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Description

[0001] Spectroscopic devices are commonly used to
non-invasively measure a characteristic of biological tis-
sue. Spectroscopic devices emit light into biological tis-
sue and detect differences in light absorption to deter-
mine the concentration of certain constituents in the bi-
ological tissue (e.g., oxygen, hemoglobin, melanin, etc.).
The performance of a spectroscopic device is dependent
upon its ability to generate sufficient optical power to pen-
etrate the biological tissue of interest and to distinguish
against confounding noise (e.g., caused by background
light or electrical interference within the environment).
Signal-to-noise considerations favor maximizing the op-
tical power of the light emitted into the biological tissue.
However, problems can arise when spectroscopic devic-
es output high optical power light for extended periods
of time or at fast repetition rates. For example, under
certain operation conditions, spectroscopic devices may
become undesirably hot. To avoid such problems, spec-
troscopic devices may be configured to output high op-
tical power light for only short, sequential durations of
time. Such spectroscopic devices detect light signals
over short, sequential durations of time. The short dura-
tion of the detected light signals can make it difficult to
use aggressive filtering techniques to remove confound-
ing noise from the detected light signals; e.g., aggressive
filtering techniques may add distortion to short duration
detected light signals.
[0002] GB 760,729 and US 5,801,826 each disclose
spectroscopic devices. US 2010/0049016 discloses a
non-invasive transdermal system comprising a reflec-
tometer.
[0003] Aspects of the present invention are directed to
systems and methods for spectroscopic measurement
of a characteristic of biological tissue which involve out-
put of light having high optical power, short duration,
and/or fast repetition rate, which prevent a spectroscopic
device from becoming undesirably hot, which involve fil-
tering detected light signals to remove confounding
noise, and which account for distortion added to detected
light signals during filtering.
[0004] According to an aspect of the present invention,
a system for spectroscopic measurement of a character-
istic of a biological tissue is provided according to claim
1. The characteristic of the biological tissue may be se-
lected from the group consisting of: oxygen saturation,
hemoglobin concentration, and melanin concentration.
[0005] In a set of embodiments the processor includes
a detector circuit, the detector circuit comprising: a dif-
ferentiating amplifier operable to receive the detection
signal, and operable to convert the detection signal into
the differentiated detection signal; an adjustable gain am-
plifier operable to receive the differentiated detection sig-
nal, and operable to convert the differentiated detection
signal into the differentiated and gain-adjusted detection
signal; a positive peak detector operable to receive the
differentiated and gain-adjusted detection signal, and op-

erable to determine the maximum value of the differen-
tiated and gain-adjusted detection signal; a negative
peak detector operable to receive the differentiated and
gain-adjusted detection signal, and operable to deter-
mine the minimum value of the differentiated and gain-
adjusted detection signal; a difference amplifier operable
to determine the adjusted peak-to-peak amplitude value
using the maximum value received from the positive peak
detector and the minimum value received from the neg-
ative peak detector; and a sample and hold device op-
erable to receive and hold the adjusted peak-to-peak am-
plitude value.
[0006] The processor may further be operable to de-
termine the adjusted peak-to-peak amplitude value using
the maximum value and the minimum value.
[0007] According to another aspect of the present in-
vention, a method for spectroscopic measurement of a
characteristic of a biological tissue is provided according
to claim 5. The characteristic of the biological tissue may
be selected from the group consisting of: oxygen satu-
ration, hemoglobin concentration, and melanin concen-
tration.
[0008] Furthermore, the step of using the processor to
process the detection signal and to determine the adjust-
ed peak-to-peak amplitude value may include determin-
ing the adjusted peak-to-peak amplitude value using the
maximum value and the minimum value.
[0009] These and other features and advantages of
the present invention will become apparent in light of the
drawings and detailed description of the present inven-
tion provided below.
[0010] Some embodiments of the present invention will
now be described, by way of example only, and with ref-
erence to the accompanying drawings, in which:

FIG. 1 is a diagrammatic illustration of a spectrosco-
py system embodiment;
FIG. 2 is a diagrammatic illustration of a sensor as-
sembly embodiment applied to a subject;
FIG. 3 is a diagrammatic illustration of a detection
circuit embodiment;
FIG. 4 is a diagrammatic illustration of a differentiat-
ing amplifier embodiment;
FIG. 5 is a plot showing a detection signal and its
corresponding differentiated detection signal;
FIG. 6 is a plot showing a detection signal and its
corresponding differentiated detection signal;
FIG. 7 is a plot showing a detection signal and its
corresponding differentiated detection signal;
FIG. 8 is a diagrammatic illustration of an adjustable
gain amplifier embodiment;
FIG. 9 is a diagrammatic illustration of a positive peak
detector embodiment;
FIG. 10 is a diagrammatic illustration of a negative
peak detector embodiment;
FIG. 11 is a diagrammatic illustration of a difference
amplifier embodiment;
FIG. 12 is a diagrammatic illustration of a sample
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and hold device embodiment; and
FIG. 13 is a timing diagram for the spectroscopy sys-
tem.

