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Objective 1. Create new annotation strategies to improve diagnostic accuracy and to
6. Research minimize the burden of the annotation procedure in whole-slide imaging analysis.
We will investigate how the combinations of auto encoder (AE) with unsupervised
machine learning methods can improve the identification and extraction of hundreds-of-
millions of histologic structures in whole-slide images. We will also validate the
efficiency of the annotation-free strategies in immune-histological analysis of tumor-
infiltrating lymphocytes.
Objective 2. Develop a web-based software to enable domain experts to fully utilize
the proposed method and lead them into a better decision-making. Designing and
implementing a web-based software will provide broad access to the entire biomedical
research community. We will explore how the new annotation strategies can be involved in
the software development process and help the domain experts in improving their decision-
making process by enhancing the interpretation of the whole-slide images.

Objective

7. Research Advances in whole-slide imaging technology have transformed the field of pathology over
the last 20 years. While early microscope scanners provided over 24 hours of scanning a
single slide, the recent microscope scanners can digitize an entire glass slide within a few
minutes, generating reliable and highly quantitative microscopy image data. As a result,
digital pathology datasets have become increasingly common in clinical and basic science
investigations.

Summary

Artificial intelligence (AI) techniques including machine learning (ML) algorithms have
been employed in detecting, diagnosis, treatment, and prevention of human cancers, aiming
to promote the transition of modern pathology. Specialized software tools with on-board
ML provide faster turnaround times in the quantitative analysis of whole-slide images
(WSIs). However, extracting large-scale histological structures from the WSIs presents
significant challenges for investigators to overcome.

This research proposal will develop new ML methodology and a web-based open-source
software to address: 1. the histologic feature identification and extraction of tissue fragment
at various magnifications in the whole-slide images, improving the ML accuracy of cancer
tissues; 2. an web-based open-source software, enabling the domain experts to find the
histologic features with the small annotation effort so that the histologic findings can be
determined very quickly. We will explore combinations of auto-encoder (AE) with
contemporary unsupervised machine learning methods to determine the most important
features among hundreds-of-millions of histologic objects, and how these features can be
applied to the web-based open source software, improving the effectiveness of the cancer
detection as well as reducing the burden of annotating the massive biomedical image data.

Prototype of the web-based Al tools for whole-slide imaging analysis can be found from
the link https:/sites.google.com/view/sanghoon-lee/research.

8. Need for The living expenses should be paid by the Korean government.
funding from
Korean
government

Two Korean students will perform the research work for one year and the researcher can
teach the students for one year and $50,000 are expected to be paid for the researcher.

9. Request

for Korean Please see the link above for the research interests and contact via email if you have any

Universities question.



