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ABSTRACT: The classification and detection of human actions in video surveillance have become essential 

components in enhancing security, monitoring behaviors, and improving human-computer interactions. This report 

explores the current methodologies, technologies, and challenges associated with these tasks. We examine traditional 

approaches and the advancements brought by deep learning techniques, discussing their strengths and limitations. The 

report concludes with potential future directions in the field. 

 

"Human behaviour recognition plays a critical role in intelligent video surveillance systems for security, crowd 

management, and abnormal activity detection. This paper explores the application of neural networks, particularly 

Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs), for recognizing and classifying 

human behaviours in video surveillance footage. We propose a novel deep learning-based approach to extract features 

from video frames and temporal data, achieving high accuracy in behaviour recognition tasks. Experimental results on 

benchmark datasets demonstrate the effectiveness of our model in detecting various behaviours, including walking, 

running, and suspicious activities, even in complex environments." Keywords: Human Behaviour Recognition, Video 

Surveillance, Neural Networks, Deep Learning, Convolutional Neural Networks (CNN), Recurrent Neural Networks 

(RNN), Abnormal Activity Detection. 
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I. INTRODUCTION 

  

Video surveillance systems have increasingly integrated intelligent capabilities to automatically monitor and interpret 

human actions. The classification and detection of these actions are critical for applications such as anomaly detection, 

crowd behavior analysis, and automated security systems. This research report aims to provide an overview of the 

methodologies used in this domain, their applications, and the challenges faced by researchers and practitioners. 

 

 Human behaviour recognition is important in a variety of applications, including crime detection, crowd management, 

safety monitoring, and incident prediction. This paper will attempt to explore the neural network-based approaches 

used for human behaviour recognition in video surveillance systems through the strengths and weaknesses of different 

methodologies. 

The integration of AI in video surveillance systems has transformed security and monitoring since it can automatically 

recognize and analyse human behaviour. Historically, this kind of surveillance system requires human operators for 

monitoring video feeds, which is ineffective and error-ridden. The invention of neural networks and, more specifically, 

CNNs made possible the development of systems that can autonomously detect, classify, and analyse human actions in 

real time. 

 

II. RELATED WORK 
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Optical flow methods compute the apparent motion of objects between frames in a video sequence. These methods 

have been used extensively in early action recognition systems. Video surveillance systems have been transformed, 

with machine learning and artificial intelligence now integrated into them. A key function of such systems is human 

behavior recognition, which not only enhances security but also tracks crowd activities and anomalies. Neural 

networks, with deep learning models as one of the areas, are now a valuable tool for HBR automation and accuracy 

improvement. This literature review takes up on key methodologies of interest used in the development, some datasets 

employed, and some of the challenges. 

 

III. PROPOSED ALGORITHM 

 

A. Design Considerations: 

• Data Acquisition and Preprocessing 

• Feature Extraction 

• Action Classification 

• Action Detection 

• Post-Processing and Reporting 

 

B. Description of the  Proposed Algorithm: 

Designing an effective algorithm for the classification and detection of human actions in video surveillance requires 

addressing several critical considerations to ensure robustness, accuracy, and efficiency. Below are the key design 

considerations for the proposed algorithm 

                  

IV. PSEUDO CODE 

 

Data Acquisition and Preprocessing 

 

Input: Video footage from surveillance cameras, additional sensor data 

Function DataPreprocessing(video_streams, sensor_data): 

frames = ExtractFrames(video_streams) 

normalized_frames = NormalizeFrames(frames) 

augmented_frames = DataAugmentation(normalized_frames) 

return augmented_frames, sensor_data 

Function ExtractFrames(video_streams): 

frames = [] 

for each video in video_streams: 

for each frame in video at regular intervals: 

frames.append(frame) 

return frames 

 

V. SIMULATION RESULTS 

 

The simulation results demonstrate the effectiveness of the proposed algorithm for classifying and detecting human 

actions in video surveillance footage. The algorithm was evaluated on several benchmark datasets and custom 

surveillance footage, assessing various performance metrics. 

 

The simulation results validate the effectiveness of the proposed algorithm for the classification and detection of human 

actions in video surveillance. The high accuracy, precision, recall, and real-time processing capabilities make it a viable 

solution for enhancing security and monitoring systems. Future work will focus on addressing the identified challenges 

and further improving the algorithm's robustness and scalability for broader applications.  

 

VI. CONCLUSION AND FUTURE WORK 
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 The proposed algorithm for the classification and detection of human actions in video surveillance successfully 

integrates advanced deep learning techniques, including Convolutional Neural Networks (CNNs), Long Short-Term 

Memory (LSTM) networks, Temporal Convolutional Networks (TCNs), and attention mechanisms. Through extensive 

simulations on benchmark datasets and custom surveillance footage, the algorithm demonstrated high accuracy, 

precision, recall, F1-scores, and effective temporal localization of actions. 
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