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ABSTRACT 
As personalized medicine gains prominence, arti- facial intelligence (AI) is also stepping into the limelight in people 
following healthier dietary habits and lifestyles.[8] This article reports on an intelligent AI-powered system that offers 
customized diet and fitness recommendations to the user based on their medical history and individual health goals. In 
accordance with global standards such as GDPR, WHO diet guideline recommendation, ISO 21001, ISO 9241, and IEEE 
802, the system is secure, effective, and user-friendly. There are five pillars to the core of architecture. Federated learning 
anonymizes users by processing locally. Dynamic meal suggestions aligned with nutritional needs and liking are facilitated 
through reinforcement of learning algorithms. Personalized, targeted workout regimens are developed over AI and dynamic 
programming.[5] A minimal, yet elegant dashboard is given for monitoring progress real-time for motivational purposes. 
Last but not least, the system can be integrated with wearable technologies such as Apple Watch and Fitbit for end-to-end 
health monitoring. With the integration of cutting-edge AI technologies with privacy data awareness and user-centered 
design, the platform allows users to control their diet and exercise in a smart, safe, and personalized manner. 
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INTRODUCTION 
The increasing need for customized healthcare has brought a 
revolution of smart systems that personalize needs in diet 
and exercise. Conventional health advice is impersonal and 
not tailored to an individual’s specific physiological, 
behavioural, and environmental considerations.[1] To fill 
this essential chasm, Artificial Intelligence (AI) promises to 
be revolutionary with its strengths in data-driven decision-
making, adaptive learning, and immediate feedback. 
[2] This work proposes a full AI-powered system offering 
personalized nutrition and fitness recommendations. The 
system offers data privacy using federated learning by 
keeping sensitive information local yet allowing effective 
model training. Diet plans are updated using reinforcement 
learning algorithms based on user preferences and 
nutritional needs. Personalized fitness plans are designed by 
AI models, and dynamic programming is employed to 
optimize workouts and make them goal-oriented. The 
system is wearable-integrated, i.e., like Fitbit and Apple 
Watch, to provide uninterrupted health monitoring for long-
term motivation and engagement with constant feedback. 
[8] Large-scale literature review verifies the applicability 
and feasibility of such systems. Previous research has 
presented promising results in using AI for monitoring diet 
using image recognition, genetic and lifestyle-based 
personalized meal recommendations, and fitness guidance 
by chatbots through NLP and ML. Real-time analysis, 

combined with the emerging pool of intelligent wearables 
that track nutrition and metabolism through non-invasive 
biosensing, is strengthening the adoption of these 
technologies into everyday life.[10] However, there are still 
problems such as algorithmic bias, data privacy issues, 
insufficient compatibility with healthcare infrastructure, and 
a lack of sufficient user data that stop AI-based Personalized 
health systems from reaching their potential. 
[9] Inspired by these findings, this paper suggests a safe, 
adaptive, and user-centric platform according to 
international standards like GDPR, WHO diet guidelines, 
ISO 21001 (education), ISO 9241 (user-centric interfaces), 
and IEEE 802 (wireless communications). Our aim is to 
make people smarter by providing tools that can help them 
better control their diet and fitness—smart, safe, and 
personalized technology in enhancing quality of life. 
 
Literature Survey 
Azzimani et al. proposed an AI-based system for 
personalized nutrition using image analysis to estimate 
nutrient intake and machine learning for meal 
recommendations. The system automates dietary tracking 
through before-and-after food images, enhancing accuracy 
and reducing manual input. Though promising, the method 
depends on image quality and model training. The study 
supports real-time, scalable dietary planning aligned with 
AI-driven health solutions. [1]. 
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Kahalkar et al examines the impact of AI on personalized 
nutrition using big data, genetic information, microbiome 
analysis, and lifestyle data. The report points to the role of 
AI in the integration of electronic health records (EHRs) and 
wearable devices for real-time tracking and disease 
prognosis. It points out the role of AI in remote healthcare, 
precision medicine, and cost-saving personalized treatment 
planning. Among the main challenges identified are data 
privacy issues, algorithmic bias, and strong integration with 
the healthcare system [2]. 
 
 
An AI-Framework for Personal Diet Plan Generation using 
Personal User Input and Machine Learning, Computer 
Vision, and NLP-based Dietary Recommendations by Jyoti 
Kanjalkar et al. includes a virtual nutritionist feature with 
diet plans, expired food detection, and real-time suggestions 
based on ML (VGG16, ResNet), computer vision, and NLP. 
A nutrition guide chatbot and locational features are also 
available to find nearby nutritionists. The system provides 
enhanced disease surveillance decision-making and food 
choice decision-making founded on BMI-directed guidance 
that is individualized. They are web usability and accuracy 
on user data shortages. This es- say is supporting AI 
personalization in dietetics on largely the same grounds as 
the objectives of the project [3]. 
 
