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Abstract- The Physical Violence Detection Using Key 

Framing App is an AI-based Android application designed to 

detect violent activities from video footage using intelligent 

frame analysis. The system focuses on identifying suspicious 

physical actions such as fighting, hitting, kicking, and 

aggressive movement patterns by extracting important key 

frames from live or recorded video. These selected frames are 

analyzed using a Convolutional Neural Network (CNN) or a 

hybrid CNN-LSTM model, which helps the system recognize 

violence-related patterns with better accuracy and reduced 

processing load. 

 

The application is developed using Android 

Java/XML and integrates Firebase Authentication, Firebase 

Realtime Database, and Firebase Cloud Storage for secure 

user access, real-time data handling, and cloud-based 

evidence storage. When violent activity is detected, the system 

automatically saves the detected frames along with important 

details such as timestamp and GPS location. It also sends 

instant alerts to authorized users, administrators, or security 

personnel so that quick action can be taken. 

 

Traditional surveillance systems depend heavily on 

manual monitoring, which can lead to delayed response, 

human error, and missed incidents. This project solves that 

problem by adding artificial intelligence and automation to 

the surveillance process. The use of key-frame extraction 

makes the system more efficient because it avoids analyzing 

every video frame and instead focuses only on meaningful 

frames that may contain suspicious activity. 
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I. INTRODUCTION 

 

In recent years, public safety and security have 

become major concerns in schools, colleges, offices, public 

places, transportation areas, and other crowded environments. 

Traditional CCTV surveillance systems are widely used to 

monitor such places, but they mostly depend on continuous 

human observation. Security staff must watch video footage 

for long hours, which can lead to tiredness, distraction, 

delayed response, or missed incidents. Because of this 

limitation, there is a strong need for an intelligent system that 

can automatically detect violent activities and alert responsible 

authorities in real time. 

 

The Physical Violence Detection Using Key Framing 

App is developed to solve this problem by using artificial 

intelligence and Android-based video analysis. The main aim 

of this project is to detect physical violence such as fighting, 

hitting, kicking, pushing, and aggressive body movements 

from video footage. Instead of manually checking each video, 

the system extracts important key frames from the video and 

analyzes them using machine learning or deep learning models 

such as Convolutional Neural Network (CNN) or a hybrid 

CNN-LSTM model. This helps the application identify 

violence-related patterns more efficiently. 

 

Key-frame extraction plays an important role in this 

project. A video contains many frames, but not every frame 

carries useful information. Processing every frame increases 

computation time and system load. Therefore, the proposed 

system selects only meaningful frames where important 

movement or activity changes occur. These selected frames 

are then passed to the AI model for analysis. This method 

improves processing speed and reduces unnecessary 

computation while maintaining good detection accuracy. 

 

The application is designed using Android 

Java/XML, making it suitable for mobile-based deployment. 

The system also uses Firebase Authentication for secure user 

login, Firebase Realtime Database for storing detection 

records, and Firebase Cloud Storage for saving detected 

evidence frames or videos. When violence is detected, the app 

stores important details such as the detected frame, timestamp, 

location, and alert information. It can also notify authorized 

users, administrators, or security personnel so that immediate 

action can be taken. 

 

The proposed application is useful in areas where 

quick response to violent incidents is necessary. It can be used 

in educational institutions, public places, corporate offices, 

hospitals, parking areas, and security-sensitive zones. By 
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combining Android technology, artificial intelligence, 

computer vision, and cloud-based storage, this project 

provides a modern approach to smart surveillance. It reduces 

dependency on manual monitoring and improves the speed 

and reliability of violence detection. 

 

Overall, the Physical Violence Detection Using Key 

Framing App aims to create a safer environment by 

automatically identifying violent activities and generating 

real-time alerts. The system supports proactive security 

management by providing timely information and digital 

evidence, helping authorities respond faster and more 

effectively.. 

