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Abstract

The Gym Management System incorporating a Recommendation
System and Image Processing is an innovative solution aimed at
transforming the management and user experience in fitness canters.
This system employs Al driven recommendation algorithms to provide
personalized workout plans, dietary suggestions, and fitness routines
tailored to individual user preferences, goals, and performance data. The
dynamic nature of the recommendation system ensures continuous
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exercise form and posture, and real-time feedback to improve
workout accuracy and reduce injury risks. The platform automates
essential administrative tasks such as membership management,
attendance tracking, and billing, while offering trainers a centralized
dashboard to monitor member progress and optimize resource
allocation

Introduction performance. This comprehensive system
A Gym ManagementSystem  enhanced  with automates administrative tasks like

Recommendation Systems and Image Processing
integrates modern technology to provide
personalized services, operational efficiency,
and an enhanced fitness experience.

The system leverages Al-powered
recommendation algorithms to deliver tailored
workout plans, dietary suggestions, and fitness
activities based on user preferences, fitness
levels, and goals, dynamically refining these
recommendations as users progress. Image
processing enables facial recognition for secure
access, real-time posture analysis to ensure
proper exercise form, and motion tracking for
feedback, reducing injury risks and enhancing

© 2025 The Authors. Published by MRI INDIA.

membership management, attendance tracking,
and billing while offering a centralized
dashboard for trainers to monitor member
progress and gym activities. By combining
personalization, efficiency, safety, and data-
driven insights, the system caters to the evolving
needs of fitness centres, wellness clubs, and
rehabilitation centres, creating a seamless blend
of technology and fitness to deliver exceptional
user engagement and operational excellence.

Image processing adds a layer of innovation by
enabling facial recognition for secure access,
pose estimation for monitoring workout
posture, and body composition analysis for non-

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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invasive assessments. The system automates
tasks such as membership management,
payments, and attendance tracking while
providing a centralized dashboard for trainers
to monitor member progress and adjust
routines. Members benefit from Gym owners
gain operational efficiency, cost savings, and
data driven insights to improve services and
make informed decisions. This scalable system
can support large gym chains, rehabilitation
centres, and hybrid training models while
integrating seamlessly into corporate wellness
programs.

Although challenges like data privacy, system
complexity, and initial costs exist, the long-term

benefits in terms of user engagement,
operational excellence, and
fitness

A gym management system that incorporates a
recommendation system, image processing, and
an intuitive user interface enhances the overall
fitness experience for users while streamlining
operations for gym administrators. The
recommendation system uses machine learning
algorithms to analyse user preferences, workout
history, and fitness goals to suggest
personalized workout plans, nutrition tips, or
fitness classes.

Literature Survey

A. Al Based Gym Management System with
Body Performance Index measurement and
Tips.

The GMS-BPI Gym System is like a super
cool computer program for gyms! It helps gym
owners and people who go to the gym. For the
owners, it makes things easier like signing up
new members, planning classes, fixing gym stuff,
and keeping track of money. There's even a
fancy screen that shows how the gym is doing.
But the awesome part is how it helps people
who work out. GMSBPI uses special gadgets to
collect info about how fit they are. So, people can
see how healthy they're getting, make goals, and
get workout plans just for them. And it figures
out a special number called the Body
Performance Index to show how fit someone is
overall. Recent

Techniques - Wearable Fitness Trackers
Integration, Al-Powered Personalized workout
Plans, VR, AR Techniques for Workout
Enhancements. Challenges Faced by the GMS-BPI
System - Data Privacy and Security Concerns,
Integration Complexity with diverse devices,
User Engagement & Retention, Accuracy and
Reliability of BPL. Outcomes make this
technology an invaluable tool for modern gyms.
Image processing capabilities can be leveraged
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to improve security, such as facial recognition
for seamless chickens, or to monitor and analyse
user posture and movement during workouts,
ensuring proper form and reducing injury risks.
A user-friendly interface ties these features
together, offering a visually appealing and
interactive platform for users to schedule
sessions, track  progress, and  access
recommendations.

