III E ﬂ H iE i E ﬁ http://www.paper.edu.cn

REESSITRETEANFALR

XM, 1R M5, SefEh
W RRRF LR E S BORFER, K# 610054

E-mail: dyao@uestc.edu.cn

# =. % (electroencephalogram, EEG) 2 & &AM GLiAFn AR50 16 RIR RIS BT F 7
F o —Fr R, 2t % @M R4z T e B Ain R Az 8, 4B K feeg k4L, BT,
E & _EA 4= BESA. EMSE 5% % 9 o #rsitF, AL EZENBT —FALRTHEH
B o TR . AR TR B Ao Al R AL 69 AR AL B S RS, AT —3
Sde: RFIiEEAFIHA (REST). &L U LORETA( Charge LORETA)S AL E 694 &
T4k,

X438 fml  JEJR BEAL  BMHT4

1518

ML T MAC S T SR IR AN PR 0 11 R A 5 30, PSR D) Al R R 2
e MR RN, FIRE, MDD ARSI R AR 0 e SRR
G PEAC AR BRI 035 L, B PR R AT 3 1122 W7 R R R
B, AT I B E R 7E AT bR AT . BESA. EMSEZE 44 i h 4 ik
P, 22 PR PR K P AR 8 3 L/, AT TE B T JE 4R S O B Sk b 2 7 4
W7 i b, 45 A A SR SRR T T 2 AFFSURM, TFR T — T AL B P . At
17 G HAEVE 2 A BRI B 7, A AR TR g 9
LORETAM M1 fi oty # 49 ME me A5 EVe p R . JERE S8 S EMRISE, WA ARHE S MR A A
BB RN s s,

2P ERA

B4 5 DL Windows #1F R 48, 75 C++ Builder 4 f 3885 FIT A . E8 AT
RERTERA A, BARIE 1 s,

TERGIBATIG, AT Cac s M e, BT I FEAE S5 K 2B o AT AR5 5 1) S
RO PP AT R REAT IRV Sk R A AL, W] DAEAT I R R B0 3, O SR IR 6
IESR S bRt

FERN I F A, T DA S B 7 EE AR 2 P TR B D) A8 B SRR IR, D EIR
Al PR MRS LA,

RIS B E 5K B AR R R4 (No. 90208003) %)

-1-


mailto:dyao@uestc.edu.cn

III E ﬂ H iE i E ﬁ http://www.paper.edu.cn

Vg7 5w

| mEmmmEs |y s

/'
[ ——

. f

IE5

K1 RGHER

I 453 A BRI T AL B T 00, ) o PR N B 5 RS . B2 BE T RRT
AR/ AR e (wavelet) SEFIRAI BT R 0T (PCAY KN HLAR 73 b (ICAD %5

P10 FEL 10 LE 6 48 7 L0 Sk AR R fiy P (R 0 s A Sk oA vy, il P
TV 2 SRR S I FR) Sk A AT, 7 L) T 52 [ a3 o P 5008 PO S A7, M P, o ) i
fith, R8N EIEPERERI TR S T M SABS R AN B AR, A1 5 R Gt 5
J T 2 BRI B SRR (g 1 g O P R T SR R P BRI R M B 1 A
(R FRATT e, T B S SRR T 35 2 Fi T3 FL ot (Boundary Elements Method, BEM) (K541 fi# »
XTI R TCIE R SRR, AT DU AR SRR, ) AT AR N A MRS A S T i) A A3
SR ARG, A S B IR R IEE, IR T R A YRR R 1) TR

10 FEL R 90 S A7 43 BT A2 i P A SR 0 AT A 00 o ORI 60T, L T A7 R AR AN S P — ), A
SR SR A R T BRI A R4 A o AT A SR, 32 BEAL RGP 28 25 B2 R b 28 ) 7
AT FEAEATF PR AL T PIRMJEA AL (1) B8 1 (Dipole) B! ; (2) xiHifif(Charge) sl
FERPEEN %) HikA: (1) Low Resolution Electromagnetic Brain Tomography
(LORETA) ; (2) Focal Underdetermined System Solver (FOCUSS); (3) Equivalent Dipole Layer
(EDL); (4) Equivalent Charge Layer (ECL); (5) Source Potential Mapping (SPM) %4,

3ARGTAA N —ERFE ISR

3.1 BFFimm ks HEHA (REST) Y

TE R S IR AT oD 22 R — N AR R Z 107 S . P52 R4
M2 NS . EARBIEEG T, RASERERIS %, Subx—H0 5 MR RAE T, &
S 0SB AL BB B 5 T, EUE, 7534 (0 s AR I i o B T H At
P VAR AT o 0 ARSI Sk R A B0 A, ST B3 0 AU s 7 % vl
RIS, RL7E T S5 A BT T 4% (A A PR RN, P92 2% PRI A e s sk B ke [
B, AR T — AT S B R (REST) (B /i, B AT I L%
B R B e e g L ) G B 2k 2 M K %« A e A 4
e, EEAT S K0 FELA 0 E I A £ S B 283 B B M R ST e 2R A, TR AR R
JF 0 LS FT LA ek [ (O A B Aok . T 2 441 T 128 3 150ms (B K . T

