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Abstract— In the recent years, healthcare applications have 

started using artificial intelligence to help find diseases early. 

A lot of systems try to figure out what is wrong with 

someone’s health. They usually need people to put in 

information by hand or they do not give fast and correct 

answers. This means it takes a time to find out about potential 

health problems. In this study we are talking about VitaDetect, 

a system that uses machine learning to find out if someone has 

a vitamin deficiency by using things like pictures or 

symptoms that the user tells us. The system uses something 

called the Support Vector Machine algorithm to sort out the 

kinds of vitamin deficiencies quickly. We chose this 

algorithm because it works well with amounts of information 

and gives us reliable answers. The system is a website that 

uses a trained model to make predictions away. It is made to be 

easy to use and add things to in the future. By thinking about 

what users can tell us and giving fast answers this way of 

doing things helps us find out about vitamin deficiencies early 

and makes people more aware of them. This supports 

decisions, about healthcare and vitamin deficiencies and 

healthcare and vitamin deficiencies are very important. 

VitaDetect and vitamin deficiencies are the focus of this study. 

Keywords—Vitamin Deficiency Detection, Machine 

Learning, Support Vector Machine (SVM), Image Analysis, 

Healthcare System, Web Application, Classification, Artificial 

Intelligence 

I. INTRODUCTION 

In the few years, artificial intelligence has become really 

important in healthcare [2]. It is especially useful for finding out 

if someone has a condition early on. A lot of systems that 

already exist try to figure out what disease someone has by 

looking at tests or what experts think but these systems can take 

a long time and cost a lot of money. They also need 

professionals to be involved. The problem is that these systems 

are not always easy for people to use especially when it comes to 

things like checking if someone has a vitamin deficiency. 

Vitamin Deficiencies are really common. Can cause a lot of 

problems if they are not found early [1]. Usually to find out if 

someone has a vitamin deficiency they have to get a laboratory 

test or go see a doctor, which’s not always easy to do [6]. 

Vitamin A deficiency in particular can lead to serious ocular and 

visual impairments [5], while Vitamin D deficiency has been 

linked to numerous physiological complications [4]. Similarly, 

Vitamin K and Vitamin B12 deficiencies can affect critical body 

functions and require timely detection [6]. So we need a system 

that's simple, fast and easy to use that can help people figure out 

if they have a vitamin deficiency early on. That is why we made 

VitaDetect, a website that uses machine learning to find out if 

someone has a vitamin deficiency based on what they tell us or 

pictures they upload [11]. We use something called the Support 

Vector Machine algorithm to make sure our results are accurate 

[7].Our goal with VitaDetect is to make a system that's smart 

and easy to use that can help people find out if they have a 

vitamin deficiency early on and teach them more about it [15]. By 

using machine learning and a website we hope to make 

healthcare more accessible and give people answers, about their 

health. 

II. PROBLEM STATEMENT 

Vitamin deficiencies are a problem that can cause serious health 

issues if we do not find them early [1]. The ways we have now 

to find these problems are mostly through lab tests. Going to see 

a doctor, which can take a long time and cost a 
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lot of money [6]. Not everyone can do these things easily. So a 

lot of people ignore the signs and this makes them sicker. We 

also have health systems but they usually need us to type in 

what is wrong with us and they do not use computers to 

analyze this information very well [15]. Recent advances in 

electrochemical and optical sensing have opened newer ways 

to detect vitamins [14], but these are still not easily accessible to 

commonusers. We need something easy to use that can help us 

figure out if we have a vitamin deficiency by just using a 

picture or telling it how we feel [7]. We need a system that 

uses computer methods like Support Vector Machine to tell us 

quickly and correctly if we have a vitamin deficiency [11]. 

This system would be very helpful for people to find out early 

if they have a vitamin deficiency and get help. In adolescents 

especially, early detection of Vitamin B deficiency has been 

identified as a promising area for preventive healthcare [16]. 

III. LITERATURE SURVEY TABLE I 
LITERATURE REVIEW SUMMARY 

Paper Method Summary Research Gaps 

Skin Disease 

Classificatio n 

using 

Machine 

Learning 

SVM 

(Support 

Vector 

Machine) 

Uses  SVM  to 

classify skin 

conditions based on 

image features like 

color, texture, and 

patterns. 

