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Abstract- The Smart Health Monitoring and Personalized 

Diet Guidance system is designed to enhance individual 

health management by integrating real-time physiological 

monitoring with personalized dietary recommendations. 

This system leverages advanced sensor technology to track 

key vital signs such as heart rate, body temperature, blood 

pressure, oxygen levels, and glucose levels, ensuring 

continuous health assessment. The collected data is 

processed through an embedded microcontroller, which 

analyzes variations and identifies any potential health 

risks. By integrating wireless connectivity, the system 

transmits the acquired data to a mobile application or 

cloud-based platform, allowing users and healthcare 

professionals to monitor real-time health status remotely. 

One of the most innovative aspects of this system is its 

personalized diet recommendation feature. Based on 

sensor-acquired health parameters, the system suggests 

appropriate dietary plans tailored to the individual’s 

nutritional requirements. By leveraging machine learning 

algorithms and predefined dietary databases, it can assess 

the user's health condition, detect deficiencies or 

abnormalities, and provide specific food recommendations 

to maintain optimal well-being. This system can send alerts 

and reminders for medication intake, hydration levels, and 

exercise routines, helping users maintain a balanced 

lifestyle. The integration of IoT and cloud technology 

enables seamless health monitoring while ensuring secure 

data storage and accessibility. 
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1. INTRODUCTION 

 

   In the current era of digital healthcare, there is an 

increasing demand for real-time health monitoring 

systems that are both accessible and intelligent.  

Lifestyle-related diseases such as obesity, 

cardiovascular issues, and metabolic disorders are on 

the rise, making early detection and personalized health 

management more crucial than ever. Traditional health 

monitoring methods often require frequent hospital 

visits and manual tracking, which can be time-

consuming, costly, and inaccessible to many 

individuals. Advancements in the Internet of Things 

(IoT), it is now possible to develop smart health 

solutions 

 

   This project proposes the development of a Smart 

Health Monitoring & Diet Recommendation System 

that integrates multiple biometric sensors, an ESP32 

microcontroller, and AI algorithms to measure and 

analyze key health metrics such as height, weight, 

heart rate, and blood oxygen saturation (SpO₂). The 

system calculates the Body Mass Index (BMI) and 

streams real-time health data to a user-friendly web 

interface. A unique aspect of this project is the 

incorporation of the Gemma 3 1B AI model via the 

Ollama platform, which processes the collected data 

and provides personalized dietary recommendations 

based on the user’s current health condition. 

This integrated solution not only promotes self-health 

awareness and preventive care but also serves as a 

reliable tool for maintaining a healthy lifestyle. By 

bridging the gap between health data collection and 

actionable insights, this system aims to empower users 

to take informed steps towards improving their overall 

well-being. 

2. LITERATURE SURVEY 

 

Paper [1] "IoT and Machine Learning Based Healthcare 

Monitoring System" presents a framework that utilizes 

IoT-enabled sensors—specifically heart rate and 

temperature sensors—combined with machine learning 

algorithms to monitor patient health in real-time. The 

system continuously collects physiological data and 

processes it through predictive models to detect 

abnormal health conditions early. The integration of 

real-time data acquisition and intelligent decision-
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making supports the system. 

In relation to our project, this approach validates the 

effectiveness of combining biometric sensors with AI 

for personalized healthcare applications. While the 

referenced paper focuses on anomaly detection, our 

project extends the concept by incorporating 

additional biometric inputs such as height, weight, and 

SpO₂, and utilizes AI not only for analysis but also for 

generating personalized diet recommendations. This 

alignment highlights the transformative role of AI-

driven IoT systems in delivering continuous, context-

aware health insights that promote informed lifestyle 

choices. 

Paper[2]  by Agarwal and Kumar (2022) presents a 

health monitoring system that utilizes the ESP32 

microcontroller for collecting physiological data such 

as heart rate and body temperature. The collected data 

is transmitted to the ThingSpeak IoT platform, which 

enables real-time data visualization through a web 

dashboard. The system demonstrates how ESP32, with 

its low power consumption, built-in Wi-Fi, and 

affordability, is well-suited for healthcare applications 

that require continuous monitoring and wireless data 

transmission. In our system, the ESP32 gathers data 

from multiple sensors (ultrasonic sensor, HX711 with 

load cell, and MAX30100), computes BMI, and 

streams health metrics (height, weight, heart rate, 

SpO₂) to a custom web interface instead of 

ThingSpeak. The successful implementation in their 

work reinforced the reliability and versatility of ESP32 

for real-time health monitoring in resource-

constrained environments. 

