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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to the processing
of signals obtained from a medical diagnostic apparatus,
such as a pulse oximeter, using a digital filter to reduce
noise effects.
[0002] A typical pulse oximeter measures two physio-
logical parameters, percent oxygen saturation of arterial
blood hemoglobin (SpO2 or sat) and pulse rate. Oxygen
saturation can be estimated using various techniques. In
one common technique, the photocurrent generated by
the photo-detector is conditioned and processed to de-
termine the ratio of modulation ratios (ratio of ratios) of
the red to infrared signals. This modulation ratio has been
observed to correlate well to arterial oxygen saturation.
The pulse oximeters and sensors are empirically calibrat-
ed by measuring the modulation ratio over a range of in
vivo measured arterial oxygen saturations (SaO2) on a
set of patients, healthy volunteers, or animals. The ob-
served correlation is used in an inverse manner to esti-
mate blood oxygen saturation (SpO2) based on the
measured value of modulation ratios of a patient. The
estimation of oxygen saturation using modulation ratios
is described in U.S. Patent No. 5,853,364, entitled
"METHOD AND APPARATUS FOR ESTIMATING
PHYSIOLOGICAL PARAMETERS USING MODEL-
BASED ADAPTIVE FILTERING," issued December 29,
1998, and U.S. Patent No. 4,911,167, entitled "METHOD
AND APPARATUS FOR DETECTING OPTICAL PULS-
ES," issued March 27, 1990. The relationship between
oxygen saturation and modulation ratio is further de-
scribed in U.S. Patent No. 5,645,059, entitled "MEDICAL
SENSOR WITH MODULATED ENCODING SCHEME,"
issued July 8, 1997. Most pulse oximeters extract the
plethysmographic signal having first determined satura-
tion or pulse rate, both of which are susceptible to inter-
ference.
[0003] A challenge in pulse oximetry is in analyzing the
data to obtain a reliable measure of a physiologic param-
eter in the presence of large interference sources. Vari-
ous solutions to this challenge have included methods
that assess the quality of the measured parameter and
decide on displaying the measured value when it is
deemed reliable based upon a signal quality. Another
approach involves a heuristic-based signal extraction
technology, where the obtained signals are processed
based on a series of guesses of the ratio, and which
require the algorithm to start with a guess of the ratio,
which is an unknown. Both the signal-quality determining
and the heuristic signal extraction technologies are at-
tempts at separating out a reliable signal from an unre-
liable one, one method being a phenomenological one
and the other being a heuristic one.
[0004] A known approach for the reduction of noise in
medical diagnostic devices including pulse oximeters in-
volves the use of an adaptive filter, such as an adaptive

