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ABSTRACT 

In response to concerns about childhood obesity, we 

implemented a project to improve the nutritional 

environment of schools and to test the adequate and 

healthy foods provided with school meals to support 

student health. The app recognizes food content, and 

its nutritional value, recognizes the student's face, and 

captures the student's weight, height, and BMI, all in 

real time. It is the preventive nutrition approach that 

leads to the prevention and control of diseases by 

providing proper nutrition to India's future pillars. A 

screen display is placed on the stand which shows the 

menu for a particular day. Food can be monitored 

through a web camera and even at the stand it takes an 

image of each student providing a reported student 

count with required students and knowing how much 

food a student needs for that day. 

Keywords: Obesity, BMI. Display, webcam. 

 

1. INTRODUCTION 

The Integrated Health Assessment System (IHAS) is a 

comprehensive solution designed to address various 

aspects of health assessment and management. With a 

focus on leveraging technology to enhance healthcare 

outcomes, IHAS incorporates features such as 

computation of Body Mass Index (BMI), biometric 

identification of individuals, and evaluation of food 

intake adequacy based on BMI. This proposal outlines 

the objectives, scope, methodology, and potential 

benefits of implementing IHAS. 

With this comes changes in human diseases and nutriti

on. There has been a change in the diet of schoolchildr

en as they are an important part of society. School lunc

h programs require lunches to meet the Healthy Diet fo

r Americans, which requires less than 30% of total calo

ries from total fat and less than 10% of total calories fr

om protein, calcium, iron, vitamin A, and vitamin C (U

SDA Ib., 1995). The main purpose of these tests is to d

etermine the type, severity, and distribution of malnutri

tion, to identify highrisk groups, and to detect related p

roblems. Integrating BMI and facial recognition into a 

health assessment system offers a holistic approach to 

evaluating an individual’s health. By combining these 

two metrics, the system can provide a more 

comprehensive understanding of an individual’s health 

status, including both physical and potentially 

emotional or psychological aspects. This integrated 

approach can lead to more personalized health 

recommendations and interventions, ultimately 

improving health outcomes. 

The primary objectives of IHAS are as follows: 

1. Create an accurate body mass index (BMI) based 

on a person's height and weight measurements 

2. Implement biometric identification capabilities to 

accurately identify individuals within the system.  

3. Analyze BMI data to determine the adequacy of 

food intake and provide personalized 

recommendations for improving dietary habits. 

4. Create a user-friendly interface for healthcare 

professionals and individuals to access and 

interpret health assessment data effectively. 

2. PROBLEM STATEMENT 

The integrated health assessment system is 

experiencing various issues that are impacting its 

functionality and usability. These issues range from 

data integration challenges to user interface problems 
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and security vulnerabilities. The cumulative effect of 

these issues is hindering the system’s ability to deliver 

optimal healthcare services and jeopardizing patient 

care and safety. 

The integrated health assessment system plays a 

crucial role in modern healthcare management by 

facilitating the collection, storage, and analysis of 

patient data. It serves as a vital tool for healthcare 

professionals and administrators to make informed 

decisions about patient care and resource allocation. 

However, despite its significance, the system is 

currently facing several challenges that hinder its 

effectiveness and efficiency. The current integrated 

health assessment system comprises several 

components, including data integration, user interface, 

functionality, and security measures. While the system 

has some strengths, such as its ability to centralize 

patient data and streamline processes it also has several 

weaknesses that need to be addressed. 

3. BLOCK DIAGRAM 

Fig 1: Block diagram 

 

4. LITERATURE REVIEW 
Body mass index (BMI) is a widely used measure of a 

person's body weight compared to their height. 

Numerous studies have focused on refining BMI 

calculation methods to improve accuracy and 

reliability. For instance, a study by Freedman et al. 

