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Application of Anesthesia M onitoring by EEG Entropy Algorithm
MA Liang, HUANG Wei-Zhi, XIAQ Zhi-Tao (Institute of Information and Communication
Engineering, Tianjin Polytechnic University, Tianjin300160, China)

Abstract: ~ The monitoring of anesthetic depth is an absolutely necessary procedure in the process of surgica
operation., Anesthesia can be reasonable so that in the absence of pain in patients with the conduct of
surgical treatment, The right to judge and control the depth of anesthesia has become a clinical problem to
be resolved urgently.In this paper, EEG Signal Analysis Based on the depth of anesthesia Detect Method.
Adopting anew method of EEG entropy——EEG will be simulated and processed by the fast algorithm of
sort entropy on the computer, Experimental results show that sort entropy has a shorter computing time,
high efficiency, strong anti-interference, high precision computation.
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(1) BFIRRIAFERS m fHRE, HB m

AN
X(1) =[x@),x(i +L),..,x(i +(m- )L)],i =1,2,...N- m+1
1)
@3] Xt Fr 7

X (i) =[X(0), X + L), X +(M- DL)],i =1.2,..N- m+1
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X (i) =[x( +(j, - DL) £ XG0 +(j, - DL) £,....£ X(i +(j,, - DL]
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X (i) =[X(0), X + L), X +(M- DLY],i =1.2..N= m+1
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i=1

He(m) =

2.2 HIFBRIHER
function main_pxs
% HEFEEREFNEN TR
% BEITEIRNMAMEGRNEHE

clc

SHIF

clear

% load ptl_1cyclew.mat

% org_data = datlcyclew(:,3);

% clear datlcyclew; *

% load y.mat

% org_data =y;

load EEG.mat

A = EEG{1,1);

org_data = A(:,3);

m =5;

len = 1500;

en = length(org_data);

num = floor(en /len);

for k = 1:num

k

data = org_data((k-1)*len+1:k*len,1);
ApEn(k,1) =
End
plot([1:num],ApEn,'b"); .
sprintf(‘the endy’)

%% IFZEHE TR
functior; entropy = pxs(xdata,m,L)

pxs(data,m,1);

i

WHE T ek HUE
%% WAL ETE, NEFPERIN—LLEH
THENERE

WX —H BN, TUIHE THIENIKE. TR r
HiE,

leng = length(xdata);

number_of vector = leng - m+1;

cmr = zeros(1,1);

vectors ¢ = [];

%% IR EIETE AL

%% £, £K m FHRELRIE, FEEE
HIEES X data

X = zeros(leng-m+1,m);

for i=1:number_of vector
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t=[];

forj=1:m

t = [t xdata(i+j-1)];

end

X(i,?)=t;

end

%% E—HCTETM

%% % HESIHIENHFE,

LERFMAERERE cmr H,

[Y 1] = sort(x,2);

for k = 1:number_of vector

if isempty(vectors _c)
vectors_c = I(k,3);
cmr(1,1) = 1;

else

AR

[mn] = size(ve(:,tors‘_ c)‘;
biao=10;
fort = 1:m
if isequal(vectors_c(t,:),l(k,:))
cmr(1,t) = cmr(1,t)+1;
biao =1;
break;
end
end
if biao ==
vectors_c = [vectors_c;l(k,)];
cmr(l,m+1) =1;
end
end
end -
pai = cmr./sum(cmr);
wh F B E A5
%% F=F TERENHFENEEFRED
entropy = -sum(pai.*log(pai));
%% £=2
%% SehY L BRI R

3 XBHEEREMMT

SRR ER, BHRET 21 BEEREET
CEBAMER TR N NNREES, RIEREL
100Hz, MATRENRBEESHTHIFBANIE, A8

218 %355 Experiences Exchange

ZRE 1 fx, L1500 Sl —E Ok iTHE
FiEmabzEel, NE 1 FoTUEY, BEAHFE
2Nk 4.5 RIFIEE,; BELEBAYRERILN,
HEFRE RN, HEA 3.2 i, BATERE;
fELRBMAYRERNRLD, BHXEA 3.5 &,
B NE R

4k

a6t i R

a4t I"'lll

42+

T E R

Bt |
16} | =
34} H ol

Moo
|

= K AW
i TARTAV L

n] L Li] 15 || = 20 ) 40
il K

Bl #H7mlEdeReieEs

NEREHNMBESHTHFBNE, SRWE 2
e MEIRTIAEY, XRENERESRERNGS
RERBHAZER, 52 FIFEEIEETR, ABRESEISH
AT R iR A\ E At A RS E A 167782

16} T

A

44+

42 I\

al |

3B} \

/

A6} | s

34t § } A i

| R 0 : i

LA AL
W

0 5 1 3 ] = ET F 4il

it i S

K2 #HFmLELgEmpeREs

TR RS, ¥THFREX, BT
(F3 % 259 W)

© HEBREBSAAIITT

http://www.c-s-a.org.cn



(E#% 218 W)

BAGK mREN LR ERE—ENEN,
WHERMNAWLE PSS m BEHRN 5, FEHE
1B 1500 MBS EA— 1 KAFE D74
FRATE, NEBERNERFRMNT AL
FERREBART KR DBHREHKES, T2
WFEiT KR AENGES, BEFEIEEER
ey “BE" RHESHHNMEETARE,
BERFHIRME,

4 GEFRIE '

AT 7 B R R 1 L 0 B T
S9AT, T B AR A B 12 S B R SO
WF T HE R RN, T ERBENES
FIRAE LB ANEE, BT USSR E,
Eitk, X PRAERNEL LS. BEHEX
HWEENERE, RERS, HTHEE, e
FELR, B—MRTNESLETESS, Eh
R R BRI BB RIFHIES BB AR

=4 B
Al ==o

SE 30K

1 FHAF meie5 432 Ak R 18 35 X A% a2 [
+ 35 L] AL T E 4 K, 2006.

2 et s m AT 5 AL R s 2 BB, R 6y i+ 545
FL[AR 4 S8 AR T B IFTE X 57, 2008,

3 Shen Minfen, Shen-Fenglin, Sun LisaThe Nonlinear
Detection and Bispectral Anaysis of EEG Signds.
Journal of Electronic Measurement and Instrument,
1998, 12(1):6 - 11.

4 Noh GJ, Kim KM, Jeong YB, e al. Electroence
phal ographic approximate entropy changes in healthy
volunteers during remifentanilnfusion. Anesthesiology,
2006,104(5):921 - 932.

5 Lu W, Rajapakse JC. Approachand Applications of
Constrained ICA. IEEE Transactions on Neurd
Networks, 2005,16(1):203 - 212.

6 James CJ, Gibson OJ. Temporally constrained ICA: an
application to artefact rgection in eectromagnetic
brain signa analysis. IEEE Trans. Biomedlical
Engineering, 2003,50(9): 1108 — 1116.

Product Applied /&5 B 259

© PEREEBEAIIT

http://www.c-s-a.org.cn





