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Abstract - Human action recognition is a vital component
of smart monitoring systems, with applications in
healthcare, and intelligent indoor
environments. This project presents a smart human action
monitoring system that relies exclusively on RGB images
to detect and classify human activities in real time. The
system processes image frames to extract essential
features such as body posture, joint positions, and
movement patterns. These features are then analyzed to
recognize common human actions, including sitting,
walking, running, drinking, and other daily activities. By
leveraging advanced image processing and deep learning
techniques, the high accuracy,
robustness to varying lighting conditions, and efficiency

surveillance,

system achieves

suitable for real-time deployment. Experimental results
demonstrate the system’s ability to monitor human
activity reliably, providing a practical solution for indoor
action recognition and smart environment applications.

1.INTRODUCTION

Human Action Recognition (HAR) has become an
essential area of research in computer vision due to its
wide range of applications in healthcare, security
surveillance, elderly monitoring, and intelligent indoor
environments. The ability to automatically identify and
classify human activities from visual data provides
significant advantages in building smart systems that can
support safety, automation, and human—computer
interaction. For instance, monitoring the daily activities of
elderly individuals can help detect abnormal behaviors,
while in surveillance, action recognition enables the
identification of suspicious activities in real time.
Traditional approaches to HAR often rely on wearable
sensors, depth cameras, or motion capture systems to track
body movements. While these methods can provide
reliable information, they suffer from limitations such as
high cost, intrusiveness, and dependency on specialized
hardware. In contrast, RGB cameras offer a low-cost and
non-intrusive solution that can be easily deployed in

indoor environments. However, recognizing human
activities from RGB images alone is challenging due to
factors like varying lighting conditions, occlusions, and
diverse human motion patterns.

Recent advancements in image processing and deep
learning have significantly improved the performance of
RGB-based HAR systems. By extracting key visual
features such as body posture, joint positions, and
temporal movement patterns, deep learning models can
achieve high accuracy and robustness in action
classification tasks. These improvements open the door to
practical real-time monitoring solutions suitable for
everyday environments.

In this work, we present a smart human action monitoring
system that leverages RGB images to detect and classify
human activities in real time. The proposed system is
designed to recognize common daily actions such as
sitting, walking, running, and drinking, with an emphasis
robustness different
By integrating advanced
feature extraction techniques with deep learning models,

on efficiency and under

environmental conditions.

our approach provides a reliable and practical framework
for indoor action recognition, contributing to the
development of intelligent and adaptive monitoring
systems.

Key Words: Human Action Recognition, RGB Images,
Deep Learning, Computer Vision, Activity Classification.

2. LITERATURE REVIEW

Title: A Hybrid Deep Learning-Based Approach for
Human Activity Recognition Using

Wearable Sensors

Author: D. Sharma, A. Roy, S. P. Bag, P. K. Singh, and
Y. Badr

Year: 2023

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM57947 |

Page 1


https://ijsrem.com/

A-_t'l ‘3;\‘
b R
@ﬁm International Journal of Scientific Research in Engineering and Management (IJSREM)

Volume: 10 Issue: 03 | March - 2026

5

SJIF Rating: 8.659 ISSN: 2582-3930

Description: Human Activity Recognition (HAR) is a
branch of computer science that uses raw time-series data
information from embedded smartphone sensors and
wearable devices to infer human actions. It has aroused
considerable interest in various smart home contexts,
particularly for constantly monitoring human behavior in
an ecologically friendly atmosphere for elderly people
and rehabilitation. Data collection, feature extraction
from noise and distortion, feature, and pre-processing and
categorization are among the operating components of a
typical HAR system. Extraction of feature and selection
strategies have recently been developed using cutting-
edge approaches and traditional machine learning
classifiers. The majority of the solutions, on the other
hand, rely on simple feature extraction algorithms that are
unable to detect complex behaviors. Deep learning
techniques are often utilized in different HAR approaches
to recover features and classification swiftly because of
the introduction and development of vast computing
resources. The vast majority of solutions, on the other
hand, depend on simplistic feature extraction algorithms
incapable of recognizing complicated behaviors. Due to
advancements in high computational capabilities, deep
learning algorithms are now often utilized in HAR
methods to efficiently extract meaningful features which
can successfully categorize sensor data. In this chapter,
we present a hybrid deep learning-based classification
model comprising of Convolutional Neural Network
(CNN) and Long-Short Term Memory (LSTM), which is
named CNN-LSTM. The proposed hybrid deep learning
model has been tested over three benchmark HAR
datasets: MHEALTH, OPPORTUNITY, and HARTH.
On the aforementioned datasets, the proposed hybrid
obtained 99.07%, 95.2%, and 94.68%
classification accuracies, respectively, which is quite

model

impressive

Title: Video-based human activity recognition: theory,
methods and applications

Author: T. F. N. Bukht, H. Rahman, M. Shaheen, A.
Algarni, N. A. Almujally, and A. Jalal

Year: 2024.