Limited to skin 

diseases only, not 

extended to 

vitamin 

deficiency 

detection. 

Facial Image 

Analysis

 for 

Health 

Prediction 

SVM+ 

Feature 

Extraction 

Extracts

 facial features 

(eyes, skin tone, 

lips) to predict 

health-related 

conditions. 

Does not 

provide real-time 

web-based 

system or user-

friendly interface. 

Machine 

Learning

 for 

Nutrition 

Deficiency 

Detection 

Random 

Forest/ SVM 

Uses structured 

symptom data 

Lacks image-

based detection 

and relies  

only  on 

manual input 

symptoms. 

AI-based 

Health 

Monitoring 

using Image 

Processing 

CNN (Deep 

Learning) 

Uses convolutional 

neural networks to 

detect health issues 

from facial images. 

Requires

 large dataset 

and high 

computational 

power;  not 

suitable for small 

datasets. 

Computer 

Vision-Based 

Vitamin 

Deficiency 

Detection 

CNN (Deep 

Learning) 

Applies  deep 

learning to analyze 

facial skin features 

for deficiency 

detection. 

Needs large 

labeled datasets 

and  high 

processing power. 

CNN-Based 

Vitamin 

Deficiency 

Detection 

System 

CNN (Deep 

Learning) 

Uses CNN models 

for accurate 

classification from 

images. 

High 

computational 

cost and requires 

large training 

datasets. 

 

IV. PROPOSED SYSTEM 
 

 

 

Fig. 1. System Architecture 

 

The vitamin deficiency detection system is made to find out if 

someone has a vitamin deficiency by looking at what the user 

says and using machine learning [11]. It does this in a step by step 

way where it collects information looks at it. Then tells you what 

it thinks. The system puts together getting the information ready 

finding the parts and using a trained model to give you an answer 

right away. 

A. Input and Data Preprocessing 

This starts with getting information from the user like pictures 

or symptoms. The information we get might have some mistakes 

or things we do not need so we have to clean it up. We make sure 

it is the size and format. We find the things so the machine 

learning model can use them. After we do this the information is 

ready to be looked at. 

B. Feature Extraction 

In this stage, important characteristics from the input data are 

identified [7]. For image inputs, relevant visual features such as 

color, texture, and patterns are extracted. For symptom-based 

inputs, key attributes related to vitamin deficiencies are selected. 

This step helps in converting raw input into structured format 

that the model can understand. 

 

C. Classification using SVM 

We use the Support Vector Machine algorithm to figure out what 

is going on [2]. The model is trained with a lot of information 

about vitamin deficiencies. The SVM works by finding the way 

to separate different groups so it can make good predictions 

even with a little information [11]. This makes it good for our 

system 

D. Model Integration 

The trained SVM model is saved and integrated into the web-

based application [15]. When a user provides input, the 

processed data is passed to the model, which generates 

predictions in real time. This integration ensures fast response 

and efficient system performance. 
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E. Fusion and Recommendation 

The output generated by the model is presented to the user 

through an interactive interface. The system displays the 

predicted vitamin deficiency along with basic information. This 

helps users understand their condition easily and take 

necessary steps if required. 

V. METHODOLOGY 

The system we are looking at is designed to find out if 

someone has vitamin deficiencies by looking at what the user 

tells us through a machine learning process [11]. This process 

involves getting the data ready finding the parts training the 

model and then making a prediction. The way we do this 

makes sure we handle the users input in a way and give 

accurate results using a model we have trained. 

A. Data Collection and Preprocessing 

We start by getting data from users, which is in the form of 

picture [7]. Since the data we get might have mistakes or be 

incomplete we need to clean it up. This means we make sure 

the pictures are the size the values are consistent and the 

symptom data is organized in a way that makes sense We find 

the parts of the data and get them ready for the model to learn 

from. After we do this the data is ready for us to look at closely. 

 

B. Feature Representation 

In this part we find the things about the data that we have 

cleaned up [7]. For pictures we look at things like the texture, 

color and patterns. For symptoms we pick the things that're 

most closely related to vitamin deficiencies [1]. We turn these 

features into numbers so the machine learning model can use 

them. 

