FFT for Friction Ridge Enhancement

Patricia LeFeuvre M.Eng., P.Eng. President
patricia.lefeuvre@csipix.com
info@csipix.com



mailto:patricia.lefeuvre@csipix.com
mailto:info@csipix.com

FFT Applications for Friction Ridges
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1 Dimensional Fast Fourier Transform (FFT)

Time Domain Representation
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Normalized Amplitude

Amplitude
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Time Domain Representation

Amplitude
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2-D FFT

When you click on the ‘FFT’ button in the Enhance interface you will see the Frequency
Spectrum (FS) representation of the image in the FFT interface.
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FFT

Q1 and Q3 are mirrored

Q2 and Q4 are mirrored

The data displayed in the FFT interface represents the Left (or
Right) spatial image in the Fourier or frequency spectrum (FS).
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[4086. 10] - [Magnitude=97] zoom_scale=59 zoom_factor=64 [Scrolheel=zoom LeftButtonDown=drag]

The center of the FS
represents image average grey
level - low frequency.

The further away from the
center, the higher the
frequencies represented
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FFT

Black and white (not grayscale) images of fingerprints have sharp edges therefore they
can have ringing in the Fourier Spectrum




FFT — Vertical and Horizontal Lines in the Spectrum

The vertical and horizontal lines that intersect the middle of the spectrum are usually
artifacts of the image padding we have to do to generate the spectrum. They are less
prominent if the image does not require padding (512 x 512, 1024 x 1024 or 2048 x
2048 size images do not need padding). There is usually no need to mask these lines.

FD for 370 x 474 Pixel Image

FD for 512 x 512 Pixel Image




FFT for Pattern Removal
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F F I Radio buttons to select mode of operation: Draw, Edit or Pan
Check this to automatically add a "mirrored"” dots and lines
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FFT for Pattern Removal

«. CSipix 7 - Case AFIS mnda = M X
tie tdit Calibrate Regample Lnhance Annotate Hotale Crop Dewarp Malcher Split 10print AHS Zoom NMeasure Left Hight Compare Swap Help License
[ Grd [ Goet  Srann | ozd s nags [ IuckZoar [ Liad Rl ags) | Smnets e
| |
Hhars

.

L
.

Fite Mazk
|- 7

Saecal o ’.

Lo Freq Zoean Cisp &y

® Cowepzoae

Unto Jast Daw

Unde &l Jraw O Danck & vile

[ Frania Syrename Coavtrates n Craw

® Ura=mod: O zdtroce O FEnrnoce

e 2 /\
el
= \§\\

b

.

.

N
N

R
N

\ 90310, - [¥azrehda=9s] Toam scals= i Tacm tacar=id [Semhvssi=zoomn LetEutoDawn=crag)
WU
RN

Iaf image rooee 16O 3 N [ﬁlénaxe I::‘;:é ]L"Eh?
24x

TIKD o

e

BIE

RIT

A Mer| -~ Rizht o

Sz Reswiu. o

= |yl 0.0.2

Eakgound Famovzl

4874 s

‘i N
2 edepenzently nleck s meee




FFT for Pattern Removal
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FFT Mask Size Effect
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FFT Mask Size Effect
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FFT Mask Size Effect
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FFT Mask Size Effect
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FFT for Overlapping Prints
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FFT for Overlapping Prints
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FFT for Overlapping Prints
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FFT for Overlapping Prints
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FFT for Overlapping Prints
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FFT for Overlapping Prints
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