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Program of the 2nd Symposium of
the 'Color’ of Digital Imaging in Biology and Medicine

-Chairman :
Hiroshi TANAKA, Tokyo Medical and Dental University

-Steered by :
Preparatory Committee for Digital Biocolor Society

-Sponsored by:
The Medical Information System Development Center
The Ministry of International Trade and Industry

-Term :
April 1-2,2000

-Venue :

The Lecture Hall of the Building No.5, Tokyo Medical and Dental University

(Two minutes walk from JR Chuo-Line Ochanomizu Station, or nearby Subway Marunouchi Line
Ochanomizu Station. Please consult the map)

1-5-45, Yushima, Bunkyo-ku, Tokyo 113-8519, JAPAN

Tel 81-3-3813-6111 (the main number)

-Scope :

While the wide spread of digital imaging in medicine, for instance, telemedicine and electronic patient
records, is going to generate various problems concerning the color inconsistently reproduced by
various display equipment, the multispectral imaging which has far superior accuracy in color
reproduction is going to be put into practical use. A common recognition, which was developed at the
1st symposium held on May in last year, that the color problem may affect a wide area of medical
science and its practice, and it requires interdisciplinary collaboration of medicine and engineering
science to be resolved, has promoted arrangements for the next symposium and establishment of
brand-new Digital Biocolor Society at the same time.

You can get an electronic version of its proceedings distributed free at the home page of the
symposium indicated at the contact address shown below. Besides, active participants will have an
electronic version of a scientific journal including enriched papers which is planned to be published
after the symposium.

As well as the 1st symposium, a lot of active attendees are welcome and fruitful discussions are
expected at this 2nd symposium.
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-Schedule :

Sat. April 1st, 2000

13:20 Opening Remark

13:30 Tutorial Seminar "Introduction and Application of Multispectral Imaging”

14:30 Panel Discussion "What the 'Color’ of Digital Imaging in Biology and Medicine Should Be"
- Part 1 : Approaches From the Aspects of Key Technologies -
Chair : Yoichi MIYAKE, Masahiro NISHIBORI

16:30 Tutorial Seminar "Introduction and Recent Researches of Color Vision"

17:30 Ceremony and Meeting for Foundation of Digital Biocolor Society

18:30 Welcome Party (at the party hall of Restaurant Almeida)

Sun. April 2nd, 2000

09:00 Tutorial Seminar "Foreseeing Ultimate Changes of Medicine Forced by the Internet”

10:00 Panel Discussion "What the 'Color’ of Digital Imaging in Biology and Medicine Should Be
- Part 2 : Approaches From the Needs in Medical Practice -
Chair : Hiroshi TANAKA, Norimichi TSUMURA

12:30 (lunch time)

13:30 Research Plan Proposal Session

15:00 Closing Ceremony

-Registration :

Please send an e-mail, including the participant's name in original language (if possible), the name
transcribed in English, the affiliation, the degree, the postal address, the telephone number, the fax
number and the e-mail address, to the secretariat. If the participants is resident in Japan, please remit
the registration fee of 5,000 Japanese Yen (approximately 50 USS$, including seminars, an electronic
proceedings, an electronic journal and a welcome party) to the account indicated bellow. Attendees of
the symposium must make registration in advance, because only an electronic version of proceedings
will be published and no printed material will be distributed at the venue. The registration fee for
students is reduced to 2,000 Japanese Yen, and participants resident outside Japan are exempted from
paying the registration fee.

[Bank transfer to] Symposium of the 'Color’ of Digital Imaging in Medicine, Sumitomo Bank,
Ochanomizu Brach (Tel: 81-3-3295-6605), 4-3, Kandasurugadai, Chiyoda-ku, Tokyo 101-0062,
JAPAN, account number : 879136 (Please do not make remittance from other countries than Japan)

(If you have already made your registration and assigned the reception number by the secretariat,
please do not make duplicate one.)



-Instruction for Speakers :

(1) The official languages for presentation are both Japanese and English, and the time given to each
speaker will be 15 minutes for presentation and 5 minutes for discussion. Every presentation should
be made by OHP sheets, slide films or a LCD projector, and the speakers are expected to operate
every equipment and to prepare the computer used with a LCD projector by themselves. The type of
the LCD projector prepared by the secretariat is UP1100 (PLUS Corporation) and it will be
compatible with most types of computers. But you should consult the manufacturer or its home page
(http://www.plus.co.jp/intl/dmt/prdp.htm) about its compatibility with your computer.

(2) As no simultaneous translation will be provided, speakers using Japanese language should make
slides and other materials to be easily understood by audiences from other countries than Japan.
Speakers should meet at the reception desk by 30 minutes before the scheduled time for each session
which will be found in the program.

(3) An electronic version of a scientific journal including the same papers as the proceedings or
revised versions of them, summaries of oral discussions, slide films and every other materials will be
published and sent to all participants through the internet for participants who could not actually
attend the meeting to get almost the same information as attendees. Every author will be expected to
arrange these materials as soon as the symposium has finished, and to send them in some electronic
form to the secretariat by the deadline of Fri, April 14, 2000. Papers in Japanese must be
accompanied with a summary and legends written in English for participants from other countries
than Japan.

