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Fitness tracking
to guide users through workouts and help them track their progres

time posture correction, personalized feedback, and comprehensive progress tracking. This paper presents a 
time AI fitness monitoring system that utilizes MoveNet and OpenCV for accurat

friendly desktop interface built using Tkinter. The system captures and analyzes user movements in real time, 
offering immediate feedback on exercise form and posture, counting repetitions, and tracking sets. Additionall
personalized workout reports and diet plans are generated, allowing users to track their fitness journey effectively. This 
system addresses the need for a comprehensive, integrated fitness solution, providing real
home workouts. The results demonstrate its potential to improve exercise efficacy, prevent injuries, and enhance overall 
user engagement in fitness routines.
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tracking has become
to guide users through workouts and help them track their progres

time posture correction, personalized feedback, and comprehensive progress tracking. This paper presents a 
time AI fitness monitoring system that utilizes MoveNet and OpenCV for accurat

friendly desktop interface built using Tkinter. The system captures and analyzes user movements in real time, 
offering immediate feedback on exercise form and posture, counting repetitions, and tracking sets. Additionall
personalized workout reports and diet plans are generated, allowing users to track their fitness journey effectively. This 
system addresses the need for a comprehensive, integrated fitness solution, providing real

s. The results demonstrate its potential to improve exercise efficacy, prevent injuries, and enhance overall 
user engagement in fitness routines. 
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become an essential
to guide users through workouts and help them track their progres

time posture correction, personalized feedback, and comprehensive progress tracking. This paper presents a 
time AI fitness monitoring system that utilizes MoveNet and OpenCV for accurat

friendly desktop interface built using Tkinter. The system captures and analyzes user movements in real time, 
offering immediate feedback on exercise form and posture, counting repetitions, and tracking sets. Additionall
personalized workout reports and diet plans are generated, allowing users to track their fitness journey effectively. This 
system addresses the need for a comprehensive, integrated fitness solution, providing real
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essential part of personal
to guide users through workouts and help them track their progres

time posture correction, personalized feedback, and comprehensive progress tracking. This paper presents a 
time AI fitness monitoring system that utilizes MoveNet and OpenCV for accurat

friendly desktop interface built using Tkinter. The system captures and analyzes user movements in real time, 
offering immediate feedback on exercise form and posture, counting repetitions, and tracking sets. Additionall
personalized workout reports and diet plans are generated, allowing users to track their fitness journey effectively. This 
system addresses the need for a comprehensive, integrated fitness solution, providing real

s. The results demonstrate its potential to improve exercise efficacy, prevent injuries, and enhance overall 
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personal health
to guide users through workouts and help them track their progress. However, many existing fitness apps fail to 

time posture correction, personalized feedback, and comprehensive progress tracking. This paper presents a 
time AI fitness monitoring system that utilizes MoveNet and OpenCV for accurat

friendly desktop interface built using Tkinter. The system captures and analyzes user movements in real time, 
offering immediate feedback on exercise form and posture, counting repetitions, and tracking sets. Additionall
personalized workout reports and diet plans are generated, allowing users to track their fitness journey effectively. This 
system addresses the need for a comprehensive, integrated fitness solution, providing real

s. The results demonstrate its potential to improve exercise efficacy, prevent injuries, and enhance overall 
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health management,
s. However, many existing fitness apps fail to 

time posture correction, personalized feedback, and comprehensive progress tracking. This paper presents a 
time AI fitness monitoring system that utilizes MoveNet and OpenCV for accurate pose detection, along with a 

friendly desktop interface built using Tkinter. The system captures and analyzes user movements in real time, 
offering immediate feedback on exercise form and posture, counting repetitions, and tracking sets. Additionall
personalized workout reports and diet plans are generated, allowing users to track their fitness journey effectively. This 
system addresses the need for a comprehensive, integrated fitness solution, providing real-
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behavior modeling. While comprehensive, their approach depends
Zhou [4] implemented a motion analysis system using virtual

video. Though accurate,
pplications. Zhu et al. [5] proposed KACNet,

complex human poses with occlusion. Despite
based gym exercise recognition through time

the system relies on accelerometer data and lacks visual or camera
key gaps emerge. Most existing solutions are either sensor

 real- time, camera
performance analytics. Moreover, systems

address these limitations,
posture detection and evaluation

report generation, all integrated into an intuitive desktop application using Custom
combining accessibility, accuracy, and real
ystem that uses logistic regression and random forest algorithms on skeleton landmarks to evaluate posture, achieving

lacked real-time
-based fitness

estimation, offering AR feedback. Although effective, the solution is optimized only for mobile device
frame work for 
heavily on wearable

system using virtual reality and improved MSER techniques for
requires high computational

proposed KACNet, a dual-channel key
performance, the

gym exercise recognition through time-series featu
on accelerometer data and lacks visual or camera
Most existing solutions are either sensor

only, offline posture tracking with repetition counting, visual
systems like LogRF and ConvNeXtPose do not integrate voice feedback or

our proposed system leverages MoveNet and OpenCV to deliver a lightweight, real
and evaluation platform. It offers voice feedback, rep counting, performance graphs,

an intuitive desktop application using Custom
time interaction without

III.
system was developed as a desktop

monitoring using computer vision and deep learning techniques. The methodology followed for this project is divided

and Preprocessing
The application captures real-time video input from the user's webcam using OpenCV. Each video frame is preprocessed 
and passed to the pose estimation model to extract key body landmarks.

