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ABSTRACT

X-ray image analysis is a very important field to improve the early diagnosis rate and prediction accuracy of
periodontal disease. Research on the development and application of artificial intelligence-based algorithms to
improve the quality of such dental X-ray images is being widely conducted worldwide. Thus, the aim of this
study was to design a super-resolution algorithm for predicting periodontal disease and to evaluate its applicability

in dental X-ray images. The super-resolution algorithm was constructed based on the convolution layer and ReLU,
and an image obtained by up-sampling a low-resolution image by 2 times was used as an input data. Also, 1,500
dental X-ray data used for deep learning training were used. Quantitative evaluation of images used root mean
square error and structural similarity, which are factors that can measure similarity through comparison of two
images. In addition, the recently developed no-reference based natural image quality evaluator and
blind/referenceless image spatial quality evaluator were additionally analyzed. According to the results, we

confirmed that the average similarity and no-reference-based evaluation values were improved by 1.86 and 2.14
times, respectively, compared to the existing bicubic-based upsampling method when the proposed method was
used. In conclusion, the super-resolution algorithm for predicting periodontal disease proved useful in dental X-ray
images, and it is expected to be highly applicable in various fields in the future.
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II. MATERIAL AND METHODS
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Fig. 1. Simplified flowchart for single image
super-resolution algorithm with deep learning.
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III. RESULTS AND DISCUSSION
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Fig. 2. Result images using conventional bicubic
upsampling and proposed super-resolution algorithm in
dental X-ray imaging system.
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Table 1. Evaluated RMSE and SSIM results with respect
to applied algorithm.

Evaluation parameter Bicubic upsampling Super-resolution

RMSE 21.51 8.65
SSIM 0.73 0.90
25 T T T

Root mean square error
HEEEH Structural similarity

Arbitrary value
S

Bicubic upsampling Super-resolution
Image enhancement method

Fig. 3. Graph for similarity results using root mean
square error and structural similarity as function of
image enhancement method.
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Table 2. Evaluated NIQE and BRISQUE results with
respect to applied algorithm.
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Fig. 4. Graph for similarity results using natural image
quality evaluator and blind/referenceless image spatial

quality evaluator as function of image enhancement
method.
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