digital filter, for example as described in US 6,135,952
and US 6,721,584. The adaptive filter is actually a data
processing algorithm, and in most typical applications,
the filter is a computer program that is executed by a
central processor. As such, the filter inherently incorpo-
rates discrete-time measurement samples rather than
continuous time inputs. A type of digital filter that is used
in pulse oximeter systems is a Kalman filter. While con-
ventional adaptive digital filters in general and Kalman
filters in particular have been assimilated in medical di-
agnostics system to help reduce noise in a signal, there
are still many challenges that need to be addressed to
improve the techniques that are used to reduce noise
effects in signals; noise effects such as those present in
a medical diagnostic device. One of the shortcomings of
using a Kalman filter is that a Kalman filter is an adaptive
filter whose functioning is mathematically-based and
where its aim is to compare the output of the filter with a
desired output, and reduce the error in the comparison
by continuously varying the filter’s coefficients. So, a Ka-
lman filter generates filter coefficients in an adaptive
manner to minimize an error. While this method has been
adopted by many, it is still a method that is somewhat
blind regarding the signal that it is being filtered. Such an
approach does not take into account the unique attributes
that an input signal may possess and which are physio-
logically based. Another shortcoming of the Kalman fil-
tering is that the Kalman filter is linear in its input-output
relationship. One can appreciate that in certain condi-
tions, the requirement that the filter be linear in its input-
output relationship is too constraining. Yet another short-
coming of a Kalman filter is that filter parameters are con-
tinuously tuned, which can be computationally expen-
sive.
[0005] There is therefore a need to develop a filter for
reducing noise effects in signals that does not suffer form
the above-mentioned constraints of conventional adap-
tive filters.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention is directed towards meth-
ods and devices as defined in claims 1 and 10.
[0007] The digital filter can have either a linear or pref-
erably a non-linear input-output relationship.
[0008] In pulse oximetry applications, the quality of the
input signal may be assessed by obtaining or measuring
signal parameters that include the skew of the time de-
rivative of the signal; the correlation between signals from
different wavelengths; the variation in signal amplitude,
as well as others. Other assessments, such as maximum
values or spectral peak frequencies, may also be used
in determining filter parameters.
[0009] In some embodiments, the selection of filter pa-
rameters or coefficients is performed in real time, with
the coefficients of the digital filter being determined using
a current input sample. In certain other embodiments,
the selection of filter parameters is performed using a
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previously stored input signal sample.
[0010] In pulse oximetry applications, the input signals
can be a function of an oxygen saturation, or a pulse rate.
Furthermore, these signals correspond with sensed op-
tical energies from a plurality of wavelengths.
[0011] For a further understanding of the nature and
advantages of the invention, reference should be made
to the following description taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a block diagram of an exemplary oximeter.
Fig. 2 is a block diagram depicting the operation of
the signal-quality based filter operation in accord-
ance with embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The methods and systems in accordance with
embodiments of the present invention are directed to-
wards selecting and adjusting the parameters of a digital
filter based an assessment of the quality of the input sig-
nals to the filter. The invention is particularly applicable
to and will be explained by reference to measurements
of oxygen saturation of hemoglobin in arterial blood and
patient heart rate, as in pulse oximeter monitors and
pulse oximetry sensors. However, it should be realized
the invention is equally applicable to any generalized pa-
tient monitor and associated patient sensor, such as
ECG, blood pressure, temperature, etc., and is not to be
limited for use only with oximetry or pulse oximetry.
[0014] Fig. 1 is a block diagram of a pulse oximeter
that may be configured to implement the embodiments
of present invention. The filter embodiments of the
present invention can be a data processing algorithm that
is executed,by the microprocessor 122, described below.
Light from light source 110 passes into patient tissue 112,
and is scattered and detected by photodetector 114. A
sensor 100 containing the light source and photodetector
may also contain an encoder 116 which provides signals
indicative of the wavelength of light source 110 to allow
the oximeter to select appropriate calibration coefficients
for calculating oxygen saturation. Encoder 116 may, for
instance, be a resistor.
[0015] Sensor 100 is connected to a pulse oximeter
120. The oximeter includes a microprocessor 122 con-
nected to an internal bus 124. Also connected to the bus
is a RAM memory 126 and a display 128. A time process-
ing unit (TPU) 130 provides timing control signals to light
drive circuitry 132 which controls when light source 110
is illuminated, and if multiple light sources are used, the
multiplexed timing for the different light sources. TPU 130
also controls the gating-in of signals from photodetector
114 through an amplifier 133 and a switching circuit 134.
These signals are sampled at the proper time, depending

