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In this paper, we present a method to design the spectral sensitivities of endoscopic color imaging
system, such that the discrimination ability of normal and early cancer regions is maximized. The
optimal set of sensitivity characteristic is obtained from the analysis of a large number of spectral
data of mucous membrane, which are measured by the endoscopic spectroscopy system. We
propose to apply a preprocessing method that emphasizes the difference between the normal and
early cancer regions, before Foley-Sammon transform is employed to calculate the optimal
sensitivity functions. As a result of computer simulation with using the proposed preprocessing,
we confirm that the effective enhancement of the ability of classification using the optimized set
of spectral sensitivity functions.
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Fig.1 The schematic of optical probe.
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Fig. 2 Example of spectral data.
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Fig. 3 Six principal components of spectral data at stomach.
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Fig. 4 Cumulative contribution ratio of principal compo-
nents in spectral data at stomach.
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Fig.5 The model of a mucous membrane.
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Table 1 The detail of spectral data at gastric and colon
patients.

Number Number Number  Number
of patient  of data  of patient of data
at stomach at stomach at colon  at colon

Normal 88 418 83 611
Early cancer 24 85 14 82
Adenoma 5 18 34 154
Erosion 15 54 3 12

Table 2 The results of classification for the spectral data
on stomach.

True positive True negative False positive False negative

157 141 39 37

True positive True negative False positive False negative
rate (%) rate (%) rate (%) rate (%)

80.9 78.3 21.7 19.1

The data number of normal is 73, early cancer is 77.
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Table 3 The results of classification for the projection
values on the 1st and 2nd FS axis.

Table5 The results of classification of spectral data
applied preprocessing.

True positive True negative False positive False negative

True positive True negative False positive False negative

156 157 23 38 139 162 18 55
True positive True negative False positive False negative True positive True negative False positive False negative
rate (%) rate (%) rate (%) rate (%) rate (%) rate (%) rate (%) rate (%)
80.4 87.2 12.8 19.6 71.6 90.0 10.0 28.4

Table 4 The results of classification for the RGB data of
spectral data.

True positive True negative False positive False negative

138 140 40 56
True positive True negative False positive False negative
rate (%) rate (%) rate (%) rate (%)
71.1 77.8 22.2 28.9
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