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ABSTRACT: Crowded event entrances pose a significant challenge in maintaining public safety, with the 

potential for pushing incidents leading to injuries or even fatalities. Early detection of such incidents is 

crucial for timely intervention and prevention of harm. In this project, we propose a novel approach 

leveraging machine learning techniques, specifically the UNet architecture combined with the VGG16 

convolutional neural network, to detect pushing behaviors at crowded event entrances. The UNet 

architecture, known for its effectiveness in image segmentation tasks, is employed to accurately delineate 

individuals within crowded scenes. By segmenting individuals, the model gains an understanding of the 

spatial layout and movement patterns within the scene. Concurrently, the VGG16 network, renowned for its 

feature extraction capabilities, is utilized to extract high-level features from the segmented images, 

capturing both global and local contextual information relevant to identifying pushing behaviors.To train the 

model, a dataset of annotated images depicting various crowded event scenarios, including instances of 

pushing, is utilized. The UNet-VGG16 model is trained using a combination of supervised learning 

techniques, allowing it to learn discriminative features indicative of pushing behaviors .Experimental results 

demonstrate the efficacy of the proposed approach in accurately detecting instances of pushing at crowded 

event entrances. The model achieves high precision and recall rates, indicating its potential for real-world 

deployment in crowd management systems. Early detection of pushing incidents enables security personnel 

to swiftly intervene and mitigate potential risks, thereby enhancing public safety at crowded events. 
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I INTRODUCTION  

In today's dynamic and fast-paced world, ensuring safety and security at crowded event entrances has 

become paramount. Large gatherings, such as concerts, sports events, and festivals, often present logistical 

challenges, including managing crowds efficiently while maintaining safety standards. Among the many 

concerns is the potential for crowd pushing, which can lead to accidents, injuries, and even stampedes. 

Recognizing the importance of early detection and prevention, advancements in technology, particularly in 

the realm of machine learning, offer promising solutions. 

Machine learning, a subset of artificial intelligence, empowers systems to learn and improve from 

experience without being explicitly programmed. Leveraging machine learning algorithms can aid in the 

early detection of abnormal crowd behaviors, such as pushing, by analyzing patterns and anomalies in real-

time video data. In this context, the combination of UNet and VGG16 architectures presents a robust 

framework for enhancing security measures at crowded event entrances. 

The UNet architecture, originally designed for biomedical image segmentation, has found application in 

various computer vision tasks due to its efficacy in handling semantic segmentation tasks. Its unique design, 

featuring a symmetric encoder-decoder structure with skip connections, enables precise delineation of object 

boundaries, making it ideal for detecting subtle movements within crowded scenes. By utilizing UNet, the 

system can effectively segment individuals within a crowd and identify instances of pushing with high 

accuracy. 
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Complementing UNet, the VGG16 architecture, 

renowned for its depth and simplicity, serves as a 

powerful feature extractor. With its multiple 

convolutional layers, VGG16 can extract hierarchical 

features from input images, capturing intricate details 

essential for understanding crowd dynamics. These 

features serve as inputs to the UNet model, enabling it 

to perform semantic segmentation and detect pushing 

behaviors with enhanced precision and reliability. 

The amalgamation of UNet and VGG16 represents a 

synergy between sophisticated feature extraction and 

precise segmentation, offering a comprehensive solution for early detection of pushing at crowded event 

entrances. Through this integrated approach, security personnel can proactively identify and mitigate 

potential risks, ensuring the safety and well-being of attendees. 

 

Moreover, the utilization of machine learning techniques brings scalability and adaptability to the security 

infrastructure. As the system analyzes and learns from real-time data, it becomes adept at recognizing 

evolving patterns of crowd behavior, thereby enhancing its efficacy over time. This adaptive capability is 

crucial in addressing the dynamic nature of security challenges at crowded events, where conventional 

methods may fall short in keeping pace with changing scenarios. 

Furthermore, the deployment of machine learning-based security systems offers advantages beyond early 

detection. By automating the monitoring process, these systems alleviate the burden on human security 

personnel, allowing them to focus on strategic interventions and emergency response protocols. 

Additionally, the continuous feedback loop facilitated by 

machine learning enables ongoing refinement and 

optimization of the detection algorithms, ensuring continual 

improvement in performance and accuracy. 

 

However, the implementation of machine learning-based 

security systems is not without challenges. One notable 

concern is the need for large annotated datasets to train and 

validate the models effectively. Gathering such datasets may 

pose logistical and ethical challenges, particularly concerning 

privacy and data protection. Moreover, ensuring the 

robustness and reliability of the models in diverse real-world scenarios requires extensive testing and 

validation procedures. 