(4) Any authors who find difficulties in following instructions mentioned above can feel free to
consult the secretariat, because it will provide all kinds of assistance to resolve them as much as
possible.

-Contact us at :

The Secretariat, Preparatory Committee for Digital Biocolor Society
Masahiro NISHIBORI

¢/ o Clinical Laboratory, Tokyo Medical and Dental University Hospital
1-5-45, Yushima, Bunkyo-ku, Tokyo, 113-8519, Japan

FAX: 81-3-5684-3618

E-mail: mn-mn@umin.ac.jp

URL.: http://biocolor.umin.ac.jp/
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The Lecture Hall is found at the 4th floor of the building labeled as '12" near Yushima Gate in the campus map below.

BYhFECER

CAMPUS MAP
L

>0 | N [N

i0
|"? #?; ENM nmm iEM ﬁnﬁ, ‘EE 1-'4.?;4i|-..:ﬂguhi

Meiho Gaie Vushima Gate M ain Caite
E

oL
Yushima Seado

T iR T
visi s AW

Subway L

Shin-Chehanomiz % %
Slation f‘@;

B

o - gt = i
&mw



B R bt B o i (X]

LOCATION

+ % The Principal School
TSR 2 2 & 8 Fiji | IR Line Ochanomizu
BT /8 M RE T Subway Mammouchi Line Qchanomizu Sta.
i T ik /P ﬁfﬂ%z’ﬂ(ﬁ —Fm Subway Chivoda Line Shin-Ochanomizu Sta. O T S
Wi gy
b, ML
Rk
Tohoku'} 4
Line &
# a I‘I
S it 't L
"y
"
by
JR
Iketukuro 4 "’"”"'_'“"' :
i‘lﬂ ‘. I.I'IL
- J@.
F
Chug Line I \ulm.:;jéﬁ" ik EEE * i
L L r‘!l;llmlmmm u!; Gienn fF
: T w = Y T ) ETR
r"fll.:r.?i.';lil'.!l'llk'w.ul - ! LI“I“ ’ﬂ*—fa 'i‘ H for Chiba
. i;';ﬂ."'u--._ ﬂ p Ochanomizub 'y, it
lellljlllll.u e ‘ I | Wyl H
Tokyipss
|I|lq 'w!‘,_,-':r'r A
l W
¥ i 'II'Il.'ll‘i. T IS, & B,
I!11. —
11 ‘h:lm “H
N T - hﬁn N
Gk 4 2{/ ..3:’\
L \. '..f JR— -+
. ~d ‘.;,;_ L
\1 ” f ¢ N ,_ﬁ'_I !
Shin: |;'I;F'|.'.l // it = [,
= tj;nm:» ||1-\
UCALHHE, U,
I, ——— Spons and Culture
Lt
=, ——i!
s I, - ——
Sy ﬁ_ ]
S D R
=, gnik 4 s
‘_ ﬂ_ o b Tokyo Bay
"11 : o
Tokaido
PN Linch nt:
[ m
[
A il
o —
/ 7



[-> contents]

[ Document Identification Number : DIN00032501 |
Proceedings of the 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine,
1.1-1.6, 2000.03.25
<http://biocolor.umin.ac.jp/sympo200004/proc11.pdf>
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color' of Digital Imaging in Biology and Medicine Should Be"
- Part 1 : Approaches From the Aspects of Key Technologies -

The Illustrated Fungi Database using
Spectral Image Information

Masaru TAKEYA™ (katu@tamu.gene.affrc.go.jp)
Norimichi TSUMURA "2, Hideaki HANEISHI "2, Yoichi MIYAKE "
“IDepartment of Genetic Resources I,

National Institute of Agrobiological Resources

“2Graduate School of Science and Technology, Chiba University

Summary

Transmittance spectra of fungi were estimated from multiband optical micrographs. The optical
microscope adjusted with single-chip CCD camera with several band filters was used for the image
acquisition. The Wiener method was applied to estimate the transmittance spectra of two species
which belong to one genus of fungi. The Wiener estimation operator was calculated using
transmittance spectra of color samples and the corresponding camera responses. The estimated
transmittance spectra were used for reproduction of fungal optical micrographs on three light sources,

then the prototype of the illustrated fungi database was developed using the reproduced images.
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Figure 1 Schematic diagram for calibration phase.
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Figure 2 Schematic diagram for estimation phase.
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Figure 3 Schematic diagram for prototype of illustrated fungi database.
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color’ of Digital Imaging in Biology and Medicine Should Be"
- Part 1 : Approaches From the Aspects of Key Technologies -

Color Reproduction Simulator for Designing Illuminant in Electronic Endoscope
Based on the Analysis of Measured Reflectance Spectra
on Rectal Mucous Membrane

Ryuichi INAGAWA™! (inagawa@icsd6.tj.chiba-u.ac.jp)
Norimichi TSUMURA"!, Hideaki HANEISHI'!, Yoichi MIYAKE"!
Hiroshi SATAKE "2, Tadayoshi HARA™
“IDeptartment of information and Image Sciences, Chiba University
"2Kyoto National Hospital
“30lympus Optical Co. Ltd.