Paper[3] Artificial Intelligence in Personalized 

Nutrition- This paper explores the transformative role 

of artificial intelligence in personalized nutrition, 

emphasizing how AI models can analyze individual 

biometric and physiological data to provide tailored 

dietary recommendations. It discusses various AI 

techniques, including natural language processing and 

decision-tree logic, used to design adaptive diet plans 

based on health indicators like BMI, heart rate, and 

metabolic data. This work directly influenced our 

integration of the Gemma 3 1B AI model via Ollama. 

In our system, collected data such as BMI, heart rate, 

and SpO₂ are processed by the AI to generate dynamic, 

user-specific diet suggestions, enhancing the system’s 

personalization and practical utility for maintaining or 

improving health based on current physiological 

conditions. 

   Paper[4] Web-Based Patient Monitoring System Using 

Sensors - Jain and Verma’s paper focuses on using web 

technologies—particularly JavaScript, HTML, and 

RESTful Web APIs—for real-time visualization of 

patient health data. It demonstrates how sensor 

readings (e.g., heart rate, temperature) can be 

transmitted to a central server and displayed through 

intuitive web dashboards, allowing users and 

caregivers to monitor health remotely. This influenced 

our decision to build a JavaScript-based web interface 

in our system, where 

users can access real-time updates of height, weight, 

heart rate, SpO₂, and BMI. By employing web-based 

visualization techniques, our system offers a seamless 

and user-friendly interaction, ensuring accessibility 

across devices while maintaining real-time 

responsiveness and data clarity for health monitoring. 

Paper [5] A Review on BMI-Based Diet 

Recommendations- This review paper evaluates how 

Body Mass Index (BMI) serves as a primary indicator 

in determining dietary needs and health status. It 

classifies users into categories (underweight, normal, 

overweight, obese) and links each range to specific 

nutritional strategies. The paper emphasizes the 

importance of BMI in personalized nutrition plans and 

highlights its use in modern AI-driven health 

applications. In our project, BMI is calculated from 

ultrasonic sensor and load cell data using the ESP32 

microcontroller and is a key input to the Gemma 3 1B 

AI model, which then provides diet recommendations. 

This paper validated our system’s structure and 

supported the use of BMI as the foundation for AI-

guided dietary advice. 

 

3. METHODOLOGY 

 

The development of the Smart Health Monitoring & 

Diet Recommendation System followed a modular, 

multi-phase approach involving sensor integration, 

microcontroller-based processing, web interface 

design, and AI implementation. Initially, biometric 

data was collected using an ultrasonic sensor for 

height, an HX711 load cell for weight, and the 

MAX30100 sensor for heart rate and SpO₂ levels. 

These sensors were interfaced with the ESP32 

microcontroller, which offers built-in Wi-Fi and 

efficient processing capabilities 
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3.1 Sensor Integration  

In the initial phase of the system, biometric sensors 

are integrated with the ESP32 microcontroller to 

enable real-time acquisition of physiological data. 

The Ultrasonic Sensor (HC-SR04) is employed to 

measure the user's height by emitting ultrasonic 

waves and calculating the time delay between 

emission and reflection from the user’s head.  

 

This time delay is then used to compute the distance 

from the sensor to the user, which is subtracted from 

a reference height to determine actual height. For 

weight measurement, the HX711 load cell module 

converts applied pressure into an analog electrical 

signal, which is digitized by the HX711 ADC and sent 

to the ESP32 for accurate weight calculation. The 

MAX30100 sensor uses infrared and red light to 

monitor the user’s heart rate and SpO₂ levels through 

photoplethysmography (PPG). Each sensor is 

carefully calibrated and connected to the ESP32’s 

GPIO pins to ensure precise and continuous data 

collection for further processing. 

