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Algorithms EdgeDetection (Binarylmage)
Input : An m x n element array of binary image
Output : An m x n element array of skeletons image
for all black pixels
if neighborhood is according to 14 rules
then mark pixel is ‘E’ (edge)
end
if loop mod 2 =0 then
for all ‘E’ pixel
remove ‘E’ pixel
end
end
end
return Binarylmage
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3.3.2 mﬁnl%fuu1ﬂi§m§ﬂ%1auuu“lai@azé’fu (Non-linear Shape Normalization : NSN)
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(Lee et al., 1993) Tagiunouail
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muu“lmumuﬁ%’ﬂ%’mﬂuﬂmmmﬁ1J%”*umsﬂizmammwumuumm@ﬂ (Dot density equalization)

(1) Feature Projection : tvualy f (i, j) Wusmluuidawnl #i= 12,1 uazj =

v
1,2,..7 Tag H (i) uaz V() 18u Projection vosgadd lunuiueunaziuiasmudisy

V()= 16 §)

J
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(2) Feature density equalization 1ua1R G(m,n) Wunmngnilsuvuandr Am =
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3.4.1 Pixel Distribution Features 359 1 1agn15ulaNuUNveIA10nUTLooMY 4x4 AU
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fvuald  z(n) 914U black pixel 711U Zn

Pixel Distribution Features i Tasu Zn

fz(n) =
= z(n)/zmax
zmax = max[z(1),...,2(16)]

Zl | Z2 | Z3 | Z4

75 | 26 | Z7 | Z8

79 | 210 | Z11 | Z12

Z13 | Z14 | Z15 | Z16

MNN 3.27 ML TEUVDININ

o Ay Y ° ' A o [ ' v < '
"I]'lﬂWﬂaW‘ﬁﬂl{lﬂ’ﬂ'lﬂﬂ1§ﬂ1u'Jﬂ!W'lﬂ'l fz(n) maummmmuﬂwmwaawmamﬂu 40 A

e

uazihimsmuuamanyazmne lunaazdiuas 1dasll

if fz(n)<=0.025 feature=32;

else if fz(n)<=0.05 feature=33;
else if fz(n)<=0.075 feature=34;
else if fz(n)<=0.1 feature=35;

else if fz(n)<=0.125 feature=36;
else if fz(n)<=0.15 feature=37;
else if fz(n)<=0.175 feature=38;
else if fz(n)<=0.2 feature=39;

else if fz(n)<=0.225 feature=40;
else if fz(n)<=0.25 feature=41;
else if fz(n)<=0.275 feature=42;
else if fz(n)<=0.3 feature=43;

else if fz(n)<=0.325 feature=44;

else if fz(n)<=0.35 feature=45;



else if fz(n)<=0.375 feature=46;
else if fz(n)<=0.4 feature=47,
else if fz(n)<=0.425 feature=48;
else if fz(n)<=0.45 feature=49;
else if fz(n)<=0.475 feature=50;
else if fz(n)<=0.5 feature=51;
else if fz(n)<=0.525 feature=52;
else if fz(n)<=0.55 feature=53;
else if fz(n)<=0.575 feature=54;
else if fz(n)<=0.6 feature=55;
else if fz(n)<=0.625 feature=56;
else if fz(n)<=0.65 feature=57,
else if fz(n)<=0.675 feature=58;
else if fz(n)<=0.7 feature=59;
else if fz(n)<=0.725 feature=60;
else if fz(n)<=0.75 feature=61;
else if fz(n)<=0.775 feature=62;
else if fz(n)<=0.8 feature=63;
else if fz(n)<=0.825 feature=64;
else if fz(n)<=0.85 feature=65;
else if fz(n)<=0.875 feature=66;
else if fz(n)<=0.9 feature=67,;
else if fz(n)<=0.925 feature=68;
else if fz(n)<=0.95 feature=69;
else if fz(n)<=0.975 feature=70;
else feature=71; end
&

3.4.2 Pixel Distribution Features 3%7] 2

MHUAIT z(n) = $1UIU black pixel N1 1Y Zn

f1’ = z(1)+z(2) + z(5) + z(6)
2° = z(3)+z(4) + z(7) + z(8)
f3° = z(9) + z(10) + z(13) + z(14)

4 = z(11) +z(12) + z(15) + z(16)
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fmax = max(f1°, £2°, f3°, f4°)
fl = f1’/fmax, 2= 2’/fmax
f3 = f3’/fmax, f4 = f4’/fmax
& o ody v ° Yo o e o X
"INil"IﬂWaﬂW‘ﬁ‘V]hlﬂiﬂﬂﬂ"liﬂnﬂﬂ!iﬂVﬂﬂﬁﬂ1ﬁuﬂﬂ1@ﬂ]ﬁm%mW1$ JU
if fn <= 0.25 then feature = 26;
else if fn <= 0.5 then feature = 27,
else if fn <= 0.75 then feature = 28;

else feature = 29;

end
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Algorithms CharacterHeadDetection (BinaryImage)
Input : An m x n element array of binary image
Output : Number of character head
for all pixels
if pixel = black pixel then startPoint = position(pixel); break; end
end
for all black pixels
countPath = countBlackPixel(neighbor(startPoint))
keepPath = getAllBlackPosition(neighbor(startPoint))
if countPath != 0 then nextPoint = getPath(keepPath) end
if checkldentical(nextPoint, keepPath) then numHead = numHead+1 end
startPoint = nextPoint

end
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return numHead

X o oA o o o [ o ' o
%Qﬂ?ﬂﬂﬁﬁ‘v\l‘ﬁﬁl{lﬁiﬂﬂﬂﬁﬁi’mﬂ1%1u3uw36llﬁ)ﬂﬂﬂ6uigulﬁ}ﬂ'lﬂ1iﬂ?ﬁuﬂﬂ'laﬂHmZLﬂW'lg