Summary

Seventy-one reflectance spectra of rectal mucous membrane were measured from 16 patients using an
endoscopic spectrophotometer. The measured data were similar to each other, so these could be
approximated by three principal components. On the basis of this result, we propose a concept of

color reproduction simulator for electronic endoscopy. The method of Wiener estimation is used to



estimate reflectance spectra of each pixel of digital images obtained by an electronic endoscope. Using

this simulator, we can obtain digital images under arbitrary illuminants.
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Figure 1 Schematic diagram of endoscopic spectrometer.
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Figure 2 Seventy-one reflectance spectra of normal
mucous membrane measured from 16 patients.
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Figure 3 Cumulative contribution ratio of normal mucous membrane.
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Figure 4 Estimated images of under various illuminants.
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(c) Daylight
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color' of Digital Imaging in Biology and Medicine Should Be"
- Part 1 : Approaches From the Aspects of Key Technologies -

Measurement of Absolute Spectral-reflectance-image of Skin and
the Application of Component Analysis

Norimichi TSUMURA! (tsumura@ics.tj.chiba-u.ac jp)
Francisco H. Imai*?, Yoichi MIYAKE™!
“IDeptartment of information and Image Sciences, Chiba University

"2MCSL, Rochester Institute of Technology

Summary

Mapping the oxygen saturation of blood and melanin in skin is expected to give useful information
for skin diagnosis. We have already proposed a technique to estimate the map of skin components
from spectral reflectance image obtained by multi-band images based on the optical scattering
analysis. The spectral reflectance image is a result of dividing the spectral image of object by the
spectral image of absolute white reference plane. However, the shape of skin is not a two-dimensional
plane, so that the required absolute spectral reflectance is not obtained in the wide region of skin by
the conventional method.

In this research, the absolute spectral reflectance and normal vector of the surface were obtained by



using the photometric stereo technique. In the photometric stereo technique, more than three
illuminants were used, and an image was taken by each illuminant. The pixel values in several
obtained images were used to calculate the absolute spectral reflectance and normal vector of the
surface on the corresponding pixel. The index finger where the second joint was bound by a string
was captured and analyzed by the proposed technique. The results show that the components are

extracted for the wide range of the finger.
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Figure 1 The result of component analysis for index finger where the second joint was bind by string.

(a) original image, (b)melanin component, (c)total hemoglobin, (d) oxygen saturation
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Figure 2 Display of oxygen saturation by computer graphics technique.
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color’ of Digital Imaging in Biology and Medicine Should Be"
- Part 1 : Approaches From the Aspects of Key Technologies -

Evaluation of Color Estimation Accuracy of Human Skin Using Multi-band Camera

Yuri MURAKAMI "2 (yuri@isl. titech.ac.jp)
Takashi OBI"!"2, Masahiro YAMAGUCHI 12, Nagaaki OHYAMA 12
“Imaging Science & Engineering Laboratory, Tokyo Institute of Technology

“2Telecommunications Advancement Organization of Japan, Akasaka Natural Vision Research Center

Summary

A method for Color reproduction using multi-band camera was previously proposed. In this paper,
color reproduction accuracy of human skin using multi-band camera is evaluated through a color
estimation simulation. In order to consider the deterioration of S/N ratio resulting from the increase in
the number of color bands, factors like the intensity of the illumination used for image capturing and
the camera sensitivity are introduced into the color estimation. Through the simulations the
relationship between accuracy and the number of color bands is shown under various practical

conditions.
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color' of Digital Imaging in Biology and Medicine Should Be"
- Part 2 : Approaches From the Needs in Medical Practice -

Proposal ; Digital Images Good Enough to be Used
as Real Objects in Dermatological Diagnosis

Toshihiko NUMAHARA™! (numahara@kms.ac.jp), Yasuo KUBOTA™!
“IDepartment of Dermatology, Kagawa Medical University

Summary

In dermatology, macroscopic pathology of the lesions can be directly observed, which is essential for
diagnosis. So the morphological changes of skin and their distribution should be recorded precisely.
Photographs have played a substantial role for a long time in serving this purpose, and recently digital
cameras have been introduced. But these are not yet believed to be able to substitute for the
observation of the real objects and costs involved are not reimbursed by medical insurance in Japan
because of limitations in the fidelity of these imaging media.

