
SMILED 

(Smart Machine for Identifying Dental Lesion in Dental Radiograph) 

 

 

SMILED is an innovative system that accurately segments dental lesions in radiographs using 

advanced image processing and machine learning. It addresses challenges in dental caries 

diagnosis by employing hybrid U-Net architectures and integrating various convolutional 

neural network models. Privacy concerns are addressed through differential privacy, protecting 

sensitive medical data during the training process. SMILED also incorporates MLOps 

methodologies, enabling continuous improvement of the models through validation by dental 

practitioners. By streamlining workflows and automating processes, SMILED improves dental 

diagnosis and treatment planning, which aligns with SDG 3 (Good Health and Well-being) and 

SDG 9 (Industry, Innovation, and Infrastructure), revolutionizing dental diagnostics and 

enhancing patient care. 
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The Innovation in SMILED 

(Smart Machine for Identifying Dental Lesion in Dental Radiograph) 

 

SMILED (Smart Machine for Identifying Dental Lesion in Dental Radiograph) is an innovative 

system designed for accurate segmentation of radiolucent lesions in dental radiographs. It 

utilizes Cone Beam Computed Tomography (CBCT) images along with advanced image 

processing techniques and machine learning algorithms. The primary objective of SMILED is 

to employ computer vision methodologies to efficiently partition radiolucent lesions and assess 

the intersection of union using various convolutional neural network architectures. 

 

Precise segmentation of dental radiographs is essential for effective dental caries diagnosis. 

However, deep networks used for this purpose face challenges due to the diverse traits exhibited 

by oral carious lesions. The segmentation process becomes difficult due to various factors such 

as diverse lesion topologies, complex medical structures, and poor image quality caused by 

low contrast, noise, irregularities, and fuzzy borders. To address these challenges, SMILED 

introduces a novel approach by employing hybrid U-Net architectures including U-Net, 

DoubleU-Net, U2-NET, and SA-UNET. Each architecture is specifically designed for the 

segmentation of radiolucent lesions. The innovative aspect lies in the integration of these 

advanced models, which significantly enhances the accuracy and efficiency of the 

segmentation process. 

 

Privacy of sensitive medical data is of utmost importance in healthcare applications. To address 

privacy concerns, SMILED implements a focus on differential privacy during model 

implementation. Differential privacy ensures that even with minor changes to the data, the 

query outputs generated cannot reveal significant information about any individual. This 

methodology provides robust privacy guarantees during the training process. 

 

To further enhance the performance of the U-Net models, SMILED incorporates MLOps 

(Machine Learning Operations) frameworks. This integration enables continuous improvement 

and optimization of the models through efficient data management, reproducibility, and 

automated deployment. By leveraging these cutting-edge techniques, SMILED aims to 

significantly advance the accuracy and efficiency of radiolucent lesion segmentation in CBCT 

images. The integration of hybrid U-Net architectures, along with considerations for privacy 



and the adoption of MLOps methodologies, contributes to the comprehensive and robust nature 

of the proposed solution. 

 

The deployed instance of SMILED provides a comprehensive end-to-end solution for dental 

professionals. It allows practitioners to upload CBCT and Segmentation images, facilitating 

model training. A validation module enables the verification of results, while a visualization 

interface enhances the interpretability of the segmentation output and augmentation process. 

By streamlining the workflow and harnessing automation, SMILED contributes to improving 

the effectiveness and accuracy of dental diagnosis and treatment planning. 

 

In summary, SMILED integrates cutting-edge image processing techniques, machine learning 

algorithms, and hybrid U-Net architectures to achieve accurate radiolucent lesion 

segmentation. By addressing privacy concerns and employing MLOps methodologies, 

SMILED contributes to the advancement of dental diagnostics, aligning with SDG 3 (Good 

Health and Well-being) and SDG 9 (Industry, Innovation, and Infrastructure). This integrated 

system provides dental professionals with a comprehensive solution, enabling efficient and 

reliable dental lesion identification and treatment planning. By revolutionizing the field of 

dental diagnostics, SMILED sets the stage for improved patient care and outcomes. 
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