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ABSTRACT: The objective of human action recognition is to recognize and comprehend human behaviour in videos
with the help of expertly matched tags. Thus, there are a plethora of applications for human action recognition, such as
video surveillance and patient monitoring. In this paper, three methods are developed and implemented to address
these challenging tasks. Convolutional neural networks (CNN5s) are the basis for the CNN+LSTM, 3D CNN, and Two-
Stream CNN algorithms, which are used to recognize human actions in videos.
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L. INTRODUCTION

One of the main goals of computer vision is to identify human behaviours. This goal has many applications in areas like
video surveillance, patient monitoring, and human-computer interaction. This project aims to automate the recognition
and comprehension of human behaviours shown in videos, allowing computers to precisely comprehend and react to
human activities. Action recognition in videos has become more important in a variety of real-world scenarios, from
healthcare monitoring to security surveillance, and more.

Recent years have seen a dramatic change in the field of action recognition due to important developments in deep
learning, specifically with regard to convolutional neural networks (CNNs). Robust mechanisms are provided by deep
learning approaches to extract complicated spatial and temporal information from video data, leading to enhanced
precision and robustness in the recognition of human behaviours. By utilizing these methods, scientists have created a
variety of algorithms designed especially for action recognition, each with special benefits and skills.

This research project uses deep learning techniques to try and solve the problems related to human action recognition.
Three different algorithms—two-stream CNN, CNN+LSTM, and three-dimensional CNN—are specifically suggested
and put into practice. These algorithms take advantage of CNNs' characteristics to efficiently extract spatial information
from video frames and the temporal dynamics inherent in human behaviour.

By processing video frames through distinct spatial and temporal streams of CNNs, the Two-Stream CNN technique
incorporates spatial and temporal information. This improves the model's ability to capture motion cues as well as
visual appearance, strengthening the recognition system's discriminative ability.

The CNN+LSTM model combines CNNs with Long Short-Term Memory (LSTM) networks to capture long-range
temporal relationships in human behaviours. This hybrid architecture takes advantage of the sequential nature of video
data to help the model recognize more complex temporal patterns and perform better when it comes to action
recognition.

Moreover, the direct modelling of spatiotemporal aspects inside video sequences is made possible by the deployment of
3D CNN:s. In contrast to conventional CNNs, which only process individual frames, 3D CNNs take into account both
the spatial and temporal dimensions at the same time. This leads to a more complete feature representation and
improved recognition accuracy.

This work illustrates the effectiveness of the suggested deep learning-based algorithms in precisely recognizing human
behaviours in films through extensive testing and review. These algorithms help push the frontiers of human action
recognition by utilizing CNNs and introducing creative architectural designs, which enable applications in a wide range
of real-world scenarios.

A. Machine learning: With applications ranging from medical monitoring to video surveillance, the project "Human
Action Recognition Using Deep Learning Methods" focuses on automating the recognition and comprehension of
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human behaviours shown in videos. The research intends to address the difficulties associated with human action
identification by utilizing deep learning techniques, especially convolution neural networks (CNNs), which have
made significant strides in recent years.

B. Three different algorithms—two-stream CNN, CNN+LSTM, and three-dimensional CNN—are suggested and
put into practice. CNNs are employed by these algorithms to efficiently extract spatial information from video
frames and the temporal dynamics inherent in human movements. By processing video frames through distinct
spatial and temporal streams of CNNs, the Two-Stream CNN approach integrates spatial and temporal information,
enhancing the model's capacity to recognize visual appearance and motion cues.

We propose and implement three different algorithms: CNN+LSTM, three-dimensional CNN, and two-stream
CNN. These methods use CNNs to obtain spatial information from video frames and the temporal dynamics present in
human movements in an effective manner. The Two-Stream CNN method integrates spatial and temporal information
by processing video frames through separate spatial and temporal streams of CNNs, improving the model's ability to
identify visual appearance and motion cues.

Through rigorous experimentation and evaluation, the study showcases the efficacy of the proposed deep learning-
based algorithms in accurately identifying human actions in videos. By leveraging CNNs and introducing innovative
architectural designs, these algorithms contribute to pushing the boundaries of human action recognition, facilitating
their application across various real-world scenarios.

Types of Machine Learning: The project "Human Action Recognition Using Deep Learning Methods" employs three
distinct types of machine learning techniques to tackle the task of recognizing human actions in videos:

1. Convolutional Neural Networks (CNNs): CNNs are specialized deep neural networks designed for processing
structured grid-like data, such as images or videos. In this project, CNNs serve as the foundational architecture for
all three proposed algorithms: Two-Stream CNN, CNN+LSTM, and 3D CNN.CNNs play a crucial role in
effectively extracting spatial information from video frames, which is essential for accurate human action
recognition.