Description: Video-based human activity recognition
(HAR) is an important task in many fields,such as
healthcare monitoring, video surveillance, and sports
analysis. This review paper aims to give an in-depth look
at the current state of the art in HAR from 2018 to 2024.
This will include a discussion of the different methods
and models used for extracting, representing, and

classifying human actions from video, as well as the
challenges and limits of this field. The paper will also
discuss recent improvements and plans for making HAR
systems more accurate and useful. Even though there has
been a lot of progress, a few knowledge gaps still need to
be filled to make recognition more accurate and efficient.
The purpose of this review paper is to offer scholars and
professionals an overview of the theory, methods, and
applications of HAR in videos. Through a critical analysis
of the extant literature, this paper seeks to identify
prospective avenues for future research and contribute
towards advancing HAR systems that are more precise
and efficient. By showing the different ways that HAR
can be used, the paper shows how important this field is
in many different areas.

Title: A Real-Time Human Action Recognition Model for
Assisted Living

Author: Y. Wang, C. Muntean, P. Pathak, and P. Stynes
Year: 2024

Description: Ensuring the safety and well-being of elderly
and vulnerable populations in assisted living
environments is a critical concern. Computer vision
presents an innovative and powerful approach to
predicting health risks through video monitoring,
employing human action recognition (HAR) technology.
However, real-time prediction of human actions with high
performance and efficiency is a challenge. This research
proposes a real-time human action recognition model that
combines a deep learning model and a live video
prediction and alert system, in order to predict falls,
staggering and chest pain for residents in assisted living.
Six thousand RGB video samples from the NTU RGB+D
60 dataset were selected to create a dataset with four
classes: Falling, Staggering, Chest Pain, and Normal,
with the Normal class comprising 40 daily activities.
Transfer learning technique was applied to train four
state-of-the-art HAR models on a GPU server, namely,
UniFormerV2, TimeSformer, 13D, and SlowFast. Results
of the four models are presented in this paper based on
class-wise and macro performance metrics, inference
efficiency, model complexity and computational costs.
TimeSformer is proposed for developing the real-time
human action recognition model, leveraging its leading
macro F1 score (95.33%), recall (95.49%), and precision
(95.19%) along with significantly higher inference
throughput compared to the others. This research
provides insights to enhance safety and health of the
elderly and people with chronic illnesses in assisted living
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environments, fostering sustainable care, smarter

communities and industry innovation.

Title: Video-based Human Action Recognition using
Deep Learning: A Review

Author: H. H. Pham, L. Khoudour, A. Crouzil, P. Zegers,
and S. A. Velastin

Year: 2022

Description: Human action recognition is an important
application domain in computer vision. Its primary aim is
to accurately describe human actions and their
interactions from a previously unseen data sequence
acquired by sensors. The ability to recognize, understand,
and predict complex human actions enables the
construction of many important applications such as
intelligent  surveillance human-computer
interfaces, health care, security, and military applications.
In recent years, deep learning has been given particular
attention by the computer vision community. This paper
presents an overview of the current state-of-the-art in
action recognition using video analysis with deep
learning techniques. We present the most important deep

learning models for recognizing human actions, and

systems,

analyze them to provide the current progress of deep
learning algorithms applied to solve human action
recognition problems in realistic videos highlighting their
advantages and disadvantages. Based on the quantitative
analysis using recognition accuracies reported in the
literature, our study identifies state-of-the art deep
architectures in action recognition and then provides
current trends and open problems for future works in this
field

