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Abstract: As the number of digital fitness platforms is growing exponentially, the need to develop smart 

and personalized health solutions increases. Most available systems are however isolated where diet 

planning, workout tracking, and user interaction are done independently, resulting in disjointed user 

experiences. 

This paper presents a review of AI-based fitness systems, focusing on machine learning for 

recommendation, computer vision for posture analysis, and natural language processing for user 

interaction. The paper examines the available methods and establishes the major shortcomings of these 

methods as the unavailability of real-time feedback, limited personalization, and ineffective system 

integration. 

Based on the above observations, the paper identifies the necessity of integrated and flexible fitness 

solutions and elaborates on the possible future directions of creating more effective and user-friendly 

digital health platforms. 
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I. INTRODUCTION 

With the increasing prevalence of lifestyle diseases, people are turning to digital fitness apps to keep themselves active 

and prevent these diseases. These platforms provide tools to monitor their activities, diet plans, track workouts and 

other fitness related tips. 

The majority of applications tend to work single-handedly and are related to a single aspect of fitness. Most of them 

have separate apps to manage their diet, another to workouts, and another to track their progress. This fragmented 

approach reduces long-term usability and create challenges for users to maintain consistency and overall fitness goal. 

One other major limitation is the lack of real-time feedback. The applications available are numerous and demonstrate 

videos of the exercises or just static instructions but do not provide feedback to determine whether exercises are being 

performed correctly or not. More specifically, complicated movements will be dangerous, as they will involve improper 

exercise. 

There are certain technological progresses in computer vision, machine learning and artificial intelligence which are 

making them accessible to the researchers. An example of this is that real-time analysis of posture using a conventional 

camera device can offer high accuracy, availability and user experience to a digital fitness system. 

These observations highlight the need for a comprehensive analysis of existing approaches, which motivates this survey 

of AI-based fitness systems. 
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II. BACKGROUND AND MOTIVATION 

Evolution of Personalized Health Recommendations 

Personal health management is gradually moving from static, rule-based systems to more dynamic and personalized 

approaches. Most traditional fitness applications use simple methods like calorie estimation based on BMI, but these 

methods do not consider individual metabolic differences or specific health needs. 

To overcome this, machine learning techniques such as Random Forest are being used to improve recommendation 

accuracy. These models take into account various user factors like age, gender, activity level, and personal preferences 

[1]. At the same time, modern approaches are also focusing on sustainability, where diet plans are designed not only to 

meet nutritional needs but also to suit user preferences and the availability of ingredients. 

Overall, these developments show that personalized data plays an important role in improving the effectiveness of 

digital health systems. 

 

Exercise Recommendation Systems 

Exercise recommendation systems are still relatively basic when compared to the progress made in nutrition planning. 

Many fitness applications provide “open-loop” instructions, where users follow pre-recorded videos without receiving 

any real-time feedback. 

This can lead to incorrect exercise performance, especially in the case of complex movements, which may increase the 

risk of injury. Although recent studies explore the use of computer vision techniques for posture analysis using standard 

webcams, most existing systems still do not provide proper real-time corrective feedback. 

These limitations clearly show the need for more advanced and interactive systems that can guide users accurately 

during exercise. 

 

The Role of Conversational AI in User Engagement 

The digital health sector is facing several challenges in retaining users. Many users stop using fitness apps due to the 

lack of proper interactive support. In most cases, users are unable to find clear and helpful answers in the FAQ section. 

Natural Language Processing (NLP) plays an important role in improving user interaction. AI-powered chatbots can 

respond to user queries in real time and in a relevant manner, making the system feel more supportive and interactive. 

This helps users get quick guidance and reduces confusion while using the application. 

In addition, moving away from static screens to interactive conversations makes the overall experience more engaging. 

Such interaction can improve long-term user retention, as the system begins to feel more like a personal trainer. 

 

Motivation for a Unified Approach 

Current fitness systems are largely fragmented, with different applications focusing on separate aspects such as diet 

planning, workout tracking, or user interaction [1][3][4]. This forces users to switch between multiple platforms, 

reducing convenience and overall usability. 

This fragmentation leads to several issues. First, there is a lack of data integration, where diet plans are not adjusted 

based on workout intensity. Second, using multiple applications increases user effort and may reduce long-term usage. 

Third, safety concerns arise, as diet-based systems may not include mechanisms to monitor exercise form. 

These limitations highlight the need for more integrated and intelligent fitness solutions that can combine multiple 

features into a single system. 

 

III. LITERATURE REVIEW 

Diet and Workout Recommendation Systems. 

Sadhasivam S. et al. [1] created a diet and workout planning recommender system based on the Random Forest 

algorithm. The system estimates the calorie needs depending on the characteristics of the user e.g., age, sex, and 

weight. Their experiment revealed that simple decision tree models tend to make errors whereas the random forest is 
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more accurate since they combine several decision trees. The system is however not dynamic and is not responsive to 

the day-to-day changes in the conditions of the users. 

The analysis conducted by K. SreeKumar et al. [5]covered various recommendation methods such as collaborative 

filtering and content-based filtering. They suggest that content-based filtering is more effective when used to make 

recommendations related to health, since it takes into account certain properties of food products. Nonetheless, highly 

user rated systems could result in biased or unreliable recommendations. 

 

Medical Nutrition Individualized. 