B. Smart Gym Management System.

The system about the use of the technology in
order to reach a better lorem is to become part
of human life, and throughout the year, the
technology is available and developed to meet
the needs of members of all mankind; this did
not stop them. Looking humans always have to
wake up and be healthy fitness them. We,
therefore, we believe, to resolve on the

C. Gym ERP Management System using
Machine Learning To address this concern, a
proposed solution involves implementing a
contactless attendance monitoring system
integrated with an Enterprise Resource
Planning (ERP) platform. This system utilizes
facial recognition technology to identify gym
members upon entry without the need for
physical contact. This innovative system
incorporates facial recognition techniques
utilizing Elman neural network algorithms.
Image fragmentation using Curvelet transform
methods and subsequent feature extraction via
Principal Component Analysis (PCA) are integral
parts of this technology. Moreover, the system is
equipped with a specialized camera system

designed specifically for accurate facial
recognition  purposes. Impressively, the
proposed algorithm demonstrates a high
accuracy rate of 94%, ensuring reliable

identification of gym members without direct
physical interaction. By leveraging these
advanced technologies, gyms strive to not only
enhance safety measures amid the pandemic but
also  optimize their = operations. The
implementation of a contactless attendance
monitoring system, combined with facial
recognition capabilities, not only reduces
physical touchpoints but also streamlines gym
procedures, ensuring a secure and efficient
experience for members entering the facility.

D. Gym Management System Using
Augmented Reality Gyms have become a part of
daily routines of many individuals. An app to
take care of all the gym related activities would
be a useful aid for these individuals. All of the
gym related information in one spot. This app
will show the gyms nearby to the user along with
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the joining fees. This will help the user to
compare and decide which gym they want to
register at. It will keep a record of the
attendance of the user. The user can scan a
machine in the gym using this app and it will
show them the right way to use the machine.
This will be of great aid to the user if they don’t
know the use of a particular machine. Workout
and diet plans will be listed for the users to
follow.

E. Fitness Centre: An Automated System for
Gym Notification with Client Attendance
and Guidance System Many gym owners have
paper receipts for the fees. It is very difficult for
both the members and the trainer to keep all the
paper receipts safe. Also, it is difficult to manage
all the client at a time and mark their attendance
and provide exercises and diet plans. Some of
the issues that arise when using an online
application are: There are many people who are
not able to use it due to various reasons. So,
we are making an Android app which will help
them. This project will allow the gym owner to
manage all the receipts and also notify the users
about their fees, mark their attendance by own,
provide them proper diet plans as per the BMI
and body type. Also, this application will help
them by providing exercise guidance clips.
Gyms and workout studios often only focus
on getting people to purchase year-long
memberships. The holistic approach to the
customer’s wellbeing, be it physical exercise
or mental state and motivation

- is missing from most of the gyms.

Case Study

A case study of implementing a gym
management system with a recommendation
system, image processing, and a user-friendly
interface highlights its transformative impact on
a mid-sized urban fitness centre. The gym faced
challenges in personalizing fitness plans,
managing member attendance efficiently, and
ensuring workout safety. After deploying the
system, members began receiving tailored
workout and nutrition plans through the
recommendation system, which analysed their
fitness goals, preferences, and performance
data. Facial recognition technology streamlined
the check-in process, reducing manual errors
and improving security. Image processing for
posture detection provided real-time feedback
during exercises, helping users correct their
form and preventing injuries. The intuitive user
interface allowed members to book sessions,
track progress, and interact with trainers easily,
while administrators used it to manage
memberships, analyse attendance trends, and
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optimize class schedules. Over six months, the
gym reported a 30% increase in member
retention and a significant improvement in user
satisfaction.

A detailed case study of a gym management
system with a recommendation system, image
processing, and a user- friendly interface reveals
how these technologies can address common
challenges and improve outcomes. Fit Flex Gym,
a mid-sized fitness centre with 500 active
members, struggled with member retention,
inefficient manual processes, and difficulty in
tailoring fitness plans to diverse user needs. To
address these issues, the gym adopted a
technology-driven system. The recommendation
system was designed to analyse user fitness data
such as workout history, goals, and preferences.
Using machine learning algorithms, it provided
personalized workout routines, suggesting
specific exercises, classes, or nutrition plans. For
example, a user aiming for weight loss was
recommended high-intensity interval training
(HIIT) classes, while those seeking muscle gain
received strength- training plans. The image
processing module included facial recognition
for seamless check-ins, which reduced
administrative = overhead and eliminated
unauthorized access. Additionally, the system
used posture detection to analyze members’
movements during exercises, providing real-
time feedback on form and reducing injuries.
Members reported significant improvements in
exercise techniques due to these features ever.
Activists say the rising graph is a matter of
serious concern, but authorities say it's because
there's better reporting now, and more people
are going to the police to register cases. We
mined the National Crime Records Bureau
(NCRB) reports for the past six years to distil the
data about crimes against women and here's
what we found, in five charts.