upon which of multiple light sources is illuminated, if mul-
tiple light sources are used. The received signal is passed
through an amplifier 136, a low pass filter 138, and an
analog-to-digital converter 140. The digital data is then
stored in a queued serial module (QSM) 142, for later
downloading to RAM 126 as QSM 142 fills up. In one
embodiment, there may be multiple parallel paths of sep-
arate amplifier filter and A/D converters for multiple light
wavelengths or spectrums received.
[0016] Based on the value of the received signals cor-
responding to the light received by photodetector 114,
microprocessor 122 will calculate the oxygen saturation
using various algorithms. These algorithms require co-
efficients, which may be empirically determined, corre-
sponding to, for example, the wavelengths of light used.
These are stored in a ROM 146. In a two-wavelength
system, the particular set of coefficients chosen for any
pair of wavelength spectrums is determined by the value
indicated by encoder 116 corresponding to a particular
light source in a particular sensor 100. In one embodi-
ment, multiple resistor values may be assigned to select
different sets of coefficients. In another embodiment, the
same resistors are used to select from among the coef-
ficients appropriate for an infrared source paired with ei-
ther a near red source or far red source. The selection
between whether the near red or far red set will be chosen
can be selected with a control input from control inputs
154. Control inputs 154 may be, for instance, a switch
on the pulse oximeter, a keyboard, or a port providing
instructions from a remote host computer. Furthermore,
any number of methods or algorithms may be used to
determine a patient’s pulse rate, oxygen saturation or
any other desired physiological parameter.
[0017] The brief description of an exemplary pulse ox-
imeter set forth above, serves as a contextual fabric for
describing the methods for reducing noise effects in the
received signals according to embodiments of the
present invention, which are described below. The em-
bodiments of the present invention, which are used to
reduce the noise effects in the signal using an assess-
ment of the quality of the input signal, are described below
in conjunction with the block diagram of Fig. 2.
[0018] A signal quality indicator is a measured param-
eter that is capable of estimating the reliability and accu-
racy of a signal. For example, when measuring blood
oxygen saturation using a pulse oximeter, a signal quality
indicator is able to indirectly assess whether an estimate
of a value of blood oxygen saturation is an accurate one.
This determination of accuracy is made possible by a
thorough and detailed study of volumes of measured val-
ues and various indicators to determine which indicators
are indicative of signal quality and what, if any, is the
correlation between the indicator and the accuracy of the
estimated value.
[0019] In pulse oximetry, examples of signal quality in-
dicators include the skew of the time derivative of the
signal; the correlation between signals from different
wavelengths; the variation in signal amplitude, as well as
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others. Other assessments, such as maximum values or
spectral peak frequencies, may also be used in deter-
mining filter parameters. In addition to these signal quality
indicators, other signal quality indicators may also be
used for the selection of filter coefficients. In pulse oxi-
metry, these additional signal quality indicators include:
a signal measure indicative of the degree of similarity of
an infrared and red waveforms; a signal measure indic-
ative of a low light level; a signal measure indicative of
an arterial pulse shape; a signal measure indicative of
the high frequency signal component in the measure val-
ue; a signal measure indicative of a consistency of a pulse
shape; a signal measure indicative of an arterial pulse
amplitude; a signal measure indicative of modulation ra-
tios of red to infrared modulations and a signal measure
indicative of a period of an arterial pulse. These various
indicators provide for an indirect assessments of the
presence of known error sources in pulse oximetry meas-
urements, which include optical interference between the
sensor and the tissue location; light modulation by other
than the patient’s pulsatile tissue bed; physical move-
ment of the patient and improper tissue-to-sensor posi-
tioning. These additional signal quality indicators are de-
scribed in further detail in a copending US patent appli-
cation entitled: "SIGNAL QUALITY METRICS DESIGN
FOR QUALIFYING DATA FOR A PHYSIOLOGICAL
MONITOR," attorney docket 009103-017600US.
[0020] Fig. 2 is a block diagram 200 depicting the op-
eration of the signal-quality-based selection of filter pa-
rameters in accordance with embodiments of the present
invention. In one embodiment, the digital filter is a linear
filter. For linear filter is chosen, the filter can have either
a finite or an infinite impulse response. Alternately, the
filter may be a non-linear filter. Inputs 202 are applied to
the digital filter 204 and to a signal quality assessment
subsystem 206 that assesses how noisy the inputs look.
Subsystem 206 calculates various signal quality metrics
and provides the information to the selection subsystem
208, which selects filter parameters according to the cri-
teria calculated by the signal quality subsystem 206. Stor-
age subsystem 210 interfaces with the subsystems 206
and 208 to store and provide signal quality metrics as
well as filter parameters. In one embodiment, the selec-
tion of filter parameters is performed in real time, with the
filter parameters being determined using current input
samples.
[0021] In an alternate embodiment, the filter parame-
ters are calculated using a buffer 212 of recent input sam-
ples. In addition, signal assessment criteria and filter pa-
rameters can also be held in storage 210 for reference
or for use in the calculation of new values.
[0022] As set forth above, various signal quality indi-
cators may be used to select filter parameters. Addition-
ally, the selection of the filter parameters may be based
on more than one signal quality indicator. Furthermore,
the selection of the filter parameters may be based on
the output of an algorithm that combines several signal
quality indicators. In one embodiment in an oximeter sys-

