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Abstract— The rapid development of the use of Al
in healthcare and fitness has generated potential
for the creation of intelligent & automated
personal coaching solutions that enhance user
engagement as well as performance. This study
introduces an adaptable deep learning framework
for automated fitness coaching with motion
feedback, emphasizing the identification of
exercise activities and the provision of tailored
workout recommendations. Conventional fitness
systems frequently rely on manual oversight,
wearable devices, or comprehensive user-specific
data, including body metrics and posture analysis,
so constraining their accessibility & scalability.
Certain existing systems utilize machine learning
methodologies for activity recognition;
nevertheless, they exhibit only modest efficacy and
lack quick adaptability & individualized feedback.
Moreover, numerous methodologies prioritize
model comparison over enhancing user-centric
recommendations & system usability. The
proposed method employs a custom-built
YOLOv11l convolution neural networks, to
identify and categorize 36 distinct exercise
postures from photographs given by users. The
system automatically creates tailored workout
plans and offers posture correction
recommendations based on identified activity as
well as fundamental user input, such as age. The
framework is executed via a web-based interface
featuring modules for user identification, model
training as well as loading, visualisation of
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training results through accuracy as well as loss
graphs, including real-time activity detection
including recommendation capabilities. The
suggested system enhances accuracy, adaptability,
& practical usefulness by integrating deep
learning along with an interactive learning
platform, rendering it an excellent solution for
individualized fitness instruction performance
optimization.

Keywords— Deep Learning, Personal Fitness
Coaching, Motion Feedback, YOLOv11, Exercise
Recognition, Convolutional Neural Networks
(CNN), Activity Classification, Personalized
Workout ~ Recommendation, Human  Pose
Detection, Web-Based Application, Real-Time
Monitoring, Performance Optimization

I. INTRODUCTION

The global acceptance of artificial intelligence (Al)
based technologies in health care, wellness, and
fitness is accelerating, generating new prospects for
the creation of intelligent & automated personal
coaching systems. These systems aim to enhance
user’s health, fitness performance, and involvement
by offering superior advice and monitoring during
exercise sessions [5]. Traditional fitness programs
primarily rely on human inputs, predetermined
workout regimens, or external wearable technology,
thereby diminishing their flexibility and constraining
personalization [8]. Numerous systems also lack the
provision of feedback in real time, which is crucial
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for rectifying posture and enhancing workout
efficacy [9].

In recent years, many studies have concentrated on
the application of machine learning as well as deep
learning  methodologies for human activity
identification & fitness coaching [4]. Certain systems
employ image recognition and Al-driven models to
recognize exercises and assist users at home;
nonetheless, they continue to encounter issues with
accuracy & adaptability [2]. Additional research
indicates that activity systems for recognition
typically exhibit only moderate efficacy and lack
robust generalizability across diverse users and
situations [13]. Furthermore, several Al-driven
fitness trainer applications only concentrate on
workout tracking and fail to offer adequate
individualized ~ recommendations or  remedial
feedback [10].

Many advanced methodologies, like Al fitness
models & digital twin systems, aim to enhance the
personalization and analysis of physical activity [6].
Nevertheless, these systems typically necessitate
comprehensive  user-specific data, such body
measurement data, sensor inputs, as well as motion
records, which are challenging to gather and sustain
in practical situations [7]. This reliance on intricate
data renders such systems less practical as well as
diminishes their accessibility for the broad populace
[11]. Consequently, a more scalable & user-friendly
approach is required to deliver precise activity
recognition and individualized advice without
dependence on complex data inputs [12].

This research presented an Al-driven personal fitness
coaching system utilizing a custom-built YOLOv11
Convolution Neuronal Network (CNN) algorithm for
exercise detection [1]. The model can identify and
categorize 36 distinct workout postures from
photographs supplied by users, rendering the system
both efficient and dependable [2]. This method
primarily depends on visual input rather than intricate
biometric as well as sensor-based data, hence
streamlining the procedure while preserving
satisfactory accuracy [13]. The technology develops
individualized training routines and offers posture
correction coaching to enhance safety and
performance, based on detected activity and
fundamental user characteristics such as age [10].

The proposed approach is executed on a web-based
platform comprising modules for authentication of
users, model training with loading, display of training
performance through accuracy and loss graphs, along
with  real-time  activity identification  with
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recommendation capabilities [14]. This design
guarantees that the system is user-friendly,
accessible, and appropriate for actual time workout
monitoring [11]. The suggested strategy illustrates
the effective application of deep learning in creating
an intelligent, adaptive, & user-centric fitness
coaching system that deals with the shortcomings of
current methodologies [6].

