the Python-based face 

detection system. It offers smart code completion, real-time 

error detection, integrated terminal, and debugger tools that 

streamline the development and debugging process. With its 

robust support for Python and easy configuration of virtual 

environments, PyCharm enabled efficient testing of libraries 

like OpenCV, face recognition, and Twilio.PyCharm played 

a vital role in ensuring clean, structured, and error-free 

development of the hostel surveillance and alert system. 

 

IV. PROPOSED SYSTEM 

The proposed methodology for implementing the hostel 

face detection system involves several phases, each 

contributing to the overall goal of automating security 

measures. The methodology is designed to provide an 

efficient and scalable solution, to handle face detection, 

recognition, and alerting. The process can be divided into the 

following steps: 

 

1. Image and Video Capture: 

 

The system begins by capturing live video input from a 

webcam or CCTV camera installed in the hostel’s entrance. 

OpenCV is used to process each frame of the video to detect 

faces. 

 

2. Face Detection: 

 

Using OpenCV’s Haar Cascade Classifier, the system detects 

faces within each video frame. The classifier is trained to 

identify facial features like eyes, nose, and mouth, which are 

essential for distinguishing faces from the background. This 

step is critical for isolating potential faces from the 

environment. 

 

3. Face Recognition: 

 

Once a face is detected, the system compares it to the existing 

database of hostellers' facial data. The database contains 

images of registered residents, which are used for comparison. 

OpenCV’s LBPH (Local Binary Pattern Histograms) 

algorithm is employed for face recognition. This method 

calculates the similarity between the detected face and the 

stored images in the database to determine if the person is a 

hosteller. 

 

4. Classifying the Detected Person: 

 

If the system identifies the detected face as a registered 

hosteller, it will display their name and a green status on the 

screen. If the face does not match any entry in the database, it 

will classify the person as an unauthorized guest, displaying a 

red status and triggering an alert. 

 

5. Alerting the Warden: 

 

For unauthorized persons, the system triggers a sound alert to 

inform the staff nearby. Simultaneously, an SMS notification 

is sent to the warden via Twilio. The SMS contains details of 

the detected person and their status (unauthorized), enabling 

the warden to take immediate action. 

 

6. Real-time Monitoring and Database Updates: 

 

As new individuals enter the hostel, their faces are 

continuously monitored. If an unauthorized person is detected, 

the system logs their details, including the time of entry, and 

alerts the warden. This ensures that the database remains up- 

to-date, and all access events are recorded. 

 

7. Testing and Optimization: 

 

The system undergoes rigorous testing to ensure that the face 

detection and recognition algorithms reliably conditions in 

various and work lighting environments. Performance 

optimizations are carried out to reduce detection and 

classification times, ensuring quick response to 

securitythreats. This methodology allows for a fully automated 

and efficient hostel security system, reducing the burden on 

http://www.ijsrem.com/


      
      International Journal of Scientific Research in Engineering and Management (IJSREM) 
             Volume: 09 Issue: 05 | May - 2025                               SJIF Rating: 8.586                                   ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM47647                                                          |        Page 4 
 

manual checks while enhancing overall security and real- 

time response capabilities. 

 

V. SYSTEM IMPLEMENTATION 

The system implementation of the hostel face detection 

system involves integrating hardware components, software 

libraries, and real-time communication systems. The process 

begins with setting up the necessary environment, which 

includes installing Python, OpenCV, and Twilio libraries. 

Here's a breakdown of the implementation steps: 

 

1. Setting Up the Environment: 

 

The first step is installing Python and the required libraries. 

OpenCV is used for image processing, NumPy for data 

manipulation, and Twilio for SMS notifications. These 

libraries are easily installed via Python's package manager 

(pip). Additionally, the webcam or CCTV camera must be 

configured to capture video feeds in real-time. 

 

2. Face Detection Algorithm: 

 

The Haar Cascade Classifier, a machine learning-based 

algorithm, is used for face detection. OpenCV provides pre- 

trained classifiers that are capable of detecting faces with high 

accuracy. The classifier scans each video frame for facial 

features such as eyes, noses, and mouth. The detected faces 

are then isolated, and further analysis is performed to verify if 

they match any stored images. 