 

3.2 Data Processing with ESP32 

The ESP32 microcontroller, a low-power, high-

performance device with built-in Wi-Fi capabilities, 

plays a central role in processing the data collected 

from the various sensors. It first receives height, 

weight, heart rate, and SpO₂ data from the ultrasonic 

sensor, HX711 with load cell, and MAX30100 

sensor. Using this data, the ESP32 calculates the 

Body Mass Index (BMI) by applying the formula: 

BMI = Weight(kg) / Height (m)2 

Once BMI is computed, the ESP32 packages the 

collected data—height, weight, BMI, heart rate, and 

SpO₂—into a structured format for further 

transmission. It then utilizes HTTP communication 

protocols to send the processed health data to a web 

API, which facilitates the real-time display and storage 

of data on the web interface. The ESP32 ensures 

seamless and continuous monitoring by efficiently 

handling both the processing and transmission tasks, 

making it an ideal microcontroller for IoT-based health 

applications. 

 

3.3 Web Integration and Real-Time Display 

To ensure effective visualization and user interaction, 

the system incorporates a custom Web API developed 

using Node.js, which receives processed health data 

from the ESP32 microcontroller. This data is then 

transmitted to the frontend interface, built with HTML, 

CSS, and JavaScript, providing a responsive and user-

friendly environment. The interface is designed to 

display real-time health metrics such as height, weight, 

heart rate, SpO₂, and BMI through dynamic graphical 

elements like charts, meters, and live-update panels. 

This allows users to conveniently access and monitor 

their vital signs through any web browser. The 

seamless integration of backend and frontend 

components ensures continuous, real-time health 

tracking with a visually intuitive dashboard. 

 

3.4 AI-Powered Diet Recommendation System 

Following the collection and processing of biometric 

data, the system integrates artificial intelligence to 

generate personalized dietary guidance. The user’s 

health metrics—specifically BMI, heart rate, and SpO₂ 

levels—are transmitted to the Gemma 3 1B language 

model through the Ollama AI platform. Carefully 

designed prompts are used to guide the model in 

interpreting the health data and generating appropriate 

nutritional advice. Based on this analysis, the AI 

formulates customized diet recommendations that are 

both nutritious and targeted to the user’s specific health 

profile. For instance, if the BMI indicates an 

overweight condition, the model suggests a low-

calorie, high- fiber diet to promote weight loss. These 

personalized diet plans are then delivered through the 

web interface, allowing users to access actionable 

dietary suggestions alongside their real-time health 

metrics. This integration of AI enhances the system’s 

functionality, making health monitoring both 

intelligent and user-centric. 
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3.5 System Testing and Validation 

The system underwent comprehensive testing under 

diverse physiological conditions to ensure reliability 

and effectiveness. Sensor accuracy was validated by 

comparing outputs against standardized medical 

devices. Communication between the ESP32 and Web 

API was rigorously tested for consistency and low-

latency data transfer.  

 
Fig : Diagram of Data Flow 

Additionally, the AI-generated diet plans were 

reviewed and cross-verified with certified dietary 

guidelines to ensure relevance and safety. Usability 

testing was conducted through user feedback sessions, 

focusing on improving the web interface’s user 

experience (UX). These validation steps ensured that 

the system delivers accurate readings, personalized 

recommendations, and a seamless user experience.   

The implementation of automated systems in 

healthcare settings has the potential to significantly 

reduce the burden on healthcare providers while 

improving patient outcomes. By reducing the need for 

manual intervention and increasing the consistency of 

care, these systems enhance both patient comfort and 

caregiver efficiency. This section will discuss the 

benefits of automated pressure ulcer prevention 

systems in terms of healthcare worker productivity, 

patient comfort, and overall care quality.   

 

4. TECHNOLOGICAL ADVANCEMENT 

 

Modern healthcare is undergoing a transformation 

with the emergence of smart technologies that 

combine automation, intelligence, and remote 

accessibility. This project showcases a leap in that 

direction by embedding intelligent logic into routine 

health tracking processes. By enabling continuous 

health monitoring and integrating decision-making 

capabilities, the system offers users actionable insights 

tailored to their biometric status. What sets this 

approach apart is its ability to not just collect data but 

to interpret it meaningfully, bridging the gap between 

information and personalized guidance.  