Optimizing Wellness: A Systematic Review of a Chat-based 
ML-Based Healthcare BOT to Provide Personalized Fitness 
Recommendations by Sujta Negi Thakur et al. envisages a 
chat-based ML- based healthcare BOT following a fitness 
chatbot designed on the platform of ML and NLP for the 
provision of personalized fitness suggestions. Real-time 
flexibility, HIPAA-compliant data privacy, and user 
interface are the system’s most critical domains. 
Conversation AI and machine learning algorithms form the 
foundation upon which continuous improvement is 
established. Algorithmic bias, scalability, and input 
dependence are the domains of weakness. This one can be 
adapted for AI-fitness platforms and can be used as a 
prototype for secure, adaptive well-being platforms [4]. 
 
trAIner – Vaibhav Singh et al. demonstrates an AI fitness 
trainer with webcam pose estimation for tracking exercises, 
assisting with counting reps, and giving real-time voice 
feedback to enhance form. It is having a personal trainer and 
is therefore more convenient and less likely to be 
detrimental. Technologies utilized are pose estimation, AI 
methods, and real-time feedback. Aspects to be avoided are 
webcam resolution, variety of exercises, and privacy. The 
study warrants the application of AI in fitness systems for 
solo, personalized training [5]. 
 
Precision Nutrition Through Smart Wearable Technology by 
Shreeraj Gaikwad et al. presents NutriWear, an ML 
algorithm-supported system facilitated by wearables using 
health data from smartwatches and personalized food 
recommendations. Sedentary behavior is avoided, and 
obesity is prevented through real-time health features, web 

applications, and ML recommendation engine. Plan 
generation was best with KNN. Privacy and credibility of 
the data are concerns. Guidance is given correctly by the 
system to individual well-being platforms [6]. 
 
A Non-Invasive Solution of Personalized Nutrition and 
Metabolism Monitoring with Wearable Sensors by Edin D 
et al. outlines a non-invasive health monitoring solution 
based on spectroscopy and EMG sensors. Health monitoring 
is based on cloud-based ML through regression 
classification algorithms for real-time prediction of nutrients 
like carbs, proteins, and fats. Feature extraction and 
preprocessing are used in the proposed method to enhance 
accuracy. Personalized metabolic monitoring is also 
supported by the proposed method. Limitations are sensor 
reliability, scalability, and privacy. [7] 
 
Smart Personalized Nutrition Counselling System based on 
Machine Learning Algorithm and IoT by P. Santhuja et al. is 
an image processing, IoT, intelligent, SVM-based smart 
personalized nutrition counselling system. It captures food 
images via smartphones or cameras, processes them via the 
cloud, and applies SVM to offer personalized nutrition 
counselling. It facilitates the achievement of health 
objectives such as obesity prevention and avoidance of 
diabetes. Limitations include image quality dependence, 
cultural variability in food intake, and data privacy [8] 
 
Digital Biomarkers for Personalized Nutrition: Prediction of 
Mealtimes and Interstitial Glucose Based on Non-Invasive 
Wear- able Sensors by Willem J. van den Brink et al. 
illustrates the possibility of predicting mealt i m e  and 
blood glucose with the assistance of CGMs, smartwatches, 
and smartphones. The study employed XGBoost models 
which had taken up SHAP interpretation. It is possible with 
few samples to provide 76.8 meal timing accuracy and 0.62 
mmol/L bias when predicting glucose using the approach. 
The approach has applicability towards personalized 
management of metabolic health with digital biomarkers 
[9]. 
 
The Development of Wearable Biosensors and its 
Ramification in Monitoring Nutrients: Towards Precision 
Nutrition by Zhenghan Shi et al. credits the development of 
wearables biosensors to monitor nutrients continuously 
without invasively utilizing sweat, tears, and saliva. It 
exhibits sensor technologies applied in glucose, lactate, 
electrolyte, and vitamin. Opportunities and hurdles in 
integrating biosensors into platforms of precision nutrition 
are offered in the work [10]. 
 