 

3. Face Recognition: 

 

The face recognition process begins with capturing an image 

of the detected face. Using LBPH (Local Binary Pattern 

Histogram), the system converts the face image into a 

numerical pattern and compares it against the pre-existing 

database of registered hostellers. If a match is found, the 

person is classified as a hosteller. If no match is found, the 

person is identified as a day scholar or unauthorized. 

 

4. Sound Alert Mechanism: 

 

When an unauthorized person is detected, the system triggers 

a sound alert through the computer’s audio output, ensuring 

that the event is immediately noticed. This feature adds an 

extra layer of security by alerting nearby staff members, even 

if they are not actively monitoring the screen. 

 

5. Twilio Integration for SMS: 

 

Twilio is integrated into the system for sending real-time SMS 

alerts to the hostel warden. If an unauthorized person is 

detected, the system automatically sends an SMS containing 

the details of the person and their status (unauthorized). 

Twilio’s API is easy to integrate and provides reliable 

delivery SMS messages across various networks. 

 

6. User Interface: 

 

The system provides a simple user interface that displays the 

status of detected individuals. If a hosteller is recognized, a 

green status and their name appear on the screen. For 

unauthorized persons, a red status and the message 

"Unauthorized" are shown. The interface is userfriendly, 

designed to be with minimal intervention required from the 

security staff. 

 

7. Database for Hostellers: 

 

The system requires a database for storing facial images of 

hostellers.This database is created by capturing the facial data 

of registered residents at the time of their entry. The database 

is updated regularly to ensure that it includes all hostellers. 

 

8. Testing and Debugging: 

 

Extensive testing is conducted to ensure that the face detection 

and recognition algorithms function accurately under various 

lighting conditions. Debugging tools are used to identify and 

fix any errors or misclassifications during the testing phase. 

 

9. Integration with Hostel Management System: 

 

The face detection system can be integrated with the hostel’s 

existing management system, allowing for centralized 

monitoring and reporting. This integration ensures that all data 

collected by the system is accessible to the warden and security 

personnel. The final system is an efficient, reliable, and 

automated solution that enhances hostel security by 

monitoring the premises in realtime and alerting the 

appropriate authorities whenever unauthorized access is 

detected. 

 

VI. ADVANTAGES 

The hostel face detection system with sound alerts and SMS 

notifications provides numerous advantages, improving 

security and efficiency in managing hostel access. These 

benefits extend across several areas, such as enhanced safety, 

automation, cost-effectiveness, scalability, and user 

experience. Here is a breakdown of the primary advantages of 

the proposed system: 

 

1. Enhanced Security: 

 

One of the most significant advantages of the face detection 

system enhancement of security. is the Traditional methods of 

monitoring, such as manual checks or CCTV cameras alone, 

are often inefficient in detecting unauthorized individuals.The 

http://www.ijsrem.com/
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automated nature of the face detection system ensures that 

only authorized individuals, such as registered hostellers, are 

granted access, reducing the significantly chances of 

unauthorized persons entering the hostel premises. 

Furthermore, the real-time SMS notifications sent to the 

warden and the sound alerts triggered in case of 

unauthorized access provide an immediate response 

mechanism, ensuring that the hostel management can take 

swift action. 

 

2. Real-Time Monitoring: 

 

The system offers continuous and real-time monitoring 

without requiring human intervention. This is particularly 

valuable in large hostels where manual checks might be 

delayed, or multiple entry points require constant 

monitoring. The face detection system can simultaneously 

process video from multiple cameras and quickly detect any 

unauthorized access. This is crucial for maintaining security 

in a 24/7 environment, where human monitoring is either not 

feasible or inefficient. Real-time monitoring also allows for 

immediate intervention if any suspicious behavior is 

detected. 

 

3. Accuracy and Reliability: 

 

The use of OpenCV’s face detection and recognition 

algorithms ensures that the system provides a high level of 

accuracy in identifying individuals. The Haar Cascade 

Classifier used for face detection is well-suited for real-time 

applications and can detect faces even in imperfect lighting 

conditions. Additionally, the Local Binary Pattern 

Histogram (LBPH) algorithm used for face recognition 

reduces the likelihood of false positives or false negatives, 

ensuring the system can accurately distinguish residents and 

between unauthorized individuals. 