.Title: A Survey on Human Action Recognition
Author: Zhou Shuchang
Year: 2022

Description: Human Action Recognition (HAR), one of
the most important tasks in computer vision, has
developed rapidly in the past decade and has a wide range
of applications in health monitoring, intelligent
surveillance, virtual reality, human computer interaction
and so on. Human actions can be represented by a wide
variety of modalities, such as RGB-D cameras, audio,
inertial sensors,etc. Consequently, in addition to the
mainstream single modality based HAR approaches,
more and more research is devoted to the multimodal
domain due to the complementary properties between
multimodal data. In this paper, we present a survey of

HAR methods in recent years according to the different
input modalities. Meanwhile, considering that most of the
recent surveys on HAR focus on the third perspective,
while this survey aims to provide a more comprehensive
introduction to HAR novices and researchers, we
therefore also investigate the actions recognition methods
from the first perspective in recent years. Finally, we give
a brief introduction about the benchmark HAR datasets
and show the performance comparison of different
methods on these datasets.

3. RELATED WORK

This project focuses on the development of a smart human
action recognition system that utilizes RGB images to
detect and classify human activities in real time. The
primary goal is to provide an efficient, cost-effective, and
non-intrusive monitoring solution for applications in
healthcare, surveillance, and intelligent indoor
environments. The system targets the recognition of
common daily actions such as sitting, walking, running,
and drinking, which are crucial for activity tracking and
safety monitoring in everyday life. The proposed
approach leverages YOLOv8n, a state-of-the-art deep
learning model, to automatically extract spatial and
temporal features from image frames without the need for
manual feature engineering. By combining real-time
object detection and classification into a single pipeline,
the system can accurately identify human postures and
movement patterns. This integration ensures faster
processing, robustness to environmental variations, and
the ability to handle challenges such as low lighting,
occlusions, and background clutter. To validate the
system, experiments are conducted in indoor
environments, where performance is evaluated in terms
of accuracy, efficiency, and adaptability. The results
demonstrate that the YOLOv8n-based system
significantly outperforms traditional machine learning
methods like SVM and Random Forest, offering high
reliability for real-world deployment. Ultimately, this
project presents a practical and scalable solution for
human action monitoring, paving the way for
advancements in smart healthcare systems, intelligent
surveillance, and human—computer interaction.

3.1 METHODOLOGIES

3.1.1IMODULES NAME:
Modules Name:

> Data Acquisition Module

> Preprocessing Module
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> Feature Extraction Module

> Action Detection & Classification Module
> Real-Time Monitoring Module

> Result Visualization Module

> Performance Evaluation Module

3.1.2 MODULES EXPLANATION:

1) Data Acquisition Module:

This module is responsible for collecting input data in the
form of RGB images or video streams from cameras or
datasets. It serves as the foundation of the system by
providing continuous visual input for analysis. The
module ensures that the captured data maintains sufficient
quality for further processing, even under varying
environmental conditions. By supporting both live
camera feeds and stored video files, the system can be
applied in real-time monitoring as well as offline testing.

2) Preprocessing Module:

Before feeding the captured frames into the model,
preprocessing is essential to improve recognition
accuracy. This module handles tasks such as resizing
frames to match the YOLOvV8n input dimensions,
normalizing pixel values, and enhancing image quality to
reduce the impact of lighting variations. Noise removal
and frame stabilization may also be applied to ensure
consistent input. By
preprocessing module ensures that the system remains

standardizing the data, the
robust across diverse environments and conditions.

3) Feature Extraction Module:

In traditional systems, feature extraction requires manual
design, but in this project, the YOLOv8n model
automatically extracts meaningful features from RGB
frames. This module focuses on identifying spatial
features like body posture and joint positions, along with
temporal movement patterns. The deep learning
backbone of YOLOvV8n captures high-level
representations of human activity without explicit hand-
crafted feature engineering. These learned features form
the basis for accurate action detection and classification.

4)Action Detection & Classification Module:

This module is the core of the proposed system. Using
YOLOVS8n, it detects humans within the input frame and
classifies their actions into predefined categories such as
sitting, walking, running, and drinking. The model
processes frames in real time and assigns bounding boxes,
labels, and confidence scores to each detected action. This
integration of detection and classification ensures

efficiency and simplifies the overall pipeline, making the
system highly suitable for real-time applications.

5) Real-Time Monitoring Module:

The real-time monitoring module ensures continuous
tracking of human actions for applications like healthcare
monitoring, surveillance, and smart home automation. It
processes the video feed frame by frame, updating action
recognition results instantly. This module is designed to
handle multiple individuals simultaneously and adapt to
dynamic indoor environments. Its ability to deliver
immediate feedback makes it highly practical for safety-
critical scenarios, such as fall detection in elderly care or
anomaly detection in security surveillance.

