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A New First-scan Strategy for
Raster-scan-based Labeling Algorithms

LireNG HE,' Yuvan Cnao,?? Kenit Suzukif?
and TsuyosHr NAKAMURA

This paper proposes a new first-scan method for label-equivalence-based la-
beling algorithms. During the first scan, conventional label-equivalence-based
labeling algorithms process image lines one by one, using the mask consisting
of four processed 8-connectity neighbor pixels. In comparison, our proposed
method processes image lines two by two, using the mask consisting of five pro-
cessed 8-connectity neighbor pixels. By our method, the number of times for
checking pixels for assigning provisional labels and finding label equivalences
will decrease, thus, the efficiency of labeling can be improved. Experimen-
tal results demonstrated that our method is effective for label-eqivalence-based
labeling algorithms.
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Fig.1 Mask for the eight-connected connectivity.
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Fig.2 Mask used in our proposed method.
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Fig.3 Sixteen possible cases for the current object pixel following a background pixel in the mask.
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1: if (w(z—-1,y+1)>0)

2: v(z,y) =v(z— 1,y +1);

3: if (v(z,y —1) > 0)

4: resolve(v(z — 1,y + 1), v(z,y — 1));

5: else

6: if (v(z—1,y—1)>0)

7: resolve(v(z — 1,y + 1),v(z — 1,y — 1));
8: end if

9: if (v(z+1,y—1) >0)

10 : resolve(v(z — 1,y + 1),v(z + 1,y — 1));
11: end if

12 : end if

—
w

else if (v(z,y — 1) > 0)

v(w,y) =v(z,y —1);
else if (v(z — 1,y — 1) > 0)

v(z,y) =v(z -1y —1)

if (v(z+4+1,y—1)>0)

resolve(v(z — 1,y — 1),v(z + 1,y — 1));

else if (v(z+ 1,y — 1) > 0)

v(w,y) =v(z+1,y—1);
else
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v(z,y) = m;
m=m+ 1;
end if

o
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04 00000 processi(z,y)
Fig.4 processl(z,y).
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Fig. 5 Sixteen possible cases for the current object pixel following a background pixel in the mask.
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v(z,y) =v(z —1,y);

if (v(z,y —1) < 0and v(z,y+ 1) >0)
resolve(v(z — 1,y),v(z,y + 1);

end if

W N =

0e O0OOO 2
Fig.6 process2(x,y).
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Fig.7 Eight possible cases for the current object pixel following a background pixel in the mask.
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Fig.8 Linearity of the execution time versus image size.
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Fig.9 The execution time versus the number of object pixels in an image.
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Table 1 Comparison of various execution times [msec] on natural images, medical images, textural
images, and special-shape artificial images.

oooo o 00 oooo oooo
max. 2.18 2.04
natural mean 1.32 1.28
min. 0.87 0.84
max. 1.31 1.27
medical mean 1.09 1.03
min. 0.90 0.87
max. 1.80 1.68
textural mean 1.38 1.31
min. 1.05 0.97
max. 1.53 1.32
artificial mean 0.83 0.79
min. 0.26 0.24
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Fig. 10 Sixteen possible cases for the current object pixel in convention labeling raster-scan
algorithms.
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Table 2 Average times of main operations for object pixels on noise images.
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