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ABSTRACT: Dental diseases are common health issues that affect people of all age groups. Early detection of dental
problems can help prevent serious complications and improve oral health. This paper presents a Dental Problem
Detection System based on Deep Learning and Convolutional Neural Networks (CNN). The system analyzes uploaded
dental images and classifies them into different categories such as Calculus, Dental Caries, Gingivitis, Healthy Teeth,
and Hypodontia. Image preprocessing techniques are applied to improve prediction accuracy. The developed web
application provides disease predictions, confidence scores, doctor recommendations, food suggestions, and
downloadable PDF reports. The system is implemented using Python, TensorFlow, Flask, HTML, and CSS.
Experimental results show that the proposed system can effectively assist in the early detection of dental diseases and
support better oral healthcare management. Keywords: Dental Disease Detection, CNN, Deep Learning, Image
Classification, Oral Healthcare.
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L. INTRODUCTION

Dental diseases are among the most common health problems affecting people worldwide. Conditions such as dental
caries, gingivitis, calculus, and hypodontia can negatively impact oral health and overall well-being if not identified at
an early stage. Regular dental examinations help in detecting these conditions, but access to dental specialists may not
always be available for everyone, especially in remote and rural areas recent advancements in Artificial Intelligence
(AI) and Deep Learning have created new opportunities in the healthcare sector. Deep Learning models, particularly
Convolutional Neural Networks (CNNs), have shown excellent performance in image classification and medical image
analysis. These techniques enable automated detection of diseases with improved accuracy and reduced human effort.
The Dental Problem Detection System is developed to assist in the identification of common dental diseases using
image classification techniques. The system accepts a dental image as input, processes it using a trained CNN model,
and predicts the corresponding dental condition. The model is trained on multiple categories including Calculus, Dental
Caries, Gingivitis, Healthy Teeth, and Hypodontia. In addition to disease prediction, the system provides confidence
scores, disease information, doctor recommendations, food suggestions, and downloadable PDF reports. A web-based
interface makes the system easy to use and accessible to a wide range of users. The primary objective of this work is to
develop a simple, accurate, and user-friendly solution for preliminary dental disease screening. By integrating Deep
Learning with web technologies, the proposed system aims to support early diagnosis and promote better oral
healthcare awareness.

II. LITERATURE REVIEW

Several researchers have applied Artificial Intelligence and Deep Learning techniques for dental disease detection.
Convolutional Neural Networks (CNNs) have shown promising results in analyzing dental images and identifying oral
diseases with high accuracy in one study, researchers developed a CNN-based model for detecting dental diseases from
oral images. The system achieved good classification performance but required a large dataset for training. Another
study focused on deep learning techniques for dental image analysis and demonstrated improved diagnostic accuracy
compared to traditional image processing methods. Re-searchers have also proposed image-processing-based
approaches for detecting dental caries. These methods were effective for identifying cavities but were limited to
specific dental conditions.Although existing systems provide satisfactory results, many of them focus only on disease
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detection and do not offer additional features such as healthcare recommendations or report generation. The proposed
Dental Problem Detection System addresses these limitations by combining disease prediction, doctor
recommendations, food suggestions, and PDF report generation within a single platform.

III. SYSTEM OVERVIEW

The Dental Problem Detection System is an Artificial Intelligence-based healthcare application designed to identify
common dental diseases from dental images using Deep Learning techniques. The system employs a trained
Convolutional Neural Network (CNN) model to analyze uploaded images and classify them into one of five predefined
categories: Calculus, Dental Caries, Gingivitis, Healthy Teeth, and Hypodontia.

The overall framework consists of five major stages: image acquisition, image preprocessing, disease prediction,
recommendation generation, and report generation. Initially, the user uploads a dental image through the web interface.
The uploaded image is resized, normalized, and converted into a format suitable for the CNN model. The trained model
then extracts important image features and predicts the corresponding dental disease along with its confidence score.
After successful prediction, the system displays detailed disease information, doctor recommendations, dietary
suggestions, and preventive measures. Finally, a comprehensive PDF report containing the prediction results and
recommendations is generated for future reference.

The proposed system provides a fast, accurate, and user-friendly solution for preliminary dental disease screening. It
can assist users in identifying possible dental problems at an early stage and encourage timely consultation with dental
professionals.

