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Research and Development of Medical Devices and Systems to Achieve the

Future of Medicine
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Research and Development of Advanced Medical Devices and Systems to Achieve
the Future of Medicine / Development of a Smart Treatment Chamber for the
Improvement of Both Medical Safety and Efficiency
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In this project, We Dr. Toshio Chiba, who is CEO of KAIROS CO., LTD., tried following developments
as a principal researcher with Prof. Yasuhiro Koike of Keio University and Mr. Hideki Tengeiji of
JVCKENWOOD Corporation. We developed the first prototype of a small-sized 8K endoscopic camera
and a camera control unit (CCU), improved parameters and user-interfaces in CCU, designed
optimization of elemental technologies of 8K transmission optical interface for 8K medical image,
developed and evaluated a 3D converter for a monocular endoscopic image of 4K resolution and a

super-high density polarizing film for 8K-3D LCD panel.

About development of the first prototype of a small-sized 8K endoscopic camera and CCU, evaluation
of resolution, sensitivity and S/N of the camera was carried out. These specifications did not reach the
target values yet, however, gradation value and noise reduction performance were improved by
arrangement of bit length of signal from the 8K camera head. Furthermore, functional improvement,
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especially digital zooming, and simplification of user-interface of the CCU were tried for clinical

application.

About development of 8K transmission optical interface for clinical application, we progressed
optimization of elemental technology based on the “ball-point pen type interconnect” for GI-typed
plastic optical fiber with easy extraction/insertion. Specifications of interface for easy 8K image

transmission (not less than 24Gbps) were determined.

About development and evaluation of the 3D converter for 4K image, we designed and developed
control boards for 3D image conversion from 2D monocular endoscopic image (4K resolution) by
virtual binocular parallax and convergence angle with an original conversion algorithm. Input and
output interfaces were both four 3G-SDI cables (3840x2160, 59.94fps, line-by-line, delay time within

1 frame (16 ms)). Hardware debug is currently carried out for adjustment of 3D output parameters.

About development of a super-high density polarizing film for 8K-3D LCD panel, we adopted 55-inch
circular polarization film (line-by-line) on the 8K LCD panel, and tried the first prototype of the film
with vertical viewing angle of +/-4 degrees, horizontal viewing angle of 178 degrees and optimal
viewing distance of 120 cm. When we tested display of 8K resolution CG image on the 55-inch 8K
LCD with the film, highly minute and smooth stereoscopic image without any jaggies were enabled
Some ophthalmologists described our 8K-3D images as an ultimate natural stereoscopic image like

real objects.
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