The feature vector representation can be expressed as: 

X=(x1,x2,x3,...,xn)

 (1) 

 

C. Classification using SVM 

We use the Support Vector Machine algorithm to figure out 

what kind of vitamin deficiency someone might have [2]. This 

algorithm works by finding a line that separates the kinds of 

deficiencies. It is very good for amounts of data and gives us 

reliable results [11]. 

The decision function of SVM is given by: 

f(x)=w.x + b

 (2) 

 

D. Model Training and Integration 

The SVM model is trained using labeled data containing 

different vitamin deficiency categories [13]. During training, 

the model learns to differentiate between classes based on 

extracted features. The trained model is then saved and 

integrated into the web application. When a user provides input, 

the system processes the data and feeds it into the trained model 

for prediction. 

E. Evaluation Strategy 

The performance of the system is evaluated using standard 

classification metrics such as accuracy, precision, recall, and F1-

score [13]. These metrics help measure how well the model 

performs on unseen data. 

 

D. Prediction and Output Generation 

The performance of the system is evaluated using standard 

classification metrics such as accuracy, precision, recall, and F1-

score. These metrics help measure how well the model performs 

on unseen data. The loss function used during training can be 

represented as: 

L = Lclassification + λLregularization (4) 
 

On the whole, the methodology combines data preprocessing, 

feature extraction, and machine learning classification into a 

unified framework [11]. By using the SVM model, the system 

efficiently analyzes user input and provides accurate predictions, 

making it suitable for real-time healthcare applications. 

VI. IMPLEMENTATION 

 

The proposed system, VitaDetect is built as a web application. It 

uses a machine learning model to detect vitamin deficiencies. 

A. System Setup and Environment 

The system is implemented using Python as the core 

programming language due to its strong support for machine 

learning and web development. A lightweight web framework is 

used to build the user interface and manage server-side 

operations. The trained model is saved and loaded during 

runtime to ensure fast predictions without retraining. 

B. User Interface Development 

The frontend is designed using HTML, CSS and Bootstrap. This 

creates an easy-to-use interface. Users can register, log in and 

upload input data like images or symptoms. The design is easy to 

navigate. It allows users with technical knowledge to use it 

smoothly. 

C. Backend Processing 

The backend handles user requests. It also preprocesses input 

data. Communicates with the machine learning model. When a 

user submits input the system processes the data. It converts the 

data into a suitable format for prediction. The 
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processed data is sent back to the trained model for 

classification. 

D. Machine Learning Model Integration 

The core of the system is the trained Support Vector Machine 

(SVM) model. The model is trained using labeled datasets 

containing different vitamin deficiency indicators. Once 

trained, it is saved as a file and integrated into the web 

application. During runtime, the model is loaded and used to 

predict the type of vitamin deficiency based on user input. 

E. Prediction Process 

After receiving the processed input the SVM model analyzes 

the features. It then generates a prediction. The system maps 

the predicted output to a label. This label represents the 

vitamin deficiency type. The result is sent back to the 

frontend. 

F. Database Integration 

A lightweight database system is used. It stores user 

information like registration details and login credentials. This 

ensures access. It allows users to maintain their accounts 

within the VitaDetect system. 

Overall the implementation combines frontend design, 

backend processing and machine learning integration. This 

build an user-friendly VitaDetect system. The use of SVM 

ensures accurate predictions. This makes the VitaDetect 

system suitable, for real-time vitamin deficiency detection 

applications. 

VII. RESULTS 

 

The evaluation of the proposed VitaDetect system focuses on 

assessing its ability to accurately predict vitamin deficiencies, 

provide a smooth user experience, and deliver reliable outputs 

using the Support Vector Machine (SVM) based classification 

model [11]. Since the system is designed as a decision-

support tool rather than a clinical diagnostic system, the 

primary evaluation criteria include prediction consistency, 

usability, and system responsiveness. 