[0011] Referring to FIG. 1, an embodiment of the
present spectroscopy system 10 includes at least one
sensor assembly 12 connected to a base unit 14. In FIG.
1, the sensor assembly 12 is applied to a subject. The
base unit 14 includes a display 16, operator controls 18,
and a processor 20 for providing signals to and/or receiv-
ing signals from the sensor assembly 12. The processor
20 is configured to selectively perform the functions nec-
essary to operate the sensor assembly 12. For ease of
description, the functionality of the processor 20 will be
described herein as being implemented at least in part
using hardware-specifically, a detection circuit 22, dis-
cussed in detail below. A person skilled in the art will
recognize that the functionality of the processor 20 might
alternatively be implemented using other hardware, soft-
ware, firmware, or a combination thereof.
[0012] FIG. 2 illustrates a sensor assembly 12 embod-
iment applied to a subject. The sensor assembly 12 in-
cludes a pad 24, a light source 26, and a light detector
28. The light source 26 and the light detector 28 are
mounted to the pad 24. The light source 26 may be any
device operable to emit light; e.g., the light source 26
may be a laser, a light emitting diode (LED), or another
device. The light source 26 may emit light at one or more
wavelengths. The light detector 28 may be any device
operable to detect light emitted by the light source 26;
e.g., the light detector 28 may be a photodiode, or another
device. Although the system 10 illustrated in FIG. 1 in-
cludes only one light source 26 and one light detector
28, in some embodiments the system 10 may include
more than one light source 26 and/or more than one light
detector 28.
[0013] Referring to FIG. 2, the sensor assembly 12
may be applied to a user so that the light source 26 emits
input light 30 that penetrates a biological tissue of interest
32. In FIG. 2, the biological tissue of interest 32 is the
brain. In alternative embodiments, the biological tissue
of interest 32 may be tissue of the human finger, tissue
of the human abdomen, or some other biological tissue.
The input light 30 travels through the tissue 32 where it
is attenuated, and subsequently exits the tissue as output
light 34, and is detected by the light detector 28. The light
detector 28 converts the detected output light 34 into a
detection signal 36 (see FIG. 3). The detection signal 36
may include an unwanted noise component that results,
for example, from background light detected by the light
detector 28. As shown in FIG. 3, the detection signal 36
is input to the detection circuit 22. As will be discussed
in detail below, the detection circuit 22 outputs an adjust-
ed peak-to-peak amplitude value 38 that is representa-
tive of the amplitude of the detection signal 36 adjusted
for an unwanted noise component that may be included
in the detection signal 36. The adjusted peak-to-peak
amplitude value 38 thus provides an accurate measure-

