
Abstract 

This thesis aims to design and implement an X-ray dental disease 

recognition system with high efficiency, fewer errors, and less time. The 

proposed system consists of two parts; Artificial Intelligence (AI) and 

Raspberry pi. 

  In Artificial Intelligence (AI), used Convolutional Neural Network 

(CNN) architecture to classify jaw tumours from panoramic X-ray images 

employing transfer learning with fined-tuned versions of (VGG-16, VGG-19, 

and ResNet50). The cause of using a pre-trained network with fine-tune to avoid 

the overcome in the model, because of the limited dataset in medicine specially 

in dental, and to reduce the time to train networks, and not needing a computer 

with high specifications to perform this task. The proposed work has been 

trained on 174 panoramic x-rays divided into three classes of jaw tumours were 

focused on oral and maxillofacial surgery: ameloblastoma, complex odontoma 

and normal case (healthy). 

The better result was in the model 2 (c) VGG19 with augmentation and 

0.25 dropout, where the accuracy of the test is 94.29 %, and a good result 

obtained during validation loss ،where the value is 0.2380%. So, the number of 

predictions for this model is 33 out of 35 images. The second-best result was in 

model 2 (d) VGG19 with augmentation and 0.5 dropout, where the accuracy 

curve of validation data become 91.43 %, the validation loss curve which is 

0.2174 %.  The model predictions are 32 out of 35 images. This system output 

is fed as input to the Raspberry Pi 3 Model B. 

 The second part is a Raspberry pi 3 model B, its low-cost hardware, 

small size and low power. It focuses on the verification process, which entails 

modifying new values for x-ray images and checking them, and then the output 

of the Raspberry Pi is attached to a monitor to show the result. The time is taken 

to verify the X-ray image in model 2 (c) VGG19 is 19.4653 seconds. 




