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This research aims to address the challenge of automatically

identifying and delineating the boundaries of the lower jaw in

panoramic radiographic images using u-net. Accurate

segmentation of the lower jaw is essential for various dental

applications, enabling dental professionals to analyze its structure,

position, and relationships with other dental and skeletal features.

The development of computer vision for this task is to effectively

handle the challenges posed by panoramic radiographs, such as

variations in image quality, variations in patient positioning,

overlapping structures, and anatomical variations among

individuals [1]. The algorithms should be able to handle these

challenges to provide reliable and accurate lower jaw detection

and segmentation results.
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Data Description

 Tools: Google Colab / TensorFlow library

 Model: U-Net

 Optimizer: Adam

 Loss Function: Binary Crossentropy

 Metric: Accuracy

 Training Hyperparameters: Learning Rate: 1e-4, batch size:

3, epochs: 200

Methodology

 The dataset [2] used comprises of 116 x-rays of panoramic

dental x-rays taken at Noor Medical Imaging Center that are

anonymous and de-identified.

 The widths range from 2600-3138 pixels, and their heights

range from 1050-1380 pixels.

 Preprocessing: resize x-ray/ mask to shape (512x512), converts

them to grayscale, and normalize.

 Number of Training images: 105

 Number of Test images: 10

Figure 1. Sample of the data and masks used in

this project. Left: Original x-ray Right: Mask

annotated manually by human.

Figure 2. The U-Net Architecture used in this project,

adopted from [3]

Test Accuracy Training Accuracy

Learning rate =

0.001
94% 96.79%

Learning rate = 

0.0001
95.03% 96.9%

Table 1. Accuracy results on Training and Test datasets. 

Figure 3. Samples of segmentation results.
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 This project aims to automate mandible segmentation

using the U-Net artificial neural network (ANN).

 The achieved results show the efficacy of utilizing ANN for

automating mandible segmentation.

 Future efforts should concentrate on enhancing model

performance by incorporating a larger set of x-rays.

 Subsequently, employing this tool to classify jaw

abnormalities.
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