However, if advanced digital imaging technologies are in a position to reproduce images which can be
equally well used as real objects in dermatological diagnosis, revolutionary changes are expected in
medicine. Precise dermatological findings will be conveyed when a patient is introduced to a distant
physician or a medical consultation is made with a distant specialist. Besides, the importance of

morphological records in dermatological practice as well as in dermatological education will be highly



augmented.
If, on the other hand, the technology of digital imaging fails to achieve such quality as mentioned
above, a huge investment in electronic patient records and telemedicine would run the risk of having

been made in vain in the field of dermatology.
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color' of Digital Imaging in Biology and Medicine Should Be"
- Part 2 : Approaches From the Needs in Medical Practice -

Differences in Diagnoses Made by Digital Images of Various Resolutions
Captured by a Digital Camera

Katsuhiko OGASAWARA"! (oga@med.hokudai.ac.jp), Guogian JIANG"!
Yukiko UEMATSU?, Akira ENDOH 2, Tsunetaro SAKURAI"! "2
Michio KIMURA™, Yasuyuki FUKUHARA™
“IDepartment of Medical Informatics, Graduate School of Medicine, Hokkaido University
“2Department of Medical Informatics, Hokkaido University Hospital

“3Department of Medical Informatics, Hamamatsu University Hospital
“*OLYMPUS Optical Co., Ltd.



Summary

Images of an artificial lesion made on human skin were captured and digitized by a digital camera at
two kinds of spatial densities of pixels and the differences of their diagnostic reliability were
examined with the ROC (Receiver operating characteristic) analysis.

Hand skins of 13 humans were marked by red ink with a fiber-tipped pen of 0.4mm diameter and 50
pictures were taken with CAMEDIA-XL (C-1400, Olympus Co., Ltd.) in a predetermined condition
before and after marking. These images were digitized into two kinds of format, 1280x1024 pixels
(large format) and 640x512 pixels (small format), then compressed into the average ratio of 48.9%
(the maximum ratio being 38.8% and the minimum 63.3%.)

These image files were displayed under a determined condition and observed by eight staff members
of Department of Medical Informatics of Hokkaido University (male: 5, female: 3) twice with at least
a one-week interval. The computer software used for ROC analysis is ROCKIT (Chicago
University.)

The result is shown in Fig. 1. The As values are 0.70+-0.06 for the small size and 0.86+-0.03 for the
large size. This result suggests that the artificial lesion recorded as a digital image will be diagnosed

differently according to the spatial densities of pixels composing the image.
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Figure 1 : ROC curve
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color' of Digital Imaging in Biology and Medicine Should Be"
- Part 2 : Approaches From the Needs in Medical Practice -

A Practical Method to Compensate Color Differences Among Pictures
Taken for Case Records

Shin-ichi TERADA™! (sterada@prs.twmu.ac.jp), Mikihiro NOZAKI™!
“IDepartment of Plastic Surgery, Tokyo Women's Medical University

Summary

In plastic surgery, photographs have been intensively used for recording various lesions at the surface
of the human body and the effects of plastic operations. Usually single-lens reflex cameras are used
under fixed conditions to take standardized pictures, but this method is not properly used for digitized
images taken by digital cameras which are of late rapidly coming into use

A color management system for these digitized photographs has been devised and put into practice by
us. In this system, a round shaped gray seal (G-ROUND18, Kyowa Tokei Kogyo , Fig. 1) which
has a color value of '49.5, 0, 0' represented by the L*a*b* system is used as a color calibrator. To
evaluate the system, (1) 10 pictures of this calibrator were taken on reversal film by a single-lens
reflex camera (EOS650, 50mm Macro lens, Macro ring lite, Canon) by stopping the lens
intentionally, (2) these pictures were digitized by a film scanner (Picture MD Writer, Konica) and

color compensation made by using the plug-in Photoshop(TM) software (Gray Balance, Konica), (3)



color compensation was made using a built-in filter of the film scanner on the same image files, and
(4) color values represented by the L*a*b* system of this calibrator and image files made at (1), (2)
and (3) were measured using a spectrophotometer (CR-221, Minolta).

The results were '47.5+-0.07, -1.11+-0.04, 0.1+-0.02" (N=10), '26.6+-0.7, 9.0+-2.1, -14.8+-2.4',
25.1+-0.9, -1.1+-2.8, 0.6+-1.6" and '47.2+-0.8, 0.7+-1.8, -0.8+-2.5". This results suggests that our
method for color compensation is very effective in precise digitization of photographs with a film

scanner.
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Figure 1 A gray-scale calibrator.
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color' of Digital Imaging in Biology and Medicine Should Be"
- Part 2 : Approaches From the Needs in Medical Practice -

Problems and Solutions of Digital Imaging in Morphological Diagnosis

Masahiro NISHIBORI 1" (mn-mn@umin.ac.jp)
“IMorphological Internet Survey Research Project Team

“2Clinical Laboratory, Tokyo Medical and Dental University Medical Hospital

Summary

Recent rapid spread of digital imaging in medicine is outpacing the medical verification of diagnostic
usefulness of digital images. As a temporary measure to cope with this situation, model concrete
problems and their solutions are proposed on the basis of earlier investigation by the Morphological
Internet Survey Research Project Team (http://survey.umin.ac.jp/).

These problems include inaccurate color reproduction, rough gradations of color and insufficient
density of pixels, with varying degrees of relevance as regards their seriousness in the areas of
urinalysis, hematology, microbiology, immunology, cytology, chromosome analysis, physiology and
ultrasonography.