tem, the variance in the raw saturation value is used to
determine the filter’s smoothing coefficients. In this em-
bodiment, the selection is achieved by comparing the
variance in the raw sat signal to several thresholds, and
the filter’s smoothing coefficients are selected depending
on which range the variance falls in.
[0023] In an alternate embodiment in an oximeter sys-
tem used for average pulse estimation, the filter param-
eter selection algorithm uses a combination of various
signal quality metrics, Z to select values for filter coeffi-
cients for the digital filter, where 

where

w1, w2, and w3 are weighting factors
SQ1 is a measure of the variance in the raw satura-
tion signal
SQ2 is a measure of the correlation between signals
from different wavelengths
SQ3 is a measure of the skew of the derivative wave-
form

[0024] Yet alternately, instead of using Z to select the
filter coefficients, a non-linear function of Z can be used
to select a coefficient or coefficients for the filter. In op-
eration, the selection algorithm may first be tuned before
it is fully implemented in a particular diagnostics system.
The tuning of the selection algorithm(s) may be done
manually using heuristic approaches. Alternately, the se-
lection algorithm may be tuned statistically, in a manner
similar to training a neural network.
[0025] Embodiments of the present invention offer sev-
eral advantages over conventional adaptive filtering. It is
known that conventional adaptive filtering seeks to opti-
mize some output criterion by continuously tuning the
coefficients in a linear filter. The approach as embodied
by the present invention is advantageous over conven-
tional adaptive filtering for the following reasons. First,
filter parameters in accordance with embodiments of the
present invention are selected by switching among sev-
eral preset or fixed values, rather than being varied or
tuned continuously. By switching the parameters of the
digital filter among fixed, preset values, the embodiments
of the present invention provide for computational sav-
ings and simplicity of implementation. Second, the pa-
rameters of the digital filter are selected based upon an
assessment of the input signal received by the filter rather
than by comparing the filter’s output with its input. This
too, provides for computational savings and simplicity of
implementation. Third, the filter need not be a linear filter,
that is the filter is not required to be linear in its input-
output relationship. Since the filter in accordance with
embodiments of the present invention is not constrained
to be linear, the filter’s design can correspond more to
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physiological than to mathematical requirements, as is
the case with most conventional adaptive filtering
schemes. This physiological-based filter parameter se-
lection may be used to, for example, attenuate pulse am-
plitudes above a threshold, or respond more quickly to
decreases than to increases in blood oxygen saturation.
[0026] Accordingly, as will be understood by those of
skill in the art, the present invention which is related to
reducing noise effects in a system for measuring a phys-
iological parameter, may be embodied in other specific
forms without departing from the scope of the claims. For
example, signals indicative of any physiological param-
eter other than oxygen saturation, such as pulse rate,
blood pressure, temperature, or any other physiological
variable could be filtered using the techniques of the
present invention. Moreover, many other indicators of
the quality of the input signal can be used as a basis for
the selection of the filter’s coefficients. Further, while the
present embodiments have been described in the time-
domain, frequency-based methods are equally relevant
to the embodiments of the present invention. According-
ly, the foregoing disclosure is intended to be illustrative,
but not limiting, of the scope of the invention, which is set
forth in the following claims.

Claims

1. A method of reducing noise effects in a system for
measuring a physiological parameter, comprising:
receiving an input signal (202); obtaining an assess-
ment of the signal quality of said input signal (206);
selecting coefficients by switching among a plurality
of stored discrete preset values (208) for a digital
filter (204) using said assessment of signal quality,
wherein the stored discrete preset values are fixed
or non-changing values; and filtering said input sig-
nal using said digital filter (204), without comparing
said filter’s output signal with said input signal.

