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Processarnento de Sinais Biológicos (PSI) 

ANALYSIS O F  HERAT SOUNDS USING BAYESIAN NE- 
TWORK. 

Takashi Uozurni 
Muroran lnstitution of Technology, Departrnent of Cornputer 
Science and Systerns Engineering, Muroran, Hokkaido, JAPAN 
Abstract: Phonocardiograrn was analyzed by the rnethod of the 
artificial neural network (ANN) and the Bayesian network (BN). 
The forrner rnethod is useful to discrirninate a single target such 
as a rnitral regurgitation only, but less accurate in the case of 
the cornplex rnalfunction of valves and has a drawback of its 
blackbox characteristics. In resent years, the Bayesian network 
has been applied to the audio and visual inforrnation analysis. 
In this work, time-arnplitude inforrnation and time-frequency 
inforrnation were applied to ANN and BN systerns. The causali- 
ty network increased the fitness and provided access to causa- 
lity, which is a variable that explains the results. 

NEUROMONITOREO MULTIPLE DE LA AUTORREGU- 
LACIÓN DINÁMICA Y VASORREACTIVIDAD CERE- 
BRAL EN PACIENTES C O N  NEUROINJURIA GRAVE. 

C Puppo: H.Cornez** 
*UdelaR-FMed-Hospital de Clínicas-Centro de Medicina Inten- 
siva, MVD-UY 
**UdelaR-FCien-Instituto de Física, MVD-UY 
Abstract: Cerebrovascular reactivity is the protection rnecha- 
nisrn against ischernia and hyperernia and it often suffer altera- 
tions in severe neuroinjuried patients. The authors study the 
spontaneous changes in dynamic autoregulation (AR) and ce- 
rebral vasoreactivity by evaluating the rnoving correlation coe- 
fficients Mx (Mean lndex of Autoregulation) and PRx (Pressure 
Reactivity Index). Transcranial Doppler, ABP, ICP, and ECG sig- 
nals are sirnultaneously processed by rneans of rnultichannel 
digitalization and custom developed software. The method's 
validation is rnade in patients of the lntensive Medicine Centre* 
with acute vascular or traurnatic neuroinjury. Shortly, the evalu- 
ation will be extended to other irnportant pararneters like the 
critica1 closing pressure (CrCP) of the cerebral circulation. 

ANALYSIS O F  SPANISH SPEECH SIGNALS USING HI- 
GHER ORDER STATISTICS. 

F. M. Martínez: l. C. Coddard*, A. E. Martínez: H.L. Rufiner** 
*Departrnento de Ingeniería Eléctrica, Universidad Autónoma 
Metropolitana, Iztapalapa, México 
** Facultad de Ingeniería, Universidad Nacional Entre Ríos, Ar- 
gentina 
Abstract: The spectrograrn is an efficient tool to visualize the 
spectral characteristics of the signal along the time axis; it is 
based on second-order statistics. Alternative representations 
could irnprove this one, for exarnple, by showing 'hidden' ele- 
rnents hard to see in the spectrograrns. Higher order statistic 
(HOS) analysis seerns to be an interesting kind of signal analy- 
sis, but its problern is the lack of understanding of their proper- 
ties while applied to speech signals. This work applies HOS 
analysis on Spanish synthesized and recorded signals. The cur- 
rent results on a reduced synthesized vocabulary show that sorne 
prosodic and coarticulatory clues can be obtained by applying 
third order statistics. Similar results are expected on a larger 
vocabulary with third and fourth order statistics. 

BANDAS DE MÁXIMA RESPOSTA DO BAEP PARA DI- 
FERENTES TAXAS DE ESTIMULACAO. 