using MoveNet 
g model, available via Tensor

joints such as 
posture during
 Feedback 

 were compared
Based on posture deviation, real-time visual feedback was displayed via color

Counting 
Using angle analysis and position tracking of key joints, the system

 such as squats,
 

and Scoring 
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Nguyen et al. [8] introduced ConvNeXtPose, a mobile
convolutions for fast 3D pose estimation, offering AR feedback. Although effectiv
mobile devices. Barricelli et al. [6] developed a Digital Twin framework for fitness management using IoT data and 
behavior modeling. While comprehensive, their approach depends
Zhou [4] implemented a motion analysis system using virtual

accurate, the method requires high computational resources and is unsuitable for 
pplications. Zhu et al. [5] proposed KACNet,

complex human poses with occlusion. Despite strong
based gym exercise recognition through time

relies on accelerometer data and lacks visual or camera
key gaps emerge. Most existing solutions are either sensor

time, camera-only, offline posture tracking with repetition counting, visual feedback, and 
performance analytics. Moreover, systems like LogRF and ConvNeXt

limitations, our proposed
and evaluation platform. It

report generation, all integrated into an intuitive desktop application using Custom
combining accessibility, accuracy, and real-time interaction without
ystem that uses logistic regression and random forest algorithms on skeleton landmarks to evaluate posture, achieving

time feedback and
fitness application 

estimation, offering AR feedback. Although effective, the solution is optimized only for mobile device
 fitness management using IoT data and behavior modeling. While comprehensive, 

wearable sensors
system using virtual reality and improved MSER techniques for

computational resources and is unsuitable for real
channel key point association network designed to handle complex human poses with 

the architecture
series feature extraction

on accelerometer data and lacks visual or camera-based insights.
Most existing solutions are either sensor-dependent or optimized

only, offline posture tracking with repetition counting, visual
systems like LogRF and ConvNeXtPose do not integrate voice feedback or

our proposed system leverages MoveNet and OpenCV to deliver a lightweight, real
and evaluation platform. It offers voice feedback, rep counting, performance graphs,

an intuitive desktop application using Custom
without the need for

III. RESEARCH
system was developed as a desktop-

monitoring using computer vision and deep learning techniques. The methodology followed for this project is divided

Preprocessing 
time video input from the user's webcam using OpenCV. Each video frame is preprocessed 

and passed to the pose estimation model to extract key body landmarks.
 

g model, available via Tensor 
 elbows, shoulders,

during exercise. 

compared against predefined thresholds for each exercise to determine correctness. 
time visual feedback was displayed via color

Using angle analysis and position tracking of key joints, the system
squats, bicepcurls, and

 
Basic calorie estimation was implemented using MET (Metabolic

 given a score based on posture accuracy and consistency.
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Nguyen et al. [8] introduced ConvNeXtPose, a mobile-based fitness application that uses depth
convolutions for fast 3D pose estimation, offering AR feedback. Although effectiv
mobile devices. Barricelli et al. [6] developed a Digital Twin framework for fitness management using IoT data and 
behavior modeling. While comprehensive, their approach depends
Zhou [4] implemented a motion analysis system using virtual reality

the method requires high computational resources and is unsuitable for 
pplications. Zhu et al. [5] proposed KACNet, a dual-channel

strong performance,
based gym exercise recognition through time

relies on accelerometer data and lacks visual or camera
key gaps emerge. Most existing solutions are either sensor

only, offline posture tracking with repetition counting, visual feedback, and 
like LogRF and ConvNeXt

proposed system leverages
platform. It offers voice

report generation, all integrated into an intuitive desktop application using Custom
time interaction without

ystem that uses logistic regression and random forest algorithms on skeleton landmarks to evaluate posture, achieving

and user interacti
 that uses depth

estimation, offering AR feedback. Although effective, the solution is optimized only for mobile device
management using IoT data and behavior modeling. While comprehensive, 
sensors and manual

system using virtual reality and improved MSER techniques for extracting
resources and is unsuitable for real

point association network designed to handle complex human poses with 
architecture is resource

re extraction and
based insights. 

dependent or optimized
only, offline posture tracking with repetition counting, visual

systems like LogRF and ConvNeXtPose do not integrate voice feedback or
our proposed system leverages MoveNet and OpenCV to deliver a lightweight, real

and evaluation platform. It offers voice feedback, rep counting, performance graphs,
an intuitive desktop application using Custom Tkinter. This fills a critical gap by combining accessibility, 

for external sensors

RESEARCH AND METHODOLOGY
-based application

monitoring using computer vision and deep learning techniques. The methodology followed for this project is divided

time video input from the user's webcam using OpenCV. Each video frame is preprocessed 
and passed to the pose estimation model to extract key body landmarks.

