1492740
- (1) Y EREA%EMAER

V (12)8ARNAEEZ AL A ADEEHRH : TWI492740 B
Intellectual

Properly 45)»48 : PERE 104 (2015) 07 A 21 1

ice

Q1) 3% %3k 1 102118193 Q2)¥3 A 0 PERE 102(2013) £ 05 f 23 B
(5Dnt. CI. : A61B5/0476 (2006.01) GO6F17/10 (2006.01)

(TH®3FA - BB A% (F#RE)NATIONAL CHIAO TUNG UNIVERSITY  (TW)
Mar i K F e 1001 3%
(72)#8R A @ F £ 8E FANG, WAI CHI (TW) ; %1% ¥ SHIH, WEI YEH (TW) ; Bl #t LIAO, JUI
CHIEH (TW) ; # 718 HUANG, KUAN JU (TW) ; B4k B CHEN, CHIU KUO
(TW) 5 FmE& &4 US) 5 &-F-F (US)
(TH)RIEA * RREBH
(56) %% XK
TW 2012275447
Chen, Chiu-Kuo and Chua, Ericson and Tseng, Shao-Yen and Fu, Chih-
Chung and Fang, Wai-Chi. Implementation of a hardware-efficient
EEG processor for brain monitoring systems. . SoCC. editor(s)
Biichner, Thomas and Sridhar, Ramalingam and Marshall, Andrew and
Schuhmann, Norbert. 164-168, IEEE, Year 2010.09.27-29
FEANR T RIMA
W EA B AR 9 A B X206 # 36 A

54 & #

ARG LR R SL R AT X B B S 1B A AR R B B

A REAL-TIME MULTI-CHANNEL EEG SIGNAL PROCESSOR BASED ON ON-LINE RECURSIVE
INDEPENDENT COMPONENT ANALYSIS
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A real-time multi-channel EEG signal processor based on on-line recursive independent component
analysis, wherein a whitening unit generates covariance matrix by covariance computing according to the
received signal's sampling, the covariance matrix can calculated by an inverse square root matrix SVD unit
to produce whitening matrix, an ORICA calculation unit can get whitened sampling signal by calculating
sampling signals and whitening matrix, and get the independent components information by independent
component analysis that uses the whitened sampling signal with an unmixing matrix, an ORICA training
unit trains the unmixing matrix based on the independent components information to generate a new

unmixing matrix, and the new unmixing matrix will send to the ORICA calculation unit for the computation
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of independent component analysis next time. The present invention set numerous arithmetic unit on a chip,

it can reduce hardware complexity and power consumption by shared arithmetic processing unit and shared

register.
| Lo o « ARG LIEE
o A8 3L b Z B B
11 % 3% 8 % % R R 3E
100 R HBAAR 22
HUE AR = PGy "’
HE T
7T 8T 10 1 H 7 ARSE
it B E T
13 12 11+ « - GiLREE
ORICA ORICA S
FIfRETT STEET LA 12+ « « ORICA 3 &
ug 7TE‘
13« + « ORICA 3il4k
ug 7TE‘

100 » - - BULARELEE

. 101+ « « BAHHE
%1 7R



1492740

: N K
ZH@E =7
X B 5F & 7%
102118193
X H : - CXIPC S8
FHEE T 100 5 99 5 48

AR é:/oaﬁg (2006.01,

off o  006.01,
(2B L8] (FR/EL) SO

B EEE B RS N2 B S B B
B
A REAL-TIME MULTI-CHANNEL EEG SIGNAL
PROCESSOR BASED ON ON-LINE RECURSIVE
INDEPENDENT COMPONENT ANALYSIS
CED!
RS LR E TR S RS % R i
SR E R R R o [ kR E TR B R 2 U A
ETHB RN EUEA AR ANER BENUABR
BEESAYH I REES EE T Y BB AL B
K - ORICA F 5 81 5 FB 74 43 2% B A4 3R 9% 60 2% £ fb 40 M 3 75
@ :5LBEIELETERSE 5 k% BE R E—
| RBAEMERBURASERUGHEIASER
ORICAII SELAEBEBIROAN U S RES EE
TN EUEE FOERS AN - 5 RE S e R
B ORICA S HE TR F—RBIRS ST EERHEA - &
SRENEESETRER—GA L BERATEES
AHFESETH S RO EEEEE R -

112792 1



1492740
H B
[#x] :

A real-time multi-channel EEG signal processor based on
on-lir}e recursive independent componen\t analysis, wherein a
whiten'i'n‘g'; uni"t..;‘generates covariance matrix by covariance
computiné acco;ding to the received signal's sampling, the
covariance matrix can calculated by an inverse square root
matrix SVD unit to produce whitening matrix, an ORICA
calculation unit can get whitened sampling signal by
calculating sampling signals and whitening matrix, and get the
independent components information by independent
component analysis that uses the whitened sampling signal
with an unmixing matrix, an ORICA training unit trains the
unmixing matrix based on the independent components
information to generate a new unmixing matrix, and the new
unmixing matrix will send to the ORICA calculation unit for
the computation of independent component analysis next time.
The present invention set numerous arithmetic unit on a chip,
it can reduce hardware complexity and power consumption by

shared arithmetic processing unit and shared register.
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A REAL-TIME MULTI-CHANNEL EEG SIGNAL

PROCESSOR BASED ON ON-LINE RECURSIVE

INDEPENDENT COMPONENT ANALYSIS
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