(2020) explored the use of adjusted BMI formulas to 

better predict body fat percentage, highlighting the 

importance of considering factors such as age, sex, and 

ethnicity in BMI computation. Additionally, research 

by Peterson et al. (2019) proposed novel machine 

learning algorithms to Calculate BMI Biometric Scan 

of a Person Scan Plate with food Analyze the data and 

give recommendations for Store Data Input Height and 

Weight for BMI estimation using non-invasive 

methods, such as photonic sensors, showcasing the 

potential for technological advancements in BMI 

assessment. For example, Jain et al. (2016) provided a 

comprehensive review of fingerprint recognition 

techniques, discussing advancements in feature 

extraction, matching algorithms, and sensor 

technologies. 

Moreover, Li et al. (2018) explore the potential of 

combining multiple biometric variables to increase the 

accuracy and reliability of identification processes, 

highlighting the importance of multimodal fusion 

strategies. Analyzing BMI data in conjunction with 

dietary patterns is essential for assessing nutritional 

status and formulating personalized dietary 

recommendations. Studies have demonstrated the 

significance of dietary intake assessment tools, such as 

food frequency questionnaires (FFQs) and dietary 

recalls, in evaluating food consumption habits and 

identifying nutritional deficiencies. Additionally, 

research by Gonzalez et al. (2021) utilized machine 

learning techniques to analyze BMI trends and dietary 

patterns, facilitating the identification of risk factors 

for chronic diseases and the development of targeted 

interventions to promote healthier eating behaviors  

The study by Schneiderman (2020) outlined key 

guidelines for designing effective user interfaces, 

emphasizing the importance of user feedback, task 

analysis, and iterative prototyping in interface 

development. Furthermore, research by Nielsen et al. 

(2019) highlighted the significance of usability testing 

and user-centered design approaches in optimizing 

interface usability and enhancing user satisfaction. 

Since then, the Healthy School Act was revised in 

2008 and the goal was changed to “improve nutrition 

education.” mental illness. It also helps understand 

nutrition and promote healthy eating by reviewing the 

menu for each meal. In summary, the literature review 

highlights the importance of accurate BMI 

computation, biometric identification capabilities, 

analysis of BMI data for dietary assessment, and the 

development of user-friendly interfaces for effective 

health assessment data interpretation. These 

components are essential for the successful 

implementation of an Integrated Health Assessment 

System (IHAS) aimed at improving healthcare 

outcomes and promoting overall wellness. The 

program was first launched for kindergartens by the 

Ministry of National Education in 1977 and was 

expanded to include primary schools in 1800. So far, 

this plan is available in all kindergartens and 9/10 

primary schools. Models are theories with little 

explanation; The framework does not provide 

explanations; they simply define the facts of reality by 

embedding them within a set of preconceived notions. 
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Even then, the availability of protective foods may still 

be a bottleneck. Wearable biosensors have emerged as 

critical components of IoT-based health monitoring 

systems, enabling continuous and non-invasive 

monitoring of vital signs and physiological parameters. 

These systems contribute to promoting independent 

living while ensuring the safety and well-being of 

elderly individuals. The deployment of IoT-based 

health monitoring systems in hospitals and healthcare 

facilities has led to improvements in patient monitoring 

and hospital management. Real-time tracking of 

patient vital signs, hospital assets, and equipment 

status enables efficient resource allocation, enhances 

patient safety, and optimizes workflow (Chen et al., 

2020) [27]. Furthermore, IoT-enabled remote patient 

monitoring systems allow for the timely detection of 

deteriorating conditions, reducing hospital 

readmissions and improving patient outcomes (Li et 

al., 2021) [28]. This research paper presents a 

comprehensive literature survey on the advancements 

in IoT-based health monitoring systems. 

Analyzing BMI data in conjunction with dietary 

patterns is essential for assessing nutritional status and 

formulating personalized dietary recommendations. 

Studies have demonstrated the significance of dietary 

intake assessment tools, such as food frequency 

questionnaires (FFQs) and dietary recalls, in evaluating 

food consumption habits and identifying nutritional 

deficiencies. Additionally, research by Gonzalez et al. 