 Flow Hub, was
shoulders, knees, 

predefined thresholds for each exercise to determine correctness. 
time visual feedback was displayed via color

Using angle analysis and position tracking of key joints, the system
pcurls, and jumping

Basic calorie estimation was implemented using MET (Metabolic Equivalent
a score based on posture accuracy and consistency.
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based fitness application that uses depth
convolutions for fast 3D pose estimation, offering AR feedback. Although effectiv
mobile devices. Barricelli et al. [6] developed a Digital Twin framework for fitness management using IoT data and 
behavior modeling. While comprehensive, their approach depends heavily on 

reality and improved
the method requires high computational resources and is unsuitable for 

channel key point
performance, the architecture

based gym exercise recognition through time-series feature extraction and
relies on accelerometer data and lacks visual or camera

key gaps emerge. Most existing solutions are either sensor
only, offline posture tracking with repetition counting, visual feedback, and 

like LogRF and ConvNeXt Pose do not integrate
leverages MoveNet and

voice feedback, rep counting, performance graphs, and final 
report generation, all integrated into an intuitive desktop application using Custom

time interaction without the need for
ystem that uses logistic regression and random forest algorithms on skeleton landmarks to evaluate posture, achieving

user interaction components. Nguyen et al. [8] introduced 
uses depth wise separable convolutions for fast 3D pose 

estimation, offering AR feedback. Although effective, the solution is optimized only for mobile device
management using IoT data and behavior modeling. While comprehensive, 

and manual input logs. 
extracting human

resources and is unsuitable for real
point association network designed to handle complex human poses with 

is resource-intensive. Hussainetal.[3]
and grid-based
 From the analysis of these systems, key gaps emerge. 

dependent or optimized for mobile
only, offline posture tracking with repetition counting, visual feedback,

systems like LogRF and ConvNeXtPose do not integrate voice feedback or local
our proposed system leverages MoveNet and OpenCV to deliver a lightweight, real

and evaluation platform. It offers voice feedback, rep counting, performance graphs,
Tkinter. This fills a critical gap by combining accessibility, 

sensors or cloud dependencies.

METHODOLOGY
based application to enable

monitoring using computer vision and deep learning techniques. The methodology followed for this project is divided

time video input from the user's webcam using OpenCV. Each video frame is preprocessed 
and passed to the pose estimation model to extract key body landmarks. 

Flow Hub, was used for detecting
 and hips. These keypoints were then used to calculate 

predefined thresholds for each exercise to determine correctness. 
time visual feedback was displayed via color overlays

Using angle analysis and position tracking of key joints, the system identified and
jumping jacks. Dynamic

Equivalent of 
a score based on posture accuracy and consistency.
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based fitness application that uses depth
convolutions for fast 3D pose estimation, offering AR feedback. Although effective, the solution is optimized only for 
mobile devices. Barricelli et al. [6] developed a Digital Twin framework for fitness management using IoT data and 

 wearable sensors
improved MSER techniques

the method requires high computational resources and is unsuitable for 
point association 

architecture is resource
series feature extraction and

relies on accelerometer data and lacks visual or camera-based insights.
key gaps emerge. Most existing solutions are either sensor-dependent or

only, offline posture tracking with repetition counting, visual feedback, and 
Pose do not integrate 

MoveNet and OpenCV
feedback, rep counting, performance graphs, and final 

report generation, all integrated into an intuitive desktop application using Custom Tkinter. This fills a critical gap by 
for external sensors

ystem that uses logistic regression and random forest algorithms on skeleton landmarks to evaluate posture, achieving

on components. Nguyen et al. [8] introduced 
wise separable convolutions for fast 3D pose 

estimation, offering AR feedback. Although effective, the solution is optimized only for mobile device
management using IoT data and behavior modeling. While comprehensive, 

 Zhou[4] implemented
human motion features

resources and is unsuitable for real-time applications. Zhu et al. [5] 
point association network designed to handle complex human poses with 

Hussainetal.[3] 
based ML models. 

From the analysis of these systems, key gaps emerge. 
bile environments.

feedback, and performance
local GUI dash

our proposed system leverages MoveNet and OpenCV to deliver a lightweight, real
and evaluation platform. It offers voice feedback, rep counting, performance graphs, and 

Tkinter. This fills a critical gap by combining accessibility, 
cloud dependencies.

METHODOLOGY 
enable real-time 

monitoring using computer vision and deep learning techniques. The methodology followed for this project is divided

time video input from the user's webcam using OpenCV. Each video frame is preprocessed 

detecting human
and hips. These keypoints were then used to calculate 

predefined thresholds for each exercise to determine correctness. 
overlays (green 

and counted the
Dynamic thresholds

 Task) values,
a score based on posture accuracy and consistency.
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based fitness application that uses depth wise separable 
e, the solution is optimized only for 

mobile devices. Barricelli et al. [6] developed a Digital Twin framework for fitness management using IoT data and 
sensors and manual

techniques for extracting human
the method requires high computational resources and is unsuitable for 

 network designed to handle 
resource- intensive. Hussain

series feature extraction and 
based insights. From the analysis of 

dependent or optimized
only, offline posture tracking with repetition counting, visual feedback, and 

 voice feedback
OpenCV to deliver

feedback, rep counting, performance graphs, and final 
Tkinter. This fills a critical gap by 

sensors or cloud
ystem that uses logistic regression and random forest algorithms on skeleton landmarks to evaluate posture, achieving

on components. Nguyen et al. [8] introduced 
wise separable convolutions for fast 3D pose 

estimation, offering AR feedback. Although effective, the solution is optimized only for mobile devices. Barricelli et al. [6] 
management using IoT data and behavior modeling. While comprehensive, 

implemented a motion
features from 

time applications. Zhu et al. [5] 
point association network designed to handle complex human poses with 

 focused on wearable
 However, the

From the analysis of these systems, key gaps emerge. 
environments. Few provide

performance analytics.
dash boards. To

our proposed system leverages MoveNet and OpenCV to deliver a lightweight, real-time posture detection 
 final report 