6) Result Visualization Module:

To make the system user-friendly and interpretable, the
result visualization module overlays detection results
directly on the video stream. It displays bounding boxes
around individuals, labels for recognized actions, and
confidence scores that indicate the reliability of
predictions.This visual feedback not only aids in
monitoring but also provides transparency in the system’s
decision-making process. The module can be extended to
generate logs, reports, or alerts depending on the
application

7) Performance Evaluation Module:

To make the system user-friendly and interpretable, the
result visualization module overlays

detection results directly on the video stream. It displays
bounding boxes around individuals, labels for recognized
actions, and confidence scores that indicate the reliability
of predictions. This visual feedback not only aids in
monitoring but also provides transparency in the system’s
decision-making process. The module can be extended to
generate logs, reports, or alerts depending on the
application.

4. PROPOSED METHODOLOGY

4.1 TECHNIQUE USED OR ALGORITHM USED
4.1.1 EXISTING TECHNIQUE:

> Support Vector Machine (SVM) and Random Forest
The existing technique for human action recognition in
this project is based on traditional

machine learning classifiers such as Support Vector
Machine (SVM) and Random Forest (RF). These
methods rely on manually extracted features from RGB
image frames, such as body posture descriptors, motion
vectors, or handcrafted appearance-based features. Once
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extracted, these features are fed into the classifiers to
categorize actions like sitting, walking, or running. SVM
operates by finding the optimal hyperplane that separates
action classes in a high dimensional feature space. It is
effective in handling small to medium-sized datasets and
can achieve reasonable accuracy when the features are
well-defined. Random Forest, on the other hand, is an
ensemble-based approach that combines multiple
decision trees to make robust predictions. It can handle
noisy data better than individual classifiers and provides
feature importance rankings, which helps in
understanding the contribution of different features
toward classification. Although these approaches have
been widely used in earlier human action recognition
studies, they have notable limitations. Their performance
is highly dependent on the quality of handcrafted features,
making them less effective in complex and dynamic real-
world scenarios. They also struggle with temporal
dependencies in actions, lighting,
occlusions, and cluttered backgrounds. Additionally,
these models are not optimized for real-time monitoring,
which restricts their practical deployment in intelligent

variations in

systems.

4.1.2PROPOSED
ALGORITHM USED:

TECHNIQUE USED OR

> YOLOv8n: The proposed technique employs
YOLOvV8n (You Only Look Once, version 8 — nano
variant), a state-of-the-art deep learning model, to
perform real-time human action recognition using RGB
Unlike traditional methods
handcrafted features and separate classification models,

images. that rely on
YOLOVS8n integrates feature extraction, detection, and
classification into a single end to-end framework. This
allows the system to directly process input frames,
identify humans, and classify their actions simultaneously
with high efficiency and accuracy. YOLOv8n is designed
with a lightweight yet powerful architecture that makes it
suitable for real time applications, even in resource-
constrained environments. The model automatically
learns spatial and temporal features such as body posture,
movement patterns, and joint alignments from the input
frames. By leveraging convolutional neural networks
(CNNs) and advanced feature representation, it
overcomes the limitations of handcrafted features used in
existing systems. The nano variant (YOLOvVS8n) ensures
reduced computational overhead while maintaining
competitive accuracy, enabling deployment on edge
devices like surveillance cameras or embedded systems.
Furthermore, the proposed technique enhances robustness

against challenges like varying lighting conditions,
background clutter, and partial occlusions. The system
outputs bounding boxes, action labels, and confidence
scores in real time, making it highly practical for
applications in healthcare monitoring, surveillance, and
smart indoor environments. By combining speed,
adaptability, the YOLOvS8n-based
approach provides a scalable solution for human action
recognition that significantly outperforms traditional

accuracy, and

machine learning techniques such as SVM and Random
Forest.
5.SYSTEM ARCHITECTURE

C-Lancmenstion over

channel d

\_ i ==
e B e

System Architecture

The proposed Smart Human Action Monitoring system
follows a deep learning—based architecture designed to
detect and classify human activities from RGB images in
real time. The architecture processes video frames
through several stages to extract meaningful information
and recognize human actions efficiently. Initially, RGB
frames captured from the input source are provided to the
feature extraction backbone network. In this system, the
EfficientRep backbone is used to extract high-level
spatial features from the input images. This backbone
network processes the
convolutional