Despite these challenges, the potential benefits of early detection systems powered by machine learning are 

immense. By leveraging cutting-edge technologies like UNet and VGG16, security agencies can bolster 

their capabilities in safeguarding public spaces and mitigating potential risks. Through collaborative efforts 

between projecters, technologists, and security experts, the vision of safer and more secure crowded event 

entrances can be realized, fostering a conducive environment for communal gatherings and shared 

experiences. 

In the subsequent sections, we delve deeper into the technical aspects of the proposed framework, exploring 

the architecture, training process, and evaluation metrics employed in developing an early detection system 

for pushing at crowded event entrances. Additionally, we discuss practical considerations, challenges, and 

future directions in the field of machine learning-based security systems. 

II OBJECTIVES 

1. Develop a machine learning system leveraging UNet and VGG16 architectures for early detection of 

pushing incidents at crowded event entrances. 

2. Train the model to accurately identify instances of pushing behavior within crowds, distinguishing them 

from normal crowd dynamics. 

3. Optimize the system to detect subtle cues indicative of potential pushing incidents, such as abrupt 

changes in crowd density and movement patterns. 

4. Implement real-time monitoring capabilities to enable timely intervention by security personnel, thereby 

preventing escalation of crowd-related conflicts. 

5. Evaluate the performance of the model on diverse datasets encompassing various crowd densities, 

lighting conditions, and entrance layouts to ensure robustness and generalization. 
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6. Integrate the developed system into existing security infrastructure at event venues, facilitating proactive 

management of crowd safety and enhancing overall event security measures. 

2.1 PROBLEM STATEMENT 

The problem of early detection of pushing at crowded event entrances necessitates an efficient solution to 

prevent potential stampedes and ensure public safety. Leveraging machine learning techniques, specifically 

UNet and VGG16 architectures, is crucial for accurately identifying and forecasting instances of pushing 

behavior. This requires developing a system capable of swiftly analyzing real-time video feeds, detecting 

patterns indicative of pushing, and promptly alerting event organizers or security personnel. The challenge 

lies in designing a robust model that can operate effectively in varied environmental conditions, handle 

occlusions, and minimize false positives, thus enhancing crowd management and security measures. 

2.2 OVERVIEW OF THE PROJECT 

The project aims to enhance security at crowded event entrances by employing machine learning 

techniques, specifically UNet and VGG16 models. UNet will be utilized for semantic segmentation of 

crowd images to isolate individuals, while VGG16 will classify these segmented regions to detect pushing 

behaviors. By leveraging these models, the system can efficiently identify potential crowd disturbances 

early on, allowing for timely intervention and crowd management strategies, thereby ensuring safety and 

security at crowded events. 

III METHODOLOGY 

1. Introduction: 

Crowded event entrances often lead to situations of pushing and shoving, posing risks to public safety. Early 

detection of such behavior is crucial to prevent accidents and ensure crowd management. This methodology 

proposes a solution leveraging machine learning techniques such as UNet and VGG16 combined with image 

processing to monitor crowded entrances in real-time. 

2. Data Collection: 

For training the machine learning models, a diverse dataset of images and videos depicting crowded event 

entrances is required. This dataset should encompass various lighting conditions, crowd densities, and 

angles to ensure model robustness. Additionally, labeled data indicating instances of pushing or normal 

crowd behavior is necessary for supervised learning. 

3. Preprocessing: 

Preprocessing involves preparing the collected data for model training. This includes resizing images, 

normalization, and augmentation techniques to enhance model generalization. For video data, extraction of 

frames and temporal processing might be necessary 

4. Model Development: 

a. UNet: Utilized for semantic segmentation, UNet is adept at segmenting regions of interest within images. 

In this methodology, UNet is trained to segment crowded areas and identify potential instances of pushing. 

b. VGG16: VGG16, a deep convolutional neural network, is employed for feature extraction. By extracting 

high-level features from images, VGG16 aids in detecting patterns associated with pushing behavior. 

5. Model Training: 

The prepared dataset is divided into training, validation, and testing sets. The UNet model is trained to 

segment crowded regions, while VGG16 is trained to classify segmented regions as either pushing or 

normal behavior. Training involves iterative optimization of model parameters using techniques like 

backpropagation and gradient descent. 

6. Integration with Live Monitoring System: 

Using MATLAB, the trained models are integrated into a live monitoring system equipped with cameras 

positioned at event entrances. Real-time video streams are processed using image processing techniques to 

identify crowded areas. The segmented regions are then classified using the trained VGG16 model to detect 

instances of pushing. 