DENTAL PROBLEM DETECTION SYSTEM

System Overview
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'\ PATIENT / USER Dental Image Upload /‘.. USERS
et Upload Dental Image ¢ 3 t Secure Image Transfer ¢ > sy Patients / Individuals

(Web / Mobile) (APl / HTTPS) General Public

/ DENTALICEINICS Al Processing & Prediction q DENTISTS
| > >
ﬁ E::i;:;::zzes o CNN Model @%D Dental Professionals
, : Disease Classification Review & Diagnosis
(X-ray / Intraoral)

e \ DENTAL KNOWLEDGE BASE N Report Generation ~ > RESEARCHERS /

( .. | Disease Information T Prediction Report > /ii | ORGANIZATIONS

\ /" Recommendations Recommendations \ ;. / Analytics & Insights
- Treatment Guidelines Download PDF - Medical Research

0 Integrated Platform for Accurate Dental Disease Detection and Better Oral Health

IV. METHODOLOGY

The proposed Dental Problem Detection System utilizes Deep Learning techniques to identify dental diseases from
dental images. The methodology consists of several stages including dataset collection, image preprocessing, CNN
model training, disease prediction, and recommendation generation.

4.1 Dataset Collection

A dataset containing dental images was collected and categorized into five classes: Calculus, Dental Caries, Gingivitis,
Healthy Teeth, and Hypodontia. These categorized images were used for training and testing the CNN model.
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4.2 Image Preprocessing
Before training, all images undergo preprocessing to improve model performance. The preprocessing steps include
image resizing, normalization, and data augmentation. Each image is resized to 128 x 128 pixels and normalized to
ensure consistency throughout the dataset.

4.3 CNN Model Development

A Convolutional Neural Network (CNN) is employed for image classification. The architecture consists of convolution
layers, pooling layers, flatten layers, dense layers, and an output layer. The CNN automatically extracts important
features from dental images and learns disease-specific patterns.

4.4 Disease Prediction

When a user uploads a dental image through the web application, the image is preprocessed and passed to the trained
CNN model. The model analyzes the image and predicts the most probable dental disease along with a confidence
score.

4.5 Recommendation and Report Generation

Based on the prediction result, the system provides doctor recommendations, food suggestions, and disease
descriptions. A PDF report containing all prediction details is automatically generated and made available for
download.

The overall methodology enables efficient and automated dental disease detection while providing useful healthcare
recommendations to the user.

V. SYSTEM ARCHITECTURE

The architecture of the proposed Dental Problem Detection System is designed to provide an efficient and automated
solution for dental disease identification. The system integrates Deep Learning techniques with a web-based application
to perform image classification and generate healthcare recommendations.

The architecture consists of six major layers: User Interface Layer, Image Processing Layer, CNN Prediction Layer,
Disease Analysis Layer, Recommendation Layer, and Report Generation Layer.

The User Interface Layer allows users to upload dental images through a simple web application. The uploaded image
is transferred to the Image Processing Layer, where resizing, normalization, and preprocessing operations are
performed.

The processed image is then forwarded to the CNN Prediction Layer. The trained Convolutional Neural Network
extracts important image features and classifies the dental image into one of the predefined disease categories.

After disease classification, the Disease Analysis Layer generates the confidence score and identifies the detected
dental condition. The Recommendation Layer provides disease descriptions, doctor recommendations, food
suggestions, and oral healthcare guidance based on the prediction.

Finally, the Report Generation Layer creates a comprehensive PDF report containing the uploaded image, prediction
result, confidence score, healthcare recommendations, and analysis date. The report can be downloaded and used for
future reference or consultation with dental professionals.
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DENTAL PROBLEM DETECTION SYSTEM
SYSTEM ARCHITECTURE

@) USER INTERFACE LAYER

N o “ - Upload Prediction % Download
ﬂ fiome Rage X Login//iRegistee Dental Image Dashboard . PDF Report
© APPLICATION LOGIC LAYER
User s Image CNN Model Disease ;: Result
Authentication ‘Q Preprocessing Execution JQ Prediction —( Handling
© DATA INTEGRATION LAYER
Wearable Devices Health Monitoring Dental Image User Dental @ External Health ‘
-“V" (Smartwatches / '_.._ Sensors Repositor (B Records ===+ patab:
. Fitness Bands) $ ¥ N, TR R