Il. LITERATURE SURVEY

Haoran Ji et al. (2022),[2] examine the increasing
demand for home-based training options, particularly
following the COVID-19 epidemic, which restricted
access to clubs. The authors developed an Al-driven
fitness coaching system which provides real-time
exercise assistance, contrasting with the passive
instruction of conventional online workout videos.
The device utilizes a stationary camera to record the
user's motions and employs pose recognition methods
to distinguish various exercise postures. The
identified poses undergo further analysis to assess the
accuracy of motions, with a focus on this evaluation,
the system provides feedback through visual or
auditory instructions. The framework comprises three
primary components: posture recognition, movement
analysis, & feedback generation. Experimental
findings indicate that the suggested system operates
efficiently and delivers an engaging training
experience, rendering it a valuable solution for
enhancing exercise quality & user engagement in a
home setting.

Mahendran Narayanan et al. (2021),[3] provide a
fitness assistance application aimed at assisting users
in achieving proper posture during exercise and yoga
practices.  Although several fitness solutions
emphasize food planning, workout tracking,
including wearable technology, they frequently lack
sufficient guidance during exercise sessions,
particularly in remote settings. To resolve this issue,
the scientists created a system named Fitness Tutor,
which utilize posture estimation algorithms to
provide real-time guidance to users. The device
functions by juxtaposing the user's posture against a
reference  image &  subsequently  offering
recommendations based on the discrepancies
identified. It employs the PoseNet model executed in
TensorFlow in conjunction with p5.JavaScript to
construct a skeletal model of the human anatomy for
examination. This method enables users to engage in
workouts autonomously  while still  obtaining
feedback on their position. Experimental findings
indicate that the system efficiently employs pose
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estimation to provide real-time guidance, rendering it
a valuable instrument for enhancing exercise
precision and the overall fitness experience with
training.

Hristo Novatchkov et al., (2013), [5] This study
examines the application of artificial intelligence (Al)
in sports training, namely in weight training
activities. The primary aim was to employ pattern
recognition algorithms to assess the execution of
workouts on gym equipment. Sensors were affixed to
weight training apparatus to quantify critical
parameters such as strength and movement
displacement while exercise sessions. Utilizing the
gathered data, supplementary metrics such as velocity
and duration were computed. These traits were
subsequently employed to create machine learning
models that can autonomously assess workout
performance and deliver valuable feedback. The
study had 15 volunteers with minimal expertise, who
executed repeated sets of leg press workouts. Their
performance was assessed by expert trainers utilizing
recorded films for classification and evaluation
purposes. The findings suggested that the
recommended models attained high accuracy in
evaluating exercise quality, illustrating that Al
methodologies can proficiently assist athletes and
coaches by enhancing training quality, maximizing
performance, and aiding in injury prevention.

Alessandro Petrini et al. (2020),[7] describe a fitness
monitoring methodology utilizing the notion of
human based Digital Twins (DTs), wherein each
virtual model embodies an athlete and incessantly
monitors their daily activities, including dietary
intake, physical exertion, and sleep habits. Upon
accumulating adequate data as time passes, the digital
twin can forecast the athlete's performance
throughout training sessions and recommend
enhancements if the outcomes are unsatisfactory. The
technique is included into a platform named
SmartFit, which assists trainers and coaches in
monitoring and managing athlete performance more
efficiently. Data is gathered using loT-enabled
wearable gadgets and manual inputs such as mood as
well as diet, and such information is seen as dynamic
data that represents the athlete's current condition. As
further data is collected, it is saved and utilized to
enhance the system's predictive accuracy. The
findings indicate that this method can produce
dependable predictions and significant
recommendations, which can aid in enhancing athlete
performance. The system, while intended for sporting
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applications, can also be used for various fitness and
activity monitoring purposes.

