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Abstract 

Elevated blood glucose levels are a hallmark of diabetes, a chronic metabolic disease that can cause serious health 

problems if left undiagnosed. Invasive blood tests, which are time-consuming and need clinical infrastructure, are the 

foundation of conventional diagnostic techniques. This study investigates a non-invasive diabetes prediction method 

based on tongue image analysis that was influenced by traditional Chinese medicine in order to overcome these draw-

backs. Digital tongue photos are taken from people with and without diabetes, and they are pre-processed utilizing 

segmentation, normalization, and picture enhancement methods. Machine learning models, such as Support Vector Ma-

chines, Random Forests, and Convolutional Neural Networks, are used to extract and analyze pertinent aspects including 

color, texture, and shape.Because CNNs can automatically learn spatial properties from images, they perform better than 

the others. Promising results from an experimental evaluation using conventional metrics demonstrate the promise of 

tongue image-based analysis as an accessible and affordable tool for early diabetes screening, with potential incorpora-

tion into mobile health applications. 
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1.INTRODUCTION 

 

Diabetes is a serious worldwide health issue that is a 

chronic metabolic disease marked by elevated blood 

glucose levels. Vital organs may suffer major conse-

quences as a result of a delayed diagnosis. Conventional 

diagnostic techniques rely on intrusive blood tests, 

which limit their utility for routine screening since they 

are expensive, time-consuming, and require clinical in-

frastructure. Non-invasive diagnostic techniques have 

drawn interest as a solution to these problems. Inspired 

by traditional Chinese medicine, tongue image analysis 

views the tongue as a sign of interior health. According 

to studies, diabetes can result in noticeable changes to 

the color, texture, shape, and coating of the 

tongue.These characteristics may be recorded and ex-

amined thanks to developments in digital imaging. Ma-

chine learning methods are used utilized in medical 

picture analysis because of their capacity to identify 

intricate patterns. In this work, color, texture, and shape 

features are extracted from tongue photos after they 

have been preprocessed and segmented. To predict 

diabetes, classification models like Support Vector 

Machines, Random Forests, and Convolutional Neural 

Networks are used. This method offers an early dia-

betes screening solution that is non-invasive, 

economical, and scalable. 

 

2. OBJECTIVE 

The goal of this work is to use machine learning and 

tongue image analysis to create an automated, non-in-

vasive diabetes prediction system. In order to determine 

whether a person has diabetes or not, the suggested 

method entails taking pictures of the tongue, extracting 

discriminative visual characteristics like color, texture, 

coating, and form, and using trained machine learning 

models. The technology seeks to offer an efficient, af-

fordable, and easily accessible option for early diabetes 

identification by lowering reliance on invasive blood-

based diagnostic techniques. This strategy facilitates 

large-scale screening and promotes preventive 

healthcare, especially in distant and resource-con-

strained settings. 
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3. LITERATURE REVIEW 

Using tongue image analysis as a non-invasive diagnos-

tic technique, several research have looked into diabetic 

prediction. Zhang et al. (2016) demonstrated promising 

accuracy in diagnosing diabetic patients by extracting 

tongue color and texture data using image processing 

techniques and classifying them using Support Vector 

Machines. Using machine learning techniques on 

tongue coating and fissure characteristics, Li and Wang 

(2018) highlighted how color normalization and seg-

mentation might enhance prediction performance. Con-

volutional Neural Networks (CNNs) were used in a 

study by Chen et al. (2020) to automatically learn dis-

criminative features from tongue pictures, outperform-

ing conventional techniques. Despite encouraging re-

sults, these research draw attention to issues like small 

datasets, inconsistent image acquisition settings, and the 

requirement for standardized procedures. Overall, the 

literature comes to the conclusion that, when paired with 

reliable machine learning models, tongue image-based 

diabetic prediction is a promising additional screening 

method that can promote early identification. 

