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Organizing a cross-disciplinary team in image diagnosis research areas, in 
which Kyoto University leads the world, and in collaboration with Canon, this 
clinical research project is designed to develop and commercialize bioimaging 
technology for next-generation medical diagnostics. The goals of the project 
are to develop the most advanced diagnostic equipment in the world, making 
the best use of optical technology, and to pioneer new diagnostic fields for 
early and noninvasive detection of diseases, ensuring improved quality of life.

The project entitled "Innovative Techno-Hub for Inte-
grated Medical Bio-Imaging" (CK project ["C" from Canon 
and "K" from Kyoto University]) is implemented in a rare 
collaboration model comprising one university and one 
business.

Multiple projects are ongoing, run by members from 
Kyoto University numbering more than 100 from Graduate 
Schools of Medicine, Pharmaceutical Sciences, Engineering, 
and Informatics, and by those from Canon also numbering 
more than 100 including expert engineers from various ar-
eas and marketing staff.

Kyoto University and Canon Promote
Academia-Industry Collaboration to Meet a New
Commercialization Challenge (CK Project)

  The project needs to contribute to society not only by 
promoting basic research and development, but also de-
veloping tangible products. Several prototypes have been 
created incorporating novel technologies through product 
development efforts in response to the needs in the field of 
medical care and based on technological seeds. Moreover, 
clinical research is ongoing using these prototypes in coop-
eration with various diagnosis and treatment departments 

of the Kyoto University Hospital.
 In the project, academic researchers and engineers make 

a concerted effort to conduct their research. Researchers in 
medicine, engineering, and other areas of Kyoto Univer-
sity collaborate with engineers from business in promoting 
advanced clinical research based on medical knowledge. 
Expectations are high that interdisciplinary and university-
business cooperation among staff from a broad range of 
specialized areas sharing laboratories will lead to innovative 
ideas and facilitate clinical research.

Optical Coherence Tomography Research 
Group Aims at Faster and Higher-Resolution 
Performance

The research group works on establishing a technology 
for detecting signs of important sight threatening diseases 
appearing on fundi (eye fundus diagnostic modality), aim-
ing to deliver higher-level and more effective treatments in 
the area of lifestyle diseases. To this end, the group intends 
to achieve a breakthrough in optical coherence tomography 
(OCT) giving further improvements in imaging speed and 
resolution (pushing optical resolution limits and improving 
sensitivity).

More specifically, the group has worked on the develop-
ment of a high-speed, wide-field angle prototype with the 
world's highest lateral resolution of 5 μm utilizing Canon’s 
precision technologies (optical and control systems). In ad-
dition, research and development has been ongoing on a 
prototype of high-end elementary technology testing ma-
chine incorporating human eye aberration correction.
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Optical Imaging Clinical Research Project 
Pioneers New Diagnostic Fields
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Optical Imaging Clinical Research Project

▲ Kyoto University-Canon collaboration model

▲ Example of observation results obtained by prototype 
of high-end elementary technology testing machine
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  The prototype depicts microstructures at a molecular 
level and enables the operator to observe blood cell move-
ments in fundal capillaries. By imaging for both normal and 
pathological eyes, it may become possible to detect initial 
vascular changes associated with lifestyle diseases. The group 
plans to build a more practical prototype that offers higher 
responses, lateral resolution and contrast and to prove its ef-
ficacy through clinical research.

Clinical research is ongoing, promoted principally by re-
searchers in ophthalmology. Since the project members in-
clude researchers in diabetes and general internal medicine, 
orthopedics, and otolaryngology, the project will study the 
efficacy of the prototype in various diagnosis and treatment 
departments.

Ultrasound Research Group Works 
Toward Technological Innovation

The group works on the research and development of 
novel technologies with the focus on ultrasound equipment 
that is excellent in noninvasive determination, real-time per-
formance, and portability. The goals of the group are to im-
prove technologies supporting early diagnosis and treatment 
of cancer, arteriosclerosis and other lifestyle diseases and to 
respond to social needs by improving QOL for individuals 
and reducing medical expenses. In particular, the group will 
develop a next-generation ultrasound probe by establish-
ing novel technologies with a wide transmission frequency 
bandwidth and high flexibility to make the system intelligent 
(through information processing capabilities and computer 
controls). Moreover, the group's efforts will be directed to-
ward developing novel beam-forming methods and suitable 
image reconstruction algorithms.

These products are intend to overcome weaknesses 
of conventional ultrasonographic equipment such as (1) 
dependence on the skill of the operator, (2) small imaging 
areas, and (3) low reproducibility between individuals and 
histories, as well as to gain new diagnostic information on 
tissue characteristics and functions such as tissue viscoelas-
ticity and higher-order myocardial strain for improving di-

agnostic accuracy.
The group also investigates multimodality imaging, 

working on the integration of novel technologies for ultra-
sound imaging, which enables visualization of neovascular 
network of breast cancer. In addition, the group's ongoing 
development topics include molecular probe and image fu-
sion technologies.

Image Diagnosis Systems Research Group Aims to 
Improve Clinical Image Diagnosis

Advance in digital technology has resulted in dramati-
cally increased image diagnosis specialty, on the one hand, 
and in a greatly expanding volume of images provided by 
modalities, on the other, posing increased burdens on doc-
tors. The research group, investigating diagnostic processes 
followed by radiologists, conducts research and development 
on novel image processing methods and diagnostic decision 
support systems. The goal is to implement a computer aided 
diagnosis (CAD) system for reduced radiologists’ workload, 
improved accuracy of clinical image diagnosis, and assured 
safety. Since the research needs to use a huge amount of three 
dimensional medical image data, the group has successfully 
developed a new medical image storage system, which offers 
high throughput at loading data, search capability, and facility 
for research. The group is presently working on the develop-
ment of an integrated computer aided diagnosis (CAD) and 
reporting system to enable diagnosis of pulmonary nodules in 
CT. This system presents inferred diagnosis to the radiologist, 
using not only the features and size of the abnormal area de-
termined with image processing techniques, but also diverse 
sets of medical data such as views of radiologists, laboratory 
data, and patient history. In addition, this system provides 
reasons for each diagnosis, as well as assists the radiologist in 
creating image diagnosis reports. 

Grand Expectations for CRCMeD
The Center serves as a venue for collaboration, where researchers 
from Kyoto University, those from other research and medical 
institutions, and engineers from Canon can meet. Expectations are 
high that the Center will enable the group members to make efficient 
use of the vast volume of medical data and knowledge owned by 
Kyoto University and promote academia-industry collaboration for 
accelerated research.

▲ Ultrasound images obtained by integrated 
novel technologies

▲ Integrated computer aided diagnosis (CAD) 
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