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Fig.1 Mask for the first scan.
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Fig.2 Sixteen possible cases for the current object pixel.

m = 1;
for (y =1y <M — 1;y++)
for (x =1;2 < N — 1;24++)
if (v(z,y) > 0)
if (v(z,y —1) > 0)
’U(I, y) = U(xay - 1);
else if (v(z — 1,y) > 0)
v(z,y) =v(z —1,y);
if (v(z+1,y—1)>0)
resolve(v(z + 1,y — 1), v(z — 1,y));
end if
else if (v(z — 1,y — 1) > 0)
v(z,y) =v(—1y—1);
if (v(z +1,y—1) > 0)
resolve(v(z — 1,y — 1),v(z + 1,y — 1));
end if
else if (v(z+1,y—1) > 0)
o(z,y) = v(w + 1,y — 1);
else
v(z,y) =m;
m=m+ 1;
end if
end if
end for
end for
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Fig.3 A conventional first-scan algorithm.
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%% Process1
if (v(z,y—1)>0)
v(z,y) = v(z,y —1);
else if (v(z — 1,y — 1) > 0)
v(z,y) =v(z -1y —1);
if (v(z+1,y—1)>0)
resolve(v(z — 1,y — 1),v(z + 1,y — 1));
end if
else if (v(z 4+ 1,y — 1) > 0)
o(,y) = v + 1,y — 1);
else
v(z,y) = m;
m=m 4+ 1;
end if
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Fig.4 Processl1.
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Process2

v(z,y) =v(z —1,y);

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

end if
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Fig.5 Process2.

m = 1;
for (y =1,y < M — 1;y++)
for (zx =12 < N — 1;2++)
if (v(z,y) > 0)
Processl;
T++;
while (v(z,y) > 0)
Process2;
T4+
end while
end if
end for
end for
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Fig.6 The proposed first-scan procedure.
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Fig.7 Linearity of the execution time versus image
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Table 1 Comparison of various execution times [ms]

on natural images, medical images, textural

images, and special-shape artificial images.
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max. 2.25 2.18

natural mean 1.40 1.32
min. 0.92 0.87

max. 1.45 1.31

medical mean 1.21 1.09
min. 0.92 0.90

max. 1.92 1.80

textural mean 1.47 1.38
min. 1.10 1.05

max. 1.67 1.53

artificial mean 0.83 0.80
min. 0.29 0.26
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Table 2 The times for checking neighour pixels in each case.
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