Eduardo Azevedo, A. F. C lnfantosi 
Programa de Engenharia Biornédica / COPPE-UFRJ, Rio de la- 
neiro, Brasil 
Abstract: The brainstern auditory evoked potential (BAEP) of 
normal hearing adults was investigated in the frequency doma- 
in. The Magnitude Squared Coherence (MSC), a statistical spec- 
tral technique that involves rnagnitude and phase synchronism 
were applied for detecting the response for click stirnulation of 
85 dBnHL at rates of 1, 5, 20 and 40 Hz. The results indicated 
that rnaxirnurn resDonse bands and stirnulation rate are closelv 
related: increasini the rate implies a decrease in the relative 
irnportance of the MSC high-frequency band. This behavior is 
rnainly noted in the short-latency intervals of BAEP. 

SIGNAL POST-PROCESSING FOR COMMERCIAL HPLC 
EQUIPMENT. 

/.P. Ocarnpo, E. Mena y E. Bautista 
Unidad Profesional lnterdisciplinaria de Biotecnología/ Ingeni- 
ería Biornédica, Av. Acueducto S/N, Barrio la Laguna Ticomán, 
México D. F.. C. P. 07340 
Abstract: In this work the processing for spectral signals frorn a 
cornrnercial HPLC equiprnent are presented in a conventional 
way, i. e., the sarnples shown the several cornponents in the 
spectrurn like spikes and these represent rnain substances in it. 
For these sarnples we try to deterrninate the concentration of 
sorne kind of horrnone. However, there is the possibility to have 
more than these spikes between thern. The problern is causecl 
by a bad signal process. That causes the undeterrnination of 
intermediate spikes. So, the way to obtain the interrnediate spi- 
kes is by rneans of the Wavelet Transforrn, this technique is 
applied to al1 data in a post-processing and the spectral culd be 
shown the interrnediate spikes. The processing is done using a 
personal cornputer and a computer program build by us. 

INTEGRACAO DE ESQUEMAS DE PROCESSAMENTO 
DE IMAGENS PARA AVALIACAO AUTOMÁTICA DE 
M A M O G R A M A S  DIGITALIZADOS. 

F. C. Lagoeiro*, H. Schiabel* 
*USP/EESC, Sáo Carlos-SP, Brasil 
Abstract: In recent years, the autornatic evaluation of digitized 
rnarnrnograms has been studied. The Cornputer-Aided Diagno- 
sis (CAD) schernes has been developed frorn sorne pre-proces- 
sing and processing procedures to rnicrocalcifications, nodules 
and asyrnmetric rnasses detection, the objective is connect al1 
procedures to autornatize the scherne and facilitate the user 
practice. With this, the processing time of Regions of Interes- 
ting (Rol) is reduced and the user intervention is not necessary. 
Beyond, is be developed a friendly interface and al1 process 
was restructured based on docurnentation of each procedure. 
It optirnized the scherne. 

EFEITO D A  EENM POR CORRENTE ALTERNADA DE 1 kHz 
N O S  MÚSCULOS FLEXORES DO P U N H O  E DEDOS. 

F. L. Comes*, A. S. Maluhy*, K. F. Pires*: A. F. Rocha**: F. A. O. 
Nascirnento * * *  

111 Congresso Latino-Americano de Engenharia Biomédica 

si
nc

(i
) 

R
es

ea
rc

h 
C

en
te

r 
fo

r 
Si

gn
al

s,
 S

ys
te

m
s 

an
d 

C
om

pu
ta

tio
na

l I
nt

el
lig

en
ce

 (
fi

ch
.u

nl
.e

du
.a

r/
si

nc
)

F.
 M

. M
ar

tín
ez

, J
. G

od
da

rd
, A

. E
. M

ar
tín

ez
 &

 H
. L

. R
uf

in
er

; "
A

na
ly

si
s 

of
 S

pa
ni

sh
 S

pe
ec

h 
Si

gn
al

s 
us

in
g 

H
ig

he
r 

O
rd

er
 S

ta
tis

tic
s"

M
em

or
ia

s 
de

l I
II

 C
on

gr
es

o 
L

at
in

oa
m

er
ic

an
o 

de
 I

ng
en

ie
rí

a 
B

io
m

éd
ic

a 
(I

II
C

L
A

E
B

 2
00

4)
, s

ep
, 2

00
4.