In order to prevent erroneous diagnosis caused by these problems, digitized files are required to be

displayed using both a CRT and a flat panel display, followed by examination and revision by


http://survey.umin.ac.jp/

specialists of the respective fields before putting them into practical use.
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine

Panel Discussion "What the 'Color' of Digital Imaging in Biology and Medicine Should Be"
- Part 2 : Approaches From the Needs in Medical Practice -

Reproducing Colored Images in Clinical Medicine

Shigeki TANI™! (tani@akiha.hama-med.ac.jp)

“IDepartment of Medical Informatics, Hamamatsu University School of Medicine

Summary

On medical application of digital imaging, not only the spatial resolution of digitized images but also
the reproduction of colors are possible problems. To eliminate erroneous color reproduction, we are
developing a new system in which color data of an image as well as the illumination conditions and
the characteristics of each image input device ( digital cameras ) are collected simultaneously and also

used to correct colors to be observed uniformly under different illuminations.
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Research Plan Proposals

A System for Practical Calibration of the Color of Medical Displays
On the Internet

Masahiro NISHIBORI"! (mn-mn@umin.ac.jp)
Hiroshi TANAKA ™2, Debabrata MUKHOPADHYAY (debu@tnp.saha.ernet.in) "3
“IClinical Laboratory, Tokyo Medical and Dental University Medical Hospital
“Information Center, Tokyo Medical and Dental University

“3Theory Group, Saha Institute of Nuclear Physics, Calcutta, India

1. Objectives of the project

Although telemedicine, electronic patient record management, online medical textbooks and remote
education etc are being increasingly put to practical use, there is no standard method yet to reproduce
exactly the same colors of a digital image on various displays. A new method was recently proposed
to verify and to calibrate display equipment using a reference set of medical images of typical cases as
a practical online calibrator. The purpose of this project is the development of a system for

distributing these images through the internet.

2. Background for the collaboration

India has of late brought up a quality infrastructure in computer science. The Indian coordinator is a
specialist in medical visualization using large-scale computation and is well experienced in imaging
and radiotherapy physics. Japan has a long history of research on the reproduction of color. The
Japanese coordinator is a leading researcher on color in medical imaging, and he recently organized a
governmental research project dealing with the subject as well as the first symposium of the world for
discussing it. This project is aimed at realizing the most advanced concepts using the supremely

potent computer technology. So a collaboration of both the coordinators is essential for it.

3. National and institutional scenario in the proposed area of research
The technology of color management has been well developed in the desktop publishing area, but
there is no method suitable for medical application which can reproduce the color so consistently that

erroneous diagnoses can be positively ruled out. Although telemedicine and electronic patient record



keeping are coming into wide use, this point of view has been overlooked till the Japanese
governmental research project team picked it up last year. The 1st symposium on it attracted a
considerable world-wide attention, and the international collaboration culminated in the creation of an
academic society for this subject which has just recently been launched. An application for academic

grants related to this project has been made to the Japanese government.

4. Scientific and technical description of the project including methodology

Some key technologies of the system are on the process of protecting patents by the Japanese team.
The Japanese side will design the requirements of the system, provide the key technologies and verify
its performance from the medical viewpoint, and Indian side will plan and develop a concrete
architecture of the whole system. Both institutes will provide most of the required equipment, and
close communications between them will be ensured and maintained through the internet during both

the development and the verification phases.

5. Possible collaborators to be invited
Researchers interested in this project as well as manufacturers willing to produce the system and able

to offer essential resources required to develop it are welcome.
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Research Plan Proposals

Development of the Simultaneous Processing System to
Combine, Imprint and Compress Medical Images Distributed Through the Internet

Masahiro NISHIBORI"! (mn-mn@umin.ac.jp)
Hiroshi TANAKA"2, Borut ZALIK ™3
“IClinical Laboratory, Tokyo Medical and Dental University Medical Hospital
“Information Center, Tokyo Medical and Dental University

“SFaculy of Electrical Engineering and Computer Science, University of Maribor

1. Objectives of the project

The distribution of digitized medical images through the network is essential for the telemedicine,
electronic patient record management and remote medical education. While the development of special
networks for these tasks only does not seem realistic, it is becoming more and more natural to use
capabilities offered by internet. Unfortunately, some serious limitations are encountered in using the
internet for medical use, and they must be overcome first. The attention should be paid to improve the
transmission rate, to increase security of transmitted data and to standardize image formats on both,
sending and receiving side, while the images should retain their diagnostic value after the
transmission.

The outcome of the project will be the working computer program with all necessary functionalities. It
is anticipated that the program would probably not be optimized regarding the speed and the rate of
the compression in this phase of cooperation. The results of the project will be published as common
papers in international conferences and international journals. Specifically, compressing the textual

and the imaging information mixed in the common file seems to be new and unique solution.

2. Background for the collaboration

These tasks require cooperation of both computer science and medical staff. While the best cognition
of standard techniques of image and text compression and encryption and the ability of combining
and upgrading them is being expected from the computer science experts and programmers, the
medical team is more than anyone else competent to evaluate the consistency and the speed of the

transmission process. After all, only a medical group can provide the initial data and the knowledge of



the medical images and medical text information, and as final users they can also do all necessary
testings in the most efficient way. In our case, The Japanese side consists of the group led by Dr.
Masahiro NISHIBORI, coming from a medical field and specialized in using medical images through
the internet. The Slovene group led by Dr. Borut ZALIK comes from the field of computer science

and is specialized in computer graphics, computational geometry and multimedia algorithms.