 

II. LITERATURE REVIEW 

 

Smart Physical violence detection has become an 

important research area due to the increasing need for 

intelligent surveillance, public safety, and automated threat 

identification. Traditional surveillance systems mainly depend 

on CCTV cameras and manual monitoring by security staff. 

Although CCTV systems are useful for recording events, they 

are not always effective for real-time violence detection 

because human operators may miss incidents due to fatigue, 

distraction, or delayed observation. Therefore, recent research 

has focused on artificial intelligence, computer vision, deep 

learning, video analytics, and cloud-based alert systems to 

automatically identify violent activities from video footage. 

 

Several researchers have proposed video-based 

violence detection systems using machine learning and deep 

learning techniques. These systems analyze human actions in 

videos and classify them as violent or non-violent. Traditional 

machine learning approaches often use handcrafted features 

such as motion patterns, optical flow, body movement, and 

texture-based descriptors. These methods can detect abnormal 

actions to some extent, but they may fail in complex 

environments where lighting changes, camera angles, crowd 

density, and background movement affect video quality. To 

overcome these limitations, modern systems use deep learning 

models such as Convolutional Neural Networks, Recurrent 

Neural Networks, and hybrid CNN-LSTM models for more 

accurate violence recognition. 

 

Research on Convolutional Neural Networks shows 

that CNN models are highly effective for image and frame-

based classification tasks. In violence detection, CNN models 

are commonly used to extract spatial features from video 

frames, such as body posture, motion-related visual patterns, 

aggressive gestures, and interaction between people. CNN-

based systems can identify violent actions like hitting, kicking, 

pushing, and fighting by learning features directly from 

training images or extracted video frames. However, a simple 

CNN may not fully understand the time-based sequence of 

actions in a video because it mainly focuses on individual 

frames. Therefore, many researchers combine CNN with 

LSTM or other sequence models to understand both spatial 

and temporal features. 

 

Hybrid CNN-LSTM models have gained importance 

in video violence detection because they combine the 

strengths of both architectures. CNN extracts important visual 

features from each frame, while LSTM analyzes the sequence 

of frames to understand how actions change over time. This is 

useful because violence is not always visible in a single frame; 

it often depends on continuous body movement and action 

flow. For example, a raised hand may not always indicate 

violence, but a sequence showing a hand moving toward 

another person with force may indicate aggressive behavior. 

Therefore, CNN-LSTM models provide better performance in 

recognizing violent activities from video clips compared to 

frame-only models. 

 

Key frame extraction is another important technique 

used in video analysis. A video contains many frames per 

second, but processing every frame increases computation 

time, memory usage, and battery consumption, especially on 

mobile devices. Key framing solves this problem by selecting 

only the most meaningful frames from the video. These 

frames usually contain major motion changes, scene changes, 

or important activity moments. By analyzing only selected key 

frames, the system reduces computational load while 

maintaining useful information for violence detection. This 

approach is especially suitable for Android-based applications 

where processing power and storage may be limited. 

 

Many studies in computer vision have shown that 

frame selection improves the efficiency of video-based 

detection systems. Instead of analyzing the complete video 

continuously, key-frame-based systems focus on frames that 

are more likely to contain important activities. This makes 

violence detection faster and more practical for real-time or 

near-real-time use. In the proposed Physical Violence 

Detection Using Key Framing App, key frames are extracted 

from live or recorded video and passed to the AI model for 

classification. This improves system performance and reduces 

unnecessary processing. 

 

Android-based AI applications have also become 

popular because smartphones are widely available and can 

process images, videos, and sensor data efficiently. Android 

applications developed using Java/XML can provide user-

friendly interfaces for video upload, live camera access, result 

viewing, alert management, and history tracking. In violence 
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detection systems, Android apps can act as both the input 

platform and monitoring dashboard. Users can upload 

recorded video, capture live footage, view detected violence 

records, and receive alerts. However, mobile-based systems 

require optimized processing because heavy video analysis 

may affect app performance. The proposed system addresses 

this issue by using key-frame extraction and lightweight AI-

based classification. 

