ICA Independent Component Analysis
Registration)



ICAICE DT SA/ U FEIR 5
ZREHRMNTE (EENELE )

-

=

R il = =
EL\L— 7/(/;J|:|—|—__,f & A{(E 5

i B AN

O

/ e glnk chV -
e o nicsi BB 52 Y
=R

mE2 EEESEkE ¢




Lo EeDhHDEXFHEKRATLD b oK N—TFT 4 —RIETCEHEEI
x 4 ANEARAETN A




“ICA: Independent Component Analysis
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p(y) = ] ()
=1

Kullback-Leibler divergence (D)

D(W) = [p(y)log—2 ¥ gy
Hp(yi)
i=1

= 3 H(y,)-H(y) Y,
i=1
where

H(y) = —[p(y)logp(y)dy

H(y;) = —[p(y)logp(y;)dy;
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Fig. 2 12,000 patch images (size:8x8) are randomly selected from above four natural images for learning of basis function.

(a) ICA basis. (b) PCA basis.
Fig. 3 Basis functions of natural images.



(b) PCA.
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Basis images for the factorial representation. (a) ICA; (b) PCA.



PCA ICA

Demonstration of the separation of two speech signals from two mixtures. (a) source.signals; (b) mixed signals;
(c) separated signals using PCA (whitening); (d) separated signals using ICA.



PCA ICA

Scatter plots. (a) source.signals; (b) mixed signals; (c) separated signals using PCA (whitening);
(d) separated signals using ICA.
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Figure 5. Non-parametric or 'fluid’ registration of a NIR image (I) and a visible intensity image (I2). The
first row shows both images and an overlay of their initial positions. The second row shows detail views of the
overlay of I; and I;0JF before and after registration. The first 2 images of the second row show the alipnment
of a detail of the stadion. The 3'* and 4" image show the alignment of a detail of the airstrip.

http://earth.esa.int/rtd/Events/ESA-EUSC _2004/Ar24 Strecha.pdf
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I(A;B)=H(A)—H(A|B)
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Fig. 1. Joint histogram of the overlapping volume of the CT and MR
brain images of dataset A in Tables II and III: (a) Initial position:
I(CT,MR) = 0.46, (b) registered position: I(CT,MR) = 0.89.
Misregistration was about 20 mm and 10° (see the parameters in Table III).
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Fig. 2. Spatial correlation of image intensity values increases MI registration
robustness. Top: (a) original 256 x 256 2-D MR image and (b) image of (a)
shuffled by swapping 30000 randomly selected pixel pairs. Both images have
the same image content. Bottom: MI registration traces obtained using partial
volume distribution (PV) interpolation for in-plane rotation of each image
> over itself. Local maxima are marked with “*”,
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Fi:: 6. (a) Shoee 15 of the original MR image of dwtaset D, (b} zero
mean noise added with vanance of MK grev-value onits, (@) guatlrutic
inhomogenety (& = 0.004), and (d) geometric distortion (k= 0004 75)






Figure 3. Homography registration of a map with color image using MI. top: original images; middle: before
(left) and after registration (right); bottom: zoomed view before (left) and after (right) registration.

http://earth.esa.int/rtd/Events/ESA-EUSC_2004/Ar24_Strecha.pdf
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(c) (d)

http://www.ai.mit.edu/projects/vip/papers/PUI2001-FISHER.pdf
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(%) 102 1 1
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MP3

(fast Fourier transform) (modified discrete cosine
transformation
= ) 32

Huffman (

L(Left) R(right) L+R L-R
MS(Middle/Sides)

http://homepagel.nifty.com/office_s/w_knowledge.htm#knowledge-compres-mp3
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RDS=Random Dot Stereogram









JPEG2000

JPEG2000 (wavelet )



http://www.brain.kyutech.ac.jp/~matsuoka/S_project.htm
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MEDAL

http://www.image.med.osaka-u.ac.jp/reza/medal _home.html



