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Kazuaki Nakane “Analytical method using topological concepts on
pathological images”

Homology is one of the important concepts of mathematics field called topology
geometry.

Currently it is highly abstracted and very difficult to understand everything to the
person not specialized in mathematics

However, in the case of two dimensions (apply to the image analysis), it is very simple.
Because the origin of this concept comes from “Konigsberg’ s bridge problem” (A stroke
of writing), we can interpret as an index for quantitatively evaluating the state
of contact.

This time, image analysis method using homology will be introduced and several

applications to medical images
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Imaging Now in Kanagawa

Luis Diago (Meiji Univ.)
A study on data acquisition and its processing to construct a rating system

of diagnosis ability
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Current status and future of computer—aided diagnosis (CAD) in clinical



imaging in the new era of artificial intelligence (AI)

Computer—aided detection/diagnosis, so-called ”“CAD”, is rapidly entering the
radiology mainstream. It has already become a part of the routine clinical work
especially for the detection of breast cancer with mammograms/ultrasound, chest
nodule with radiography/CT images, and polyp with CT colonography, in which the
computer output is used as a “Second Opinion” in assisting radiologists’ image
interpretations. Recent powerful AI technology such as deep learning technology
advances the development and improving the performance of CAD to the next stage, and
sometimes it is called as "AI-CAD”. In my talk, current status and its future of AI-CAD

will be introduced and some issues to be solved will be also be discussed.

Jun Xu (Nanjin Unv.)

Computational Pathology for Precision Medicine

Computational pathology is the integration of digital pathology with advanced
artificial intelligence (e.g., machine learning) technology. Its goal is to use a
combination of primary sources of data (e.g., pathology, radiology, clinical
electronic medical records, laboratory data, etc.) to achieve more accurate disease
diagnosis and optimal clinical care. My talk comprises the following four aspects:
1) what is the computational pathology and how this technology will change the
pathologists’ role in clinical care; how computational pathology will contribute
to precision medicine. 2) our recent works in developing advanced deep learning based
approaches for the histopathological image analysis in the cells and tissues level
computation; 3) Based on the cells and tissues level computation, PathOmics were
developed towards tumor quantification and precision disease diagnosis and
prognosis; 4) Our recent work on the fusion of radiological and pathological data

for more accurate diagnosis and prognosis

Nasir Rajpoot (Warwick Univ.)

Histology Footprint Analytics

The human brain is fantastic at recognizing people and objects and building an
understanding of the natural world around us. However, the visual cortex is not ideal
at objectively measuring

what we see and complex spatial patterns hidden in plain sight cannot sometimes be
deciphered by the naked eye. Computational Pathology is an emerging discipline
concerned with the study of computer algorithms for understanding disease from the

analysis of digitised histology images. I will show some snippets of computational



pathology research in my group to demonstrate the value of analytics of
information-rich, high-resolution whole-slide images (WSIs, the so—called Big Cancer
Image Data) for cancer diagnosis and prognosis. I will show examples of how
histological motifs extracted from digital pathology image data are likely to lead
to patient stratification for precision medicine. I will then discuss some of the
main challenges in digital pathology and opportunities for exploring new unchartered

territories.