Wearable Technologies: How They Will Change and How 
They Could Potentially Be Used for Nutrient Intake 
Monitoring: Towards Precision Nutrition by Zhenghan Shi 
et al. is the narrative of how wearable biofluid sensors could 
potentially make in situ monitoring of nutrients possible. It 
is an ex- tensive review of sensor modalities, sensing 
mechanisms, and integration challenges towards precision 
nutrition. Research is towards inter-disciplinary research 
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and healthcare application based on real-time data by AI 
[11]. 
 
The wireless wearable intelligent system for glucose 
monitoring based on sweat-based salt concentration for 
diabetes mellitus management by H. Manoharan, D. 
Jeyakumar, and S. Anitha presents a wireless wearable 
system to identify the glucose level from sweat con- 
centration of salt. Designed using Proteus and validated 
against clinical standards, the study demonstrates the 
potential of non- invasive biosensing for diabetes care, 
supporting its integration into real-time AI-driven health 
monitoring systems [12]. 
 
The paper "Monitoring My Dehydration: A Non-Invasive 
Dehydration Alert System Using Electrodermal Activity" by 
Nandan Kulkarni et al. describes a wearable system for real-
time hydration tracking with Electrodermal Activity (EDA) 
sensors. The system persistently monitors physiological 
signals and utilizes machine learning algorithms to identify 
the user's hydration state with an accuracy higher than 84%. 
Combined with an Android app, it notifies users upon 
detecting dehydration, rendering it both convenient and easy 
to use. This study demonstrates the potential of non-
invasive, data-centric health monitoring devices and poses 
opportunities for personalized wellness technologies. [13] 
 
Wearable and Cell Phone Sensors for Personalized Nutrition 
by Juliane R. Sempionatto et al. is a summary of wearable 
electrochemical sensors and cell phones monitoring 
nutrition in real time without the need for invasive tests. The 
article acknowledges the need for AI and data-fusion 
algorithms to convert biochemical sensor signals into 
relevant dietary information to guide individualized dieting. 
Source: American Chemical Society, 2021 (Access through 
institutional subscription) Optional components are optional 
and are provided below [14]. 
 
Diet Glance: Multimodal AI Assistant for Knowledge-
Embedded Diet Recording and Personalized Analysis in 
View by Zhihan Jiang et al. pro- poses a smart dietary 
tracking system with smart glasses to detect food intake 
events and provide personalized feedback using Retrieval-
Augmented Generation (RAG). It provides multimodal 
sensing and meal recording privacy to provide personalized, 
real-time diet suggestions [15]. 
 
DataSet Descrpition  
The datasets provided offer valuable insights into nutrition 
and fitness, providing comprehensive data for both food 
nutrition and exercise activities. The first dataset, food.csv, 
details nutritional information for a variety of foods, 
including macronutrients, micronutrients, vitamins, and 
minerals. It also provides real-life relevant portion sizes. 
The second dataset, exercise_dataset.csv, contains data 
about exercise activities, health measurements, and other 
external factors like weather conditions during exercise. 
These datasets can be used for health monitoring, fitness 
tracking, and predictive modelling for diet and exercise 
recommendations.. 

Food Dataset Overview 
The food.csv dataset contains detailed nutrition information 
for 7,413 food types. Each food entry includes the following 
key details: 
A unique food ID 
A category tag (e.g., fruits, vegetables, dairy) 
A short description of the food 
Macronutrient values such as Carbohydrates, Protein, Fat, 
and Water content 
Energy values expressed in kilocalories (kcal) 
Micronutrients such as Calcium, Iron, Potassium, 
Sodium, etc. 
Vitamins like A, C, E, K, and B-complex vitamins 
Antioxidants like Lutein, Zeaxanthin, and Beta 
Cryptoxanthin 
Trace minerals like Manganese and Selenium 
Ash content and Refuse Percentage 
Portions commonly found in home environments. 
.          
 
Sample Nutritional Table for Food Dataset: 
From Table 1. 

Nutrient Value Unit Food 
Category 

Carbohydrates 15.6 g Fruit 

Protein 1.2 g Fruit 
Total Fat 0.5 g Fruit 

Water Content 85 g Fruit 

Energy (kcal) 60 kcal Fruit 

Calcium 10 mg Fruit 
Iron 0.5 mg Fruit 
Potassium 200 mg Fruit 
Vitamin A 120 IU Fruit 
Vitamin C 30 mg Fruit 

 
 
Exercise Dataset Overview 
The exercise_dataset.csv dataset contains 3,864 entries of 
various exercise activities. Each entry includes: 
A unique exercise ID 
Type of exercise (e.g., running, cycling, weightlifting) 
Calories burned during the exercise 
Health metrics such as dream weight, actual weight, age, 
and BMI 
Heart rate during exercise 
Duration of the exercise in minutes 
Intensity of the exercise (measured numerically) 
Weather conditions during exercise (sunny, rainy, cloudy) 
Sample Exercise Table: 
From Table 2. 
 