2. The method of claim 1, wherein said filtering com-
prises operating a digital filter (204) having a linear
input-output relationship.

3. The method of claim 1, wherein said filtering com-
prises operating a digital filter (204) having a non-
linear input-output relationship.

4. The method of claim 1 wherein said obtaining an
assessment of said signal quality (206) comprises
obtaining a measure of the skew of the time-deriva-
tive of the input signal.

5. The method according to any one of the preceding
claims, wherein said receiving (202) comprises re-
ceiving input signals from more than one wave-
length, and said obtaining an assessment of said
signal quality (206) comprises obtaining a measure

of the correlation between the signals from different
wavelengths.

6. The method according to any one of the preceding
claims, wherein said obtaining an assessment of
said signal quality (206) comprises obtaining a
measure of the variation in the amplitude of the input
signal, a measure of the maximum value of the input
signal, or a measure of the spectral peak frequency
or frequencies of the input signal.

7. The method according to any one of the preceding
claims, wherein said selecting (208) is performed in
real time, with said coefficients of said digital filter
being determined using a current input sample.

8. The method of any of claims 1 to 6, wherein said
selecting (208) is performed using a previously
stored input signal sample.

9. The method of claim 1 wherein said receiving (202)
comprises receiving a signal from an oximeter,
wherein said signal is a function of oxygen saturation
or of a pulse rate.

10. An apparatus for reducing noise effects in a system
for measuring a physiological parameter, compris-
ing: means for receiving an input signal (114); means
for obtaining an assessment of the signal quality of
the input signal (122); means for selecting coeffi-
cients by switching among a plurality of stored dis-
crete preset values (122) for a digital filter (138) using
said assessment of signal quality, wherein the stored
discrete preset values are fixed or non-changing val-
ues; and means for filtering said input signal using
said digital filter (138), without comparing said filter’s
output signal with said input signal.

11. The apparatus of claim 10, wherein said means for
filtering comprise a digital filter (138) having a linear
input-output relationship.

12. The apparatus of claim 10, wherein said means for
filtering comprise a digital filter (138) having a non-
linear input-output relationship.

13. The apparatus according to any of claims 10 to 12,
wherein said means for obtaining an assessment of
said signal quality are configured to obtain a meas-
ure of the skew of the time-derivative of said input
signal.

14. The apparatus according to any of claims 10 to 13,
wherein said means for receiving are configured to
receive input signals from more than one wave-
length, and said means for obtaining an assessment
of said signal quality obtain a measure of the corre-
lation between said signals from different wave-
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lengths.

15. The apparatus according to any of claims 10 to 14,
wherein said means for obtaining an assessment of
said signal quality (122) are configured to obtain a
measure of the variation in the amplitude of said input
signal, a measure of the maximum value of said input
signal, or a measure of the spectral peak frequency
or frequencies of said input signal.

16. The apparatus according to any of claims 10 to 15,
wherein said means for selecting (122) are config-
ured to select said coefficients in real time, with said
coefficients for said digital filter (138) being deter-
mined using a current input sample.

17. The apparatus according to any of claims 10 to 16,
wherein said means for selecting (122) are config-
ured to select said coefficients using a previously
stored input signal sample.

18. The apparatus according to any of claims 10 to 17
wherein said means for receiving (114) are config-
ured to receive a signal from an oximeter, wherein
said signal is a function of an oxygen saturation or
a function of a pulse rate.

19. The apparatus of claim 18 wherein said means for
receiving (114) are configured to receive signals cor-
responding to sensed optical energies from a plural-
ity of wavelengths.