(2021) utilized machine learning techniques to analyze 

BMI trends and dietary patterns, facilitating the 

identification of risk factors for chronic diseases and 

the development of targeted interventions to promote 

healthier eating behaviors. Designing a user-friendly 

interface is crucial for ensuring the accessibility and 

usability of health assessment data by healthcare 

professionals and individuals. Human-computer 

interaction (HCI) research has focused on principles of 

user interface design, including simplicity, 

intuitiveness, and visual clarity. The study by 

Shneiderman (2020) outlined key guidelines for 

designing effective user interfaces, emphasizing the 

importance of user feedback, task analysis, and 

iterative prototyping in interface development. 

Furthermore, research by Nielsen et al. (2019) 

highlighted the significance of usability testing and 

user-centered design approaches in optimizing 

interface usability and enhancing user satisfaction. 

5. METHODOLOGY 

The development and implementation of IHAS will 

follow a structured methodology encompassing the 

following phases: 

1. Problem Identification: Clearly define the issues 

related to quality and traceability in the mid-day 

meal scheme. This could include concerns about 

food safety, nutritional content, supply chain 

inefficiencies, and lack of transparency. 

 

2. Requirements Analysis: Conduct stakeholder 

consultations to gather requirements and define 

system functionalities.  

 

3. Data Collection: Gather relevant data from various 

sources such as food suppliers, vendors, 

government records, nutritional databases, and 

historical meal quality reports. This data could 

include information about ingredients, 

procurement details, cooking processes, nutritional 

value, and distribution channels. 

 

4. Design: Develop system architecture, database sch

ema, and user interface design based on written re

quirements Integrate data from different sources 

into a unified database or data lake. 

 

5. Implementation: Code the software components, 

integrate necessary APIs and technologies, and 

conduct rigorous testing to ensure functionality 

and reliability. Implement blockchain or other 

distributed ledger technologies to establish end-to-

end traceability in the supply chain.  

 

6. Deployment: Deploy the IHAS system in 

healthcare facilities and make it accessible to users 

through web and mobile platforms.  

 

7. Analysis: Collect customer feedback and conduct 

usability tests to identify areas for improvement an

d optimization. 

 

8. Service and Support: Provide ongoing maintenanc

e and operational support to keep IHAS running s

moothly and resolve issues or changes when neces

sary. 

6. IMPLEMENTATION 

6.1 Hardware Section 

6.1.1 Gather the components  

1. NodeMCU board  

2. Ultrasonic sensor (HC-SR04)  

3. Weight sensor (load cell with HX711 amplifier)  

4. Breadboard and jumper wires 
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6.1.2 Connect the components 

1. Ultrasonic Sensor (HC-SR04)  

2. VCC to 3.3V  

3. Trig pin to D1  

4. Echo pin to D2  

5. GND to GND 

6.1.3 Weight sensor  

1. Weight Sensor (HX711) 

2. VCC to 3.3V  

3. DT (DOUT) to D5  

4. SCK (CLK) to D6  

5. GND to GND 

6.1.4 Install necessary libraries  

1. Install the HX711 library 

2. Upload the code to your NodeMCU board  

3. Open the Arduino IDE.  

4. Copy and paste the provided code into a new 

sketch.  

5. Verify and upload the code to your NodeMCU 

board. 

Fig 2: BMI Interface 

6.2 Software section  

6.2.1 Collect face data 

1. Collect images of the persons you want to 

recognize  

2. Store these images in separate directories, one 

directory per person.  

6.2.2 Train the face recognizer 

1. Load the collected face data  

2. Train the face recognizer using the collected data.  

3. Save the trained recognizer to a file. 

6.2.3 Perform face recognition 

1. Load the trained recognizer.  

2. Access the camera feed.  

3. Detect faces in the camera feed.  

4. Recognize faces using the trained recognizer.  

5. Display the recognized name and confidence level 

on the camera feed.  