Yait
if numHead = 0 then feature = 6;
else if numHead = 1 then feature =7,
else if numHead = 2 then feature = 8;
else feature = 9;
end
3.4.4 onvszludwrilsuvesdnusz TasinsannegludunilalunguTauai g
S0 A
327 fai)
[Z1,22,73,74], [25.26,27,Z8], [29,210,Z11,212], [Z13,214,Z15,Z16],
[21,25,79,713],[Z22,26,210,Z14], [Z3,27,Z11,Z15], [Z4,Z8,Z12,716]
uazanHadnE i a0 nmsasv s sz ludumiaTsuas q 1dmssmua
SnazmIza

if head-Position = 0 then feature = 30;
else feature =31;
end
345 T-Joints 913811970 3x3 neighborhoods §an 1 3.28 Tae T-Joint ﬁ@«’gﬂﬁﬁ neighbor
Fluadsiuau 3 9 [11] FavziinnTann sum(p[0], p[1], p[2], p[3], p[4], p[5], pl6], p[7]) =3 1o p

=1

0 ; 0 T-Joints
T-Joints = 1 ; 1 T-Joints
2 ; 2 T-Joints

3 > 3 T-Joints

p[3] | pl2] | pl1]
pl4l | p | plO]

pls] | plée] | pl7]

NA 3.28 3x3 neighborhoods
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GTNﬂ1ﬂNaﬁWﬁﬁl‘lﬁ}fﬂWﬂﬂﬁﬁi’mﬂ1%1u’JN‘UEN T-Joints hlﬁ’mmimwuﬂmaﬂymzmww

2e
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if T-Joints = 0 then feature = 18;
else if T-Joints = 1 then feature = 19;
else if T-Joints = 2 then feature = 20;
else feature =21,
end
346  X-Joints 1A8i915841910 3x3 neighborhoods A4 Ml 3.28 Tag X-Joint AeATd)
neighbor UMWY 4 99 [11] Fa9zi3an1n sum(p[0], p[1], p[2], p[3], p[4], p[5], pl6], p[7])
=4 Lﬁ'ﬁ) p=1
0 ; 0 X-Joints
X-Joints = 1 ; 1 X-Joints
2 ; 2 X-Joints
3 ; >=3 X-Joints

X o A o o o ' v
GTNﬂ1ﬂNaﬁWﬁﬁl‘lﬁ}fﬂWﬂﬂﬁﬁi’mﬂ1%1u’JN‘UEN X-Joints Ulﬁ‘l/ﬂﬂ"liﬂ”lﬂﬂﬂﬂ?ﬁﬂ]elﬂ!&ﬂW?%

2e
=D

if X-Joints = 0 then feature = 22;
else if X-Joints = 1 then feature = 23;
else if X-Joints = 2 then feature = 24;
else feature = 25,

end

3.4.7  End-Points 1191391910 3x3 neighborhoods #4717 3.28 1A8 End-Point A 9ATNI

q

= o o

neighbor ﬁJuammmu 199 F992N1TUIN sum(p[0], p[1], p[2], p[3], pl4], p[5], pl6], p[7]) = 1
A

Wop=1

0 ; 0 End-Points

1 ; 1 End-Points

End-Points = 2 ; 2 End-Points

3 ; 3 End-Points

4 ; 2 4 End-Points
= v Ay ¥ o . Y o o '
cmmmaaww"lmmmamnmmmwum End-Points llﬂ‘ﬂ”lﬂ?iﬂ?“lfiuﬂﬂ”l

A
ANHULANIZAIN
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if End-Points = 0 then feature = 10,
else if End-Points = 1 then feature = 11;
else if End-Points = 2 then feature = 12;
else if End-Points = 3 then feature = 13;
else feature = 14;
end
3.4.8 Aun9Ye3 End-Points Tasiinsandiogludumislalungulasudie 4 fanmii 3.27
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[21,22,73,74], [25,26,27,78], [29,210,Z211,Z12], [Z13,214,Z15,716],
[21,75,29,713], [22,26,210,214], [Z3,27,211,Z15], [Z4,78,212,Z16]
Feonwadni i 1§91nn15as19ME LML e End-Points 18ms e
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if End-Points-Position = 1 then feature = 1;
else if End-Points-Position = 2 then feature = 2;
else if End-Points-Position = 3 then feature = 3;
else if End-Points-Position = 4 then feature = 4;
else feature = 5;
end
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if WHRatio < 1 then feature = 15;
else if WHRatio = 1 then feature = 16;
else feature =17,

end
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