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1. 연수활동 내용

연수목적

1) Cooperate the research with the team from the Pattern Recognition 
unit of FAU to develop AI-based CBCT image motion compensation 
technology, 

2) Workshop on AI-based healthcare data processing and discussion 
on the direction of collaboration between by the BK21 Four System 
Health Science & Engineering program at EWHA and the Pattern 
Recognition unit of FAU.   

연수내용

To develop the deep learning model for the CBCT image motion 
compensation, the cephalometric landmark of the human head from 
2D-space image in multiview are detected with the deep learning 
model. Then, the detected landmark from all of the view is projected 
to 3d to calculated the mean average position as a reference position 
of the human. After that, each 3D reference landmark is projected 
back to 2D space, and the difference position between the detected 
landmark and reference point in 2D space is used to compensate the 
motion of the human during taking the CT scan.

결과 및 시사점

The head phatom dataset is prepared by labeling 16 cephalometric 
landmarks on 19 patients. The dataset is divided to training and 
testing dataset for landmark detection deep learning model. We tested 
the benchmark detection model based on convolutional neural 
network (CNN) and transformer network. The HRNet – w32, which is 
the CNN based model, acheived the best accuracy with 5.2958±7.4726  
mm MRE. Then, we used the landmark information that are detected 
from detection deep learning model to do the motion compensation. 
Furthermore, we perform the motion compensation with varies 
scenarios of landmark information, and achieve the best images 
quality with 0.66656 SSIM, 28.82544 PSNR, 9.43386 RMSE.

향후 연구에 
대한 적용방안

We plan to develop practical deep learning model for CBCT motion 
compentation to enhance the 3D CT scan quality by reducing the 
noise from  the human motion.



2. 일자별 활동내역(사진 첨부하여 구체적으로 기술 요망)

2022.09.15 - 2022.09.23
- Confirm the correctness of all 16 cephalometric landmarks of all 19 

patients in both 2D and 3D space.
- Found the problem on 2D projection images, i.e., 16 patients with missing 

landmark and 3 patients with wrong position landmark problems, and 
summarized all of the problem of each patient.

2022.09.26 – 2022.09.30
- Solve the missing landmark problem by updating the 3D to 2D projection 

configuration, and generate the new landmark position and 2D projection 
images with new configuration for 16 patients.

- Solve the wrong position landmark by updating the landmark position in 
3D space, and generate the new 2D projection images for 3 patients.

- Confirmation the correctness of all 16 landmarks of all patients.



2022.10.03 - 2022.10.07
- Generated 3D and 2D head phatom CT images that having the motion 

during the capturing the images.
- Confirm the correctness on the landmark of the image with motion.

2022.10.10 - 2022.10.14
- Study deep learning landmark detection model and testing the model on 

2D projection images of the head phantom with and without motion.



- The landmark detection deep learning result on 2D projection of head 
phantom without motion.

- The landmark detection deep learning result on 2D projection of head 
phantom with motion.

2022.10.17 – 2022.10.26
- Implement the motion compensation on the head phantom CT images 

with motion by using the predicted landmarks.
- Testing the motion compensation on the images with varies scenarios 

that using different information of the landmarks comparing with the 
original CT images with motion.

- The motion compensation results
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