3. Scientific and technical description of the project including methodology

The internet has some limitations for medical use:

(1) the equipment of input and output for image data is not standardized.

(2) neither the owner nor the sender of data cannot be traced.

(3) consistency between sent data and received data is not guaranteed.

(4) the capacity of data transmission is various and limited.

To overcome these limitations, the following techniques can be used:

(1) the specifications of input equipment and the parameters of input process are attached to images
and the output process is adjusted using these information.

(2) a secure server and an electronic identification are used for authorization.

(3) some special data format such as DICOM has been provided for secure transmission of image
data.

(4) various methods for data compression are used to save the data load on the network.

At present, these devices are equipped separately, and are not always compatible with each other. We
need a new system in which every function is more seamlessly provided, no special equipment is
required and the diagnostic value of each image after compression is guaranteed. This system will
combine an image file with attached information such as copyright, conditions for data output and
diagnostic comments put into a file, imprint an electronic signature which affirms the true sender so
that any unauthorized modification is detected, and compress images to the minimum size so as not to
lose their diagnostic values, and will also give the reverse functions of them.

To realize these goals, some standard techniques known from the theory of still imaging compression,
text compression and encryption will be combined and upgraded. Standard JPEG (Joint Photographic
Expert Group) for example ensures the compression rates up to 10 without noticeable loss in the
quality of the restored image. Known techniques and algorithms developed for the standard JPEG up
to the final level - the coding - will be used. A special coding scheme will be developed ensuring that
only the persons with decoding software developed by us would be able to see the image. For the text
compression, the adaptive Huffman coding algorithm will be implemented. The text codes and the
picture information will be mixed in the same file making the decompression by an unauthorized
person even more difficult. The most crucial textual information (such as electronic identification) will
be protected by the RSA encryption algorithm. Only with the correct identification (the principle of

the public keys), decompression will be possible.

4. Possible collaborators to be invited

An application for academic grants related to this project has been made to Japanese government.



Researchers interested in this project as well as manufacturers willing to produce the system and able

to offer essential resources required to develop it are welcome.
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The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine
Research Plan Proposals

Development of a Practical Color Calibration Method
for a CD-ROM Atlas of Hematology

Masahiro NISHIBORI! (mn-mn@umin.ac.jp), Tetsushi FUJITA™!
“IClinical Laboratory, Tokyo Medical and Dental University Medical Hospital
"2ATMS, Co., Ltd.

Summary

1. Objectives of the project : In hematological diagnosis, the colors of stained dyes themselves as well
as their change in color caused by various chemical reactions with the components of each blood cell
are considered as extremely important. So not only effective but also practical methods for precise
color reproduction of digitized images should be developed for issuing a CD-ROM based educational
atlas of blood cells.

2. Background for the collaboration : Specialists in laboratory medicine decide the quality of images
required for medical education. Specialists of color in engineering science investigate the
technological factors required to reproduce precise colors on various displays. An editor specialized
in CD-ROM based medical textbooks provides advice on users' demand and practical costs.

3. Scientific and technical description of the project including methodology : As recommended by

Morphological Internet Survey Research Project Team, typical specimens are grouped according to



the similarity of their colors and most typical ones are picked up from each group to compose a set of
practical calibrators to be used to adjust colors reproduced by the display equipment of each users.

4. Possible collaborators to be invited : Researchers interested in this project, especially specialists in
the science of color able to offer the technological basis for grouping by color, and specialists in

hematology able to evaluate th final products are cordially welcome to join this research endeavor.

1. #HEDOHRY

A AR I ARG LB TR RE b7 EOBRMNER I NS 720D, YIVF AT 1 7 B
DIERANE L WEENREH TS5, TORROEFIMNETIIES FERHN, HEITIIHT
CD-ROMRMNENZ K DIT/E> TE TS, L LA TIIMH & DCD-ROMBH
FINFETIEAHRENTNSITBET, 2DOHEDFAINWERN, I T, FEH
72 W KA AR A CD-ROMMGE 2 B9 212572 0, i OFIE i, etk A
2T, REBRNMIRS ERGL TEZ 5EOZ(LHEELRZWOMRM E U TH
WHENBTENS, RICHEELEZSNDIEMRAREEFERT 72012, AN DFEM
W73 5152 RFET D,

2. HEFEMFEOERE
HELEDOREEREICEANEHEINDILEND 20 END MIZDWTHKRREEZDH
FARMNEY T 5, SRR FREEICB W TIEMROERICHEREMNESREDOY A 8T v
TIZOWTHEOEMENHYE TS, FLERIBLLDICAARE, I—Z—ZXD{E
ETA MHOBFITDONT, CD-ROMEFZEMITHEE L ZREENHEL T2, N5
TNENEWIZEZICED > TH D, ERAWREHEEZ RNHTZDI2E. 3ENEENIC
BRLTINS ORERINT > AERBETDHZENRAIRTH D,