images through multiple

layers to capture important visual
information related to human posture and movement.
After feature extraction, the processed feature maps are
passed to the neck network. The neck component
performs operations such as up-sampling and channel
concatenation to combine multi scale feature
representations. These operations help the model retain
both detailed and contextual information, which is
important for detecting objects and recognizing actions at
different scales. The architecture also incorporates
RepBlock modules and convolution layers that improve
feature representation and enhance the detection
performance of the system. These components enable the
model to learn complex patterns associated with human
motion and posture. Finally, the extracted features are
forwarded to the efficient decoupled head of the network.
This head performs two important tasks simultaneously.
The classification branch determines the type of human

activity being performed, while the regression branch
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predicts the bounding box coordinates that locate the
detected person in the frame. By combining detection and
classification within a single architecture, the system can
perform accurate and efficient real-time human action
recognition.

6. RESULTS AND DISCUSSION

This project implements applications using Python, and
the Server process is maintained using the SOCKET &
SERVERSOCKET, and the Design part is played by
Cascading Style Sheet.

Home Page

The Smart Human Action Monitoring system was
evaluated to analyze its capability to detect and classify
human activities from RGB video frames. The deep
learning model based on YOLOVS successfully identified
human subjects and recognized several activities in real-
time video streams. During experimental testing, the
system demonstrated effective recognition of actions such
as sitting, walking, running, and drinking. The model was
able to generate accurate bounding boxes around detected
individuals and assign the appropriate action labels along
with confidence scores. The performance of the system
was particularly strong in indoor environments with
stable lighting conditions. By utilizing deep learning
techniques, the system automatically learned spatial and
motion related features directly from RGB images. This
eliminated the need for manually designed feature
extraction methods. The results also showed that the
system can process video frames continuously while
maintaining efficient processing speed. This capability
makes the proposed approach suitable for applications
that require real-time monitoring. Overall, the evaluation
indicates that the system provides reliable detection
performance and can effectively monitor human activities
using only RGB visual data.

LB R Pl ﬁ' b
e ) §
g &

o~ -

Prediction Page

Result Page

6.CONCLUSION

In this project, a smart human action recognition system
has been developed using YOLOv8n to detect and
classify human activities in real time based on RGB
images. Unlike traditional machine learning techniques
such as SVM and Random Forest, which rely on
handcrafted features, the proposed system leverages deep
learning to automatically extract meaningful spatial and
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temporal features from image frames. This enables
accurate recognition of daily activities like sitting,
walking, running, and drinking with high robustness
against environmental challenges such as varying
lighting, occlusions, and cluttered backgrounds. The
system demonstrates significant improvements in terms
of accuracy, efficiency, and adaptability compared to
existing methods. Its lightweight architecture ensures
real-time performance while maintaining competitive
accuracy, making it suitable for deployment in practical
scenarios such as healthcare monitoring, smart homes,
and surveillance applications. Overall, the project
presents a cost-effective, non-intrusive, and scalable
solution for human action recognition. With future
enhancements such as support for more complex
activities, multimodal data integration, and edge
deployment, the system holds great potential to evolve
into a comprehensive intelligent monitoring framework
capable of addressing real-world challenges effectively.
7. FUTURE SCOPE

In the future, the cyberbullying detection system can be
extended to support multilingual and cross-platform
analysis, enabling detection across diverse languages and
social media networks. Integration of transformer-based
architectures such as BERT or RoBERTa could further
enhance contextual understanding and semantic accuracy.
Incorporating audio and image-based bullying detection
will make the system more comprehensive for
multimedia content. Real-time API deployment can allow
integration with live chat applications or comment
sections. The use of explainable Al (XAI) can help
interpret model decisions and improve transparency.
Adaptive online learning mechanisms can help the system
evolve with changing slang and language styles.
Introducing graph-based user behavior analysis can
identify repeated offenders or coordinated harassment
patterns. A dashboard interface can be developed for
administrators to monitor and manage detected cases.
Future research may focus on reducing bias and
improving fairness across demographic groups. Overall,
these enhancements will strengthen the system’s
scalability, accuracy, and social impact.
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