 

Cloud-based platforms such as Firebase are 

commonly used in modern mobile and AI-based systems 

because they support secure authentication, real-time database 

updates, and cloud file storage. Firebase Authentication helps 

manage authorized users such as administrators, security staff, 

or monitoring authorities. Firebase Realtime Database allows 

quick storage and retrieval of detection records, timestamps, 

alert status, and location data. Firebase Cloud Storage is useful 

for storing detected evidence frames or video clips. Existing 

research shows that cloud integration improves scalability, 

accessibility, and data synchronization in safety-based 

applications. Similar cloud-based real-time coordination is 

also highlighted in the uploaded reference content, where 

Firebase is described as useful for real-time synchronization 

between devices and applications. 

 

Alert generation is a major component of violence 

detection systems. Detecting violence is not enough unless the 

system can notify the concerned authority quickly. Existing 

surveillance systems often record incidents but fail to provide 

immediate response. AI-based violence detection systems 

improve this by sending alerts when suspicious activity is 

detected. Alerts may include detected frames, time, location, 

and incident details. In the proposed app, once violence is 

detected, the system stores evidence frames with timestamps 

and GPS location and sends alerts to authorized users or 

security personnel. This helps reduce response time and 

supports evidence-based decision-making. 

 

Location tracking also plays an important role in 

safety and surveillance applications. When violence is 

detected, GPS location helps identify where the incident 

occurred. This is useful in public areas, schools, colleges, 

offices, hostels, parking areas, and corporate environments. By 

combining detected evidence with location data, the system 

becomes more practical for real-world deployment. Security 

personnel can quickly understand not only what happened but 

also where it happened. 

 

III. PROBLEM STATEMENT 

 

Traditional CCTV and video surveillance systems 

mainly depend on continuous human monitoring to identify 

violent activities. This manual process is not always reliable 

because security staff may miss incidents due to fatigue, 

distraction, multiple camera feeds, or delayed observation. As 

a result, physical violence such as fighting, hitting, kicking, or 

aggressive behavior may not be detected and reported on time. 

 

Therefore, there is a need for an intelligent Android-

based system that can automatically analyze live or recorded 

video footage, extract important key frames, and detect 

physical violence using AI-based models such as CNN or 

CNN-LSTM. The system should also store detected evidence 

securely with timestamp and location details and generate 

real-time alerts to authorized users or security personnel for 

quick response.. 

 

IV. METHDOLOGY 

 

The The Physical Violence Detection Using Key 

Framing App is designed to automatically detect violent 

activities from live or recorded video footage using artificial 

intelligence and key-frame-based video analysis. The system 

mainly focuses on improving surveillance efficiency, reducing 

human monitoring dependency, and providing quick alerts 

during physical violence incidents. It uses an Android 

application developed in Java/XML, along with Firebase 

Authentication, Firebase Realtime Database, Firebase Cloud 

Storage, and an AI-based violence detection model such as 

CNN or CNN-LSTM. 

 

The system works by capturing or uploading a video 

through the Android application. Instead of processing every 

frame of the video, the app extracts only important key frames 

where major movement or activity changes occur. These 

selected frames are then analyzed by the trained AI model to 

detect violent actions such as fighting, hitting, kicking, 

pushing, or aggressive body movement. If violence is 

detected, the system stores the evidence frame, timestamp, 

location, and detection result in Firebase. It can also send 

alerts to authorized users, administrators, or security 

personnel. 

 

The overall system is intelligent, scalable, cloud-

supported, and useful for schools, colleges, offices, public 

places, hostels, parking areas, and security-sensitive zones. 

Similar to real-time automation systems where local or cloud-

based control improves response and monitoring, this project 

uses AI and Firebase to create a faster and more reliable 

surveillance solution.  

 

1. User Authentication and App Access 
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The system begins with user authentication. 

Authorized users such as administrators, security officers, or 

monitoring staff can register and log in to the Android 

application using Firebase Authentication. 

