© 2025 IJNRD | Volume 10, Issue 6 June 2025 | ISSN: 2456-4184 | [INRD.ORG

IJNRD.ORG ISSN : 2456-4184 -

>+ INTERNATIONAL JOURNAL OF NOVEL RESEARCH
v SVt AND DEVELOPMENT (IJNRD) | IJNRD.ORG
RD Anlnternational Open Access, Peer-reviewed, Refereed Journal

VITAMIN DEFICIENCY DETECTION USING
DEEP LEARNING

K.TULASI KRISHNA KUMAR, P.V.VINEETH
Training & Placement Officer, 2 MCA Final Semester,
Master of Computer Applications,

Sanketika Vidya Parishad Engineering College, Vishakhapatnam,
Andhra Pradesh, India.

Abstract : Vitamin deficiencies can manifest in a variety of ways across different regions of the human body, often producing
visible symptoms that may serve as early indicators of underlying nutritional issues. These signs can include changes in the
appearance of the eyes, discoloration or dryness of the lips, alterations in the texture or color of the tongue, and abnormalities in the
nails. Traditionally, by identifying specific vitamin deficiencies requires blood tests and laboratory analysis, which can be time-
consuming, costly, and inaccessible to many people. To address this challenge, our application leverages computer vision and
artificial intelligence to provide a non-invasive method for identifying potential vitamin deficiencies. By simply analyzing
photographs of key areas such as the eyes, lips, tongue, and nails, the system can offer preliminary assessments without the need
for clinical testing. The core of this application is a deep learning-based on the Convolutional Neural Network (CNN), which has
been trained to recognize patterns and features associated with various deficiencies. In the development of this project, we compiled
a comprehensive dataset consisting of labeled images which are focused on the afore mentioned body parts. Prior to training, these
images undergo a series of pre-processing steps, which includes resizing, normalization, and augmentation, to improve the
robustness and accuracy of the model. The pre-processed data is then used to train the CNN, enabling it to learn distinguishing
features and make accurate predictions. After the training phase is completed, the model is saved and subsequently evaluated using
the OpenCV library for real-time image processing and testing. This allows the users to interact with the application in a practical
setting, either through uploaded images or live camera input, to receive insights into potential vitamin-related health concerns. The
ultimate goal of this project is to provide a user-friendly, accessible tool that supports for the early detection and promotes better
nutritional awareness.

IndexTerms - Vitamin deficiency, deep learning, CNN, OpenCV, Introduction, Pre-processing, Visually noticeable symptoms,
Diagnosis, Model, Dataset.

INTRODUCTION

Vitamin deficiency refers to the condition resulting from a prolonged lack of essential vitamins. When this condition arises due to
insufficient dietary intake[8], it is known as a primary deficiency. In contrast, when it is caused by an underlying health issue—
such as malabsorption disorders—it is termed a secondary deficiency. These underlying issues may be metabolic in nature, such as
genetic defects that hinder the conversion of tryptophan to niacin, or may result from lifestyle habits like smoking or alcohol
consumption, which increase the body’s demand for certain vitamins.

Health authorities provide recommended daily vitamin intake guidelines tailored for different population groups, including men,
women, infants, the elderly, and individuals who are pregnant or breastfeeding[17]. To combat common deficiencies, many
countries have introduced mandatory food fortification programs[4] that enrich certain foods with essential vitamins.On the other
hand, hypervitaminosis is the condition caused by excessive vitamin intake, particularly of fat-soluble vitamins that tend to
accumulate in body tissues, leading to toxicity.The journey of discovering vitamin deficiencies spans centuries. It began with the
observation that certain illnesses—such as scurvy—could be prevented or treated by consuming specific foods rich in vital nutrients.
This eventually led to the identification and classification of vitamins as essential molecules required for human health[7]. Notably,
in the 20th century, several scientists received Nobel Prizes in Physiology or Medicine, and in Chemistry[13], for their
groundbreaking contributions to the discovery and understanding of vitamins.

1.1 Existing System

The existing system utilizes certain machine learning algorithms to detect vitamin deficiencies. However, the performance of these
algorithms[21] has not been satisfactory, and the classification results fall short of the desired accuracy levels.Vitamin deficiencies
can manifest through one or more visually noticeable symptoms[5] that appear in various parts of the body. The current application
attempts to enable users to identify potential vitamin deficiencies by analyzing images of their eyes, lips, tongue, and nails—without
requiring blood tests[9]. However, due to the limitations of the algorithms used, the accuracy of the diagnosis remains suboptimal.
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1.1.1 Challenges

e Dataset Collection: Images of the eyes, lips, tongue, and nails are gathered to build a comprehensive dataset. A key
challenge lies in dealing with subjectivity and variability[11], highlighting the need for standardized assessment practices.