7. Alert System: 

Upon detection of pushing behavior, an alert system is triggered to notify event organizers or security 

personnel. This can be achieved through visual alerts on monitoring screens, audible alarms, or notifications 

sent to mobile devices. 

8. Performance Evaluation: 

The performance of the proposed methodology is evaluated based on metrics such as accuracy, precision, 

recall, and F1-score. Real-world testing at simulated crowded events is conducted to assess the efficacy and 

reliability of the system. 
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9. Deployment and Maintenance: 

Once validated, the system is deployed at event entrances for continuous monitoring. Regular maintenance 

and updates to the machine learning models are essential to adapt to changing crowd dynamics and improve 

detection accuracy over time. 

10. Conclusion: 

The proposed methodology offers a robust solution for early detection of pushing at crowded event 

entrances using machine learning and image processing techniques. By leveraging UNet and VGG16 

models integrated with live monitoring systems, it enhances crowd safety and facilitates effective crowd 

management during events. 

3.2 EXISTING METHOD 

One existing method for early detection of pushing at crowded event entrances involves employing the K-

Nearest Neighbors (KNN) algorithm. This method works by analyzing real-time video footage or sensor 

data to identify instances of abrupt movement patterns characteristic of pushing behavior. However, there 

are several disadvantages associated with this approach. Firstly, KNN requires a considerable amount of 

computational resources, especially when dealing with large datasets or high-resolution video feeds, 

potentially leading to delays in detection. Secondly, the accuracy of KNN heavily depends on the choice of 

the number of neighbors (K) and the feature representation of the data, which may not always be optimal for 

detecting subtle pushing motions in crowded environments. Additionally, KNN may struggle with 

classifying complex scenarios or distinguishing between intentional pushing and other forms of crowd 

movement, leading to false alarms or missed detections. 

3.3 PROPOSED METHOD 

We propose a novel approach for early detection of pushing at crowded event entrances utilizing a fusion of 

UNet and VGG16 architectures. Firstly, we preprocess input images using VGG16 to extract high-level 

features. Then, we employ a UNet model to segment individuals and detect crowded areas. By analyzing the 

segmentation output, we identify regions with high-density clusters, indicative of potential pushing 

incidents.  

Advantages: 

1. High Accuracy: The combination of VGG16 and UNet leverages the strengths of both architectures, 

enhancing detection accuracy. 

2. Robustness: UNet's semantic segmentation capability allows for precise delineation of crowded regions 

amidst complex backgrounds. 

3. Efficiency: VGG16 efficiently extracts informative features from input images, facilitating faster 

processing and real-time detection. 

4. Scalability: The proposed method can be scaled to different event sizes and scenarios, making it adaptable 

for various crowd management applications. 

5. Early Warning: By detecting pushing incidents at their early stages, this method enables timely 

intervention, potentially averting dangerous crowd situations. 

 

PROPOSED ARCHITECTURE 

 
 

CONCLUSION  

In conclusion, the implementation of UNet and VGG16 models for the early detection of pushing at 

crowded event entrances presents a promising avenue for enhancing crowd safety and security. Through the 

fusion of advanced deep learning techniques with real-time surveillance systems, the proposed approach 

offers a proactive solution to mitigate potential hazards associated with overcrowding and stampedes in 

densely populated areas. The utilization of UNet facilitates precise semantic segmentation of individuals 

within crowded scenes, enabling accurate identification of anomalous behaviors such as pushing or shoving. 

Moreover, the integration of VGG16 enhances the model's capability to recognize complex patterns and 

distinguish between normal crowd movements and potentially dangerous actions. 
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By leveraging these state-of-the-art neural network architectures, event organizers and security personnel 

can effectively monitor crowd dynamics and promptly intervene to prevent escalations into chaotic 

situations. The early detection of pushing at entrances enables proactive measures to be taken, such as 

crowd redirection, deployment of additional staff, or the implementation of crowd control barriers, thereby 

averting potential accidents and ensuring the safety of event attendees. Furthermore, the incorporation of 

machine learning algorithms into existing surveillance infrastructure streamlines the monitoring process, 

providing real-time insights and alerts to decision-makers, thus enhancing situational awareness and 

response capabilities. 

 

FUTURE ENHANCEMENT 

In an era where large gatherings are common and security concerns are paramount, the early detection of 

potentially dangerous situations, such as pushing at crowded event entrances, is of utmost importance. 

Traditional surveillance systems often struggle to provide timely alerts in such dynamic environments. 

However, by leveraging cutting-edge technologies like UNet and VGG16, we can significantly enhance 

early detection capabilities, thereby bolstering security measures and ensuring the safety of attendees. 
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