Bakhytzhan Omarov et al. (2023)[13] discuss the
creation and assessment of a system powered by deep
learning intended for the real-time monitoring of
students'  physical activity. The  suggested
methodology employs convolutional neural networks
(CNNs) to precisely monitor and evaluate various
exercises executed by pupils, facilitating a
comprehensive assessment of their performance. The
system utilizes powerful Al approaches to deliver
data that are both accurate as well as faster than
conventional monitoring methods. The study
emphasizes how this technology might facilitate
tailored training by providing real-time feedback,
hence enhancing physical education methods.
Experiments conducted on several student cohorts
indicate that the model effectively recognizes and
assesses actions. The authors highlight that this
methodology is not confined to educational settings
but may be used to wider health and fitness contexts.
The work demonstrates how Al-driven solutions may
revolutionize traditional fitness tracking into a
smarter, efficient, and tailored method, enhancing
health and training results.

I11. DATASET DESCRIPTION

In our proposed research, we utilized a physical
activity data comprising various photos and video
examples of human exercises. This dataset is
primarily utilized to train and evaluate the method of
deep learning for identifying diverse workout and
yoga poses. It comprises approximately 36 distinct
workout forms, including squat, lunge, push-up,
plank, frog position, and various other prevalent
physical activities. Each exercise category comprises
numerous photographs taken from various positions,
perspectives, lighting conditions, and backdrops,
facilitating enhanced model learning and accurate
performance in real-world scenarios. The dataset is
compiled from publically accessible sources and
includes custom photos, guaranteeing differences in
body alignment, orientation, along with environment.
Moreover, several video clips are incorporated in the
dataset to evaluate real-time activity recognition. All
photos are categorized according to their
corresponding exercise classes to facilitate the
model's learning through supervised learning
methodologies.

After dataset collection, it undergoes a preprocessing
phase essential for preparing the collected
information for model training. During this phase, all
photos are shrunk to a uniform dimension, and values
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for pixels are standardized to enhance model
efficacy. The dataset is structured into folders
categorized by class, facilitating training and
classification. Data augmentation methods, including
rotation, flipping, and scaling, are employed to
expand the dataset and mitigate overfitting. These
measures enhance the model's ability to generalize
and accommodate variances in input data. The
dataset is subsequently partitioned into sets for
training and validation to accurately assess model
performance. Utilizing this curated dataset, the model
acquires knowledge of various posture patterns & can
precisely categorize activities. During evaluation, the
system analyzes user-uploaded photos or videos to
predict activities based on the model that has been
trained, facilitating current time fitness suggestions
and feedback.

IV. PROPOSED WORK

Execution of the proposed approach adheres to a
sequential process, commencing with the initiation of
the application and culminating in the generation of
fitness suggestions. The system is constructed
utilizing a Python-based web structure, wherein the
server is initially initiated that the application is
connected via a web browser through a local host
URL. The primary interface features a user login
page in which individuals input their credentials to
gain access to the system. Upon successful login, the
user is led to the primary dashboard, which features
various modules like model training, training graph
visualization, image-based activity recognition, and
video-based activity recognition. This configuration
renders the system intuitive and accessible for users.

The system's fundamental component is the deep
learning model utilizing the YOLOv1l based
Convolutional Neural Networks (CNN) method.
During the training stage, the model is developed
utilizing the curated fitness dataset comprising
various exercise categories. Throughout this method,
the system acquires the ability to identify and
categorize  various workout  postures.  Upon
completion of the training, the system presents
classification accuracy for every workout category.
This aids in comprehending the model's performance
across various tasks. The training outcomes
demonstrate that the model can proficiently acquire
posture patterns and differentiate among several
exercises.

The framework offers a training graph module for a
comprehensive analysis of model performance,
visualizing several metrics like loss, precision, and
recall. The graphs depict numbers of epochs at the x-
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axis as well as performance values on y axis. The
graphs illustrate that, as training advances, loss
values diminish while accuracy as well as precision
enhance, signifying that the model learns efficiently
and improving with time. This visualization assists in
assessing if the model is adequately trained or
requires additional refinement.

The activity detection module allows the user to
upload an activity-related image, which the system
processes utilizing the trained model. The YOLO-
based approach identifies the body position in the
photograph and categorizes the exercise, such as
squat, frog pose and many more. Upon recognizing
the activity, this system formulates a tailored training
regimen that incorporates suggestions based on the
recognized activity and user-specific factors such as
age. The output additionally furnishes pertinent
information, like strength levels, repetitions, as well
as safety guidelines, which assist users in executing
workouts accurately and properly.

