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1． Project Purpose 
In orthopedics, ultrasound video examinations are regularly performed to evaluate elbow structures such as bones and ligaments, especially for baseball players. Although ultrasound imaging is non-invasive and easy to perform, the images are often unclear due to noise and artifacts, and elbow structures vary greatly among individuals, making diagnosis difficult and time-consuming. This study aims to develop a diagnostic support system using deep learning for ultrasound images. Specifically, we investigate unsupervised anomaly detection of bone injuries, data augmentation using synthetic normal and abnormal ultrasound images, and automatic detection of anatomical structures from ultrasound video sequences. 
2． Results 
(1) We Proposed a landmark detection method using Heatmap-based  Landmark Detection and Shape Subspace Refinement for ultrasound elbow images, enabling highly accurate measurement of elbow joint space distance. This work was accepted for publication in IEEE Access.
(2) We proposed an anomaly detection method for detecting medial epicondyle avulsion in ultrasound elbow  images using training with only normal images. This work was accepted at the international conference Machine Vision Applications and received the Best Poster Award.
(3) We explored ultrasound image generation methods,  using diffusion and its related methods. 

3． Roles of the MCRP and its significance
MCRP supported the training and computation of deep learning models, as well as the execution of ablation studies. In addition, the use of MCRP significantly reduced the experimental and training time, enabling efficient large-scale experiments and accelerating the overall research process. 

4． Future plan
We plan to improve the robustness of the landmark detection model through data augmentation using generative models, enabling stable performance on diverse clinical ultrasound images. 
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