 

This ensures that only verified users can access the 

system, upload videos, view detection records, and receive 

alerts. User authentication also improves privacy and prevents 

unauthorized access to sensitive video evidence. 

 

2. Video Input Module 

 

The application provides video input through two 

main methods. The user can either upload a recorded video 

from the device storage or capture video using the mobile 

camera. 

 

This video is treated as the primary input for violence 

detection. The system supports video-based monitoring so that 

suspicious activities can be analyzed automatically without 

requiring continuous human observation. 

 

3. Key Frame Extraction 

 

Key frame extraction is one of the most important 

parts of this project. A video contains many frames, but 

analyzing every frame increases processing time, memory 

usage, and system load. 

 

To solve this problem, the app extracts only 

important frames from the video. These frames usually contain 

major movement, action change, or suspicious activity. By 

processing only selected key frames, the system becomes 

faster and more efficient while still maintaining good 

detection accuracy. 

 

For example, if a video contains normal walking for 

several seconds and then suddenly shows a fight, the system 

focuses on the frames where the action changes significantly. 

This reduces unnecessary processing and improves 

performance on Android devices. 

 

4. AI-Based Violence Detection 

 

After key frames are extracted, they are passed to the 

AI model for analysis. The system can use a Convolutional 

Neural Network or a hybrid CNN-LSTM model. 

 

A CNN is useful for detecting visual patterns from 

individual frames, such as body posture, aggressive 

movement, raised hands, or physical contact. A CNN-LSTM 

model can improve accuracy further by analyzing the 

sequence of frames and understanding how actions change 

over time. 

 

The model classifies the activity as either violent or 

non-violent. If the model detects actions such as hitting, 

kicking, fighting, pushing, or aggressive movement, the 

system marks the event as violence detected. 

 

5. Evidence Frame Storage 

 

When violence is detected, the app stores the detected 

key frame as evidence. This frame is uploaded to Firebase 

Cloud Storage. 

 

Along with the image or frame, the system also stores 

important details such as detection time, date, video reference, 

result status, confidence score, and user information. This 

creates a proper digital record of the incident. 

 

Evidence storage is important because it helps 

security teams or administrators review the incident later. It 

also supports proper reporting and verification. 

 

6. Realtime Database Record Management 

 

The detection details are stored in Firebase Realtime 

Database. Each detected incident can include: 

 

Detection ID  

User ID  

Date and time  

Violence detection result  

Confidence score  

Evidence frame URL  

GPS location  

Alert status  

 

Firebase Realtime Database helps keep the detection 

records updated instantly. Whenever a new incident is 

detected, the data becomes available to authorized users in real 

time. 

 

7. GPS Location Tracking 

 

The system can also capture the GPS location of the 

device at the time of violence detection. This location is stored 

along with the detected evidence. 

 

Location tracking helps identify where the incident 

happened. This is useful in schools, colleges, public places, 

offices, parking areas, and large campuses where security 

personnel need exact location information for quick response. 
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8. Real-Time Alert Generation 

 

Once violence is detected, the system generates an 

alert. The alert can be shown inside the app dashboard or sent 

to authorized users/security personnel. 

 

The alert includes important details such as detected 

frame, time, date, location, and detection status. This helps 

responsible authorities take immediate action instead of 

waiting for manual CCTV review. 

 

This feature makes the system proactive rather than 

only recording incidents after they happen. 

 

9. Detection History Module 

 

The app includes a detection history section where 

users can view all previous violence detection records. 

 

Each record may show the detected image, 

timestamp, location, confidence score, and status. Users can 

open a record to view full details. This makes the system 

useful not only for real-time alerts but also for long-term 

security record management. 

 

 
Fig 1 Flow Chart Diagram 

 

V. RESULT & DISCUSSION 

 

The proposed Physical Violence Detection Using 

Key Framing App was successfully designed and implemented 

as an Android-based intelligent surveillance system. The 

system was developed using Android Java/XML, Firebase 

Authentication, Firebase Realtime Database, Firebase Cloud 

Storage, and an AI-based violence detection approach using 

key frame extraction and a CNN / CNN-LSTM model. The 

application was tested to verify video input, key frame 

extraction, violence detection, evidence storage, location 

tracking, and alert generation. 