3. HiEamOF AR B B WIFEATHYFE A

HIEREYIZ TR & NV RRIE DMESLIZII MR D RN D 2 &M 5, AR ERE A
=3y B —NAWGEHE (R—LAX— ¢ http://survey.umin.ac.jp/) 5. HEIRFEA
DEfZF v T L —FEL T, I—TFOffi> TS ERREBZRIET D HENREIN
TWs, I T WHNRMKHBOERZANMUTNDEHD T LTI —TITE LD,
BEIN—T Mo RENEAZRZEALTHAGDE, ThozazFr U TL—FELTHWSA
EZ2HAET 5.

4. FELTWLTERI#E

ATV IR 2 FF 7= N8 E . FRICRICK > T —T 0T 3 B OHEME T %
AL TWERT 5 LR OMRE., BROFEIEERICH L TWZT 2 MiKTEREE D
HAROSHEZHEFL THD,



http://survey.umin.ac.jp/

[-> contents]

[ Document Identification Number : DIN00032513 |
Proceedings of the 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine,
13.1-13.3, 2000.03.25
<http://biocolor.umin.ac.jp/sympo200004/proc23.pdf>

52 508 VERERBIGO () 3 2B A
B EIRRIEE
FIOFINBEZHEROEBEGEE L TINFARY MVILBERITHEN
FidE 5L (mn-mn@uminacjp). HF {72 =g
IERE TR A 7 — Sy N — A ISR

CHRERRE AR A RIER A 2 5 —
ST RERS L AR i TR

The 2nd Symposium of the '‘Color’ of Digital Imaging in Biology and Medicine
Research Plan Proposals
Is Multispectral Imaging Essential for Medical Practice?

Masahiro NISHIBORI™! (mn-mn@umin.ac.jp)
Hiroshi TANAKA™2, Yoichi MIYAKE™
“IMorphological Internet Survey Research Project Team
“2Information Center, Tokyo Medical and Dental University

“3Deptartment of Information and Image Sciences, Chiba University

Summary

1. Objectives of the project : Although electronic patient record keeping, telemedicine and remote
medical education etc are spreading, a fundamental problem remains, namely, that the conventional
RGB system, which uses three principal wavelengths for color representation, cannot reproduce
precise colors required for reliable diagnosis. On the other hand, the multispectral imaging system
which can overcome this limitation is expected to be put into practice soon. So the diagnostic
reliability of sufficient number of medical images reproduced with each system should be compared
and evaluated by medical professionals to decide whether or not the RGB system should be replaced
by the multispectral system as the next infrastructure of medical imaging.

2. Background for the collaboration : Intensive interdisciplinary collaboration among specialists in



various medical fields interested in color reproduction of digitized images and specialists of color,
especially of multispectral imaging in engineering science, is indispensable.

3. Scientific and technical description of the project including methodology : Key steps are, (1)
collection of appropriate specimens from various medical fields affected by the color problem, (2)
development of an image capture, storage, transfer and reproduction system compatible with both
RGB and multispectral imaging, (3) digitizing and archiving collected medical images using the
system, (4) medical evaluation of reproduced images in both the imaging systems and (5) analysis of
collected results.

4. Possible collaborators to be invited : An application for academic grants related to this project has
been made to the Japanese government. Researchers in both fields of medicine and engineering
interested in this project as well as professionals and academic societies able to evaluate medical

images are welcome.
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<<Chairman's Lecture>>

The Hyper-network Age of the Human Race

Masahiro NISHIBORI
Clinical Laboratory, Tokyo Medical and Dental University Medical Hospital

A long time has gone when it was said that the network age had come. But in reality, most directions of information
streams had been no more than one way traffic from the center to the end for a long time. Recently the internet has

connected multiple points to each other and produced real network-like information streams for the first time.

A time in which the internet was merely possession of enthusiastic people has gone in a blink, and today no one can
interrupt its explosive expansion. All of mass media are eagerly trying to broadcast the top news using home pages to win
priority, all banks and credit card companies make keen competition for the initiative in the electronic commerce. Although
someday no one will be able to proud of accuracy of one's foresight made at present time about appearance of the future

world, it must obviously not a mere extension of today's one at all.

Computers is said to have brought a great change to the human community. Accounting in most of companies is processed
by computers, and they are also indispensable for designing and manufacturing any industrial products. Microchips are
installed even in air-conditioners and electric hot water jugs to assist our convenient life. Television made people in most
countries possible to watch each other as they really are, and demolished the wall of Berlin. Jetliners made people in most
countries possible to visit each other readily and to come in touch directly with their communities. Still, most people would
not make any doubt of the illusion, which has stuck human beings since the dawn of history, that they can be protected
only by obeying to some state power and physical territories are indispensable for existence of nations. Nevertheless, will

there any reason be left to believe such illusion when the development of the network has reached the limit?