 

4. Automation and its Efficiency: 

 

It is another key advantage of the system. Traditional 

security methods rely heavily on human personnel, who may 

become fatigued, overlook details, or make errors in 

judgment. The face detection system eliminates these human 

shortcomings by automating the entire process of 

identifying, classifying, and alerting authorities. This 

automation not only improves efficiency but also reduces 

the workload of security personnel, allowing them to focus 

on other tasks. Additionally, the integration of sound alerts 

and SMS notifications means that immediate action can be 

taken without the need for manual intervention, streamlining 

the security process. 

 

5. Cost-Effectiveness: 

Implementing a face detection and recognition system may 

initially require an investment in hardware and software 

However, in the long term, this system proves to be more 

cost-effective than traditional security measures. Unlike 

human security personnel, who require ongoing salaries and 

may need to be replaced periodically, the automated system 

operates continuously without additional costs once 

implemented. Furthermore, reducing the likelihood by of 

unauthorized access or security breaches, the system can help 

avoid the costs associated with theft, property damage, or other 

security incidents. effortlessly. 

 

6. Scalability: 

 

The system is highly scalable, making it suitable for 

implementation in a variety of institutions beyond just hostels. 

It can be easily expanded to accommodate larger facilities with 

multiple entry points or more complex security requirements. 

As the system’s database can store facial data from a large 

number of individuals, it can be adapted to handle an 

increasing number of residents over time. The system’s 

modular design allows for the addition of new features, such 

as facial expression recognition or even integration with other 

security systems, ensuring that it can grow alongside the 

institution. 

 

7. Reduced Human Error: 

 

Human error is an inherent risk in any security system that 

relies on manual input or observation. The face detection 

system removes this variable by automating the entire process 

of entry validation. The algorithms used for face detection and 

recognition do not suffer from fatigue or lapses in attention, 

which can significantly reduce the potential for mistakes. 

Additionally, the real-time alerts ensure that any unauthorized 

access is flagged immediately, leaving little room for human 

oversight. 

 

8. Improved User Experience: 

 

The system is designed with userfriendliness in mind, ensuring 

that both security personnel and hostel residents can interact 

with it intuitive, and the system provides immediate visual 

feedback regarding the status of each individual. Hostellers are 

easily identified and acknowledged with a green status, while 

unauthorized individuals are immediately flagged with a red 

status. The system’s seamless integration with Twilio ensures 

that SMS alerts are delivered promptly, and the warden 

receives all necessary details, reducing the chances of delays 

or miscommunication. 

 

9. Data Storage and Reporting: 

 

The system not only enhances real-time security but also 

provides valuable data for record-keeping and reporting 

purposes. All instances of unauthorized access are logged, 

along with the time and date of detection, and stored in the 

system’s database. This data can be used for auditing purposes 

or to analyze patterns in security breaches. Over time, this 
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historical data could be valuable in identifying potential 

vulnerabilities or trends in security incidents, further 

informing hostel management decisions. 

 

10. Customizability: 

 

The system is flexible and can be customized to meet the 

specific needs of different institutions. For example, the 

system can be tailored to work with different types of 

cameras, integrate with existing hostel management 

software, or adjust to different notification methods (e.g., 

email alerts or app-based notifications). This flexibility 

makes it an attractive solution for a wide range of 

educational institutions, including colleges, universities, and 

boarding schools.The results of the hostel face detection 

system with sound alerts and SMS notifications demonstrate 

its effectiveness and reliability in real-world applications. 

Key metrics such as detection accuracy, response time, and 

system performance have been thoroughly analyzed and 

evaluated. 

 

1. Detection Accuracy: 

 

The face detection system using OpenCV’s Haar Cascade 

achieved over 90% accuracy under various conditions. With 

the addition of the LBPH face recognition algorithm, it 

correctly identified hostellers in over 95% of cases, with 

minimal false negatives. 

 

2. Response Time: 

 

The system’s ability to respond to face detection in real-time 

is critical for its effectiveness. On average, the time taken to 

detect a face, classify it, and trigger the alert system was less 

than 2 seconds. This rapid response ensures that the warden 

is notified almost immediately when unauthorized access 

occurs, allowing for quick intervention. The SMS 

notification sent through Twilio was typically delivered 

within 5 seconds of the event, making the entire system 

highly responsive. 