The system enables facilitates activity identification
from videos, allowing users upload the video file
for examination. The model analyses the video
sequentially and identifies activities in real time. The
identified activity is presented on the screen
displaying visual bounding boxes encircling the
observed posture. Users can view the outcomes and
pause the movie as necessary. The system integrates
deep learning with a user interactive online interface
to deliver an entire solution for exercise detection,
real-time feedback, and tailored fitness suggestions,
thereby enhancing practical fitness applications.
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Figure 1: System Architecture for Deep Learning-
Based Fitness Activity Recognition System

V. RESULT AND DISCUSSION

The initial phase of proposed system is the user login
screen, where users must input their credentials to
gain access to the program. This interface offers a
straightforward and secure method for authentication
by requesting a password and a username. Upon the
user inputting the accurate credentials and selecting
the login option, the platform authenticates the
information and permits entry to the primary
dashboard.

After successful authentication, the user is able to
train a deep learning algorithm utilizing the dataset.
Throughout training, the model acquires the ability to
recognize various workout positions. The system then
presents the classification accuracy for all actions.
Figure [2] illustrates that the model attains high
accuracy across many exercise categories, signifying
its effective pattern recognition. This outcome
validates the efficacy of the training process and
establishes the model's reliability for activity
recognition.
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Figure 2: Activity Recognition Accuracy of the
Model

The framework provides graphical representations of
training measures, including loss and precision, to
assess model performance. The graph displays
epochs for the x-axis as well as metric values for the
y-axis. Figure [3] illustrates a progressive decline in
loss concomitant with an increase in precision
throughout each period. This indicates that the model
gets knowledge effectively and enhancing its
performance over time. The graph further clarifies
that, this model is effectively optimized and not
experiencing significant training complications.

Figure 3: Training Graph Showing Loss and
Precision

The user inputs an exercise image, which the system
processes utilizing the trained model. The model
identifies the posture and categorizes the activity.
Figure [4] illustrates the system's capability to
accurately identify activities (e.g., squat) and design a
customized workout regimen. The output comprises
advice for repetitions, strength levels, and safety
protocols. The identified activity is also shown on the
image, facilitating the verification of prediction
accuracy.
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Figure 4: Activity Recognition and Exercise Plan
Recommendation

The device additionally accommodates video input
for instantaneous activity recognition. The uploaded
video undergoes frame-by-frame processing, with
ongoing action detection. Figure [5] illustrates that
the system recognizes exercises such as squats and
lunges, displaying them while video playback. This
illustrates the system's ability to manage dynamic
inputs and offer continuous monitoring, rendering it
appropriate for current time fitness applications.

Figure 5: Activity Recognition from Video Input

DISCUSSION

The outcomes of the proposed method indicate that
deep learning may significantly enhance fitness
activity identification and tailored workout
recommendations. Conventional fitness applications
primarily offer static guidance and lack feedback in
real time, hindering users' ability to rectify their
posture and precisely monitor their performance. The
primary aim of this project was to create intelligent
fitness coaching platform capable of autonomously
identifying workout activities and providing
appropriate recommendations. This study involved
training a deep learning model with a dataset of
various exercise postures, allowing the system to
identify activities from both photos and videos. The
training outcomes demonstrate that the model attains
commendable accuracy across several workout
categories, & the performance graphs illustrate
consistent enhancement with diminished loss and
heightened precision over epochs. The technology
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accurately recognizes exercises including squat, frog
posture, and lunge, and offers tailored plans
comprising repetitions, difficulty levels, and safety
guidelines. This method diminishes the necessity for
manual oversight and enhances the accessibility of
fitness assistance for users. The technology provides
a more dynamic and practical solution by integrating
activity recognition and recommendation generating,
surpassing conventional methods. The incorporation
of deep learning enhances system reliability,
adaptability, & usability, rendering it appropriate for
practical fitness applications.

VI. CONCLUSION

This project intends to enhance fitness monitoring
guidance and instruction through the application of
deep learning as well as artificial intelligence
methodologies. The suggested method illustrates how
intelligent models can precisely identify various
exercise activities and offer tailored workout
suggestions based on input from users. Via training
the algorithm on various workout postures, the
system can provide consistent performance for both
video and image inputs, accompanied by real-time
feedback. This method diminishes reliance on manual
oversight and offers a more engaging and user-centric
experience compared to conventional fitness
applications. The amalgamation of activity
identification with plan recommendation facilitates
users in executing exercises accurately and securely.
The suggested approach underscores the promise of
deep learning in developing adaptable and effective
fitness coaching systems, which can augment user
engagement, elevate workout quality, and facilitate
improved health and physical fitness outcomes in
practical applications.
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