4. RISK REDUCTION AND DECISION SUPPORT 

STRATEGY 

To increase the reliability of diabetic prediction, the 

suggested system integrates a risk reduction and deci-

sion support approach. By utilizing a non-invasive 

tongue image-based method in conjunction with image 

preprocessing and machine learning approaches to 

lower diagnostic errors, risk is reduced. Prediction ac-

curacy and consistency are improved by strong classifi-

cation models and feature selection. By offering distinct 

diabetes or non-diabetic outcomes, the system facili-

tates decision-making by helping users and medical pro-

fessionals recognize possible concerns early on. This 

tactic encourages prompt medical intervention and less-

ens uncertainty. 

5.SYSTEM ARCHITECTURE AND COMPO-

NENTS 

To guarantee accuracy, scalability, and efficiency, the 

suggested system architecture for diabetic prediction 

utilizing tongue images adheres to a modular and struc-

tured design. Tongue photos are taken with a 

smartphone or digital camera and uploaded via a user 

interface in the system's image acquisition component. 

The image preprocessing module then processes these 

images, carrying out tasks including segmentation to 

separate the tongue region, image normalization, and 

noise reduction. In order to extract important properties 

such as color distribution, texture patterns, tongue coat-

ing, and shape characteristics, the feature extraction 

component examines the produced image. The machine 

learning module receives these features as input and 

uses trained classification models to forecast the per-

son's diabetes condition. User data, collected attributes, 

and prediction outcomes are safely stored in a patient 

identity and data management component. Lastly, the 

output module clearly and understandably displays the 

prediction findings to the user. A non-invasive, auto-

mated, and trustworthy framework for early diabetes 

prediction is made possible by this architecture. 

6. METHODOLOGIES 

6.1 Data Collection 

Digital cameras or mobile devices are used to take 

tongue photos of people with and without diabetes in 

regulated lighting conditions. To guarantee accurate 

ground truth data, each image is labeled according to a 

medical diagnosis. 

6.2 Image Preprocessing 

Preprocessing is applied to the gathered photos to im-

prove consistency and quality. This covers color nor-

malization, contrast enhancement, noise reduction, and 

resizing. In order to focus on the tongue area and re-

move unnecessary areas, background removal is used. 

6.3 Tongue Segmentation 

The tongue region is separated from the surrounding 

face features and background using segmentation tech-

niques. Precise segmentation lowers classification mis-

takes and increases feature dependability. 

6.4 Feature Extraction 

The segmented tongue picture is used to extract discrim-

inative features, such as color (RGB/HSV), texture (sur-

face patterns and roughness), and form (contour and 

thickness). These characteristics are physiological 

markers associated with diabetes. 

6.5 Feature Selection 

Feature selection methods are applied to identify the 

most relevant features, reducing dimensionality and 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                       Volume: 10 Issue: 01 | Jan - 2026                               SJIF Rating: 8.586                                      ISSN: 2582-3930                                                                                                                      

  

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM56236                                         |        Page 3 
 

computational complexity. This step enhances classifier 

performance and prevents overfitting.  

6.6 Model Training and Classification  

Selected features are used to train machine learning or 

deep learning models such as Support Vector Machine 

(SVM), Random Forest (RF), K-Nearest Neighbors 

(KNN), or Convolutional Neural Networks (CNN). The 

trained model classifies the input tongue image as dia-

betic or non-diabetic.  

6.7 Prediction and Result Analysis 

The input image's diabetes state is predicted by the 

trained model. In order to facilitate early diagnosis and 

well-informed decision-making, the results and confi-

dence scores are shown to the user. 

7. IMPLEMENTATION 

The web application for tongue image analysis-based 

diabetic prediction is made up of multiple integrated 

modules that are intended to maximize patient data re-

trieval and prediction. To guarantee smooth integration 

with the overall system architecture, each module is me-

ticulously created. Prospective patients can easily navi-

gate the system from registration to prediction results 

because to the  

application's seamless and user-friendly interface. 