e  Pre-processing: The collected images undergo pre-processing to improve quality and prepare them for model training[16].
This includes techniques such as normalization, resizing, and data augmentation.

e Accuracy and Scalability: Achieving high accuracy is essential, along with ensuring the model can efficiently scale as the
volume of data increases.

e Model Training: The pre-processed dataset is used to train a Convolutional Neural Network (CNN), enabling the model to
learn patterns and features linked to various vitamin deficiencies.

e Model Saving: After training, the model is saved for future use[19], with ongoing opportunities to enhance performance
and accuracy.

e Testing: The saved model is evaluated using new image inputs to assess its accuracy and effectiveness. OpenCV is utilized
for handling and processing the test images.

1.2 Proposed System

The proposed application enables users to detect potential vitamin deficiencies by analyzing images of their eyes, lips, tongue, and
nails—eliminating the need for blood tests[21]. This diagnostic process is powered by a deep learning-based Convolutional Neural
Network (CNN) algorithm. The system begins with the collection of a dataset containing images of the eyes, lips, tongue, and nails.
After the dataset is compiled, it undergoes pre-processing to enhance image quality[11] and prepare the data for training. The CNN
algorithm is then used to train the model on these images. Once the training is complete, the model is saved for future use.Finally,
the saved model is tested using new image inputs, with OpenCV handling[14] the image processing and evaluation. The block
diagram of the proposed system is illustrated below.
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Fig: 1 Proposed Diagram

1.2.1 Advantages
¢ Non-Invasive Diagnosis: The application enables the detection of vitamin deficiencies without requiring blood samples,
offering a painless and convenient solution.
e Fast Results: By analyzing images, the system delivers results much faster than traditional laboratory methods.
o Affordable: This approach minimizes the need for costly medical tests and consultations, making it more budget-friendly
and accessible.
o Early Detection: Identifying vitamin deficiencies at an early stage allows for prompt treatment and better health outcomes.
e Easy to Use: Designed with simplicity in mind, the application lets users easily upload images and receive diagnostic
insights.
e High Scalability: With deep learning and CNN technology, the system efficiently processes large datasets and continually
enhances its accuracy.
o Remote Access: Users can perform the diagnostic process from home, which is especially advantageous for individuals in
remote or underserved areas.
Il. LITERATURE REVIEW
2.1 Architecture
Vitamin A Deficiency and Clinical Manifestations:
Vitamin A deficiency presents a wide range of clinical symptoms, from xerophthalmia—a condition considered almost diagnostic
of the deficiency—to issues related to growth and an increased vulnerability to severe infections, which are more varied in nature.
Similar to other classical vitamin deficiency conditions such as scurvy and rickets, several signs and symptoms of xerophthalmia
have been recognized for centuries.
Historical accounts of vitamin A deficiency and its effects can be grouped into distinct periods:
e Ancient records, which made early references to symptoms[17] linked to the deficiency;
e 18th and 19th-century clinical descriptions[7], often associated with hypothesized causes;
e Early 20th-century laboratory and clinical studies, including animal research and epidemiological observations, which led
to the identification of vitamin A as a vital nutrient[22] and clarified the effects of its deficiency;
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e Modern clinical and field-based randomized trials[19], which have provided robust evidence of the prevalence and
consequences of vitamin A deficiency, especially among impoverished[2] populations in low- and middle-income
countries. These findings have played a significant role in shaping global health policies.

2.1 Architecture
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Fig:2 Architecture

2.2 Algorithm;

Our approach begins with the convolution operation, the foundational element of the model. In this phase, we introduce feature
detectors[12], which act as filters within the neural network. We'll also explore feature maps, how their parameters are learned, the
process of pattern recognition, and the hierarchical structure[17] of detection layers, including how these outputs are organized and
interpreted.Next, we delve into the Rectified Linear Unit (ReLU). This section focuses on ReLU layers and examines the role of
linearity in the functionality[6] of Convolutional Neural Networks (CNNs).To further improve both interpretability and
performance, we integrate decision trees into the model. These trees classify the features extracted[20] by the CNN, offering a
transparent and understandable framework for the model’s decision-making process.

2.3 Techniques:

The project leverages a set of advanced methods to detect vitamin deficiencies[25] accurately. It begins with the collection of a
comprehensive image dataset featuring eyes, lips, tongue, and nails. This dataset is then pre processed through steps such as
normalization, resizing, and augmentation, aimed at improving image quality[11] and maintaining consistency across samples.
Following pre-processing, a deep learning-based Convolutional Neural Network (CNN) is applied to train the model using the
refined dataset[15]. During training, the model performs feature extraction and pattern recognition to detect visual signs of
vitamin[21] deficiencies. Once the model is successfully trained, it is saved for future deployment. For the testing and validation[17]
phases, OpenCV is used to process new images and evaluate the model’s accuracy and performance. Together, these techniques
support[9] a non-invasive, efficient, and user-friendly system for diagnosing vitamin deficiencies.