Methodology

The methodology for developing a gym
management system with a recommendation
system, image processing, and a user- friendly
interface involves several key phases. First, a
thorough requirement analysis is conducted to
identify user needs, functional specifications,
and system constraints. The design phase
focuses on creating the system architecture,
database schema, and intuitive interface
prototypes. During development, the
recommendation system is implemented using
machine learning techniques, while image
processing capabilities such as facial recognition
and posture analysis are built using tools like
OpenCV or TensorFlow.

The wuser interface is developed with
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frameworks like React or Flutter for seamless
integration with backend services.
Comprehensive testing is then performed,
including unit, integration, and user acceptance
testing, to ensure all components function
cohesively. Finally, the system is deployed on a
secure platform and monitored regularly, with
ongoing updates to improve features, refine
machine learning models, and enhance user
experience. This structured approach ensures a
robust and efficient solution tailored to user and
operational needs.

A gym management system with a
recommendation system, image processing, and
a user-friendly interface integrates cutting- edge
technologies to enhance user experience and
optimize gym operations. The recommendation
system leverages machine learning algorithms
to analyse user data, such as fitness goals,
workout history, and preferences, to deliver
personalised workout plans, nutrition tips, and
class suggestions. Image processing technology
adds value by enabling facial recognition for
seamless check-ins and security, as well as
posture detection to provide real-time feedback
during exercises, improving safety and form.

Login Page

User Dashboard

Diet Plans

Workouts Plan

BMI Calculator

Pose Detection

Fig 3: User Flow Diagram

User Interface
Python Tkinter

Backend Logic
Python

Personal Pulse Fitness

!

Database
SQLite, MySQL

MysaL

Workout Diet
Reccomendation Reccomendation
Engine Engine
User Goals User Goals

Fig. 4 System Architecture
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Technical Modules

1. Pose Detection Module :

The Pose Detection Module in Personal Pulse
Fitness is used to check the correctness of
workout postures, such as during arm curls,
using the MediaPipe Pose model by Google. This
Model provides 33 body landmarks and is
lightweight, making it suitable for real-time
tracking.

2. Al/ML Recommendation System :

The Al/ML Recommendation System in Personal
Pulse Fitness is designed to suggest a
personalised diet and workout plans based on
the user’s fitness goals, such as weight loss, and
medical conditions like diabetes. It utilizes
frameworks like TensorFlow/ Keras for traning
classification models when needed, and Scikit-
learn for implementing basic rule- based logic or
machine learning algorithms, ensuring tailored
and adaptive fitness recommendations.

3. GUI Module :

The GUI Module in Personal Pulse Fitness is
developed using Tkinter and provides
interactive forms for various functions such as
member management, diet plan selection,
workout plan viewing, enquiry submission, and
BMI Calculation. Images within the interface
are displayed using either Photolmage or
PIL.ImageTk, ensuring a user-friendly and
visually engaging experience.

4. Database Module:

The Database Module in Personal Pulse Fitness
uses SQLite or MySQL to store user details,
enquiries, and diet/workout plan mappings.
Data entered through forms is validated before
being inserted into the database, ensuring
structured and reliable data Management.

Traditional vs. Al-Based Gym Systems
Traditional gym systems heavily rely on human
trainers for almost every aspect of workout and
diet planning. Users depend on the trainer’s
availability for guidance, workout correction,
and motivation. Monitoring of exercise form is
done manually, and any correction in posture is
based on the trainer's observation and
experience. Plans for workouts and diets are
usually generic, and personalization is limited. If
a user has a specific health condition (like
diabetes or blood pressure issues), any special
recommendation is manually handled, often
requiring external consultation. Progress
tracking is mostly done using notebooks,
spreadsheets, or verbal updates, which are
prone to errors and loss.

