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Abstract We propose a new 3 dimensional labeling method based on slice information for the
volume data. This method is named SIL (Slice Information based Labeling). Compare to the
conventional algorithms, it has advantages that the use of memory is efficient and it is possible to
combine with a variety of 2 dimensional labeling algorithms for finding an appropriate labeling
algorithm to its application.

In this study, we applied SIL to confocal microscopy images of cervix cancer cell and compared the
results of labeling. According to the measurement, we found that the speed of SIL combined with
CCCL (Contour based Connected Component Labeling) is almost 2 times higher than that of other
methods. In conclusion, considering that the performance of labeling depends on a kind of image, we
obtained that the proposed method provide better result for the confocal microscopy cell volume data.
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label_number =1
For (scan entire image)

If 1s.isVisited == false && current_pixel_value
Execute Non_recursive_flood_filling
label_number ++

End for

== target_value then

432 Z 2 Non_recursive_flood_filling ¢z glZ&

set target_value = pixel(x,y) value
current_position = pixel(x,y) position
end_position = pixel(x,y) position

Do
current_position = visited
pixel(current_position) = label_number
If one of current_position's 4/8 connected position was not
visited and pixel(x,y) value == target_value then
return_position of correspond neighbor pixel = current_position
current_position = correspond neighbor pixel's position
Else
current_position = current pixel's return_position
While(current_pixel '= end_pixel)
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Read binary image T, and set t(ij,k) = 1, if (ijk) = background
while t(i,,k) == 1 loop
Generate a DL, denoted by di and a temporary DL, denoted
by tdl. Two counters, denoted by numl and num2, represent
the increase of dl and tdl. Add voxel (ijk) into tdl
while tdl = 0 and voxel(l,m,n) € tdl loop
if t(,m,n) == 1 or 2 then
while all the 6/18/26-connected voxels of (lmn) and
t(l+1,m+1,nx1) = 1 loop
numl++ .
Add voxel (1x1,m1,ntl) into tdl
Set t(l+l,mtintl) = 2
End loop
“Set tlmn) = 3
Add (,m,n) into dl
numz+ +
End if
Remove voxel (i,jk) from the tdl
End loop

End loop
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label_number = 0
set buffer t, and t(x,y) = 0
while pixel(x,y) == 1 && t(x,y)==0 loop
if t(x~1,y) has label && pixel(x,y) value ==
then
t(x,y) = tlx-1y)
else if pixel(x-1,y), pixel(x,y-1) and pixel(x,y) value are
different each other then
label_number ++
Contour tracing and set t(contour) = label_number
else Hole tracing and set t(hole) = label_number
end if

pixel(x-1,y) value

end loop
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Description Size(pixel)
a Bacterium 426x253
b Circles 512x512
c Brest cancer 512x512
d Brest cancer 512x512
e Uterine tissue 512x512
f Brest cancer 640x480
g Uterine cells 756x572
h General cells 1280x960
i General image 1600x1200
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Size(pixel) Size(MB)
Set 1 512x512x37 9.28
Set 2 512x512x55 138
Set 3 512x512x117 29.3
Set 4 512x512x89 21.8
Set 5 512x512x50 125
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