2.4Tools:

The project makes use of various tools to aid in the diagnosis of vitamin[7] deficiencies. Python serves as the main programming
language, chosen for its robust libraries and frameworks designed for machine learning[4] and image processing. The Convolutional
Neural Network (CNN) model is developed and trained using TensorFlow and Keras, which offer powerful[14] deep learning
capabilities. OpenCV is utilized for image handling and preprocessing, allowing for efficient manipulation and enhancement[19]
of the images. Furthermore, NumPy and Pandas are used for data manipulation and analysis, while Matplotlib and Seaborn assist
in visualizing the data and results. Together, these tools, along with the deep learning[1] power of CNNs, ensure an accurate and
efficient process for diagnosing vitamin[16] deficiencies from images.

2.5 Methods:

The project follows a series of structured methods[12] to diagnose vitamin deficiencies. Initially, images of the eyes, lips, tongue,
and nails[3] are gathered to create a comprehensive dataset. This dataset undergoes preprocessing, which includes normalization to
adjust pixel intensity values, resizing to maintain[17] consistent dimensions, and augmentation to enhance data diversity and
improve the model's robustness. After preprocessing[8], a Convolutional Neural Network (CNN) is developed and trained[16] using
the processed dataset. The CNN model utilizes convolutional layers to extract features and patterns associated with vitamin
deficiencies. Following the training phase, the model is validated[12] and tested using a separate set of images to assess its
performance. The trained model is then saved for future use in predictions. OpenCV is used for real-time image processing and
analysis during testing[18], enabling efficient manipulation and handling of new images. Together, these methods allow for an
accurate, non-invasive diagnosis of vitamin deficiencies based on visual indicators from specific body areas.

1. METHODOLOGY

3.1 Input:

This project aims to diagnose potential[9] vitamin deficiencies by analyzing visually recognizable symptoms that appear on various
parts of the human body[4], such as the eyes, lips, tongue, and nails. Using a deep learning-based Convolutional Neural Network
(CNN) algorithm, the application examines photographs of these specific body areas to detect possible deficiencies[19] without
requiring invasive blood tests. The process starts with gathering a comprehensive dataset of images depicting the eyes, lips, tongue,
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and nails[9]. This dataset then undergoes a pre-processing stage to prepare the data for training. The CNN algorithm is subsequently
used to train the model[25], allowing it to accurately identify signs of vitamin deficiencies. Once the training phase is complete, the
model is saved, and performance[11] is tested using OpenCV. This innovative approach provides individuals with an accessible,
non-invasive tool for diagnosing vitamin deficiencies through visual analysis.

* App.py
Figure:3 Input Screen From app.py
* cnn.py
Figure::4 input Stébs for cnn.py Keeping cnn algorithm logic in a separate module
* train.py

Figure:5 input Steps for train.py is a train the dataset

3.2 Method of Process

The detection of vitamin deficiencies through image processing[13] and neural networks involves a structured series of steps. The
process begins with collecting images of the eyes, lips, tongue, and nails from various individuals to build a comprehensive dataset.
This is followed by data preprocessing[22], where images are normalized to standardize pixel intensity, resized for consistency, and
augmented through techniques[19] such as rotation, flipping, and zooming to enhance data diversity and improve model robustness.
The dataset is then divided into training[21], validation, and testing subsets to facilitate accurate performance evaluation. A
Convolutional Neural Network (CNN) architecture is developed, comprising convolutional, pooling, and fully connected layers[15]
that extract and learn relevant features from the images. The CNN model is trained on the preprocessed training set using techniques
like back propagation[3] and optimization algorithms such as Adam or SGD to fine-tune model weights and reduce the loss function.
During training, the validation set is used to monitor the model’s performance and prevent overfitting[21], with necessary
adjustments made to hyperparameters[16] and network structure. The trained model is subsequently[12] evaluated on the test set to
measure performance through metrics like accuracy, precision, and recall. Once the model achieves satisfactory results, it is saved
for future diagnostic use.

For real-time analysis, OpenCV is employed[25] to capture new images of the eyes, lips, tongue, and nails. These images are
preprocessed and fed into the saved CNN model to predict[12] potential vitamin deficiencies based on visual signs[17]. The output
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is analyzed to determine the type of deficiency and provide diagnostic insights, with a recommendation for further medical
consultation if needed.

User feedback is collected to refine the system’s accuracy and improve its usability. The dataset is regularly updated with new
images, and the model is retrained to maintain and enhance diagnostic performance. This continuous improvement cycle ensures
the system remains reliable and effective in identifying vitamin deficiencies.

