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2.1 Direction Extraction
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0, A(,j) > local_mean
I, A(,]j)<=local_mean

B(i, j) ={

M-1N-}
where, local_mean(m,n)=Y_ ¥ A(i, j}h(m—i,n-j)

i=0 j=0
N, M :local block size(N =31,M =31)
h :normalized31x31circle) )
A:lE 34, B:olXEIY
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IY2(B)Y 4 o|Xg #@ JFL W fiterE B3
#ZolR ridges & AA3H, AFH AR 9449L A2
FeH(2A(3)) wEF filtere 29 33 22 gelol weight
vk Bt 2 A == unbiased filterolth, A Eof Wk A
B I 4%E (00, 45, -45° , 90° )eE TAY
ok X2l 2z g HEo REE 2 WIBHLS YEY
£ Filterst AF FFFR)F9 239 AEFHE B3
de £ ATHAQ). ol T NEY & HFAHS F7
98 AMEEE filter2% Gabor filters d8 7Fx7F 9
on B AFdME a9 33 2L 3a 93 Filter
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glm,n)=f*h=>"Y (i, jh(m-i,n-j)
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dy =B*F,, d;s =B*E,;, dg =B*Fy d_,; =B*F,
d 0=d,+d,s+dg, + B*WF
d_l=dy+d_j+dg + B*WF,
dth0 = thresholding(d_0,2),dth1 = thresholding(d_1,2)
dthtotal = dth0 | dth1
FM(i, j) = local_mean(i, j) x dthtotal(i, j)
1, FM > mean(find(FM)) - B x std(find(FM))
s {0, elsewhere
B, =B, &dthtotal, FR =reduce(B, & morphology(B,))
di0=
where WEF, = Weak filter
3 : usually has the value of 0.8
find(X): points that have non - zero value
FM : Masked local mean image
FR :final Region Image of finger print
reduce(X): extract only the segmented finger print
region
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dost diAAtel] sl WFR(weak filter)s Wk A2 7
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S extractdt g o] HF AU NE IY(FR)o]l &
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(A AdE ZBE o) g3ty (49 o] FaHAL).
di, = d, x FR/max(d,), -i = 0,45,90,-45

. 1 ifdi,>a
dith, = )
0  otherwise
where a:usually has the value of 0.2 @

2.3 Statistical Equi-Distance Calculation
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% A%l WUF Statistical Distance® TatA frh
Statistical Distance® T3l= o4& 4(5)9 o}
SD(i) =dith, *H, i=0,45,90,-45
where H: €99 W23 1, 95302
61x61sized] circle
SD : Statistical Distance &)

19 58 468 T8 dolx SD(0), SD(45), SD(90),
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a9 5. Statistical Distance
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AN 19 63 & Statistical Equi-Distance® T 3}7)
31=3

SDD; (a,b) =|SD(a) - SD(b)|
SED, = a + min(SDD,) ~SDD,
SED =Y SED,

where a,b: Combination of StatisticalDiatance

SDD: Statistical Distance Difference

(6)
SED : Statistical Equip - Distance
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(b) Statistical Equi- Distance

19 6. SEDi ¢ SED

oA T SEDE AE 99 9dx on Y&
A= EEsn ok mElN NE GodM HE&W
Reference Point(SED Point)9H-g # %37 93 &4 (D)
9] 7438 A3 Reference Regiong FA&stA W},

GF(i, _|) = % {e‘(i’ﬂ")’a’ _ mean(e‘(i,*jzl"'l W, it <rt
SED =SED*GF
Threshold = mean(SED) — min(SED) + o x std(SED)
T id
Reference Region = 1,  SED > Thresho!
0, elsewhere

where  GF:nomalized unbiased gaussian filter,
std : Standard deviation
r:circle radius smaller than that of circle used to find SD(i)

weuser=18, a=0.2, o=2xr
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