Tkinter. This fills a critical gap by combining accessibility, 
cloud dependencies. 

 posture analysis
monitoring using computer vision and deep learning techniques. The methodology followed for this project is divided

time video input from the user's webcam using OpenCV. Each video frame is preprocessed 

human poses. It 
and hips. These keypoints were then used to calculate 

predefined thresholds for each exercise to determine correctness. 
 for correct posture,

the number of 
thresholds were applied

values, body weight,
a score based on posture accuracy and consistency. 
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management using IoT data and behavior modeling. While comprehensive, 

motion analysis 
 video. Though 

time applications. Zhu et al. [5] 
point association network designed to handle complex human poses with 

wearable- based 
the system relies 

From the analysis of these systems, key gaps emerge. 
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time posture detection 
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Tkinter. This fills a critical gap by combining accessibility, 
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H.
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tutorials, and exporting progress reports.
 
 

 
Design,
The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 
interface.
analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
charts using Matplotlib. Reports are generated using
detection
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F. Graph Plotting
Matplot lib was
posture score, re
G. Report Generation
The system captured snapshots from exercise sessions and generated
python-docx (Word),
H. GUI Development
A user-friendly interface was built using Tkinter for managing workouts, viewing real
tutorials, and exporting progress reports.
 

 
Design, Development,
The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 
interface. OpenCV captures
analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
charts using Matplotlib. Reports are generated using
detection accuracy,
 

 
The proposed desktop
seamless real-time
 
The system 
key points. Analysis
correctness. 
 
Exercise Tracking:
 
GUI and Visualization:
Report Generation: Session snapshots and stats are exported via Report
Performance was
 

A. Design Overview:
The system adopts
Input: Captures
Analysis Module:
set completion.
session data and
 
B. Development Process
Tensor Flow Lite
Tkinter for GUI layout and controls. Matplot
Report Lab/python
Users can initiate
 
C. Evaluation
Accuracy: Correct
responsive and
Report Validation:

 
DESIGN, DEVELOPMENT
In the final iteration,
posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV
and fine-tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user
friendly interface was 
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed:
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Plotting and Progress
was used to plot

posture score, reps completed
Generation 

The system captured snapshots from exercise sessions and generated
(Word), and HTML

Development 
friendly interface was built using Tkinter for managing workouts, viewing real

tutorials, and exporting progress reports.

DESIGN,

Development, and
The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 

OpenCV captures
analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
charts using Matplotlib. Reports are generated using

accuracy, response

DESIGN,

The proposed desktop-based fitness monitoring application was built using Python 3.x and integrates
time feedback.

 architecture
Analysis and Feedback

Tracking: Repetitions

GUI and Visualization: Tkinter forms the front end, with Mat
Report Generation: Session snapshots and stats are exported via Report

was tested for

DESIGN,
Overview: 
adopts a modular

Captures live feed using
Module: Validates posture

completion. User Interface:
data and snapshots as

Development Process
Lite for light weight

Tkinter for GUI layout and controls. Matplot
Lab/python-docx for

initiate sessions, watch

Evaluation Evaluated
Correct posture 
and user-friendly.

alidation: Outputs 

, DEVELOPMENT
iteration, the complete

posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

rface was censured
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed:
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Progress Tracking
plot real-time 

completed and calories burned.

The system captured snapshots from exercise sessions and generated
HTML export 

friendly interface was built using Tkinter for managing workouts, viewing real
tutorials, and exporting progress reports.

DESIGN, DEVELOPMENT,

and Evaluation:
The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 

OpenCV captures live video, and Tensor
analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
charts using Matplotlib. Reports are generated using

response time, and usability.

DESIGN, DEVELOPMENT,

based fitness monitoring application was built using Python 3.x and integrates
feedback. 

architecture is modular:
Feedback Module:

Repetitions and sets

Tkinter forms the front end, with Mat
Report Generation: Session snapshots and stats are exported via Report

for latency, UI responsiveness,

DESIGN, DEVELOPMENT

modular design for
feed using OpenCV.

Validates posture with 
User Interface: Built using

as PDF, Word,

Development Process Developed in Python, the system
weight pose detection. OpenCV

Tkinter for GUI layout and controls. Matplot
for documentation.

watch YouTube

Evaluated on: 
 and repetition

friendly. 
 are accurate 

, DEVELOPMENT, AND EVALUATION
complete system

posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

censured by refining visual
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed:
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Tracking 
 trend graphs

and calories burned. 

