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Fig.1 Concept of VolR.
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Fig.2 Point specification method. The user clicks

as the position where he intends to specify
on a screen. The ray is cast for obtaining a
profile of the accumulated opacity along the
ray (bottom row). The method estimates the
specified position as the point having the max-
imum accumulated opacity on the ray by ana-
lyzing opacity (middle row) and accumulated
opacity (upper row).
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Fig.3 Line specification method. (a) The method is implemented as multiple ex-
ecutions of point specification methods. (b) Specified voxels. These voxels
is not connected each other. (c¢) Line region after connect process. (d) Line
region obtained by applying thinning method.
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Fig.4 Surface specification method.

(a) The method is implemented as multi-
ple executions of point specification methods. (b) Specified voxels. These
voxels is not connected each other. (c) Surface region after applying fu-

sion operation. (d) Surface region obtained by applying surface thinning

method.
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Fig.5 Mass region specification method. The user ubooboooobooooon [12]DDDDD 80
clicks as the position where he intends to spec- 000000000 oooooUoouooooooo

ify on a screen. The ray is cast for obtaining

a profile of the accumulated opacity along the 0ooo00b00000000b0000000 Volk
ray. The method estimates the specified re- O0O0000000000o000oooOoooooo
gion as a section where opacity value is greater oooooo

that zero value by analyzing opacity (middle
row) and accumulated opacity (upper row). 4.2 O 00O

The system obtains mass region by estimating 00XOCTOS5000000000000000

the specified region in all rays (bottom row).
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Fig.6 Mass region specification method. (a), (b) Specified voxels. (c¢) Mass region
after applying fusion operation. (d) Mass region obtained by eliminating
voxels having zero opacity.
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Fig. 7 Results of point, line, surface, and mass region specification methods. Left

side figures are specified results of interested regions. Right side ones show

only interested regions; (a) point, (b) line, (c) surface, and (d) mass region.
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Fig.8 Examples of measurements in virtual endoscope system; (a) length between

two points, (b) length between two points along a wall, and (c) volume.
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Table 1 Comparison of specified region.

Image Number of voxels Coincident
No. Specified on slice images | specified by proposed method ratio
1 2186 2341 820
2 5205 5092 840
3 42307 49781 750
4 29359 25999 700
5 45509 51039 800
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