6.2.4 Test the Face Recognition System  

1. Run the face recognition script.  

2. Test the system with a live camera feed.  

3. Observe the system’s performance in recognizing 

the faces of the persons you trained it with. Access 

the camera feed.  

4. Continuously capture frames.  

5. Detect and recognize faces in each frame.  

6. Display recognized names and confidence levels.  

Fig 3: Face Recognition Interface 

6.3 Food Detection and Calories 

Measurement 

6.3.1 Collect and label food images  

1. Collect a dataset of food images.  
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2. Organize the dataset into folders, each folder 

representing a food category (e.g., “apple”,” 

banana”,” pizza”). 

3. Label each picture with the corresponding food an

d its calories 

6.3.2 Label each picture with the corresponding 

food and its calories. 

1. Load the images from the dataset.  

2. Resize the images to a fixed size (e.g., 64x64 

pixels).  

3. Convert the labels into one-hot encoding.  

6.3.3 Build and train the food recognition model  

1. Build a convolutional neural network (CNN) 

model using Kera’s.  

2. Train the model using the preprocessed dataset.  

6.3.4 Measure calories  

Use a food database or an API (e.g., Nutritional API) 

to get the calories for the recognized food item. 

6.3.5 Test the system  

1. Test the food recognition and calorie measurement 

system using sample images.  

2. Test the system with a live camera feed.  

3. Observe the system’s performance in recognizing 

the faces of the persons you trained it with. Access 

the camera feed.  

6.3.6 Testing and Verification 

7. POTENTIAL BENEFITS 

Implementing IHAS offers several potential benefits, 

including:  

1. Improved accuracy and efficiency in assessing 

individual health status through BMI computation. 

 

2. Enhanced security and user authentication with 

biometric identification capabilities.  

 

3. Personalized dietary recommendations based on 

BMI analysis, leading to improved nutrition and 

overall health outcomes.  

4. Empowerment of healthcare professionals with 

comprehensive health assessment tools to better 

serve their patients.  

 

5. Increased awareness and engagement among 

individuals regarding their health status and 

dietary habits. 

 

6. Quality improvements ensure lunches are healthy 

and meet students' nutritional needs. This facilitate

s physical and cognitive development, thus improv

ing learning outcomes. 

8. FUTURE SCOPE 

The scope of IHAS includes the following 

components:  

• Development of algorithms for precise computation 
of BMI using height and weight inputs.  

• Integration of biometric identification technology, 
such as fingerprint or facial recognition, for user 
authentication.  

• Implementation of a database system to store and 
manage individual health assessment data 
securely.  

• Development of data analytics modules to analyze 
BMI data and generate dietary recommendations.  

• Design and deployment of a user interface 
accessible via web or mobile platforms for 
convenient access to health assessment tools and 
information. 

9. RESULT 

9.1 Facial Recognition-  

Integrating facial recognition technology into the 

health assessment system to detect student attendance 

as per data. By landing scholars' facial images at mess 

distribution points, facial recognition systems can 

automatically record attendance. This data provides 

real-time attendance updates. 

Fig 4: Face Recognition 

9.2 Body Mass Index- 

BMI can be used as a webbing tool to assess the 

nutritive status of schoolchildren. By measuring height 

and weight and calculating BMI, we can identify 
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undernourished or fat children who may bear fresh 

support or salutary interventions. 

Fig 5: BMI 

10. CONCLUSION 

This paper aims to provide proper nutrition-based food 

to students. The Integrated Health Assessment System 

(IHAS) represents a significant advancement in 

healthcare technology, offering a comprehensive 

solution for assessing and managing individual health. 

By integrating BMI computation, biometric 

identification, and dietary analysis capabilities, IHAS 

aims to empower both healthcare professionals and 

people to make informed decisions about health and 

nutrition’s. 

Through careful planning, implementation, and 

evaluation, IHAS has the potential to positively impact 

health outcomes and contribute to overall wellness. 

This committee is charged with examining this vast dis

parity in health care and the challenges it creates from 

one of many perspectives: human factors. 
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