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Objectives of Research and Development

The aim of this study is to develop a Computer—Aided Diagnosis (CAD) system (Figure 2) that
utilizes images captured by the Casio DZ-D100 dermoscopy camera (referred to as dermocamera) to

assist dermatologists in decision—making for skin cancer diagnosis

In the first phase of the research, a “Standard Mode AI” was developed to analyze a single
dermoscopy image captured by the dermocamera and provide guidance for distinguishing between
benign and malignant conditions. Using Artificial Intelligence (AI) technology, the classifier
was trained on dermocamera images collected from multiple facilities to develop a practical Al-

based classifier.

In the second phase of the research, building upon the Standard Mode AI, a "Multimodal Mode AI”
was developed to improve the identification accuracy using dermocamera images captured in
polarized/non—polarized continuous shooting modes. Additionally, leveraging the wide-field
imaging capability of the dermocamera, a “Wide-Field Mode Detection AI” was developed to

streamline the screening process for multiple lesions

Achievements of Research and Development

@D Standard Mode AT

We developed a Standard Mode Al using domestically collected multi—facility data (18, 142 cases
in total) in collaboration with Shinshu University. Through a comparative performance test
between the Al and dermatologists, we achieved performance equal to or higher than that of
dermatology specialists. Additionally, by comparing the performance of our developed AI with
publicly disclosed performance values from other research institutions using the same dataset,
we objectively confirmed that our AI technology reached a reasonable level. Furthermore, we
conducted observer experiments with CAD and confirmed that doctors including non—dermatologist
physicians, non—specialist dermatologists, and clinic doctors could increase specificity
without decreasing sensitivity by using CAD. We completed a product prototype to run the
Standard Mode AI on the cloud and completed the clinical performance test protocol through a
face-to—face consultation with the Pharmaceuticals and Medical Devices Agency (PMDA) (Medical

Device Protocol Consultation (Clinical Trials): Reference No. P3552)

® Multimodal Mode AT

Using domestically collected multi—facility data (10, 287 cases in total) obtained through
continuous shooting (polarized/non—-polarized) with the dermocamera, we aimed to improve
performance by utilizing multiple images. Based on the Standard Mode AI, we developed the basic

configuration of a “"Multimodal AI” that incorporates the interactions obtained from two images,



namely, “polarized image” and “non—polarized image,” into the classification results. We have
filed a patent application for this development (Patent Application No. 2022-151008). It was
confirmed that the Multimodal AI significantly improved performance by simultaneously
classifying both the polarized and non—polarized images compared to using only the non-—
polarized image in the Standard Mode AI. Based on the research results, we completed a concept

proposal for verification tests for domestic and international approval applications

® Wide-Field Mode Detection Al

We developed two sub—functions: “Screening Function” and “Follow-up Observation Function.” The
Screening Function detects multiple moles from a single wide—field clinical image of patients
with multiple moles, scores and sorts the possibility of malignancy for each lesion and
presents the results. We completed a cloud—implemented prototype for this function. The Follow—
up Observation Function compares current and past wide—field images, quantifies differences in
color, size, and other characteristics of each lesion, and supports the detection of highly
changing (i.e., high-risk for malignancy) lesions. We completed a prototype product to assist
in the detection of such lesions. Through observer experiments using CAD, we confirmed that the
diagnostic workflow time can be reduced while maintaining equivalent accuracy, thanks to the
Follow—up Observation Function. Based on the research results, we completed a concept proposal

for verification tests for domestic and international approval applications