Conventional fitness applications may not be appropriate with certain health conditions. To overcome this, Samy K. et 

al. [3] suggested a system that was based on K-Nearest Neighbours (KNN) algorithm where users are clustered 

according to comprehensive health description and not just physical specifications. Exclusion filtering is also included 

in the system and it eliminates foodstuffs that could be harmful to the user. This will enhance personalization, 

particularly to users who have medical limitations. 

 

Computer Vision of Workout Analysis. 

Prateek et al. [4] have introduced a system where users can do and monitor workouts at home without having to 

purchase costly wearable devices. The system compares the user movements with an AI-based reference model and 

uses video-based analysis to make the comparison. 

With the help of MediaPipe, which is a lightweight computer vision framework, the system is able to work with a 

standard webcam. This ensures that it is an affordable and easily available solution to real-time posture tracking and 

exercise tracking. 

 

AI Chatbots for User Engagement 

Patidar M. et al. [2] developed an AI-based conversational agent named FitMate to overcome the drop-off of users in 

fitness apps. Their research revealed that systems based on NLP will greatly enhance user retention over those based on 

pure FAQ systems since the system allows real-time responses to user queries. 

Nevertheless, the chatbot is autonomous and is not connected to the personal data of the user (workout history or diet 

plan). Consequently, the given recommendations are generic and less individual. 

 

Gaps Identified in Existing Literature. 

Even though various technologies have been created to be applied in the field of fitness, they are not properly 

integrated and they frequently exist on their own. Others only plan their diet, whereas others are specialized in 

analyzing the workout or correcting postures. 

The key weakness is the absence of coordination among various parts. As an illustration, exercise form monitoring 

systems do not vary dietary advice in accordance with the intensity of the workout. Equally, diet systems lack 

mechanisms that safeguard exercise. 

Another important issue is accessibility. More sophisticated posture correction solutions frequently depend on 

professional trainers or costly devices, which are not very accessible to regular users. 

These constraints underscore the necessity of more integrated, dynamic, and accessible fitness systems with the 

capacity to integrate various functionalities into a single solution. 

 

IV. COMPARATIVE ANALYSIS 

Feature Diet Apps Workout Apps Chatbot Apps 

Personalized Diet Plan ✔ (ML-Based) ✖ ✖ 

Real-Time Form Correction ✖ ✔ (MediaPipe) ✖ 
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Integrated Chat Assistant ✖ ✖ ✔ (NLP) 

Workout-Meal Linkage ✖ ✖ ✖ 

Platform Type Disconnected Disconnected Disconnected 

Table 1: Comparative Analysis of Existing Systems 

 

V. GAPS IN EXISTING SYSTEMS 

Although the field of AI-based fitness applications is developing rapidly, several limitations still exist in current 

systems. There is a need for an application that not only designs healthy meal plans but also tracks workouts and allows 

users to share their experiences. A key challenge is the lack of integration between various applications, which tend to 

isolate data according to one single aspect - diet, sleep etc. 

Another important gap is the lack of real-time feedback. Most fitness applications rely on pre-recorded videos or fixed 

instructions, which do not allow users to verify whether exercises are performed correctly. Incorrect execution may 

lead to improper techniques and increase the risk of injury, especially during complex exercises. 

In some systems, machine learning models are used for personalization. However, these models often rely on fixed 

inputs and do not adapt effectively to changes in user progress or daily performance. 

Moreover, real-time computer vision analysis presents practical challenges. Systems must be reliable in both controlled 

and uncontrolled environments, while also maintaining accuracy and speed for real-time applications. 

User engagement is another concern. Many applications do not provide interactive and intelligent communication, 

which may reduce user motivation and long-term usage. 

These limitations highlight the need for more integrated, adaptive, and user-friendly fitness solutions that can better fit 

into users’ daily lives and provide a more effective overall experience. 

 

VI. FUTURE DIRECTIONS / DISCUSSION 

Based on the analysis of existing systems, several useful directions for future research can be identified. One important 

area is the development of integrated fitness platforms that combine diet planning, exercise tracking, and user 

interaction. Such integration can improve consistency and provide a smoother overall user experience. 

Another direction is the use of real-time feedback through computer vision techniques. For example, posture analysis 

using simple camera devices can make fitness guidance more practical and reduce the need for expensive equipment. 

It is also important to improve personalization. Machine learning models can be designed to adapt based on user 

behavior, progress, and daily performance, leading to more flexible and accurate recommendations. 

In addition, user engagement can be enhanced through conversational AI chatbots that provide real-time and relevant 

responses can make the system more interactive and helpful. 

Future systems should also focus on accessibility, scalability, and ease of use to ensure that these technologies are 

available to a wider audience. Overall, there is a growing need for integrated and user-friendly fitness solutions that can 

support long-term health goals. 

 

VII. CONCLUSION 

According to this survey, the major challenge in digital health systems is not the lack of technology, but the 

fragmentation of existing solutions. While machine learning is effective for diet recommendations and computer vision 

is useful for workout analysis, these technologies are often developed separately and lack proper integration. 

This separation can lead to limitations such as reduced user experience and potential safety risks during exercise. The 

analysis highlights that current systems are unable to provide a complete and coordinated fitness solution. 

Overall, there is a strong need for more integrated, adaptive, and user-friendly fitness systems that can combine 

multiple technologies into a unified platform. Future research can focus on improving real-time accuracy, enhancing 

personalization, and exploring the use of wearable devices to further improve system effectiveness. 
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