 

3. Sound Alert Performance: 

 

The sound alert mechanism was tested to ensure that it 

activated when unauthorized access was detected. The alert 

was consistently triggered within the system’s required 

response time and was loud enough to be heard by nearby 

staff members. This feature proved to be effective in alerting 

individuals in close proximity to the monitored 

areas,ensuring that unauthorized persons immediately 

flagged. 

 

4. SMS Notification: 

 

Integration with the Twilio API provided reliable SMS alerts 

to the warden. The SMS notifications contained accurate 

information, including the time of detection, the person’s 

status (unauthorized), and their name if known. The 

performance of Twilio’s API was tested across different 

network conditions, and the results confirmed that the service 

was consistently able to deliver messages in under 10 seconds. 

 

5. System Robustness: 

 

The system performed reliably during extended testing 

periods, with no significant issues such as crashes and also 

performance degradation, misclassification. It or successfully 

handled multiple face detection events, even individuals when 

multiple entered the frame simultaneously. 

 

However, occasional errors were observed when faces were 

partially obscured or if multiple faces were too close together, 

which slightly impacted recognition accuracy. These issues 

could be addressed through further tuning of the face 

recognition algorithm and by using higherquality cameras. In 

conclusion, the results demonstrate that the face detection 

system is highly effective in identifying unauthorized access 

and providing real-time alerts. It offers a robust and reliable 

solution to improve hostel security. 

 

VII. RESULT AND ANALYSIS 

To enhance the safety and security of the premises, the system 

is designed to detect unknown faces by integrating a face 

detection mechanism with a comprehensive database of 

hostellers' faces. This database will serve as a repository 

containing the facial data of all registered hostellers. Whenever 

the system detects a face within its monitoring range, it will 

perform a real-time comparison against the stored database. If 

the detected face matches one in the database, it is identified as 

a hosteller, and no further action is taken. 

 

When the system detects an unknown face, it immediately 

triggers an alert mechanism to ensure quick response and 

enhanced security. An alert SMS will be sent directly to the 

warden by leveraging Twilio's messaging service, which 

requires creating an account to access its features. The SMS 

contains a concise message notifying the warden about the 

detection of an unrecognized face in real-time. This 

functionality ensures seamless communication and allows the 

warden to monitor and respond to potential security threats 

without delay. The integration of Twilio’s service into the 

system ensures reliability and accuracy in delivering 

 

notifications. This proactive alert mechanism not only aids in 

keeping track of unauthorized individuals entering the premises 

but also acts as an effective deterrent against potential 

intrusions. By providing timely notifications, the system 

empowers the warden to take immediate action, thereby 

enhancing the safety of the premises and maintaining a secure 

environment for everyone. the warden or security personnel in 
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real-time, enabling them to take swift action. By continuously 

comparing detected faces with the stored database, the system 

ensures a high level of accuracy and reliability in monitoring. 

The integration of a robust database and an advanced 

detection algorithm not only enhances security but also 

minimizes false alarms. This proactive approach helps 

maintain a safe and secure environment . The face detection 

system is designed to ensure enhanced security by identifying 

and differentiating between known and unknown individuals. 

 

The faces of hosteller students are first captured and stored in 

a secure database. This database acts as a reference for the 

system to identify authorized individuals on the premises. 

When the system detects a face that does not match any of the 

stored records, it flags it as an unknown face. This detection 

triggers an alert mechanism that can notify The face detection 

system is designed to recognize and identify hosteller students 

by matching their faces with the records stored in a secure 

database. Each student’s face is pre-registered in the system, 

along with their details, such as name and ID. 

 

When a face is detected by the system, it is compared in real- 

time against the database. If the detected face matches an 

existing record, the system identifies the individual and 

displays their name and details as the output.This seamless 

integration of the face detection system with the database 

ensures accurate identification authorized students, of 

enhancing security and minimizing the need for manual 

verification. By recognizing hostellers and displaying their 

names, the system provides a reliable and efficient way to 

monitor entry and movement within the premises. This 

feature also helps ensure that only registered individuals have 

access, maintaining a safe and secure environment for 

everyone on campus. 

