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Abstract - The main objective of this paper is to
implement human activities by performing some of the
specified tasks. In order to classify a time series, the
challenge of human activity recognition requires data
from a number of timesteps. The methodology that would
be followed in the paper is using deep learning and
classification methods to make predictions with the
model. To extract the local features of each frame, a
convolutional neural network and Long Short Term
Memory (LSTM) of the deep learning algorithm will be
used. This implementation will help to monitor human
activity and ensure their safety by sending a message
notification through their mobile phones using Twilio
packages that is a library. This is a programmable
messaging software application that will send
notifications from the prevention of danger and the
monitoring process will be easy to know and convenient.
The project will be developed as an application for the
users to interact as well as analyze real-time data
analysis.In this paper,we will discuss about how human
activity recognition can effectively be employees to
ensure safety and security of elderly people, women and
also in burglary prevention.The complete implementation
proposal along with the technical specifications have

been designed so as to implement best possible solutions.

Keyword - CNN, LSTM, Deep Learning, Twilio packages,
User Interface.

1. INTRODUCTION

Human Activity Recognition (HAR) is a type of deep
learning task that applies to recognizing and identifying
human activities based on sensor data. This task can be
used to monitor and track people's physical activities,
spot anomalies in activity patterns, and enhance the
overall quality of life in a variety of industries, including
healthcare, sports, and security. These models are trained
and tested on large datasets from different sources
including accelerometers, gyroscopes, and
magnetometers.

The following phases make up the normal procedure for
creating a HAR model using deep learning:

° sensor data entails

Collecting and processing
gathering information from the sensors that people
wear while also extracting appropriate elements from
the data.

Data augmentation is the process of developing new
versions of the existing data to enlarge the dataset. To
do this, the sensor data is subjected to random
modifications such as scaling, rotation, and noise.
Model selection entails deciding which deep learning
model architecture is best for the task.

Using the pre-processed and enhanced datasets, the

chosen model is trained.
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e Using a different test dataset, the trained model's
performance is assessed.
e To enhance the model's performance, it is adjusted

and optimized.

2. LITERATURE SURVEY
Antonio Bevilacqua et al (2018) designed a study on
"Human Activity Detection with CNN" investigates
various activity-sensor combinations and demonstrates
how alternative network designs can be used to modify
motion signals for CNNs. When we analyse the
performance of various sensor groups, the classification
potential of single, double, and triple sensor systems is

also explored.[2]

Artur Jordao et al (2019)researches numerous studies that
represented the wvarious activity categories using
accelerometer, gyroscope, and magnetometer data
showed impressive findings.Here,the author conducts a
broad range of experiments to identify the weak points in
wearable sensor-based human activity recognition by
analysing various sample generation and validation
methods.They implement and evaluate several top-
performance methods, ranging from handcrafted-based

approaches to convolutional neural networks.[4]

Lei Jin et al(2022) has introduced a system that solves
the human activity data which greatly affect the
interpersonal variability which brings the intra class
similarity and the intraclass diversity.To solve this they
developed a framework using a high-dimensional
embedding layer and a loss function of Euclidean
distance to improve the capacity of deep learning
networks to mine discriminative features in order to

address the issue.[7]

Jianyu Xiao et al(2021) introduces a general-purpose
classifier that has been trained to identify the various

activity patterns of most user types is what the HAR

baseline model basically is. It gives the information
needed for the model personalization stages that
follow.With the help of incremental learning based on the
Broad Learning System (BLS) and Deep InfoMax (DIM),

respectively.[8]

Jinyang Huang [9] et al (2020)studied a Anti-Interference
Human Activity Recognition Based on WiFi Subcarrier
Correlation Selection which states a problem statement
that Modern WiFi-based HAR systems have recently
been introduced due to their qualities of no invasion of
privacy, high recognition accuracy rates, and no privacy
leakage (RARS).[9]

Michalis Vrigkas et al (2015)reports the characteristics
of future research directions and present some open issues

on human activity recognition[11]

Nadia Oukrich et al(2017) states In order to identify
human activities inside smart homes, the Auto-Encoder
(AE) algorithm was used for unsupervised feature
selection, and the Backpropagation (BP) algorithm was
used for supervised learning to train reconstructed
subsets.The effectiveness of the auto-encoder has then
been assessed and contrasted with the conventional

weighting method for selecting features.[12].

Thien Huynh et al (2021)introduces a physical Activity
Recognition With Statistical-Deep Fusion Model Using
Multiple Sensory Data for Smart Health that states the
data on segmentation obtained from a multisensor system
are encoded to an activity picture for deep model learning
by converting the raw signal value to pixel intensity
value.A multiclass support vector machine (SVM)
classifier learns the hybrid feature combined from the

handmade and deep features in the fusion model. [17]

Zhenguo Shi
Robust WiFi-Based Human Activity Recognition Using

et al (2022)introduced a Environment-
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Enhanced CSI and Deep Learning and has developed to
remedy some classification errors that do not follow the
state transition of human behaviors, there is a prediction
checking and correction system.[19]

From the above references, encouraged by the human
activity recognition project is a type of time series
classification problem where your data from the series of
timesteps. It is one of the most important tasks for every
business that relies heavily on user interface applications.
The prediction and analysis will help us to understand
how many users will become aware of a scenario or
precaution that they might need to take and act
accordingly.