ment of a characteristic of the biological tissue of interest
32 (e.g., oxygen concentration, hemoglobin concentra-
tion, melanin concentration, etc.).
[0014] Referring to FIGS. 3-12, an embodiment of the
detection circuit 22 includes a differentiating amplifier 40,
an adjustable gain amplifier 42, a positive peak detector
44, a negative peak detector 46, a difference amplifier
48, and a sample and hold device 50.
[0015] Referring to FIGS. 3 and 4, the differentiating
amplifier 40 receives the detection signal 36 and outputs
a differentiated detection signal 52. The differentiated de-
tection signal 52 is the first derivative of the detection
signal 36. Whereas the detection signal 36 is a unipolar
waveform, the differentiated detection signal 52 is a bi-
polar waveform. The differentiating amplifier 40 functions
like a high-pass filter, removing some or all of the low
frequency components of the detection signal 36, which
low frequency components may correspond to an un-
wanted noise component that may be included in the
detection signal 36. FIGS. 5-7 each illustrate a plot of a
detection signal 36 and its corresponding differentiated
detection signal 52. In FIGS. 5-7, the x-axes represent
time and the y-axes represent voltage. The differentiated
detection signal 52 includes a peak-to-peak amplitude
54. FIGS. 5-7 each illustrate the peak-to-peak amplitude
54 of the respective differentiated detection signals 52.
The peak-to-peak amplitude 54 of the differentiated de-
tection signal 52 is representative of the detection signal
36, but may include an unwanted distortion component
added by the differentiating amplifier 40. Other compo-
nents of the detection circuit 22 (e.g., the adjustable gain
amplifier 42, the positive peak detector 44, the negative
peak detector 46, the difference amplifier 48, etc.) work
together to determine the adjusted peak-to-peak ampli-
tude value 38. The adjusted peak-to-peak amplitude val-
ue 38 accounts for an unwanted distortion component
that may be added by the differentiating amplifier 40. Al-
so, as indicated above, the adjusted peak-to-peak am-
plitude value 38 is representative of the amplitude of the
detection signal 36 adjusted for an unwanted noise com-
ponent that may be included in the detection signal 36.
The differentiating amplifier 40 is not limited to the em-
bodiment illustrated in FIG. 4.
[0016] Referring to FIGS. 3 and 8, the adjustable gain
amplifier 42 receives the differentiated detection signal
52 and outputs the differentiated and gain-adjusted de-
tection signal 56. The adjustable gain amplifier 42 multi-
plies the differentiated detection signal 52 by a multipli-
cation factor to produce the differentiated and gain-ad-
justed detection signal 56. The multiplication factor is se-
lected to optimize the system 10 and to enable the system
10 to achieve a maximum dynamic range under most
operational conditions. The adjustable gain amplifier 42
is not limited to the embodiment illustrated in FIG. 8.
[0017] Referring to FIGS. 3 and 9, the positive peak
detector 44 receives the differentiated and gain-adjusted
detection signal 56. At an appropriate time period relating
to a transition of the differentiated and gain-adjusted de-
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tection signal 56, the positive peak detector 44 captures,
holds, and ultimately outputs the maximum value of the
differentiated and gain-adjusted detection signal 56
(hereinafter referred to as the "positive peak 58" of the
differentiated and gain-adjusted detection signal 56). The
positive peak detector 44 may capture and hold the pos-
itive peak 58, for example, by charging a capacitor. Re-
ferring to FIG. 5, the appropriate time period for detecting
the positive peak 58 is identified by reference element
"60". Timing control of the positive peak detector 44 can
be implemented, for example, using a microcontroller or
programmable logic. In the embodiment illustrated in
FIG. 9, inputs 62, 64 received from a microcontroller are
operable to open and close CMOS analog switches 66,
68 of the positive peak detector 44, respectively. The
positive peak detector 44 is not limited to the embodiment
illustrated in FIG. 9.
[0018] Referring to FIGS. 3 and 10, the negative peak
detector 46 receives the differentiated and gain-adjusted
detection signal 56. At an appropriate time period relating
to a transition of the differentiated and gain-adjusted de-
tection signal 56, the negative peak detector 46 captures,
holds, and ultimately outputs the minimum value of the
differentiated and gain-adjusted detection signal 56
(hereinafter referred to as the "negative peak 70" of the
differentiated and gain-adjusted detection signal 56). The
negative peak detector 46 may capture and hold the neg-
ative peak 70, for example, by charging a capacitor. Re-
ferring to FIG. 5, the appropriate time period for detecting
the negative peak 70 is identified by reference element
"72". In the embodiment illustrated in FIG. 10, inputs 72,
74 received from a microcontroller are operable to open
and close CMOS analog switches 76, 78 of the negative
peak detector 46, respectively. The negative peak de-
tector 46 is not limited to the embodiment illustrated in
FIG. 10.
[0019] Referring to FIGS. 3 and 11, the difference am-
plifier 48 receives as inputs the positive peak 48 and the
negative peak 70 output by the positive peak detector 44
and the negative peak detector 46, respectively. The dif-
ference amplifier 48 determines the absolute value of the
sum of the positive peak 58 and the negative peak 70,
and outputs this value as the adjusted peak-to-peak am-
plitude value 38 described above. In some instances,
unwanted signal components (e.g., unwanted noise
components, unwanted distortion components, etc.) may
be present in the differentiated and gain-adjusted detec-
tion signal 56. Such unwanted signal components are
processed by both the positive peak detector 44 and the
negative peak detector 46, and thus are cancelled out
when the difference amplifier 48 determines the absolute
value of the sum of the positive peak 58 and the negative
peak 70. The difference amplifier 48 is not limited to the
embodiment illustrated in FIG. 11.
[0020] Referring to FIGS. 3 and 12, the sample and
hold device 50 receives the adjusted peak-to-peak am-
plitude value 38 that is output by the difference amplifier
48. The sample and hold device 50 captures and holds

the adjusted peak-to-peak amplitude value 38 until it can
be read by the processor 20 of the system 10, at which
time the sample and hold device 50 outputs the adjusted
peak-to-peak amplitude value 38. The sample and hold
device 50 is not limited to the embodiment illustrated in
FIG. 12.