 

 

OUTPUTS 

1. New face Detection page 

2. Matching the Face with DB 

 

 

 

3. Message when unknown face is detected 

 

 

http://www.ijsrem.com/
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4. Storing new face in DB 

 

 

VIII. CONCLUSION 

 
The implementation of the hostel face detection system with 

sound alerts and SMS notifications marks a significant 

improvement in hostel security. This system addresses many 

of the limitations associated with traditional security 

measures, such as manual checks or basic 

surveillancecameras, by automating the identification 

process and providing real time alerts. The integration of 

Pythonbased libraries, such as OpenCV for face detection 

and Twilio for SMS notifications, ensures a costeffective 

and efficient solution. Through its automated process, the 

system improves the accuracy and reliability of face 

identification, ensuring that only authorized individuals, 

such as hostellers, are allowed entry. In cases where 

unauthorized persons attempt to enter, the system 

immediately alerts the warden through both sound 

notifications and SMS alerts. 

 

This immediate response mechanism enhances the security 

of the hostel, allowing for prompt intervention in case of a 

security breach. The system’s scalability is another key 

strength. It can be easily adapted to larger facilities, with the 

ability to handle multiple entry points and a growing number 

of registered individuals. Additionally, the modular nature 

of the system allows for future upgrades, such as 

intergratingmore advanced AIbased algorithms or 

expanding its functionality to handle other forms of security 

threats. While the system has proven to be highly effective, 

there are areas where further improvements can be made. 

For instance, enhancing the face recognition algorithm to 

handle cases where faces are partially obscured or improving 

its performance in extremely low light conditions could further 

reduce the occurrence of misclassifications.Additionally, 

optimizing the system’s performance to handle even larger- 

scale installations could be beneficial for institutions with high 

foot traffic. The results of the system’s testing indicate that it 

is both highly accurate and responsive. The system 

consistently detected faces with a high degree of accuracy and 

responded in real-time to unauthorized access attempts. The 

integration of Twilio’s SMS service ensured that the warden 

was notified within seconds, making the system highly 

responsive and reliable. In conclusion, the hostel face 

detection system with sound alerts and SMS notifications 

offers a robust, efficient, solution to and scalable enhancing 

hostel security. It reduces the dependency on manual checks 

and provides realtime alerts that enable hostel authorities to act 

swiftly in ensuring the safety of the residents. As technology 

continues to evolve, this system has the potential to be further 

enhanced, offering even greater security features and 

capabilities for institutions of all sizes. 

 

 

IX. FUTURE WORK 

In the future, this face detection-based hostel security system 

can be enhanced in several impactful ways. One major 

improvement would be the integration of additional biometric 

authentication methods, such as fingerprint or iris recognition, 

to establish multi-factor security and reduce the chances of 

false identification. Shifting the facial data storage and 

processing to a secure cloud platform could allow centralized 

data management, easier access across multiple hostels, and 

better scalability. Another useful addition would be the 

development of a dedicated mobile application for hostel 

wardens, enabling them to receive real-time alerts, view live 

surveillance footage, and access logs from anywhere. To 

ensure effective operation during night-time or in low-light 

conditions, incorporating infrared (IR) cameras and more 

advanced deep learning models would be beneficial. The 

system could also be expanded to recognize abnormal 

behavior patterns, such as loitering or forced entry, by 

analyzing movements, which adds another layer of proactive 

security.Furthermore, the project can evolve into a full-fledged 

visitor management system, allowing pre-approval through 

QR codes or OTP verification and temporary access control. 

Real-time crowd detection can also be included to monitor and 

control gatherings in restricted areas. 

 

Another practical upgrade would be the integration of the 

system with automated access control mechanisms, such as 

electronic doors or smart gates, which only open for verified 

residents. During public health emergencies, the system could 

incorporate AI-powered face mask detection to ensure 

compliance with safety norms. 

http://www.ijsrem.com/


      
      International Journal of Scientific Research in Engineering and Management (IJSREM) 
             Volume: 09 Issue: 05 | May - 2025                               SJIF Rating: 8.586                                   ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM47647                                                          |        Page 9 
 

Finally, adding a comprehensive analytics and reporting 

dashboard would help the hostel administration monitor 

trends in entries and exits, identify frequent unauthorized 

access attempts, and generate automated security reports, 

thereby enabling data-driven decision-making. These 

enhancements would collectively transform the system into 

a more robust, intelligent, and adaptive hostel security 

solution. 
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