 

During testing, the application successfully allowed 

the user to upload or capture video footage through the 

Android interface. After receiving the video input, the system 

extracted important key frames instead of processing every 

frame of the video. This helped reduce processing time and 

improved system efficiency. The extracted frames were then 

passed to the AI model for classification. 

 

The violence detection module was tested using 

different video samples containing normal activities and 

aggressive actions such as fighting, hitting, pushing, and 

kicking. The AI model successfully identified violence-related 

patterns from the extracted frames and classified the activity 

as violent or non-violent. This proved that the system can 

support automated surveillance and reduce dependency on 

manual monitoring. 

 

When violence was detected, the system successfully 

stored the detected evidence frame in Firebase Cloud Storage. 

Along with the evidence frame, important details such as 

timestamp, detection result, confidence score, user ID, and 

GPS location were stored in Firebase Realtime Database. This 

helped create a proper digital record of the incident for future 

review. 

 

The alert generation feature was also tested. After 

detecting violent activity, the system generated an alert for 

authorized users or security personnel. The alert included 

important details such as detected frame, time, date, and 

location. This feature improves response time and helps 

security teams take quick action during emergency situations. 

 

The detection history module displayed previous 

detection records properly. Users were able to view stored 

violence detection reports, including evidence images, 

timestamps, locations, and detection status. This makes the 

system useful not only for real-time alerting but also for long-

term record management and incident verification. 

 

Sr. No. Module Tested Result 

1 User Authentication Successfully Working 
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2 
Video Upload / 

Capture 
Successfully Working 

3 
Key Frame 

Extraction 

Successfully 

Extracted 

4 
AI-Based Violence 

Detection 
Successfully Detected 

5 
Evidence Frame 

Storage 
Successfully Stored 

6 

Timestamp and 

GPS Location 

Storage 

Successfully Saved 

7 
Firebase Realtime 

Database Update 
Successfully Updated 

8 
Alert 

Generation 
Successfully Sent 

9 
Detection History 

Display 

Successfully 

Displayed 

Table 1 : Result Analysis 

 

The testing table confirms that all major modules of 

the system worked successfully. The Android application 

provided a smooth interface for video input and result 

viewing. The key frame extraction process reduced 

unnecessary frame processing and improved performance. The 

AI model detected violent activities from selected frames, 

while Firebase handled evidence storage, real-time data 

updates, and detection history management properly. 

 

VI. CONCLUSION 

 

The proposed Physical Violence Detection Using 

Key Framing App provides an intelligent, efficient, and 

automated solution for detecting violent activities from video 

footage. The system was successfully designed using Android 

Java/XML, Firebase Authentication, Firebase Realtime 

Database, Firebase Cloud Storage, and AI-based video 

analysis using key frame extraction with a CNN / CNN-LSTM 

model. The application helps identify physical violence such 

as fighting, hitting, kicking, pushing, and aggressive body 

movements from live or recorded video. 

 

The project successfully demonstrates how artificial 

intelligence, computer vision, mobile application 

development, and cloud technology can be combined to 

improve modern surveillance systems. Traditional CCTV 

systems mainly record footage and depend on human 

operators for monitoring. This creates a possibility of delayed 

response, missed incidents, and human error. The proposed 

system reduces this limitation by automatically analyzing 

video frames and detecting suspicious violent activity. 

 

Overall, the Physical Violence Detection Using Key 

Framing App is useful for schools, colleges, public places, 

offices, hostels, parking areas, and other security-sensitive 

environments. The system improves surveillance efficiency, 

reduces dependency on manual monitoring, and supports 

faster decision-making through automated detection and real-

time alerts. With further improvements such as larger training 

datasets, multi-camera support, improved model accuracy, and 

real-time notification integration, the system can become more 

powerful and suitable for large-scale security applications.... 
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