Operation

[0021] FIG. 13 illustrates a timing diagram for the sys-
tem 10 illustrated in FIGS. 1-12. In FIG. 13, steps (A)
through (E) are illustrated. In step (A), the system 10 is
reset; e.g., any values previously captured and held by
the positive peak detector 44, the negative peak detector
46, and the sample and hold device 50 are erased or
reset. In step (B), for a predetermined period of time, the
light source 26 emits input light 30 that penetrates the
biological tissue of interest 32. In step (C), towards the
beginning of the predetermined period of time of light
emission by the light source 26, the light detector 28 de-
tects the attenuated output light 34 exiting the biological
tissue of interest 32, and converts the output light 34 into
a detection signal 36, and the detection circuit 22 cap-
tures and holds the positive peak 58. In step (D), towards
the end of the predetermined period of time of light emis-
sion by the light source 26, the detection circuit 22 cap-
tures and holds the negative peak 70. In step (E), the
sample and hold device 50 receives from the difference
amplifier 48 the adjusted peak-to-peak amplitude value
38, which is representative of the absolute value of the
sum of the positive peak 58 and the negative peak 70.
In step (E), the sample and hold device 50 captures and
holds the adjusted peak-to-peak amplitude value 38 until
it can be read by the processor 20 of the system 10. Steps
(A) through (E) are sequentially repeated, providing the
processor 20 with a plurality of adjusted peak-to-peak
amplitude values 38, each being representative of the
amplitude of the detection signal 36 adjusted for an un-
wanted noise component that may be included in the
detection signal 36.
[0022] While various embodiments of the present in-
vention have been disclosed, it will be apparent to those
of ordinary skill in the art that many more embodiments
and implementations are possible within the scope of the
invention. Accordingly, the present invention is not to be
restricted except in light of the attached claims.

Claims

1. A system (10) for spectroscopic measurement of a
characteristic of a biological tissue (32), the system
(10) comprising:

at least one light source (26) operable to emit
light (30) that penetrates the biological tissue
(32);
at least one light detector (28) operable to detect
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light (34) emitted by the at least one light source
(26) and passed through the biological tissue
(32), and operable to convert the detected light
(34) into a detection signal (36); and
a processor (20) operable to receive the detec-
tion signal (36), and operable to determine an
adjusted peak-to-peak amplitude value (38) that
is representative of an amplitude of the detection
signal (36) adjusted to account for an unwanted
noise component present in the detection signal
(36);
wherein, in order to determine the adjusted
peak-to-peak amplitude value (38), the proces-
sor (20) includes a filter (40) operable to convert
the detection signal (36) into a differentiated de-
tection signal (52);
wherein the processor (20) is operable to con-
vert the differentiated detection signal (52) into
a differentiated and gain-adjusted detection sig-
nal (56); and
wherein the processor (20) is operable to deter-
mine a maximum value (58) of the differentiated
and gain-adjusted detection signal (56), and a
minimum value (70) of the differentiated and
gain-adjusted detection signal (56).

2. The system (10) of claim 1, wherein the processor
(20) includes a detector circuit (22), the detector cir-
cuit (22) comprising:

a differentiating amplifier (40) operable to re-
ceive the detection signal (36), and operable to
convert the detection signal (36) into the differ-
entiated detection signal (52);
an adjustable gain amplifier (42) operable to re-
ceive the differentiated detection signal (52),
and operable to convert the differentiated detec-
tion signal (52) into the differentiated and gain-
adjusted detection signal (56);
a positive peak detector (44) operable to receive
the differentiated and gain-adjusted detection
signal (56), and operable to determine the max-
imum value (58) of the differentiated and gain-
adjusted detection signal (56);
a negative peak detector (46) operable to re-
ceive the differentiated and gain-adjusted de-
tection signal (56), and operable to determine
the minimum value (70) of the differentiated and
gain-adjusted detection signal (56);
a difference amplifier (48) operable to determine
the adjusted peak-to-peak amplitude value (38)
using the maximum value (58) received from the
positive peak detector (44) and the minimum val-
ue (70) received from the negative peak detector
(46); and
a sample and hold device (50) operable to re-
ceive and hold the adjusted peak-to-peak am-
plitude value (38).