The system captured snapshots from exercise sessions and generated
 modules. These reports included user scores, 

friendly interface was built using Tkinter for managing workouts, viewing real
tutorials, and exporting progress reports. 

DEVELOPMENT,

Evaluation: Iteration1
The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 

and Tensor Flow's Move
analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
charts using Matplotlib. Reports are generated using 

and usability. 

DEVELOPMENT,

based fitness monitoring application was built using Python 3.x and integrates

modular: Camera and
Module: Joint angles

sets are counted

Tkinter forms the front end, with Mat
Report Generation: Session snapshots and stats are exported via Report

responsiveness,

DEVELOPMENT

or real-time fitness
OpenCV. Pose Estimation:

 joint-angle calculations
using Tk inter for

Word, or HTML. Graphing

Developed in Python, the system
detection. OpenCV

Tkinter for GUI layout and controls. Matplot lib for graphical
documentation. 

YouTube guides, and generate

repetition detection. Performance: Maintains >25 FPS, latency <100ms. Usability: UI

 and well-formatted.

EVALUATION
system was assembled

posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

by refining visual feedback elements
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed:

IJIRIS:  International Journal of Innovative Research in Information Security                        E
                                        

_______________________________________________________________________________________
Reserved         https://doi.org/10.26562/ijiris

graphs showing user

The system captured snapshots from exercise sessions and generated
These reports included user scores, 

friendly interface was built using Tkinter for managing workouts, viewing real

DEVELOPMENT, AND EVALUATION: 

Iteration1 
The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 

Flow's Move Net processes it to
analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 

 Report Lab and

DEVELOPMENT, AND EVALUATION:

based fitness monitoring application was built using Python 3.x and integrates

and PoseModule:
angles are computed to validate posture. A red/green overlay indicates 

counted using joint movement

Tkinter forms the front end, with Mat plot
Report Generation: Session snapshots and stats are exported via Report

responsiveness, and pose accuracy.

DEVELOPMENT, AND EVALUATION:

fitness posture
Estimation: Uses 

calculations and
for displaying results

Graphing Tool: Uses

Developed in Python, the system
detection. OpenCV for video

graphical plots. 

and generate detailed

detection. Performance: Maintains >25 FPS, latency <100ms. Usability: UI

formatted. 
 

EVALUATION: 4 ITERATION
assembled and tested

posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

feedback elements
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed:
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showing user performance

The system captured snapshots from exercise sessions and generated detailed progress
These reports included user scores, 

friendly interface was built using Tkinter for managing workouts, viewing real

EVALUATION: 

The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 
Net processes it to

analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
Lab and python-docx. Evaluation

EVALUATION:

based fitness monitoring application was built using Python 3.x and integrates

PoseModule: OpenCV streams
computed to validate posture. A red/green overlay indicates 

movement thresholds.

plot lib used for
Report Generation: Session snapshots and stats are exported via Report

accuracy. 

EVALUATION:

posture tracking and
 Tensor Flow

and overlays. Exercise Tracker:
results and user

Tool: Uses Matplot

Developed in Python, the system integrates: 
video input. 

 

detailed reports.

detection. Performance: Maintains >25 FPS, latency <100ms. Usability: UI

TERATION 2 (Finalization
and tested for real-world

posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

feedback elements and improving
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed:
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performance over time.

progress reports
These reports included user scores, repetitions, and posture feedback.

friendly interface was built using Tkinter for managing workouts, viewing real-time feedback, launching video 

EVALUATION: ITERATION

The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 
Net processes it to identify body joints. Detected data is 

analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
docx. Evaluation

EVALUATION: ITERATION

based fitness monitoring application was built using Python 3.x and integrates

streams video
computed to validate posture. A red/green overlay indicates 

thresholds. 

for graph rendering.
Report Generation: Session snapshots and stats are exported via Report Lab (PDF) and python

EVALUATION: ITERATION:

and analysis. Components
Flow Lite's Move 

Exercise Tracker:
and user interaction.

Matplot lib to show

 

reports. 

detection. Performance: Maintains >25 FPS, latency <100ms. Usability: UI

(Finalization and
world usage. All

posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

and improving response time.
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed:
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time. These included

reports using Report
repetitions, and posture feedback.

time feedback, launching video 

ITERATION: 1 

The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 
identify body joints. Detected data is 

analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
docx. Evaluation was conducted

TERATION: 2 

based fitness monitoring application was built using Python 3.x and integrates multiple

video while Move
computed to validate posture. A red/green overlay indicates 

rendering. 
Lab (PDF) and python-

ITERATION: 3 

analysis. Components include:
 Net to detect

Exercise Tracker: Monitors 
interaction. Report Generator:

show performance

detection. Performance: Maintains >25 FPS, latency <100ms. Usability: UI

and System Evaluation)
All modules including

posture detection using MoveNet, GUI interactions through Tkinter, and camera handling with OpenCV were integrated 
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

response time. To better illustrate the 
finalized architecture and its internal interactions, the following diagrams were prepared and analyzed: 
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included charts for 

Report Lab (PDF), 
repetitions, and posture feedback.