The platform provides a seamless experience where 

users can view their health trends in real time and 

receive contextual dietary suggestions without medical 

intervention. This evolution from static measurement 

tools to dynamic health advisors represents a 

significant advancement in self-care, supporting a 

lifestyle where prevention and wellness are guided by 

data-driven decisions and AI-supported intelligence. 

 

Key Technological Features: 

✓ Real-time sensor data acquisition 

✓ Wireless data transmission (ESP32 Wi-Fi) 

✓ Web-based live visualization dashboard 

✓ Scalable and remote-accessible platform 

  

4.1 Importance of Monitoring Height and Weight 

Monitoring height and weight is fundamental to 

understanding an individual’s Body Mass Index (BMI), 

a key metric in evaluating general health. This system 

automatically calculates BMI using ultrasonic and load 

cell sensors, removing human error in manual inputs.  

 

Key Benefits: 

✓ Enables accurate BMI calculation 

✓ Triggers AI dietary suggestions 

✓ Detects early signs of health issues 

Regular height and weight monitoring helps detect 

abnormalities like sudden weight loss or gain, 

indicating potential health risks such as thyroid 

imbalance, malnutrition, or obesity-related issues. 

Moreover, these metrics serve as triggers for the AI 

model to generate nutrient-rich, customized diets, 

enhancing the system’s ability to offer meaningful 

advice. By embedding this monitoring in an IoT 

environment, the process becomes continuous, 
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automated, and data-driven, ensuring users are always 

aware of their body composition and can take 

preventive steps toward healthier living. 

 

5. RESULTS AND ANALYSIS 

 

The system successfully monitors real-time health 

metrics and generates AI-driven diet 

recommendations. The output below illustrates the user 

interface displaying vital signs along with personalized 

nutritional advice, demonstrating the effectiveness of 

integrating IoT-based monitoring with intelligent 

dietary planning for enhanced personal healthcare 

management. 

 

5.1 Hardware Output  

 
Fig : Result of an Health monitoring system 

The image shows the hardware setup of the health 

monitoring system. The lower section displays the 

weight measurement platform using a load cell, while 

the upper frame holds the ultrasonic sensor mounted 

on a PVC stand for accurate height detection, forming 

the foundation for BMI calculation in the system. 

 

5.2 Software Output 

Step 1: Diet Recommendation Dashboard 

The initial interface of the Smart Health system serves 

as the user’s entry point to access personalized diet 

plans based on biometric data.  

As shown in the image, the webpage presents three 

clearly defined options: 

1. Get Diet Plan by BMI – Suggests a customized 

diet based on the user's Body Mass Index. 

2. Get Diet Plan for Weight Gain – Recommends a 

nutrition plan to help individuals increase their 

weight healthily. 

3. Get Diet Plan for Weight Loss – Offers calorie-

controlled diets for effective weight reduction. 

This intuitive dashboard allows users to choose their 

health objective with ease. Built using modern web 

technologies, it ensures seamless user interaction, 

forming the foundation of the intelligent diet planning 

module powered by AI in subsequent steps. 

 
Fig : Defined Options in Webpage 

 

  Step 2: User Data Entry Interface 

In the second step of the Smart Health system, users are 

prompted to input their height (in cm) and weight (in 

kg) through a clean and user-friendly form. This 

interface appears once an option is selected from the 

dashboard, and it serves as the data collection point for 

BMI calculation. 

• Calculate the Body Mass Index (BMI). 

• Determine the user's nutritional category 

(underweight, normal, overweight, or obese). 

• Trigger the AI model to recommend appropriate 

diet plans. 

The simplicity of the form ensures that users of all ages 

can interact with it easily. Once the details are 

submitted by clicking "Submit", the backend processes 

the data and prepares to generate a personalized diet 

plan in the next phase. 

 
Fig : To enter the input 
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Step 3: Personalized Diet Plan Display 

In Step 3, the Smart Health system presents a 

customized diet plan based on the user's BMI and 

health data. After processing the height and weight 

inputs, the system calculates the BMI and analyzes 

additional vitals like heart rate.  

If the pulse is within the normal range, a positive 

health message is shown (e.g., “Your Pulse is 

Normal”), reinforcing user confidence. 