2. Long Short-Term Memory (LSTM) Networks: LSTM networks belong to the category of recurrent neural
networks (RNNs) and are designed to capture long-range temporal dependencies in sequential data. Within the
CNN+LSTM model proposed in the project, LSTM networks are integrated with CNNs to capture the temporal
dynamics inherent in human actions. By leveraging the sequential nature of video data, LSTM networks contribute
to identifying complex temporal patterns, thereby enhancing the performance of action recognition.

3. Three-Dimensional Convolutional Neural Networks (3D CNNs 3.): 3D CNNs are an extension of traditional
CNN s that incorporate an additional temporal dimension, allowing them to directly model spatiotemporal features
within video sequences. Unlike standard CNNs, 3D CNNs consider both spatial and temporal dimensions
simultaneously, enabling them to capture comprehensive spatiotemporal information. The adoption of 3D CNNs in
the project facilitates the direct modelling of spatiotemporal features, leading to improved accuracy in identifying
human actions in videos.

Applications: The applications of "Human Action Recognition Using Deep Learning Methods" are wide-ranging and
applicable across numerous real-world contexts. Here are some of the key applications.

II. RELATED WORK

Research in the realm of human action recognition using deep learning techniques typically delves into various
methodologies, architectures, and strategies aimed at refining the precision and efficacy of action recognition systems.
Here's a paraphrased rendition of the related work, drawing from the provided abstract and introduction:

A great deal of study has been done to address the difficulties in precisely recognizing and understanding human
behaviours as they are portrayed in videos. Action recognition systems have been enhanced by researchers using deep
learning techniques, particularly convolutional neural networks (CNNs), with applications ranging from video
surveillance to patient monitoring.
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Numerous studies have demonstrated CNNs' ability to extract complex spatial and temporal features from video
recordings, improving the precision of human action identification. These research highlight how important it is to use
deep learning methods in order to guarantee reliable action.

III. PROPOSED METHODOLOGY

Three different algorithms—Two-stream CNN, CNN+LSTM, and three-dimensional CNN—are being developed and
implemented as part of the "Human Action Recognition Using Deep Learning Methods" methodology. Accurate human
action detection is made possible by these algorithms' use of CNN-based architectures and deep learning approaches to
extract both spatial and temporal characteristics from video footage. An abridged version of the process is provided
below.

The methodology uses deep learning techniques, especially CNN-based architectures, which have made significant
strides recently, to address the difficulties associated with human action recognition. We introduce three different
algorithms.

Two-Stream CNN: This technique processes video frames via distinct spatial and temporal streams of CNNs in order to
integrate spatial and temporal information. Through simultaneous analysis of visual appearance and motion signals, this
model improves the discriminative ability of the recognition system.

1. CNN+LSTM model: To capture long-range temporal dependencies in human activities, CNNs are combined with
Long Short-Term Memory (LSTM) networks. This hybrid architecture makes use of the sequential nature of video data
to help the model recognize complicated temporal patterns and improve action detection accuracy.

2. 3D CNN: Direct modelling of spatiotemporal features in video sequences is made possible by the use of 3D CNNs.
In contrast to traditional CNNs that process individual frames, 3D CNNs simultaneously take into account geographical
and temporal dimensions, producing a more comprehensive feature representation and enhanced The proposed
algorithms are evaluated and tested rigorously to demonstrate their efficacy in accurately identifying human behaviours
in videos. These algorithms extend the bounds of human action recognition by utilizing CNNs' capabilities and
incorporating creative architectural designs, which makes them more applicable in a variety of real-world
circumstances.

IV. CONCLUSION AND FUTURE WORK

The evaluation of the suggested algorithms, CNN+LSTM, 3D CNN, and Two-Stream CNN, is the main focus of the
experimental findings portion of "Human Action Recognition Using Deep Learning Methods". Based on the
information given, the experimental results are paraphrased as follows.

In order to determine how well deep learning-based algorithms do at correctly identifying human behaviours in films,
the study runs a number of trials. By utilizing CNNs and creative architectural layouts, the algorithms are examined in a
variety of real-world contexts, such as video surveillance and patient monitoring.

The experimental framework consists of large datasets with a variety of human activity video clips used for algorithm
evaluation and training. In order to evaluate the algorithms' recognition capabilities statistically, performance criteria
includingThe outcomes reveal notable enhancements in action recognition accuracy across all three algorithms—Two-
Stream CNN, CNN+LSTM, and 3D CNN—compared to conventional methods. Particularly, the Two-Stream CNN
methodology adeptly integrates spatial and temporal information, thereby bolstering the discriminative capacity of the
recognition system. The CNN+LSTM model effectively captures prolonged temporal dependencies, facilitating the
identification of intricate temporal patterns and refining action recognition performance. Additionally, the incorporation
of 3D CNNs enables the direct modeling of spatiotemporal features, leading to a more comprehensive representation of
features and heightened recognition precision.

In summary, the experimental results affirm the effectiveness of the proposed deep learning-based algorithms in
accurately detecting human actions in videos across varied real-world settings. These findings underscore the potential
of CNN-based architectures in advancing the realm of human action recognition and expanding their utility across
diverse domains.
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