Prospect based on the usage of networks seen today may lead to a wrong conclusion. We are just stepping at the entrance
of the network age. Although the internet has become much popular, only a small part of the human race has access to it,
locations where they can have access to the internet are limited, and time when they have access to the internet occupies

only a small part of their life.

Network infrastructures implemented today are no more than a system that connects multiple relay points in order to enable
people who are located on distant relay points to communicate with each other. Without going to some place where one can
use a terminal connected to the internet, or without bringing a portable terminal to some place where one can connect it to
the internet, one cannot join the network. Because this situation enjoys merely slight improvement in convenience than
before, it does not bring the change in terms of quality, but the change in terms of mere quantity. Nevertheless, as long as
the human race is a social animal, a ceaseless desire to communicate with each other would not leave the network evolution

such a half-finished stage as it is.

A commercial product which requires only a phone line and a TV set to obtain access to the internet has been available
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already. A cellular phone system equipped with scores of satellites which can be used anywhere on the surface of the globe
has been in operation. Pocket-sized terminals with LCD display has won a great success as a commercial product. It would
not take a long time that technologies applied to each products will be improved, be merged and finally produce a ultra
small and easily affordable portable terminal with which one can make access to the internet whenever one wants and

wherever one stay on the surface of the globe.

The advent of a means to communicate with every people on the surface of the globe which can be used anywhere and
anytime is a revolutionary event in history, which is classed with acquisition of fire, invention of printing, the Industrial
Revolution and invention of computers. Therefore, the network which has reached such an ultimate stage is proposed to

name as 'hyper-network.’

Figure 1 The current internet (upper) and the hyper-network (lower)

Every individual carries a small terminal always connected to the internet, and whenever necessary, uses it to watch every
news paper, TV program and movie in the world, to exchange telephone calls and mails with every people in the world for
the private purpose as well as for business, to enjoy shopping at every store in the world and to make investments in
everything chosen from all over the world. Only companies which have won customers in a global competition can

survive, and supply supreme products continuously at the lowest prices.

As for medical practice, one can use the terminal to obtain every medical information and to receive appropriate health care
services supplied by any favorite medical facility chosen from all over the world, whenever and wherever one feels
something wrong, or regularly. And when occasion demands, consultation with a specialized physician in appropriate
fields is immediately arranged, and all of supreme preventive measures against a possible disease are applied at the earliest
stage when no symptom has appeared yet. Only unfortunate cases in which a disease cannot be prevented are given some
medicine or have some operation, and after that, the patients use the terminal to have continuous medical care for
rehabilitation in order to live a social life as equal as possible to healthy people. Total expenditure on medicine is

innovatively reduced, and saved money contributes further progress in medical technology.



Indirect democracy will be a relic of the past. Consultants in all the world compete for policy plans about every political
issue, and a policy selected by direct vote is contracted by a company selected by a public tender to be put into practice.
Busy electors commission proper companies to select the most advantageous policies to them, in order to exercise their
right based on the best considered decision at the cost of minimum time to be consumed. Local subjects closely related to a
land are decided by each region, racial subjects are decided by each race, subjects of a special interest are decided by all

interested parties and global subjects are decided by the whole of the human race.

Not all of things go well. Politicians and businessmen who have enjoyed interests relying on their vested rights and
connections, and those who have clung to these people to live comfortable lives are deserted like waste paper without any
mercy by the electors or by the customers, and no one would save them even if they are turned adrift and die by the
roadside. Meanwhile, in hyper-networked community, because the highest priority in distributing information is given to
the network, all of information, which varies from fatal one indispensable for life to trashy one like garbage, is supplied
always by only one medium. Simultaneously, as all of other media than the network become only supplements,
comprehensiveness of information supplied by them is not guaranteed. Then, individuals also cannot survive without
acquiring the ability to find and select essential information continuously from infinite sources in the network, as well as
the ability to protect continuously oneself and one's family against harmful information. As long as the human race is a

living creature, it cannot escape from a natural selection according to the law of the survival of the fittest.

Then, which will the challenging hyper-network age of the human race be a Utopia where they have struggled to along a
long and painful history and finally live in happiness and prosperity without any poverty and battling, or a lawless and

barbarous world where they gasp in malice and violence with chained to karma of a beast?

A revolutionary network itself is a mere tool. Any tool would never decide the future of the human race by itself.
Convenience as well as danger belongs to any tool like two sides of the same coin. Whether to use the best of a tool or not,

and whether to use a tool for murder or for creation, depend on human beings who use the tool indeed.

No one will show you forever how to use the tool properly, even if you are waiting for. Further, such a solution as
someone decides the usage and forces everyone to obey it in order to maintain public order is equal to selling out one's
spirit to a devil. Such a regulation like prohibition against using the tool is exactly caused by confusion of the order of
things. After all, the only way we can choose to lead ourselves to a paradise is that every one of us would accumulate

devices that can bring out the best merits of the network as well as minimize its risks, one by one.

The hyper-network age, which we are rushing into with the 21st century close at hand, is a severe and cruel era filled with

infinite possibilities and expectations as no one has experienced yet within the memory of the human race.
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