Patentansprüche

1. Verfahren zum Reduzieren von Rauscheffekten in
einem System zur Messung eines physiologischen
Parameters, umfassend: Empfangen eines Einga-
besignals (202); Erhalten einer Bewertung der Sig-
nalqualität des eingegebenen Signals (206); Aus-
wählen von Koeffizienten durch Umschalten zwi-
schen einer Mehrzahl von gespeicherten diskreten
voreingestellten Werten (208) für einen digitalen Fil-
ter (204) durch Verwenden der Bewertung der Sig-
nalqualität, wobei die gespeicherten diskreten vor-
eingestellten Werte feste oder sich nicht ändernde
Werte sind; und Filtern des Eingabesignals mittels
des digitalen Filters (204), ohne das Filterausgabe-
signal mit dem Eingabesignal zu vergleichen.

2. Verfahren nach Anspruch 1, wobei das Filtern das
Betreiben eines digitalen Filters (204) umfasst, wel-
cher eine lineare Eingabe-Ausgabebeziehung auf-
weist.

3. Verfahren nach Anspruch 1, wobei das Filtern das
Betreiben eines digitalen Filters (204) umfasst, wel-
cher eine nicht-lineare Eingabe-Ausgabeziehung

aufweist.

4. Verfahren nach Anspruch 1, wobei das Erhalten ei-
ner Bewertung der Signalqualität (206) das Erhalten
einer Messung des Versatzes der zeitlichen Ablei-
tung des Eingabesignals umfasst.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Empfangen (202) das Empfangen
von Eingabesignalen von mehr als einer Wellenlän-
ge umfasst, und das Erhalten einer Bewertung der
Signalqualität (206) das Erhalten einer Messung der
Korrelation zwischen den Signalen von unterschied-
lichen Wellenlängen umfasst.

6. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Erhalten einer Bewertung der Sig-
nalqualität (206) das Erhalten einer Messung der Än-
derung der Amplitude des Eingabesignals, einer
Messung des maximalen Wertes des Eingabesig-
nals, oder einer Messung der spektralen Spitzenfre-
quenz oder -frequenzen des Eingabesignals um-
fasst.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Auswählen (208) in Echtzeit ausge-
führt wird, wobei die Koeffizienten des digitalen Fil-
ters mittels eines aktuellen Eingabemusters festge-
stellt werden.

8. Verfahren nach einem der Ansprüche 1 bis 6, wobei
das Auswählen (208) mittels eines vorher gespei-
cherten Eingabesignalmusters ausgeführt wird.

9. Verfahren nach Anspruch 1, wobei das Empfangen
(202) das Empfangen eines Signals von einem Oxi-
meter umfasst, wobei das Signal eine Funktion der
Sauerstoffsättigung oder einer Impulsrate ist.

10. Vorrichtung zum Reduzieren von Rauscheffekten in
einem System zur Messung eines physiologischen
Parameters, umfassend: Mittel zum Empfangen ei-
nes Eingabesignals (114); Mittel zum Erhalten einer
Bewertung der Signalqualität des Eingabesignals
(122); Mittel zum Auswählen von Koeffizienten mit-
tels Umschalten zwischen einer Mehrzahl von ge-
speicherten diskreten voreingestellten Werten (122)
für einen digitalen Filter (138), durch Verwendung
der Bewertung der Signalqualität, wobei die gespei-
cherten diskreten voreingestellten Werte feste oder
sich nicht ändernde Werte sind; und Mittel zum Fil-
tern des Eingabesignals mittels des digitalen Filters
(138), ohne das Filterausgabesignal mit dem Einga-
besignal zu vergleichen.

11. Vorrichtung nach Anspruch 10, wobei die Mittel zum
Filtern einen digitalen Filter (138) umfassen, welcher
eine lineare Eingabe-Ausgabebeziehung aufweist.
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12. Vorrichtung nach Anspruch 10, wobei die Mittel zum
Filtern einen digitalen Filter (138) umfassen, welcher
eine nicht lineare Eingabe-Ausgabebeziehung auf-
weist.

13. Vorrichtung nach einem der Ansprüche 10 bis 12,
wobei die Mittel zum Erhalten einer Bewertung der
Signalqualität ausgebildet sind, um eine Messung
des Versatzes der zeitlichen Ableitung des Einga-
besignals zu erhalten.

