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Abstract

We present a comprehensive, innovative project aimed at enhancing oral cancer
screening and public health through a digital platform named AIDOC (Artificial
Intelligence system for Detecting Oral Cancer). This smartphone- and web-based system
leverages integrative artificial intelligence (Al) to support both self-examinations by
individuals and professional evaluations by dental practitioners. Users can submit oral
images via the platform, where advanced Al models analyze them to detect potential oral
lesions, including oral potentially malignant disorders (OPMDs) and oral squamous cell
carcinoma (OSCC). The Al system is not only identifying lesion types but also precisely
delineates their boundaries. Verified by specialist dentists, the platform provides timely
recommendations, ensuring patients at risk receive early diagnosis and treatment before
lesions progress to advanced cancer stages. This project addresses the urgent need for
scalable, efficient oral cancer screening tools, especially for underserved rural and
disadvantaged populations. Current manual practices are inefficient and fail to meet the
increasing demand for screening. Our platform bridges this gap by enabling seamless
transfer of patient information and images from remote locations to specialists, reducing
the burden on public health workers. To meet these national and global needs, we have
developed new machine learning algorithms that surpass existing methods in accuracy,
efficiency, and comprehensiveness, and which adhere to stringent user experience and
cybersecurity requirements. With its potential to significantly improve screening
throughput and early detection rates, this project represents a critical advancement in
telemedicine and oral health surveillance, aligning with public health policies to reduce
the mortality and morbidity associated with oral cancer globally.
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