A. Prediction Effectiveness and Model Behaviour 

We tested the SVM program with some sample data. The 

program was able to look at the data and make predictions. It 

was able to tell the difference between kinds of vitamin 

deficiencies [2]. The program worked well because we made 

sure the data was clean and ready to use. This helped the 

program make predictions. The results show that the SVM 

program is good at handling health-related data even when 

there is not a lot of it [11]. 

 

 
 

Fig. 1. Home Page 

 

B. User Interaction and System Usability 

The system is easy to use [15]. People can sign up log in and 

upload their data without any problems. The system is designed 

to be simple so people who are not good with computers can still 

use it. The login and dashboard parts of the system are secure and 

easy to navigate. People can move around the system easily 

which makes it more enjoyable to use. 
 

Fig. 2. User Login Interface 

 

C. Vitamin Deficiency Detection Interface and Output Analysis 

The main part of the system is the prediction module. People can 

upload their data and the system will predict which vitamin 

deficiency they might have [7]. The results are easy to 

understand. The system responds quickly. This makes it a good 

tool for people who want to get results. 
 

Fig. 3. Vitamin Deficiency Detection Interface 
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Fig. 4. Output 

 

D. System Performance and Responsiveness 

The system works well. Responds quickly. The SVM program 

is not as big as some programs so it can make predictions 

faster. The backend of the system is built with Flask, which 

helps the system work smoothly. Even when we tested it a lot 

the system did not slow down or fail. 

E. Comparative Analysis and Observations 

Compared to traditional rule-based systems, the SVM-based 

approach provides better adaptability and improved 

classification capability. Rule-based systems rely on fixed 

conditions, whereas the machine learning model learns 

patterns from data, making it more flexible and scalable. 

However, the system’s performance is dependent on the 

quality and size of the dataset used for training. With a more 

extensive dataset, the accuracy and generalization capability 

of the model can be further improved [13]. 

 

Fig. 5. Dataset Analysis 

 

F. Summary of Evaluation Findings 

In summary the VitaDetect system is a tool for predicting 

vitamin deficiencies. It is easy to use, fast and makes 

predictions [15]. The results show that machine learning 

programs, like SVM can be used in healthcare to help people 

make decisions. In the future we might add features to the 

system like the ability to predict deficiencies from images [7]. 

VIII. FUTURE SCOPE 

 

The presented solution offers a framework for implementing 

vitamin deficiency detection using a machine 

learning-based classification approach. However, there are 

several areas in which this model can be further enhanced. 

First of all, in order to improve the accuracy and reliability of 

predictions, the system can be trained using larger and more 

diverse datasets, including real clinical images and patient 

records [1]. This will help the model generalize better to real 

world conditions and reduce prediction errors. Furthermore, 

more advanced machine learning techniques such as ensemble 

learning methods or deep learning models like convolutional 

neural networks (CNNs) can be explored in future 

improvements [13]. These methods may help in extracting more 

complex patterns from image data, leading to more precise 

classification results compared to the current SVM-based 

approach [2]. 

Also, the system can be extended by incorporating additional 

features such as user dietary habits, medical history, lifestyle 

factors, and environmental conditions. This would help in 

providing more personalized and accurate vitamin deficiency 

predictions. 

A further enhancement could involve integrating real-time 

image capture through mobile applications, enabling users to 

directly scan facial or skin images for instant analysis without 

manual uploads. Finally, the system can be optimized for 

deployment on cloud platforms to improve scalability, 

performance, and accessibility, allowing a larger number of 

users to access the service efficiently from different devices. 

IX. CONCLUSIONS 

In this work, an AI-based vitamin deficiency detection system 

was developed using a machine learning approach. The Support 

Vector Machine (SVM) model helps in classifying vitamin 

deficiency based on input data, providing an efficient and 

lightweight solution for health prediction. The system 

successfully integrates a web-based interface with backend 

machine learning, making it easy for users to upload images and 

obtain quick results. 

Although the current model performs well on the available 

dataset, its accuracy can be further improved by using larger and 

more diverse medical datasets [1]. Future enhancements may 

include the use of advanced deep learning techniques, real-time 

image processing, and integration with mobile applications. This 

would improve scalability, accuracy, and usability, making the 

system more suitable for real-world healthcare applications. 
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