3.3 Output:

The output of the vitamin deficiency detection system[6] delivers a detailed diagnostic report, identifying potential deficiencies
based on visual features extracted from images of the eyes, lips, tongue, and nails[19]. For each identified deficiency, the system
provides a confidence score—typically expressed as a percentage—that reflects the model's certainty in the diagnosis. Higher
confidence values suggest stronger evidence for the predicted condition.

The report outlines the specific type of deficiency[20], such as Vitamin A, B12, or C, and highlights visual cues that contributed to
the diagnosis—for instance, pale lips indicating a possible iron deficiency or white spots on nails pointing[10] to a zinc deficiency.
This information is presented through a user-friendly interface designed for ease of understanding. The interface may include visual
aids like graphs or charts to represent confidence scores and the distribution of detected deficiencies.

In addition to the diagnostic insights, the system offers actionable recommendations, such as seeking professional medical advice
for confirmation or considering dietary adjustments and supplements. Users can save the report for future[6] reference, allowing
them to track their health status over time. There is also an option to export the diagnostic results in formats like PDF[21] for
convenient sharing with healthcare professionals, ensuring the information can be effectively integrated into broader health care
and wellness plans.

ABOUT UPLOAD
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A healthy dist can &

Figure:7 Vitamin Deficiency in CNN Model
IV.RESULTS
The outcomes of the vitamin deficiency detection project[20] highlight the effectiveness of combining deep learning and image
processing for non-invasive diagnosis. The Convolutional Neural Network (CNN) model, trained on a diverse set of images[7]
capturing the eyes, lips, tongue, and nails, accurately detected various vitamin deficiencies with impressive precision. Each
prediction was supported by a confidence score and linked to specific visual indicators, helping users understand the potential
deficiencies and their contributing factors.
The intuitive and user-friendly interface made the results[17] easy to interpret and included practical suggestions for seeking
medical[4] advice or making dietary changes. Overall, the project demonstrated the potential of artificial intelligence as a fast,
affordable, and accessible solution[11] for early vitamin deficiency detection, contributing to better health outcomes and proactive
care.
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V. DISCUSSIONS

This project represents a notable step forward in the non-invasive[6] diagnosis of vitamin deficiencies through the use of deep
learning and image processing. By employing a Convolutional Neural Network (CNN), the system is capable of accurately
analyzing visual cues[21] from images of the eyes, lips, tongue, and nails, eliminating the need for invasive[16] procedures like
blood tests. The preprocessing techniques—such as normalization, resizing, and data augmentation—play a crucial role in preparing
the dataset[1] for training, thereby improving the model's precision and ability to generalize. The use of OpenCV for real-time
image processing and analysis enhances the efficiency of the diagnostic workflow[5], while also contributing to a user-friendly
experience. The results demonstrate that the CNN model can reliably distinguish between various visual symptoms[18] linked to
different vitamin deficiencies. Nevertheless, the model’s performance could be further optimized with a larger, more varied
dataset[25] and by integrating additional preprocessing methods and more sophisticated neural network architectures. Future
development may also involve incorporating other physiological[2] indicators and adapting the system for use on mobile devices
to broaden its accessibility. Overall, the project highlights the growing potential of artificial intelligence[17] in healthcare by
offering a rapid, affordable, and accessible tool for the early detection and diagnosis of vitamin deficiencies.

VI. CONCLUSION

In the proposed model, vitamin deficiency prediction was performed using a Convolutional Neural Network (CNN) based on deep
learning, with support from OpenCV for image processing. The model was trained on a dataset containing images of the eyes, lips,
tongue, and nails. After training, OpenCV was used to recognize and analyze new images to predict potential vitamin
deficiencies.This approach can be further developed to classify a wider range of deficiencies and health conditions. Additionally,
the use of various transfer learning algorithms could enhance prediction accuracy and improve the model’s overall performance.

VII. FUTURE SCOPE

This approach holds significant potential for future expansion to include a broader range of classifications and predictions. By
enlarging the dataset and incorporating a wider variety of symptoms and visual indicators, the model's capability to detect multiple
types of vitamin deficiencies can be greatly enhanced. Moreover, exploring the use of various transfer learning techniques can
further improve the system’s accuracy and efficiency. Transfer learning enables the use of pre-trained models on large datasets,
which can be fine-tuned for specific tasks such as vitamin deficiency detection, resulting in improved performance with less training
time.

In addition, the integration of other machine learning strategies—such as ensemble methods—can contribute to a more robust and
comprehensive diagnostic system. Future developments may also include creating a mobile application to make the diagnostic tool
widely accessible, allowing users around the globe to benefit from real-time analysis and instant feedback.
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