 
Fig : webpage of Diet plan Display 

Below this, the platform displays daily meal plans 

organized by day and time (e.g., Breakfast, Mid-

Morning, Lunch, Evening Sn ack, and Dinner). Each 

meal suggestion is specifically tailored—such as high-

calorie foods for weight gain—to align with the user’s 

nutritional needs and goals. 

This step ensures that users receive structured, health-

focused guidance, making healthy eating more 

accessible and personalized. The interactive and clean 

UI enhances user experience by simplifying the 

journey from health data collection to practical, AI-

powered dietary action. 

 

5.3 Diet plan Analaysis  

The graph illustrates a comparative analysis of weight 

loss percentages between individuals using 

personalized diet charts and those who do not. As 

depicted, users who followed customized diet plans 

experienced a significantly higher average weight loss 

of approximately 12%, compared to only 7% in those 

without structured dietary guidance.  

This clearly emphasizes the effectiveness of AI-

generated, health-specific diet recommendations in 

achieving better health outcomes. Personalized plans 

align closely with individual BMI, metabolism, and 

health metrics, leading to more focused and 

sustainable results. This statistical insight supports the 

importance of integrating technology into lifestyle 

management for improved efficiency and success in 

weight control. 

 
Fig : Analysis of Diet Plan 

 

The bar chart illustrates the projected future utilization 

of Smart Health Monitoring and Diet Guidance 

Systems across key technological domains. According 

to the data, Remote Patient Monitoring holds the 

highest potential at over 90%, highlighting its role in 

continuous and contactless healthcare.  

 
Fig :Future use of Guidance System 

This aligns directly with our project, which leverages 

real-time health tracking and AI-generated dietary 

recommendations, making it ideal for remote 

healthcare support. Telemedicine and Health Apps both 

show 80% adoption potential, emphasizing the 

increasing integration of digital platforms in personal 

health management. Our system, with its web-based 

interface and real-time sensor data visualization, fits 

well into this technological trend. Lastly, Fitness 

Trackers are at around 70%, indicating a promising 

scope for wearable device integration in future versions 

of our solution. This chart strongly supports the 

technological scalability and real-world applicability of 

our project in the evolving healthcare landscape, driven 

by IoT, AI, and personalized digital health ecosystems. 
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6. FUTURE SCOPE 

 

1.Expansion of Health Parameters: 

The current system monitors basic vitals such as 

height, weight, BMI, heart rate, and SpO₂. In the 

future, it can be expanded to include blood pressure, 

glucose levels, and ECG monitoring. This will offer a 

more complete picture of an individual's health and 

support early diagnosis of chronic diseases. 

 

2. Advanced AI Integration: 

The use of the Gemma 3 1B model for diet planning 

shows great potential. In future versions, the system 

can integrate Natural Language Processing (NLP) to 

enable conversational AI interactions. This would 

allow users to receive real-time guidance through 

voice or chat-based queries. 

 

3.Mobile and Cloud-Based Access: 

Incorporating cloud platforms and mobile 

applications can make health data accessible anytime, 

anywhere. Remote tracking by healthcare 

professionals and family members can be enabled 

through secure cloud storage, increasing the reach and 

usability of the system. 

 

4.Wearable Technology Integration: 

By integrating wearable devices like smartwatches or 

fitness bands, users can benefit from continuous 

monitoring. Alerts and recommendations can be 

pushed directly to the device in case of abnormal 

readings, improving response times and personalized 

care. 

7.CONCLUSION 

 

In conclusion, this project presents an innovative and 

economical approach to proactive health 

management, leveraging the power of IoT sensors and 

AI technology. The integration of real-time health 

monitoring with personalized diet recommendations 

offers a comprehensive solution to improving 

individual health outcomes. By utilizing advanced 

sensor technologies and AI-driven analytics, the 

system not only provides accurate health insights but 

also guides users towards better lifestyle choices. Its 

scalable architecture ensures that it can be easily 

adapted to cater to a larger audience, making it highly 

versatile for both personal and public healthcare 

applications. This future-ready design allows for 

continuous advancements in technology, ensuring the 

system remains relevant and effective in the face of 

evolving healthcare challenges. 

With the potential to revolutionize personal healthcare 

management and positively impact public health 

initiatives, this system demonstrates the transformative 

power of technology in fostering healthier societies. 
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