3. PROBLEM STATEMENT

Human Activity Recognition is the problem of
specifying a physical activity carried out by an individual
dependent on a path of movement within an
environment.This implementation will help to monitor
human activity and ensure their safety by sending a
message notification for prevention of danger. In this
paper, we would have used the deep learning method by
using classification methods to make predictions with the

model.

4. VIDEO CLASSIFICATION METHOD

The task of labelling a video clip is known as
video classification. This app is useful if you want to
know what kind of activity is taking place in a video. A
video is a collection of sequential frames or images that
are played one after the other. Most videos we see in our
daily lives have more than 30 frames per second. As a
result, even for short videos, we must deal with a large
amount of data in comparison to image classification.
Because the images are highly correlated, it is common to
skip the intermediate frames and process fewer frames

per second. For example, a video may include a tree in

some frames, but the central label of the video may be
something else (e.g., "hiking"). The task determines the
granularity of the labels required to describe the frames
and video. A typical task would be to assign one or more
global labels to the video, as well as one or more labels to
each frame within the video.

5. PROPOSED WORK

There are several deep learning approaches have
been proposed for HAR, Some of which are as follows
like Convolutional Neural Networks has own capacity to
extract spatiotemporal features from sensor input, CNNs
have been extensively used for HAR , Recurrent Neural
Network is a type of neural network that is well-suited
for time-series data, such as sensor data, because they can
accept input sequences of varying length , LSTM is a type
of RNN that may identify long-term dependencies in
sequential data via selecting specific information. In this
paper ,After recognising the activities using LSTM
algorithm , a message notification will sent to the nearby
relatives , police station to ensure their safety from the

prevention of danger using Twilio packages.

Source data I Action Detected

Video / Image Alert Teer Activities Recognition
Frames Message Interface Results

Testing and
Training the
Model

Fig-5.1 Flowchart of Working of the Application

6. IMPLEMENTATION PROCEDURES OF
THE APPLICATION

There are some options for doing action
classification. Users can view the action classification
results by uploading their own input video and clicking
the 'Submit' option. If a user uploads their own video,
make sure it features a single person or multiple person

performing the actions listed . Also, make sure to upload
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asmall video snippet to process it easily to find the results

and actions being recognised.

7. TRAINING THE MODELS AND
PREDICTION ANALYSIS

This application was created to demonstrate
how 2D Pose Estimation and LSTM RNN machine
learning models can be used to classify human actions.
Detectron2 from Facebook Al Research is used to
estimate 2D poses. The output of a 2D posture estimation
algorithm applied to a series of consecutive video frames
is used to categorize activities using an LSTM model.
This application is trained on our own LSTM model from
a data set .We have converted the dataset to map to
Detectron2 output format since we are utilizing
Detectron2 for pose estimation in order to train our LSTM
model. In contrast to Detectron2, the original dataset was
built using the Open Pose package, which generates 18
key points per human from the input image. The activity
is divided into categories by the model, including
jumping, jumping jacks, boxing, waving two hands,

waving one hand, and clapping hands.

The activity recognition capabilities of LSTM have been
successfully used in a number of industries, including
entertainment, sports, and healthcare. However, a number
of variables, including data quality and quantity, model
architecture, and optimization strategies, affect how well
LSTM performs. Hence, for accurate and trustworthy
activity recognition, thorough consideration of these

elements is essential.

Human Action Detection

Choose video to analyse rowse
i |
r

b 0:00/0:15

Fig-7.1 User Interface of Human Action Detection

Video Analysis Progress bar

1009%

Video Analysis Result

Download Result File

Fig-7.2 Video Analysis result of Activity Recognition

8.MESSAGE NOTIFICATION ALERT
FROM TWILIO

With the help of the cloud communications
platform  Twilio, programmers may incorporate
messaging into their applications. To make it simple for
developers to incorporate communication features into
their apps, Twilio provides a range of packages and APIs.
Using the Twilio API, the Programmable SMS package
enables developers to include SMS messaging
functionality in their apps. Developers can send and
receive text messages with Programmable SMS.By
delivering a message notification for the purpose of
preventing danger, this implementation will assist in
keeping track of human behaviour and ensuring their

safety.
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Sent from your Twilio
trial account - Waving
Two Hands is detected...

[Text message

Fig-8.1 Notification Alert message through phone

9. REAL TIME USAGE OF THE
APPLICATION

The development of numerous significant
applications, including intelligent surveillance systems,
human-computer interfaces, health care, security, and
military applications, is made possible by the capacity to
identify, comprehend, and predict complicated human
actions. But, this application is specifically used for
Emergency situations in hospitals for patients, Women's
Safety, Accidents in Public Places, and Detection of
breakage of law.
10. CONCLUSION

From this analysis and result,the unique feature
of this application is that both Pose Detection and LSTM
are implemented utilizing PyTorch modules. Python2 is
used to create Detectron2. Using PyTorch, we created our
LSTM model and trained it with PyTorch-lightning. The
training code is made very simple and clear using
pytorch-lightning. The libraries and the functionalities
developed have been deployed in the Ul and this is
connected with the twilio software so that users can get
timely notifications. These notifications can help people

escape from danger and it will also help them stay safe

and secure. This application will benefit a wide number
of people in specific areas of concern that include

healthcare and other safety monitoring systems.
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