-



|I| E ﬂ H iE i E ﬁ http://www.paper.edu.cn

0 50 100 150 ‘O 50 100 150 O 50 100 150
(ms) (ms) (rms)
2 ZeE RGO, AR REST AFREER, A7 R PS5 i
DA HH TC 55328 55 2 2% (10 BHAE H 37 1135 228 (1 552 o Hl A7 22 TR0 ) B A8 2
3.2 EF AR R K LORETAlL # 1
EAR TR AL LORETA S i LR e A7 T ) — R 2 A AR o T4k, FRATTiE
FEH T PP AT OB, FESE S LORETA J7iki b, BRI LFII4h . BATS A7
YT I R A ELSE: (1) AE (37.0, -31.0, -8.3) ALE FECE -SSR 2.8 1S T,
M3 A HLAL, SRJE R Dipole LORETA Fil Charge LORETA 47U id%, 455 S
7EEI 3. (2) 7£ (-23.0,-51.0,51.7) {i ' FJlCE — MR M BN 7, A — kR
£, FPRRJEASAL ) LORETA Y tg, iR 4 Fis. nfLLEH, XFHAEEEAL, A
FLA AR TR 1 &5 A LU A A U 5 SR S IV 28, oA SR o Bk, R TR TR R
i, HA AR, WA R, R4, Pk, @R, SR
IR (3o S A A A AT R TR AR (1 13, DAL R AR R P R B

3 L& Charge LORETA X i AT il A5 F) Sk 3 A 0 Jl £ 4 R
"N Dipole LORETA X s FAT i AE 1) Sk 3 FU A (15 4 2R



III E ﬂ H iE i E ﬁ http://www.paper.edu.cn

[ 4 L& 2 Charge LORETA BRI A5 1 Sk 2 FO A 1 e f 45 TR
T El/2 Dipole LORETA X il 5 = A 1 Sk 38 AL I if5 45 1

4, B

I3 RS KA B A B R v B A 2 R L A B B ) — A BT e SR A B, s T
KREREBSPRE R X EMRRE, FEalE o fh e B 2 OB BT S0 O .
I PR 5 A R A fi LRSI T 22 BT id, 7 AR AR 2 i AT, e B T
RIS B i HUAR B VA R BT EESD i HL A 5 A BB DA BT 5, Rl o R Ak
BTk

SE MK

[1] 4. IDhReR b2 e 5k, Jbat: B i, 2003.

[2] Frank Zanow, Thomas R. Knosche. ASA-Advanced Source Analysis of Continuous and Event-Related
EEG/MEG Signals. Brain Topography, 2004,16:287~290.

[3] Karsten Hoechstetter, Harald Bornfleth, Dieter Weckesser, Nicol Ille, Patrick Berg, Michael Scherg. BESA
Source Coherence: A New Method to Study Cortical Oscillatory Coupling. Brain Topography, 2004,16:233~238.
[4] Dezhong Yao, Bin He. The Laplacian Weithted Minimum Norm Estimate of Three Dimensional Equivalent
Charge Distribution in the Brain. IEEE in Medicine and Biology Society, 1998, 20(4):2108~2111.

[5] Yiran Zhai, Dezhong Yao. A Radial-Basis Function Based Surface Laplacian Estimate for a Realistic Head
Model. Brain Topography, 2004,17:55~62.

[6] FlkAR. —JRERBIRL IR S o 70 B2 UG BRI ST, BT RO 18 3C, 2000

[7] Seftrh. ARG = e SR BORBTIT. AP 2 TRESA G, 1995, 12(4):332~341.

[8] Yao D. High-resolution EEG mappings: a spherical harmonic spectra theory and simulation results. Clinical

4-



III E ﬂ H iE i E ﬁ http://www.paper.edu.cn

Neurophysiology, 2000,111:81~92.
[9]1 Feflrh. AFRUSVEING i = HE AR BARWITT. EPB 2 TR ARG, 1995 12(4): 332~341
[10] Sidman R, Ford M, Ramsey G and Schlichting C. Age-related features of the resting and P300 auditory

evoked responses using the dipole localization method an cortical imaging techniques. 1990, J Neuroscience
Methods, 33: 23~32.

[11] Pascual-Marqui, R.D., Michel, C.M. and Lehmann, D. Low-resolution electromagnetic tomography — a new
method for localizing electrical activity in the brain. International journal of Psychophysiology, 1994, 18(1):
49~65.

[12] seflvh, d%oak, SAme. i iF ) B AT A S BRI o, AR 2 A P le 2% T 40, 1997,
20(3):149~154.

The development of a software for EEG analysis

Liu Bin, Xu Peng, Yao Dezhong
School of Life Science and Technology, University of Electronic Science and Technology of China,
ChengDu, PRC, 610054

Abstract
EEG is commonly used in the research of brain function and clinical disease diagnosis. It plays a key
role in exposing brain function that processing multi-channels EEG. In present, There are many famous
EEG processing softwares in international, for instance BESA, EMSE etc. In this article, we mainly
present a new EEG software programmed by our lab team. It integrates some technic researched by our
lab such as REST and Charge LORETA, expert basic functions with in other softwares.
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