time feedback, launching video 

The system is structured with key components including a camera module, pose estimator, exercise tracker, and user 
identify body joints. Detected data is 

analyzed for posture correctness and repetition tracking. Tkinter GUI displays live feedback, calorie counts, and progress 
as conducted based on

multiple libraries for

while Move Net estimates 
computed to validate posture. A red/green overlay indicates 

-docx (Word). 

include: Camera
detect body joints.

 repetitions and
Generator: Exports

performance trends. 

detection. Performance: Maintains >25 FPS, latency <100ms. Usability: UI is 

Evaluation) 
including real-time 

were integrated 
tuned for optimal performance. Report generation modules and calorie estimation logic were finalized. A user

To better illustrate the 
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Fig 1.Application

Fig 2. Sequence
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3.Work flow
Extensive user
successfully met its performance goals, offering accurate repetition tracking, feedback, and reporting in real
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Application Flow

Sequence Diagram:

flow Diagram: 
Extensive user-level testing was conducted to evaluate functionality,
successfully met its performance goals, offering accurate repetition tracking, feedback, and reporting in real
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 Demonstrates
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Displays the sequence

the dynamic interactions

Demonstrates the logical flow between data capture, pose estimation, feedback, and reporting
level testing was conducted to evaluate functionality,

successfully met its performance goals, offering accurate repetition tracking, feedback, and reporting in real
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sequence of user

interactions between

logical flow between data capture, pose estimation, feedback, and reporting
level testing was conducted to evaluate functionality,

successfully met its performance goals, offering accurate repetition tracking, feedback, and reporting in real
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user interaction

between system 

logical flow between data capture, pose estimation, feedback, and reporting
level testing was conducted to evaluate functionality, usability, and

successfully met its performance goals, offering accurate repetition tracking, feedback, and reporting in real
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 to report generation.

 during an exercise

logical flow between data capture, pose estimation, feedback, and reporting
responsiveness. The application 

successfully met its performance goals, offering accurate repetition tracking, feedback, and reporting in real-
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generation. 

exercise session.

logical flow between data capture, pose estimation, feedback, and reporting
The application 
- time. 
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movements.
physical trainer. This real
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front
integration and 
PDF
and professional consultation.
occasionally
shows consistent performance
AI
domain
AI Fitness Monitoring using MoveNet and
version includes additional details like pseudo
A.
1.

2.

3.
4.

B.
•Dataset
•Source:
•Type:
•Use
•Link: 
C.
1.
2.
3.
4.
5.
6.
7.
8.
D.
Initialize
Detect
If
If
stage="down"counter+=1
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The proposed desktop
computer vision
estimation [1]
counting, calorie estimation, and instant feedback
existing fitness
movements. The
physical trainer. This real
The GUI developed
front-end frame
integration and 
PDF and Word
and professional consultation.
occasionally affect detection
shows consistent performance
AI-powered pose
domain of personalized
AI Fitness Monitoring using MoveNet and
version includes additional details like pseudo
A. Installation
1. Clone the

gitclone<repository_url>
2. Instal lPython

required libraries:
3. Run the Application Execute
4. Verify Setup

estimation.
B. Dataset Details
•Dataset Name:
•Source: Kaggle
•Type: Image dataset
•Use Case: Bench
•Link: https://www.kaggle.com/datasets/andrewmvd/human
C. User Interaction
1. Launch the
2. Enter login
3. Select a workout
4. Live webcam
5. Real-time skeleton
6. Repetition 
7. Upon stopping
8. Reports are saved in PDF and DOCX formats and shown via GUI for
D. Algorithm
Initialize counter=0 Initialize
Detect pose key
If angle is above
If angle is below
stage="down"counter+=1

IJIRIS:  International Journal of Innovative Research in Information Security                        E
Volume 11, Issue 0

_______________________________________________________________________________________
IJIRIS © 2014-25, AM Publications 

The proposed desktop-based Real
vision can revolutionize
[1] and OpenCV

counting, calorie estimation, and instant feedback
fitness applications 

The use of red/green
physical trainer. This real-time validation enhances engagement and reduces the risk of injury due to improper

developed using Tkinter[4]
frame works like 

integration and low system overhead. Moreover, the system includes features such as download
Word formats, using ReportLab and python

and professional consultation.
affect detection

shows consistent performance
powered pose tracking 

of personalized health
AI Fitness Monitoring using MoveNet and
version includes additional details like pseudo

Installation Procedure
the Repository

gitclone<repository_url>
lPython and Dependencies

libraries: Pip install
Application Execute

Verify Setup: Upon execution, the Tkinter
estimation. 