14. Vorrichtung nach einem der Ansprüche 10 bis 13,
wobei die Mittel zum Empfangen ausgebildet sind,
um Eingabesignale von mehr als einer Wellenlänge
zu empfangen, und die Mittel zum Erhalten einer Be-
wertung der Signalqualität eine Messung der Korre-
lation zwischen den Signalen von unterschiedlichen
Wellenlängen erhalten.

15. Vorrichtung nach einem der Ansprüche 10 bis 14,
wobei die Mittel zum Erhalten einer Bewertung der
Signalqualität (122) ausgebildet sind, um eine Mes-
sung einer Änderung der Amplitude des Eingabesi-
gnals, eine Messung des maximalen Wertes des
Eingabesignals, oder eine Messung der spektralen
Spitzenfrequenz oder -frequenzen des Eingabesig-
nals zu erhalten.

16. Vorrichtung nach einem der Ansprüche 10 bis 15,
wobei die Mittel zum Auswählen (122) ausgebildet
sind, um die Koeffizienten in Echtzeit auszuwählen,
wobei die Koeffizienten für den digitalen Filter (138)
mittels eines aktuellen Eingabemusters festgestellt
werden.

17. Vorrichtung nach einem der Ansprüche 10 bis 16,
wobei die Mittel zum Auswählen (122) ausgebildet
sind, um die Koeffizienten mittels eines vorher ge-
speicherten Eingabesignalmusters auszuwählen.

18. Vorrichtung nach einem der Ansprüche 10 bis 17,
wobei die Mittel zum Empfangen (114) eingestellt
sind, um ein Signal von einem Oximeter zu empfan-
gen, wobei das Signal eine Funktion einer Sauer-
stoffsättigung oder einer Impulsrate ist.

19. Vorrichtung nach Anspruch 18, wobei die Mittel zum
Empfangen (114) ausgebildet sind, um Signale zu
empfangen, welche erfassten optischen Energien
aus einer Mehrzahl von Wellenlängen entsprechen.

Revendications

1. Procédé de réduction d’effets de bruit dans un sys-
tème permettant de mesurer un paramètre physio-
logique, comprenant les étapes consistant à : rece-
voir un signal d’entrée (202) ; obtenir une évaluation

de la qualité de signal dudit signal d’entrée (206) ;
sélectionner des coefficients par commutation entre
une pluralité de valeurs prédéfinies discrètes stoc-
kées (208) pour un filtre numérique (204) en utilisant
ladite évaluation de qualité de signal, les valeurs pré-
définies discrètes stockées représentant des valeurs
fixes ou à caractère permanent ; et filtrer ledit signal
d’entrée en utilisant ledit filtre numérique (204), sans
comparer le signal de sortie dudit filtre avec ledit si-
gnal d’entrée.

2. Procédé selon la revendication 1, dans lequel ledit
filtrage comprend une étape consistant à utiliser un
filtre numérique (204) présentant une relation entré-
sortie linéaire.

3. Procédé selon la revendication 1, dans lequel ledit
filtrage comprend une étape consistant à utiliser un
filtre numérique (204) présentant une relation en-
trée-sortie non linéaire.

4. Procédé selon la revendication 1, dans lequel ladite
obtention d’une évaluation de ladite qualité de signal
(206) comprend une étape consistant à obtenir une
mesure de l’étalement de la dérivée temporelle du
signal d’entrée.

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel ladite réception (202) com-
prend une étape consistant à recevoir des signaux
d’entrée à partir de plus d’une longueur d’onde, et
ladite obtention d’une évaluation de ladite qualité de
signal (206) comprend une étape consistant à obte-
nir une mesure de la corrélation entre les signaux à
partir de différentes longueurs d’onde.

6. Procédé selon l’une quelconque des revendications
précédentes, dans lequel ladite obtention d’une éva-
luation de ladite qualité de signal (206) comprend
une étape consistant à obtenir une mesure de la va-
riation de l’amplitude du signal d’entrée, une mesure
de la valeur maximale du signal d’entrée, ou une
mesure de la ou des fréquence(s) de crête spectrale
du signal d’entrée.

