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Independent Component Analysis

e Compute autocorrelation matrix with time
lag T
Cx = E{x(t)x(t- T)"}

 Joint diagonalization of autocorrelation
matrices

» Use transform matrix to get source signals



The benetits from ICA

1. Decoupling => better optics measurement
2. Higher modes can be tracked to their origins.
3. Synchrotron motion signals can be studied
4. More plausible noise reduction.
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compare beta : red o = MAD, blue * = ICA; st=1915,wid=400
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compare beta : red o = MAD, blue * = ICA4; st=1915,wid=400
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orizontal: 1915:400

compare beta : red o = MAD, blue * = ICAE; st=1915,wid=400

= ! ! ! ! ! !
# | ! | |
35
30

0 g 10 15 20 25 30
1=11,2=5legtc

compare phase advance per period: red o = MAD, blue * = I[CA5; st=1915,wid=400

10— . ! ! ! ! !

wil | | i | | |
2 4 B g8 10 12 14
1=582-51, 2=53-s2, efc

16 18 20 22 24

Ctpardart Vfarartmem ~FAMATI AR



viilival., 171J0.0UV
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compare beta : red o = MAD, blue * = ICAE; st=1915,wid=800
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Use bi in para v0
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compare beta - red o = MAD, blue * = ICAS; st=1915 wid=800
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x 107 data: x0 1915:800 MODE 1, temporal pattern
2 T T 02 T T T T T
[ S S A GGQ@D@D_
a
& o O 8 g : : e
L e ....... @8_
° o540
US ............................... a”“”‘..--é ............
# 0 o o
|:| s..@..\._:..]l ................
o o . O
_DS ................................ , ........E ................
® b
T R -
® O o i :
_15 i i i i i i _Gz i i i i i i i
0 2 4 6 g 10 12 14 100 200 300 400 500 600 7O0 200
1.26e-03 -5.41e-05 -1.16e-03 2. 27e-04
amplitude at BFMs fft of temporal pattern
15 : : : ;
. . o . .
| R AR A R AN e
5 ......................................................
8 a a a a - e inim ireh
0 10 20 30 40 50 0.5 0.6 0.7 0.8 0.5 1
1=101, 2=s01, etc 0.70875 0.7225 072625 073125 074 0745 0.74875 075375 07575 0.7625 0.9

Cteardmridt Ve rmaes ~FATATI A QD



x 107 data: x0 1915:800 MODE 2, temporal pattern
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CA Mode 3; Honrizontal

x 'IIII_S data: x0 1915:800
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ICA Mode 4 Honrizontal
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ICA Mode 6 Honrizontal
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%10 3 data: x0 1915:800
2 : ,
[ S S A P g...@..._
oo o 8 o g o g {3 © %
L ....... @8_
O g o6 o
DS ................................ é......:...c.) ............
G o o @ ©
DDELJ ................
; Q L L0
_DS ................................ , ........E ................
© 0
-
o G o ] :
-1.5

0 2 4 g 8 10 12 14

1.50e-03 -2.04e-04 -1.07e-03 7.16e-04

amplitude at BFMs

.....................................

10 20 30 40 50
1=101, 2=s01, etc

02

MODE 7, temporal pattern

18
16
14
12
10

100 200 300 400 500 500 70O 8OO

fft of temporal pattern

........................................................

0.5 06 0.7 0.8 09 1

0.7125 0.73875

Cteardmridt Ve rmaes ~FATATI A QD



30

plane H, turns 1915 : 800
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MIA Mode 3; Honrizontal

plane H, turns 1915 : 800
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MIA Mode 4; Honrizontal

plane H, turns 1915 : 800 temporal vector: u at 4
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plane H, turns 1915 : 800 temporal vector: u at 5
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MIA Mode 6; Honrizontal

plane H, turns 1915 : 800 temporal vector: u at 6
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107 data: xy1 4230:600
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CA Mode 2 before shutdown

107 data: xy1 4230:600
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ICA Mode 4: before shutdown

x 107 data: xy1 4230:600 MODE 4, temporal pattern
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ICA Mode 5: before shutdown
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MIA Mode 1; before shutdown

plane H, turns 4230 : 600
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MIA Mode 2; before shutdown
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plane H, turns 4230 : 600
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MODE 3, temporal pattern
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x 107 data: xy0 1915:5000

MODE 4, temporal pattern
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x 107 data: xy0 1915:5000
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MODE 5, temporal pattern
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MODE &, temporal pattern
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MODE 8, temporal pattern
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<10~ data: xy0 1915:5000 MODE 9, temporal pattern
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MODE 10, temporal pattern
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MODE 11, temporal pattern
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MODE 13, temporal pattern
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x 107 data: xy0 1915:5000
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1|}x-m_4 data: xy0 1915:5000

02

MODE 20, temporal pattern

@G
-2 i i i -0z i i i i
0 20 40 60 80 100 1000 2000 3000 4000 5000
2.09e-04 -4.16e-05 -1.76e-04 1.17e-04
amplitude at BFMs fft of temporal pattern

18 . : : .

: o : :
16 ........... . .......... . .......... . .......... . ...........
71— SR 3 SO AU ]

: T : :
12k - oot P R SHRRPRREE Peeseieas Peeened

: L : :
1|:| ........... :. .......... : .......... :. .......... :. ...........
Bl .................................
7 ................................

i K
AF - e . i'p ..............................
___________ Moo ]
2 ........... - illrlq ti'l“,

0 10 20 30 40 50 0.5 0.6 0.7 0.8 0.5 1

red = H, magenta = V: 1=101, IE022ek7012 0.704 0.7056 0.71 0.7114 0.7134 0.7144 071535 0.71738 0.719 07202 07216 0.723

Cteardmridt Ve rmaes ~FATATI A QD



02

<10~ data: xy0 1915:5000 MODE 21, temporal pattern
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ICA Mode 1; tbt99581- 1915:800

x 107 data: xy0 1915:800
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ICA Mode 2; tht99581- 1915:800
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ICA Mode 3; tbt99581- 1915:800
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ICA Mode 4; tbt99581- 1915:800

x 107 data: xy0 1915:800
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ICA Mode 5; tbt99581- 1915:800
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ICA Mode 12; tbt99581- 1915:800

x 107 data: xy0 1915:800
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ICA Mode 6; tbt99581- 1915:800
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x 107 data: xy0 1915:800
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ICA Mode 10; tbt99581- 1915:800
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ata from Argonne
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x 107 data: x0 1:1200 MODE 3, temporal pattern
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