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Institute of Applied Mechanics, National Taiwan University
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Market Needs:

The musculoskeletal ultrasound system is currently the frontline imaging tool used for diagnosing musculoskeletal
pain and sports injuries. In the past, when utilizing this tool for diagnosis, the emphasis was on subjective judgments
based on the distribution of echoes in its static structural conditions. This patented technology, however, first captures
dynamic ultrasound images, utilizes artificial intelligence to locate the acromion and greater tubercle, and employs
deep learning techniques to assess the risk of subacromial impingement syndrome. The market for this technology can
be targeted towards clinical departments that deal with the treatment of musculoskeletal pain, such as rehabilitation
medicine, Given that shoulder pain is the second most prevalent after lower back pain and considering the rapid
expansion-of physical therapy and clinics addressing the aging society, the technology developed by our team,
combined with self-paid injections and physical therapy interventions, offers significant added value.

Our Technology:

Our self-developed algorithm, demonstrating the highest localization performance, will be chosen to annotate the
subacromial mation trajectory. The preliminary model has shown acceptable accuracy and has been published in
Ultrasonics 2023 ("Deep learning algorithm for predicting subacromial motion trajectory: Dynamic shoulder ultrasound
analysis"). Two primary models are being considered for diagnosing subacromial impingement. The first approach
involves tracking the motion of the greater tubercle relative to the acromion and generating a time-location curve.
Subsequently, a deep learning algorithm will be developed to classify whether the time-location curve corresponds to
participants with or without subacromial impingement. The second approach involves feeding the model individual
images, each labeled as either subacromial impingement (+) or subacromial impingement (-). Data processing will
oceur at the individual level, In other words, if the majority of images from the same individual are classified as
subacromial impingement (+), the entire batch of images from that individual will be labeled as subacromial
impingement (+). Our algorithm will provide the highest risk of sibacromial impingement based on the data from the

two models.

Strength:

Dynamic ultrasound images of the shoulder joint have historically had limited clinical value due to a lack of
quantitative assessment. Our team is the first to use image capture combined with mathematical-algorithm techniques
to quantify dynamic images of the acromion and humeral greater tubercle. We exclusively introduce parameters such
as the vertical distance between the acromion and humeral greater tubercle, rotation radius, and rotation angle.
Utilizing deep learning techniques, the required parameters are rapidly extracted without the need for manual
operator input. Additionally, post-extraction, an artificial intelligence algorithm promptly determines the risk of
subacromial impingement, providing reference information for physicians before and after intervention. This real-time
feedback is then communicated to the patient. This represents an innovative approach: in the current medical field,
offering a forward-looking diagnostic and treatment process for shoulder pain.
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Intellectual Properties:
Our research team has extensive experience in the relevant applications of musculoskeletal ultrasound imaging.
Since 2020, we have published nine papers that can be found on PubMed
(https://pubmed.ncbi.nlm.nih.gov/?term=chang+kv+Lin+CY&sort=date)
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