3. The system (10) of claim 1 or 2, wherein the char-
acteristic of the biological tissue (32) is selected from
the group consisting of: oxygen saturation, hemo-
globin concentration, and melanin concentration.

4. The system (10) of any preceding claim , wherein
the processor (20) is operable to determine the ad-
justed peak-to-peak amplitude value (38) using the
maximum value (58) and the minimum value (70).

5. A method for spectroscopic measurement of a char-
acteristic of a biological tissue (32), the method com-
prising the steps of:

using at least one light source (26) to emit light
(30) that penetrates the biological tissue (32);
using at least one light detector (28) to detect
light (34) emitted by the at least one light source
(26) and passed through the biological tissue
(32), and to convert the detected light (34) into
a detection signal (36), the detection signal (36)
including an unwanted noise component; and
using a processor (20) to process the detection
signal (36) and to determine an adjusted peak-
to-peak amplitude value (38) that is represent-
ative of an amplitude of the detection signal (36)
adjusted for the unwanted noise component
present within the detection signal (36);
wherein the step of using the processor (20) to
process the detection signal (36) and to deter-
mine the adjusted peak-to-peak amplitude value
(38) includes:

converting the detection signal (36) into a
differentiated detection signal (52);
converting the differentiated detection sig-
nal (52) into a differentiated and gain-ad-
justed detection signal (56); and

determining a maximum value (58) of the differ-
entiated and gain-adjusted detection signal (56),
and determining a minimum value (70) of the
differentiated and gain-adjusted detection sig-
nal (56).

6. The method of claim 5, wherein the characteristic of
the biological tissue (32) is selected from the group
consisting of: oxygen saturation, hemoglobin con-
centration, and melanin concentration.

7. The method of claim 5 or 6, wherein the step of using
the processor (20) to process the detection signal
(36) and to determine the adjusted peak-to-peak am-
plitude value (38) includes determining the adjusted
peak-to-peak amplitude value (38) using the maxi-
mum value (58) and the minimum value (70).
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Patentansprüche

1. System (10) zur spektroskopischen Messung einer
Eigenschaft eines biologischen Gewebes (32), wo-
bei das System (10) umfasst:

mindestens eine Lichtquelle (26), die betrieben
werden kann, um Licht (30) auszustrahlen, wel-
ches das biologische Gewebe (32) durchdringt;
mindestens einen Lichtdetektor (28), der betrie-
ben werden kann, um Licht (34), das von der
mindestens einen Lichtquelle (26) ausgestrahlt
wird und durch das biologische Gewebe (32)
hindurchgeführt wird, zu erfassen, und der be-
trieben werden kann, um das erfasste Licht (34)
in ein Erfassungssignal (36) umzuwandeln; und
einen Prozessor (20), der betrieben werden
kann, um das Erfassungssignal (36) zu empfan-
gen, und der betrieben werden kann, um einen
angepassten Spitze-zu-Spitze-Amplitudenwert
(38) zu bestimmen, der kennzeichnend für eine
Amplitude des Erfassungssignals (36) ist, der
angepasst ist, um einen in dem Erfassungssig-
nal (36) vorhandenen unerwünschten Rau-
schanteil zu berücksichtigen;
wobei, um den angepassten Spitze-zu-Spitze-
Amplitudenwert (38) zu bestimmen, der Prozes-
sor (20) einen Filter (40) einschließt, der betrie-
ben werden kann, um das Erfassungssignal (36)
in ein differenziertes Erfassungssignal (52) um-
zuwandeln;
wobei der Prozessor (20) betrieben werden
kann, um das differenzierte Erfassungssignal
(52) in ein differenziertes und verstärkungsan-
gepasstes Erfassungssignal (56) umzuwan-
deln; und
wobei der Prozessor (20) betrieben werden
kann, um einen Maximalwert (58) des differen-
zierten und verstärkungsangepassten Erfas-
sungssignals (56) und einen Mindestwert (70)
des differenzierten und verstärkungsangepass-
ten Erfassungssignals (56) zu bestimmen.