Details 
Name: Human Pose
Kaggle 

dataset with key
Bench marking MoveNet

https://www.kaggle.com/datasets/andrewmvd/human
Interaction Flow

the application. 
login credentials. 

workout type from
webcam feed opens

skeleton overlay
 count and calorie

stopping the session,
Reports are saved in PDF and DOCX formats and shown via GUI for
Algorithm Pseudocode

counter=0 Initialize
key points using

above threshold and
below threshold and

stage="down"counter+=1 
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Hardware

based Real-Time AI Fitness Monitoring 
revolutionize at-home

OpenCV for video 
counting, calorie estimation, and instant feedback

 that offer static
red/green overlays provides

time validation enhances engagement and reduces the risk of injury due to improper
Tkinter[4] ensures
 Reactor Flutter

low system overhead. Moreover, the system includes features such as download
formats, using ReportLab and python

and professional consultation. However,
affect detection accuracy, which

shows consistent performance across various
into user-friendly

health technology.
AI Fitness Monitoring using MoveNet and
version includes additional details like pseudo

Procedure 
Repository: Clone the project from the version control platform (GitHub/GitLab): 

gitclone<repository_url> 
Dependencies: Ensure Python 3.9+ is installed. Then navigate to the project folder and

install requirements.txt
Application Execute the main script

Upon execution, the Tkinter

Pose Estimation 

key points for 
MoveNet model

https://www.kaggle.com/datasets/andrewmvd/human
Flow 

 
 
from dropdown.

opens and MoveNet
overlay shown with

calorie burn estimated
session, a performance

Reports are saved in PDF and DOCX formats and shown via GUI for
Pseudocode for Rep Counting

counter=0 Initialize stage = None
using MoveNet Calculate

and stagei s"down": stage = "up"
and stageis"up":
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Hardware and

IV. 
Time AI Fitness Monitoring 

home workouts. By leveraging Tensor
 processing [

counting, calorie estimation, and instant feedback all crucial for an effective and safe workout experience. Unlike many
static video-based

overlays provides 
time validation enhances engagement and reduces the risk of injury due to improper

ensures light weight interaction and easy navigation across features. While modern
Flutter could offer more aesthetic flexibility [5], Tkinter was selected for its ease of 

low system overhead. Moreover, the system includes features such as download
formats, using ReportLab and python-docx libraries [6][7], making it suitable for long

However, environmental
which is a known
various exercises

friendly fitnesss 
technology. Certainly! 

AI Fitness Monitoring using MoveNet and OpenCV” with
version includes additional details like pseudo code, screenshots (placeholder text), eva

Clone the project from the version control platform (GitHub/GitLab): 

Ensure Python 3.9+ is installed. Then navigate to the project folder and
requirements.txt 

main script: python app.py
Upon execution, the Tkinter GUI window should launch, and the webcam should initialize for pose 

 Dataset 

 major joints 
model accuracy and

https://www.kaggle.com/datasets/andrewmvd/human

dropdown. 
MoveNet begins pose

with posture alerts.
estimated live. 

performance report is
Reports are saved in PDF and DOCX formats and shown via GUI for

Counting 
None For each frame:

MoveNet Calculate joint
s"down": stage = "up"

stageis"up": 
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 DISCUSSION
Time AI Fitness Monitoring 

workouts. By leveraging Tensor
processing [2], the system

all crucial for an effective and safe workout experience. Unlike many
based instructions [

 intuitive feedback,
time validation enhances engagement and reduces the risk of injury due to improper

weight interaction and easy navigation across features. While modern
could offer more aesthetic flexibility [5], Tkinter was selected for its ease of 

low system overhead. Moreover, the system includes features such as download
docx libraries [6][7], making it suitable for long

environmental factors
known limitation

exercises and systems.
 of tware and
 Here is an expanded
with more content

code, screenshots (placeholder text), eva

Clone the project from the version control platform (GitHub/GitLab): 

Ensure Python 3.9+ is installed. Then navigate to the project folder and

python app.py 
GUI window should launch, and the webcam should initialize for pose 

 
and custom test inputs

https://www.kaggle.com/datasets/andrewmvd/human-pose-estimation

pose tracking. 
alerts. 

is generated. 
Reports are saved in PDF and DOCX formats and shown via GUI for

frame: 
joint angles (e.g.,elbow

s"down": stage = "up" 
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 Specifications

DISCUSSION 
Time AI Fitness Monitoring system demonstrates how artificial intelligence and

workouts. By leveraging Tensor 
the system successfully

all crucial for an effective and safe workout experience. Unlike many
instructions [3], our solution

feedback, enabling
time validation enhances engagement and reduces the risk of injury due to improper

weight interaction and easy navigation across features. While modern
could offer more aesthetic flexibility [5], Tkinter was selected for its ease of 

low system overhead. Moreover, the system includes features such as download
docx libraries [6][7], making it suitable for long

factors like poor lighting
limitation in pose estimation systems [8]. Despite this, testing 

systems. These results
and set a strong

expanded Appendix
content that you

code, screenshots (placeholder text), eva

Clone the project from the version control platform (GitHub/GitLab): 

Ensure Python 3.9+ is installed. Then navigate to the project folder and

GUI window should launch, and the webcam should initialize for pose 

test inputs 
estimation 

 
Reports are saved in PDF and DOCX formats and shown via GUI for export.

