Scattering Wavelet
Transform Based Palm Print
Biometric Recognition

GROUP MEMBERS:

MEET HARIA - 153079029
SHYAMAL DHUA - 163079004
RITESH VENKAT - 163079001




Palm Print Biometric Recognition System
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Recognized Palm



Phase Congruency

PC(x) = S 4,




Monogenic Signal

f(:’tl?;ﬂ?)
fM(Ltfl,.iEz) — le(iL'l:iUQ) — Rl(i’lgiﬁg) * f(iﬂls 1*2)
fRy(1,72) = Ra(x1,w2) * f(21,22))



Local Monogenic Phase and Orientation
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Amplitude of Fourier Components

Ap(xq, 220, s)

\/f(ifl:.ﬂ?z: 5)2 + [Ry (21, 22, 5)2 + fRy (1, @2, 5)2




Local Energy of Image for N scales

E(;L‘lj LUQ) —
V [ foum (@1, 22)]2 + [fR1gum (41, 22) ]2 + [fR26um (21, 02)]?

where,

fRqum L1, ~L2 Zng L1,L2, 9



Phase Congruency at (x1,x2)

PC(I:]_:,LEE) —



2-D Log-Gabor Isotropic Wavelet

—(Zog

G(uy,uy) = exp



Radial Response Profile

(a) (b)

(a) Isotropic log-Gabor wavelet response

(b) and (c¢) corresponding Riesz wavelets filter responses



0 0.2 0.4 0.6 0.8
Frequency

(a) Gabor - Linear Frequency
]
0.9
0.8
0.7
g 08

E 05

o

£
<04

0.3
0.2}
0.1 ;

0

4] 0.2 0.4 0.6 0.8
Frequency

(c) Log-Gabor - Linear Frequency

10

1

0.9
0.8f
0.7t
o 0.6}
-
2
o 0.5
E
< 0.4}
0.3}
0.2}

0.1
0

107

;
-4 -3

0 1

10 107 107 10 10
Log-Frequency

(b) Gabor - Log Frequency

—0.01
— 041
—0.3

10° 107 10” 10° 10'

Log-Frequency

(d) Log-Gabor - Log Frequency






Why Scattering Wavelet Transform?

Rotational Invariance

Translational Invariance

Deformation Invariance



Morlet Wavelet Equation

lu) = a (e — ) eI/



Morlet Wavelet Orientations

Real Part

Imaginary Part



Convolution network architecture of the

scattering wavelet decomposition
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ROI Extraction




Extracted Palm Print




Pre-processed Palm Print Image




Averaged Output




First Layer SWT Coefficients




Second Layer SWT Coefficients
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