7.1 Homepage 

The Tongue Scan AI application's webpage presents the 

platform as an intelligent solution for early diabetes 

identification using tongue image processing with a 

clear and easy-to-use interface. To improve usability 

and visual clarity, the interface uses a simple grey-and-

green style. It ensures a smooth user experience by 

providing easy navigation through menu options like 

Home, How It Works, and Upload.A prominent "Get 

Started" button and a central welcome message direct 

users to upload tongue photos for AI-based diabetic pre-

diction. The system is appropriate for customers looking 

for a rapid and non-invasive health examination because 

of its structured form, which stresses accessibility and 

simplicity. 

7.2 User Login & Registration 

The Tongue Scan AI application's User Login and Reg-

istration modules offer a safe and convenient way to 

access the system. Through a straightforward and orga-

nized interface, the Log-in module allows registered us-

ers to access their accounts by inputting legitimate login 

credentials. In order to ensure individualized and secure 

access, the Registration module enables new users to 

create an account by providing necessary information 

like name, email address, and password.To improve us-

ability, both modules have a similar teal-and-white de-

sign with obvious action buttons and labels. These mod-

ules are crucial for maintaining user sessions, protecting 

data privacy, and facilitating a personalized user expe-

rience in the diabetic prediction system. 

 

8. BLOCK DIAGRAM 

 

9. RESULT AND FEATURES 

Using tongue image processing, the suggested tech-

nique offers a clever and non-invasive method for dia-

betic prediction. Through an easy-to-use interface, users 

can post their images and secure user authentication is 

supported. The system analyzes tongue color, texture, 

and shape properties by automatically preprocessing, 

segmenting, and extracting features from images. To ac-

curately differentiate between patients with and without 

diabetes, machine learning or deep learning classifiers 

are used.The algorithm successfully predicts diabetes 

situations with dependable accuracy and reduced pro-

cessing time, according to experimental data. When 

compared to traditional blood-based diagnostic methods, 

the non-invasive methodology improves user accepta-

bility and accessibility. The technology helps users and 
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medical professionals make educated decisions and fa-

cilitates the early identification of diabetes. So Overall, 

the features and outcomes show that tongue image-

based analysis is a practical and effective supplemental 

screening method for diabetes prediction. 

10. CONCLUSION 

This work offers a machine learning-based method for 

tongue image analysis-based diabetes prediction. To in-

crease image quality and consistency, image prepro-

cessing methods such scaling, normalization, and en-

hancement were used. Individuals were successfully 

classified as either diabetes or non-diabetic with prom-

ising accuracy by using Convolutional Neural Networks 

to extract discriminative visual features from tongue 

photos. The suggested non-invasive approach offers a 

practical substitute for conventional diagnostic methods, 

making early diabetes screening and monitoring quicker 

and less expensive. According to experimental findings, 

tongue image features offer important diagnostic infor-

mation that supports prompt medical intervention and 

lowers the risks associated with delayed diagnosis. 

Overall, through tongue image-based diabetic predic-

tion, the study shows how effective artificial intelli-

gence is in promoting accessible and preventive 

healthcare. 

11.USES 

Machine learning-based diabetic prediction using 

tongue image analysis can be successfully used as a 

non-invasive screening method for diabetes early diag-

nosis. Before clinical symptoms manifest, the method 

can be used for preliminary diagnosis to identify people 

who are at risk, allowing for prompt medical interven-

tion. Because of its affordability and simplicity of use, 

it is especially helpful for extensive health screening in-

itiatives. The method can be included into web-based 

and mobile health applications, enabling users to do 

self-evaluations from a distance. Additionally, by offer-

ing automated decision assistance for diabetes risk as-

sessment, the system can assist medical practitioners. It 

is a useful tool for increasing access to preventive 

healthcare services because of its suitability in rural and 

resource-constrained settings. 
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