Exercise 
Type 

Calories 
Burned 

Duration 
(min) 

Weather 
Cond 



Page: 4   

Artificial Intelligence–Enabled Adaptive System for Individualised Diet Planning and Fitness Optimization Using Real-Time Data. 

IJDDT, Volume 16 Issue 13s, 2026 
 

Running 350 30 Sunny 

Cycling 400 40 Cloudy 

Weightlifting 300 25 Rainy 

Yoga 200 45 Sunny 

Swimming 500 60 Cloudy 
 
 
Methodology 
A. Data Acquisition and Description 
[4] The project will revolutionize fitness and health by 
creating an AI system with personalized guidance in fitness 
and diet in a bid to make it possible for individuals to 
experience improved health in the form of intelligent, data-
informed counsel. The system is built on a base that creates 
two gigantic datasets.[8] The initial dataset is the food.csv, 
containing nutrition facts of 7,413 foods with 
comprehensive details in terms of macronutrients, 
micronutrients, vitamins, antioxidants, and other foods.[5] 
The second dataset file, exercise dataset.csv, captures 3,864 
samples of exercise, considering such variables of the 
exercise type, calories taken, subject variables like age, 
weight, and BMI, and environmental variables like the 
weather conditions. 
 
B. Data Preprocessing 
Preprocessing the data strictly in the end is done. Missing 
values are addressed through imputation methods, ensuring 
the datasets remain complete and precise. Attributes such as 
food types and exercises are being converted into numerical 
representations using label encoding. Feature scaling is 
subsequently done to ensure training the model is 
worthwhile and effective. Careful data exploration is also 
conducted to reveal underlying patterns, identify outliers, 
and build insight into the overall data state. 
 
C. Feature Engineering and Dimensionality Reduction 
[1] Feature engineering is subsequently needed whereby 
Random Forest and XGBoost models isolate the most 
important variables to predict calorie burn and nutritional 
value. To further improve the performance of the model, the 
dimension of the datasets is reduced by Principal 
Component Analysis (PCA) to facilitate quicker processing 
without losing needed information. 
 
D. Model Development and Training 
[2] Two deep models are subsequently built on PyTorch. The 
two models are a Nutrition Recommendations model, which 
offers advice on nutrition according to users’ health 
requirements and objectives.[6] The second is Fitness 
Planning model, which provides customized exercises based 
on one’s health history as well as environmental conditions 
such as the weather. They are hyperparameter-tuned with the 
goal of reaching the maximum possible level of accuracy 
and predictive consistency. 
 
E. Deployment and Evaluation 

[10] After being trained into models, they are exported as a 
light-web application in Flask. The user also made available 
the functionality of entering his or her goals of health via the 
interface and being guided towards personalized nutrition 
and exercise suggestions written by the model’s predictive 
output. Model accuracy is verified periodically through 
cross-validation of test values and training loss so that the 
system is highly accurate and less prone to overfitting and 
thereby provide correct suggestions. 
 
F. System Enhancement and Future Integration 
[12] There are some possible directions in which the system 
functionality can be extended available in the future. In 
future development, the solution will be integrated in mobile 
apps and wearables to allow real-time monitoring of health 
and dynamic feedback. Exercise monitors can be interfaced 
so that the system learns from real-time physical activity. 
More personalization can also be facilitated through genetic 
and microbiome data, and even more customized 
recommendations. There will be feedback loops so that the 
models can learn and adapt based on user experience. 
Additional datasets will be added to consider diversified 
diets and exercise patterns worldwide so that it can be 
utilized worldwide. To encourage user interaction, 
gamification elements of challenges, badges, and rewards 
can be incorporated so that the users are encouraged to keep 
going with their health and fitness achievements. 
 