(e.g.,elbow or knee)
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Specifications 

system demonstrates how artificial intelligence and
 Flow Lite Move

successfully provides 
all crucial for an effective and safe workout experience. Unlike many

solution actively
enabling users to self

time validation enhances engagement and reduces the risk of injury due to improper
weight interaction and easy navigation across features. While modern

could offer more aesthetic flexibility [5], Tkinter was selected for its ease of 
low system overhead. Moreover, the system includes features such as download

docx libraries [6][7], making it suitable for long
poor lighting or 

pose estimation systems [8]. Despite this, testing 
These results highlight
a strong foundation for

Appendix for your
you can copy directly into your paper. This 

code, screenshots (placeholder text), evaluation results,

Clone the project from the version control platform (GitHub/GitLab): 

Ensure Python 3.9+ is installed. Then navigate to the project folder and

GUI window should launch, and the webcam should initialize for pose 

export. 

knee) 
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system demonstrates how artificial intelligence and
Flow Lite Move Net for real

 posture analysis,
all crucial for an effective and safe workout experience. Unlike many

actively monitors and 
self-correct without needing a 

time validation enhances engagement and reduces the risk of injury due to improper
weight interaction and easy navigation across features. While modern

could offer more aesthetic flexibility [5], Tkinter was selected for its ease of 
low system overhead. Moreover, the system includes features such as download able progress

docx libraries [6][7], making it suitable for long-term fitness tracking 
 cluttered background

pose estimation systems [8]. Despite this, testing 
highlight the potential

for further innovation
your IEEE paper on “Real

directly into your paper. This 
luation results, and configurations:

Clone the project from the version control platform (GitHub/GitLab): 

Ensure Python 3.9+ is installed. Then navigate to the project folder and

GUI window should launch, and the webcam should initialize for pose 

ISSN: 2349-7017
ISSN: 2349-7009

https://www.ijiris.com/archives

_________________________________________________________________________________________
                      Page -221 

system demonstrates how artificial intelligence and
Net for real-time pose 

alysis, repetition 
all crucial for an effective and safe workout experience. Unlike many

and validates user
correct without needing a 

time validation enhances engagement and reduces the risk of injury due to improper posture.
weight interaction and easy navigation across features. While modern

could offer more aesthetic flexibility [5], Tkinter was selected for its ease of 
progress reports 

term fitness tracking 
background scan

pose estimation systems [8]. Despite this, testing 
potential of integrating

innovation in the
IEEE paper on “Real-Time 

directly into your paper. This 
configurations:

Clone the project from the version control platform (GitHub/GitLab): 

Ensure Python 3.9+ is installed. Then navigate to the project folder and install the

GUI window should launch, and the webcam should initialize for pose 
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time pose 
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all crucial for an effective and safe workout experience. Unlike many 
user 

correct without needing a 
posture. 

weight interaction and easy navigation across features. While modern 
could offer more aesthetic flexibility [5], Tkinter was selected for its ease of 
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scan 
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Time 
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E. Evaluation Metrics and Results
 
 
 
 
 
 
 
 
 
 
 
G. Application
 Move Net 
 Tkinter Resolution:
 Frame Rate:
 Angle Calculation:
 Repetition 
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E. Evaluation Metrics and Results

Application Configuration
 Model: Thunder

Resolution: 800x600
Rate: Real-time~25FPS
Calculation: Cosine

 Logic: Threshold

IJIRIS:  International Journal of Innovative Research in Information Security                        E
Volume 11, Issue 03, May 2025

_______________________________________________________________________________________
25, AM Publications - All Rights 

E. Evaluation Metrics and Results 

Configuration 
Thunder variant used

800x600 window size
time~25FPS 
Cosine rule-based 

Threshold-based stage
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used for better 
window size 

 angle estimation
stage switching 

H. SCREENSHOTS

1. Login

2. Login
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 accuracy 

estimation between key
 (Up↔Down)

SCREENSHOTS

Login Page Interface

Login Page Interface
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I. System Logs
 Missing Webcam:
 Low Confidence
 No Pose Detected:

J. Ethical and
.•The application
 No user video
 Only derived
 Designed for

1. A.Raza,A.M.Qadri,I.Akhtar,N.A.Samee and M.Alabdulhafith, "LogRF: An Approach to 
Skeleton Land marks for Physiotherapy Fitness Exercise Correction,
2023, https://doi:10.1109/ACCESS.2023.3320144
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Logs and Error
Webcam: Displays

Confidence Detection:
Detected: Logs time
and Privacy Considerations

application runs fully offline.
video is saved or 

derived metrics (reps,calories)
for home use with

A.Raza,A.M.Qadri,I.Akhtar,N.A.Samee and M.Alabdulhafith, "LogRF: An Approach to 
Skeleton Land marks for Physiotherapy Fitness Exercise Correction,

https://doi:10.1109/ACCESS.2023.3320144
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3. Real

Final
Error Handling 

Displays a user alert using Tkinter
Detection: Skips frame

time stamp and
Considerations

offline. 
 transmitted. 

(reps,calories) are
with individual sessions

A.Raza,A.M.Qadri,I.Akhtar,N.A.Samee and M.Alabdulhafith, "LogRF: An Approach to 
Skeleton Land marks for Physiotherapy Fitness Exercise Correction,

https://doi:10.1109/ACCESS.2023.3320144
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Real-Time Pose

Graphs generated

Final Report Export
 
using Tkinter 

frame to avoid false counting
and warns user 

Considerations 

 
are stored in report

sessions only.
REFERENCES
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