In contrast, the Al-Based Gym System like
Personal Pulse Fitness leverages technologies
such as Python, MediaPipe, OpenCV, and
databases to automate and personalize the gym
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experience. The system uses pose detection to
monitor the user’s movements in real time and
provides instant feedback like “Correct” or
“Incorrect” form, which reduces the dependency
on trainers. It generates customized workout
and diet plans based on user input such as body
goals and existing medical conditions. Progress
is tracked automatically using stored data, and
feedback is visual and interactive, making the
user more engaged. The system is accessible
24x7 and can serve multiple users at once
without additional human effort. Errors in form
correction and record maintenance are
minimized due to digital automation, and the
system is easily scalable. Overall, it offers a more
innovative, cost-effective, and personalized
fitness experience compared to traditional

gyms.

# G Macagement system _ B
2 Manage Members @ x | wBMm |
Member Management
Add New Member-
Name:
Age
Weight (k:
Haight (cm)
Goal ]
Diet Type 1]
Add Member | View Members |
¥ on x
2l ge e %  Workout | mBM
Diet Recommendation
Enter Member's Name:

[ 1 Breaklast Scrambled eggs with whole grain toast |

[ 7 Snack Peand buter and banana smoote ]

[ 3 Lunch Chicken breast with brown rice and spinach ]

[ 4 Snack Greek yogurt with aimonds. |

[ 5 Dimer Stk sweet ptatoes and reen bears |

¥ msmcement sitem S
2 Manage L) ® L

BMI Calculator

Weight (kg): 76
Height (cm): 165
| Calculate M1
Your BMI is: 27.92

Category: Overweight
You should lose about 8.2 kg to reach a healthy weight.
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2 Manage Members @ x W BMI
Workout Recommendation

Enter Member's Name:

Smita

Get Workout Plan

1. Heavy Lifts: Deadifts, bench press, squats |

2. Hypertrophy: 4 sets of 8-12 reps |

3. Rest Proper recovery with light activity |
Motivation
The motivation for developing the gym
recommendation system stems from the
growing need for a more efficient,

personalised way to find gyms that suit
individual fitness goals. Many people struggle
with selecting the right gym because of the
overwhelming number of options and lack of
clear, easily accessible information. Gym goers
often waste time searching for gyms, comparing
facilities, and deciding which gym meets their
specific needs. This system aims to simplify that
process by offering tailored recommendations
based on user preferences, saving time and
reducing frustration.

Performance Index measurement and Tips".

B]

[B]. AV. Dinesh Kumar,
Rayal,

M.Saraswathi Dept. of CSE SCSVMV University,
Enathur Kanchipuram - 631561 " Smart Gym
Management System".

C]

[C]. Shan,

Management

K Bhargav Ram

Smiksh Rakesh, " Gym ERP

Conclusion

We provide the recommendation system and
image processing into a gym management
system significantly enhances user experience
and operational efficiency. By leveraging user
data and preferences, the recommendation
system provides personalized workout plans,
exercises, and nutrition advice, keeping users
engaged and motivated to achieve their fitness
goals. Meanwhile, image processing enables
real-time analysis of exercise form and posture,
offering immediate feedback to reduce injury
risks and improve performance. It also tracks
body measurements and progress visually,
adding value to the user journey. For gym
managers, these technologies streamline
operations, automate processes like attendance
tracking and scheduling, and provide data-
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driven insights into member behaviour and
preferences. This allows for optimized class
schedules and improved service delivery.
Overall, such a system creates a personalized,
efficient, and engaging fitness experience while
empowering gym owners to manage their
facilities more effectively.

Future Scope

The scope of the gym recommendation system
project focuses on helping users find the best
gym that matches their needs and preferences.
This system will include a database of local
gyms with details like location, facilities,
membership costs, and additional services such
as personal training or group classes. It will also
allow users to filter gyms based on their fitness
goals, like weight loss, muscle gain, or general
wellness,  ensuring more  personalized
recommendations. To enhance user experience,
the system will provide user reviews and ratings
to help people make informed decisions, while
also verifying reviews to ensure authenticity.
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