@ DATABASE LAYER

User Profile Dental Images E Prediction Results Health Reports Security & Backup
Database —CS Database Database == Database Management
e OUTPUT / SERVICES LAYER
Disease Detection Doctor 6 Food & Diet PDF Report Alerts &
© Output Qm Recommendation i Suggestion Generation — Notifications

A Smart Al-Based Architecture for Accurate Dental Disease Detection,
Recommendations and Better Oral Health Management

VI. MODULES

6.1 User Module
e  User uploads dental image.
e  User views prediction result.
e  User downloads PDF report.
e  User receives recommendations.

6.2 Feature Extraction Module

Extracts important image features.
Uses CNN convolution layers.
Identifies affected regions.
Improves prediction accuracy.

6.3 Prediction Module

Predicts the dental disease using the trained CNN model.

Displays the predicted disease along with the confidence score.

Supports classification of Calculus, Dental Caries, Gingivitis, Healthy Teeth, and Hypodontia.
Provides accurate and fast prediction results.

6.4 Report Generation Module
e  Generates a detailed PDF report automatically.
e Includes prediction result, confidence score, disease description, doctor recommendation, and food
suggestions.
o Allows users to download and save the report.
e Helps in maintaining prediction records for future reference.
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DENTAL PROBLEM DETECTION SYSTEM — MODULES
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SYSTEM MODULE SUMMARY
These interconnected modules work together to provide accurate dental disease detection,
i T i and dowr reports for better oral health care.

VII. IMPLEMENTATION DETAILS

7.1 Technology Stack

The proposed Dental Problem Detection System is developed using Python as the programming language and Flask as
the web framework. The Convolutional Neural Network (CNN) model is implemented using TensorFlow and Keras,
while image processing is performed using OpenCV and NumPy. ReportLab is used for PDF report generation.

7.2 Frontend Implementation
The user interface is designed using HTML, CSS, and JavaScript to provide a simple and interactive environment
where users can upload dental images, view prediction results, and download PDF reports.

7.3 Backend Implementation
The backend is developed using Flask to manage image uploads, preprocessing, CNN model execution, disease
prediction, recommendation generation, and communication between the user interface and the prediction model.

7.4 Report Generation
The system automatically generates a PDF report containing the uploaded dental image, predicted disease, confidence
score, disease description, doctor recommendation, food suggestion, and date of analysis for future reference.

7.5 Model Implementation

A Convolutional Neural Network (CNN) is trained using categorized dental images including Calculus, Dental Caries,
Gingivitis, Healthy Teeth, and Hypodontia. The trained model is integrated with the Flask application to perform real-
time dental disease prediction

7.6 Security Measures

The system implements input validation, secure image handling, and controlled file management to ensure reliable
prediction, data integrity, and secure processing of uploaded dental images.
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VIII. EXPERIMENTAL DETAILS AND RESULTS

8.1 Experimental Setup

The proposed Dental Problem Detection System was implemented and tested using Python, TensorFlow, Keras, Flask,
OpenCV, and NumPy. The experiments were conducted on a system with an Intel Core i5 processor, 8 GB RAM, and
Windows operating system. The dataset consists of five dental disease categories: Calculus, Dental Caries, Gingivitis,
Healthy Teeth, and Hypodontia. The CNN model was trained using the preprocessed dataset and evaluated on testing
images.

8.2 Test Results
The developed system was tested under different scenarios to verify its functionality and prediction performance. The
following table summarizes the test results.

Table 1: Test Case Results for Dental Problem Detection System

Test Case Description Result Status
User Image Upload Upload valid dental image Passed v
Image Preprocessing Resize and normalize image Passed v

CNN Model Execution  Load trained CNN model Passed v

Disease Prediction Predict dental disease Passed v

Confidence Score Display prediction confidence Passed v

Disease Information Display disease description Passed v
Doctor Recommendation Recommend appropriate doctor Passed v
Food Recommendation Display food suggestions Passed v
PDF Report Generation Generate downloadable PDF Passed v
Response Time Prediction generated within few seconds ~ Passed v

8.3 Performance Evaluation

The performance of the proposed CNN model was evaluated using Accuracy, Precision, Recall, and F1-Score.
Experimental results indicate that the model effectively classifies dental diseases with high accuracy and provides
reliable predictions within a short execution time.

