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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
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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
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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.

5 1
e
8.2098 f/
(1]
Sty
a3
o
= 0%
=]
{_} G% | | |
1 9 3 4 5

Murber of principal corponents used

4. NEERARFTA I 21 —%

—MRICEFHNHESEIC K > THIS S NZEGRISEI AR EETHICE DWW TWanED, #iH
THEE (XI—7, HR. B4 —72E) TXOHEETLZENRLL6EEND S,
DOy, ERMOZIFEEAEDHRICE2ZMZL TnWa 0, ZIEEICRENEETN
TLEMDBLNARN, LD, MBEEEE OO ERKEREREH D ZENTENIZ
OMEIIRTE D EEZEZEND, £z, SHERDHIUMER OLIR T TOEGRD LA
HZ2Ialb—FTBHIENTEDLRED., LEAIIHEIZEHAT 5 XD i/ IR D%
ArbEZ 5N 5,

T ZTCTARMIE TIIRTR DO DR AN 3 Er TERINSHT EE, BTRAMAEDO AT
LEMEEZEE TSI EICH> Ty RGB3F v > RIIVDT 4 D& )V K D ZRITD I
KR ZHETET D, F 9 Macbeth Color CheckerlZ BT 2240 DA ZEZEFNHE THRE L
TRGBEZ1G 5, —H. TNENDOBEDEMB I ERHNEHHET 2, ZNS5DT—
5ty MMIWienertffEEE WS Z EICXK D, RRITDRCBT — & 0 5 @RI D 5 e I St
RT—HEWET DD AT LMTAERD, BRZEERT S E &3, #E LS K
HRTF—& ENFET—F NI EbE. S5 AT LMTAIOHETHZNT S Z &I
L ORCBT—% %25,

5. BEEK

AR DHEEIEICL DB ET VI T EDRHRFRNESNT NS, ZOHHKHRITH
RO HEMEEZNTNE, ZTORBFETHIRZRIAL 2 ZOREBEZFHRTL I ENTE
%o AN, #RA7OGIE F TORBEBEGRZRT,



Figure 4 Estimated images of under various illuminants.
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(c) Daylight
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