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1. What is FFT?

- Fourier Transform

Based condition : All periodic signal may be expressed sum of sine and cosine

SR VOO L

Discrete time Fourier Transform(DFT) is Sampling Data’s Fourier Transform.

N-1
o on Py
X, = z xne_lznkﬁ k=0 N—1 ate M) = cos(—2mi (%)) + 1 * sin(—2mi (%))
Y
n=0

DFT's computing time is O(N?). But FFT's compute time is O(Nlog,N).
logn n  nlogn n? n® i

- Removing the portion of the periodic 0 1 0 1 1 2
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2. FFT Based Technigue

2.1 Block Diagram
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3. Simulation

- Block Diagram
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3. Simulation

3.1 Zero Pad and FFT

Zero Pad

Cartesian domain
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3. Simulation

3.2 Log-Polar Transform

What tis the Log Polar Transform

Scaling and rotation in Cartesian domain corresponds to pure
translation in log polar domain

theta

X rho

(x,y) = (p,0)
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3. Simulation

3.2 Log-Polar Transform

L1's FFT and shift

L2's FFT and shift
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3. Simulation

3.3 Phase Correlation

- What is Correlation?
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3. Simulation

3.3 Phase Correlation

- Compute Cross power spectrum of F1 and F2
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X Phase of the cross-power spectrum is equivalent
to the phase difference between the images.

@

Find the location in images

of the peak of the phase correlation
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3. Simulation
3.4 Compute angle of rotation
F(u,v) = |F(u,v)|e/f@v)

At, |F (u,v)| is Fouier spectrum and
6 (u, v) is phase spectrum

@

68, — 6, = Angle of rotation
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3. Simulation

3.5 Transformation and Translation
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Future Plan

Image
processing
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