8.4 Observations

The proposed system successfully classified dental images into their respective disease categories. The integration of
Deep Learning and image preprocessing techniques significantly improved prediction accuracy and reduced manual
effort in the preliminary diagnosis of dental diseases.

IX. APPLICATIONS

 Early Dental Disease Detection:

The system helps in identifying common dental diseases such as Calculus, Dental Caries, Gingivitis, and Hypodontia at
an early stage.

* Clinical Decision Support:

The prediction results can assist dentists in performing preliminary diagnosis and treatment planning.

* Remote Dental Screening:

Users can upload dental images from any location and receive initial screening results through the web application.

* Oral Healthcare Awareness:

The system provides disease information, food suggestions, and preventive care recommendations to improve oral
hygiene awareness.

IJIRCCE©2026 |  AnISO 9001:2008 Certified Journal | 4778




©2026 IJIRCCE | Volume 14, Issue 7, July 2026 DOI: 10.15680/IJIRCCE.2026.1407010
ST Nl | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Tmpact Factor: 9.927| ESTD Year: 2013|

33 & p} m International Journal of Innovative Research in Computer
¥ and Communication Engineering (IJIRCCE)
IJI R cc E (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

- ___________________________________________________________________________________|
* Educational Purpose:
The application can be used by students and researchers to understand the application of Artificial Intelligence and
Deep Learning in dental disease classification.
* Healthcare Research:
The collected prediction results can support future research in dental image analysis and Al-based healthcare systems.
* Digital Report Management:
The generated PDF reports can be stored, shared with dental professionals, and used for future medical reference.

X. LIMITATIONS

The proposed Dental Problem Detection System has certain limitations. The accuracy of the system mainly depends on
the quality of the dental images used for training and testing. Poor-quality or blurred images may reduce the prediction
accuracy. The current model is trained to identify only five dental diseases, and it cannot detect other oral health
conditions. In addition, the system provides preliminary predictions and should not be considered a replacement for
professional dental diagnosis. The application also requires proper image input for reliable results, and further
improvements are needed to support a larger dataset and additional dental diseases.

XI. FUTURE WORK

The future scope of the Dental Problem Detection System focuses on improving its accuracy, functionality, and
accessibility. The system can be enhanced by increasing the size and diversity of the dental image dataset, which will
improve the performance of the CNN model. Additional dental diseases can be included to provide more
comprehensive disease detection. Future versions may support real-time disease detection using mobile cameras, cloud-
based storage for patient records, and mobile application development for Android and iOS platforms. The system can
also be integrated with hospital management systems to assist dentists in maintaining patient records and treatment
history. Furthermore, advanced deep learning models can be adopted to improve prediction accuracy and support early
diagnosis of dental diseases.

XII. CONCLUSION

The proposed Dental Problem Detection System presents an efficient and intelligent approach for the early
identification of common dental diseases using Deep Learning techniques. The system utilizes a Convolutional Neural
Network (CNN) to analyze dental images and classify them into different categories such as Calculus, Dental Caries,
Gingivitis, Healthy Teeth, and Hypodontia. By integrating image preprocessing, feature extraction, and CNN-based
classification, the system delivers reliable prediction results with improved accuracy.

The developed web application provides a simple and user-friendly platform where users can upload dental images and
receive instant prediction results along with confidence scores. In addition to disease detection, the system offers doctor
recommendations, food suggestions, disease descriptions, and downloadable PDF reports, making it more useful for
both users and healthcare professionals.

The experimental results demonstrate that the proposed system performs effectively in classifying dental diseases while
reducing the time and effort required for preliminary diagnosis. Although the system is not intended to replace
professional dental consultation, it serves as a valuable decision-support tool for early screening and oral healthcare
awareness. With future enhancements such as larger datasets, advanced Deep Learning models, and real-time image
analysis, the proposed system has the potential to become a more comprehensive and reliable solution for intelligent
dental healthcare.
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