7. Procédé selon l’une quelconque des revendications
précédentes, dans lequel ladite sélection (208) est
mise en oeuvre en temps réel, lesdits coefficients
dudit filtre numérique étant déterminés en utilisant
un échantillon d’entrée actuelle.

8. Procédé selon l’une quelconque des revendications
1 à 6, dans lequel ladite sélection (208) est mise en
oeuvre en utilisant un échantillon de signal d’entrée
préalablement stocké.

9. Procédé selon la revendication 1, dans lequel ladite
réception (202) comprend une étape consistant à
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recevoir un signal en provenance d’un oxymètre, le-
dit signal étant fonction d’une saturation en oxygène
ou d’un pouls.

10. Appareil permettant de réduire des effets de bruit
dans un système permettant de mesurer un para-
mètre physiologique, comprenant : des moyens per-
mettant de recevoir un signal d’entrée (114) ; des
moyens permettant d’obtenir une évaluation de la
qualité de signal du signal d’entrée (122) ; des
moyens permettant de sélectionner des coefficients
par commutation entre une pluralité de valeurs pré-
définies discrètes stockées (122) pour un filtre nu-
mérique (138) en utilisant ladite évaluation de qualité
de signal, les valeurs prédéfinies discrètes stockées
représentant des valeurs fixes ou à caractère
permanent ; et des moyens permettant de filtrer ledit
signal d’entrée en utilisant ledit filtre numérique
(138), sans comparer le signal de sortie dudit filtre
avec ledit signal d’entrée.

11. Appareil selon la revendication 10, dans lequel les-
dits moyens de filtrage comprennent un filtre numé-
rique (138) présentant une relation entrée-sortie li-
néaire.

12. Appareil selon la revendication 10, dans lequel les-
dits moyens de filtrage comprennent un filtre numé-
rique (138) présentant une relation entrée-sortie non
linéaire.

13. Appareil selon l’une quelconque des revendications
10 à 12, dans lequel lesdits moyens d’obtention
d’une évaluation de ladite qualité de signal sont con-
figurés pour obtenir une mesure de l’étalement de
la dérivée temporelle dudit signal d’entrée.

14. Appareil selon l’une quelconque des revendications
10 à 13, dans lequel lesdits moyens de réception
sont configurés pour recevoir des signaux d’entrée
à partir de plus d’une longueur d’onde, et lesdits
moyens d’obtention d’une évaluation de ladite qua-
lité de signal obtiennent une mesure de la corrélation
entre lesdits signaux à partir de différentes longueurs
d’onde.

15. Appareil selon l’une quelconque des revendications
10 à 14, dans lequel lesdits moyens d’obtention
d’une évaluation de ladite qualité de signal (122) sont
configurés pour obtenir une mesure de la variation
de l’amplitude dudit signal d’entrée, une mesure de
la valeur maximale dudit signal d’entrée, ou une me-
sure de la ou des fréquence(s) de crête spectrale
dudit signal d’entrée.

16. Appareil selon l’une quelconque des revendications
10 à 15, dans lequel lesdits moyens de sélection
(122) sont configurés pour sélectionner lesdits coef-

ficients en temps réel, lesdits coefficients destinés
audit filtre numérique (138) étant déterminés en uti-
lisant un échantillon d’entrée actuelle.

17. Appareil selon l’une quelconque des revendications
10 à 16, dans lequel lesdits moyens de sélection
(122) sont configurés pour sélectionner lesdits coef-
ficients en utilisant un échantillon de signal d’entrée
préalablement stocké.

18. Appareil selon l’une quelconque des revendications
10 à 17, dans lequel lesdits moyens de réception
(114) sont configurés pour recevoir un signal en pro-
venance d’un oxymètre, ledit signal étant fonction
d’une saturation en oxygène ou fonction d’un pouls.

19. Appareil selon la revendication 18, dans lequel les-
dits moyens de réception (114) sont configurés pour
recevoir des signaux correspondant à des énergies
optiques détectées à partir d’une pluralité de lon-
gueurs d’onde.
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