 
Figure 1 Flow Chart 
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Alogrithm 
BEGIN 
Input: User Data (Height, Weight, Age, Gender, Medical 
Conditions) 
User Data Collection: 
Gather user information through an interactive form 
including height, weight, age, gender, health history, and 
activity goals. 
Data Preprocessing: 
Validate and standardize user inputs. Handle missing or 
inconsistent entries, normalize numerical inputs (e.g., 
weight, height). 
Health Profile Creation: 
Calculate BMI using the formula: BMI = weight (kg) / 
(height (m)) ² 
Calculate BMR using Mifflin-St Jeor Equation based 
on gender. 
Analyze user’s medical conditions to determine risk 
categories and physical restrictions. 
Nutrition Recommendation Engine: 
Estimate daily caloric needs based on BMR, BMI, activity 
level, and user goals (e.g., weight loss, maintenance, muscle 
gain). 
Apply Reinforcement Learning to recommend customized 
meal plans considering: 
– Daily calorie targets 
– Dietary preferences (e.g., vegetarian, vegan, keto) 
– Medical restrictions (e.g., diabetes-friendly, low- 
sodium) 
 
5) Fitness Plan Generation: 
• Generate adaptive fitness plans using AI models 
tailored to user goals. 
• Adjust workout types (e.g., cardio, strength, 
flexibility) and intensity based on health profile and risk 
analysis. 
• Plans adapt weekly based on user feedback or 
progress tracking. 
 
6) Recommendation Output: 
• Display personalized nutrition plans including 
meal suggestions and portion sizes. 
• Display personalized fitness schedules detailing 
exercises, repetitions, and durations. 
 
7) Progress Monitoring (Optional): 
• Collect periodic user feedback on satisfaction, 
health indicators (e.g., weight changes), and work- out 
completion. 
• Update and optimize nutrition and fitness 
recommendations dynamically through Reinforcement 
Learning. 
 
8) Data Privacy and Compliance: 
• Ensure all user data handling complies with GDPR 
standards: 
– Explicit user consent 
– Data encryption 
– Option for data deletion or modification 
9) User Dashboard: 

• Implement an interactive platform where users can 
view health profiles, nutrition and fitness plans, progress 
graphs, and receive updated recommendations 
 
Result and Discussion  
Nutrition Recommendation System Figure 2 shows the 
training and testing loss curves of the nutrition 
recommendation system for 100 epochs. Both the training 
and testing loss are trending downwards, indicating good 
learning and avoiding overfitting. At first, there is a small 
variation between the training and testing losses, and it 
seems to decrease with more epochs, where at the end of 100 
epochs both curves intersect at a low point. This 
demonstrates that the nutrition recommendation model is 
properly regularized to create personalized meal plans from 
the health profiles and dietary requirements of users. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure.2 Training and Testing Loss Curves of Nutrition 

Recommendation System 
 
In Figure 3, loss curves of the model utilized during fitness 
plan generation are shown during 100 epochs for training 
loss and testing loss. Steadily decreasing loss for both test 
and training data proves the increased predictive power of 
the model. Since the two curves lie closely together, it 
suggests 
little overfitting and very good generalization towards new 
data. The low final loss values show the robustness of the 
model in generating dynamic fitness plans that are adapted 
to every user’s physical health status and fitness target. 
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Figure 3. Training and Testing Loss Curves of Fitness 
Plan generation 

 
 
The AI-enabled nutrition and fitness recommendation 
system is represented in Figure 4, the final output screen. 
Users will input their height, weight, age, gender, and 
medical conditions. The system calculates the BMI and 
classifies it. After submitting a health profile, the system 
suggests a personalized nutrition recommendation as well as 
an adaptive fitness plan. The platform design is intuitive and 
user-friendly, providing real-time, individualized health 
guidance, modified to meet health goals while adhering to 
WHO recommended dietary intake, as well as appropriate 
fitness protocols. 
 

 
 

Figure 4. AI-Enabled Nutrition and Fitness System 
Final Output 

 
FUTUER SCOPE 
[11] In the future, the system can be enhanced by overlaying 
real-time device data like sleep history, heart rate, and steps 
to enhance recommendations further. More advanced deep 
learning models like LSTM and transformers can also 
enhance long-term prediction reliability for user health 
targets.[13] The system can also be extended in the form of 
multilingual interfaces, mental health monitoring, and 
telemedicine apps for virtual visits. Ongoing development 
and model reintroduction that is in line with updated WHO 
standards will assure the guidelines are evidence-based and 
universally acceptable. 

 
CONCLUSION 
[7] The AI-Powered Personalized Fitness and Nutrition 
System clearly illustrates the ability of providing user-
specific health suggestions based on height, weight, age, 
gender, and diseases.[14] The training and test loss curves 
for the logistics regression nutrition and fitness models show 
that the models are highly trained with minimal overfitting. 
The system can deliver precise BMI categorization, 
customized meal planning, and adaptive exercise 
recommendations with ease.[15] The project achieves 
optimal health through adherence to WHO dietary 
guidelines that meet the GDPR policy safeguarding user 
data, setting a solid platform for future growth 
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