2. System (10) nach Anspruch 1, wobei der Prozessor
(20) einen Detektorkreis (22) einschließt, wobei der
Detektorkreis (22) umfasst:

einen Differenzierungsverstärker (40), der be-
trieben werden kann, um das Erfassungssignal
(36) zu empfangen, und der betrieben werden
kann, um das Erfassungssignal (36) in das dif-
ferenzierte Erfassungssignal (52) umzuwan-
deln;
einen regelbaren Verstärkungsverstärker (42),
der betrieben werden kann, um das differenzier-
te Erfassungssignal (52) zu empfangen, und der
betrieben werden kann, um das differenzierte
Erfassungssignal (52) in das differenzierte und

verstärkungsangepasste Erfassungssignal (56)
umzuwandeln;
einen positiven Spitzen-Detektor (44), der be-
trieben werden kann, um das differenzierte und
verstärkungsangepasste Erfassungssignal (56)
zu empfangen, und der betrieben werden kann,
um den Maximalwert (58) des differenzierten
und verstärkungsangepassten Erfassungssig-
nals (56) zu bestimmen;
einen negativen Spitzen-Detektor (46), der be-
trieben werden kann, um das differenzierte und
verstärkungsangepasste Erfassungssignal (56)
zu empfangen, und der betrieben werden kann,
um den Mindestwert (70) des differenzierten
und verstärkungsangepassten Erfassungssig-
nals (56) zu bestimmen;
einen Differenzverstärker (48), der betrieben
werden kann, um den angepassten Spitze-zu-
Spitze-Amplitudenwert (38) unter Verwendung
des von dem positiven Spitzen-Detektor (44)
empfangenen Maximalwerts (58) und des von
dem negativen Spitzen-Detektor (46) empfan-
genen Mindestwerts (70) zu bestimmen; und
eine Proben- und Haltevorrichtung (50), die be-
trieben werden kann, um den angepassten Spit-
ze-zu-Spitze-Amplitudenwert (38) zu empfan-
gen und zu halten.

3. System (10) nach Anspruch 1 oder 2, wobei die Ei-
genschaft des biologischen Gewebes (32) ausge-
wählt ist aus der Gruppe, bestehend aus: Sauerstoff-
sättigung, Hämoglobinkonzentration und Melanin-
konzentration.

4. System (10) nach einem der vorstehenden Ansprü-
che, wobei der Prozessor (20) betrieben werden
kann, um den angepassten Spitze-zu-Spitze-Amp-
litudenwert (38) unter Verwendung des Maximal-
werts (58) und des Mindestwerts (70) zu bestimmen.

5. Verfahren zur spektroskopischen Messung einer Ei-
genschaft eines biologischen Gewebes (32), wobei
das Verfahren die folgenden Schritte umfasst:

Verwenden mindestens einer Lichtquelle (26),
um Licht (30) auszustrahlen, welches das bio-
logische Gewebe (32) durchdringt;
Verwenden mindestens eines Lichtdetektors
(28), um Licht (34) zu erfassen, das von der min-
destens einen Lichtquelle (26) ausgestrahlt und
durch das biologische Gewebe (32) hindurch-
geführt wird, und um das erfasste Licht (34) in
ein Erfassungssignal (36) umzuwandeln, wobei
das Erfassungssignal (36) einen unerwünsch-
ten Rauschanteil einschließt; und
Verwenden eines Prozessors (20), um das Er-
fassungssignal (36) zu verarbeiten und einen
angepassten Spitze-zu-Spitze-Amplitudenwert
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(38) zu bestimmen, der kennzeichnend für eine
Amplitude des Erfassungssignals (36) ist, der
auf den unerwünschten Rauschanteil, der inner-
halb des Erfassungssignals (36) vorhanden ist,
angepasst ist;
wobei der Schritt des Verwendens des Prozes-
sors (20) zum Verarbeiten des Erfassungssig-
nals (36) und zum Bestimmen des angepassten
Spitze-zu-Spitze-Amplitudenwerts (38) ein-
schließt:

Umwandeln des Erfassungssignals (36) in
ein differenziertes Erfassungssignal (52);
Umwandeln des differenzierten Erfas-
sungssignals (52) in ein differenziertes und
verstärkungsangepasstes Erfassungssig-
nal (56); und
Bestimmen eines Maximalwerts (58) des
differenzierten und verstärkungsangepass-
ten Erfassungssignals (56) und Bestimmen
eines Mindestwerts (70) des differenzierten
und verstärkungsangepassten Erfassungs-
signals (56).

6. Verfahren nach Anspruch 5, wobei die Eigenschaft
des biologischen Gewebes (32) ausgewählt ist aus
der Gruppe, bestehend aus: Sauerstoffsättigung,
Hämoglobinkonzentration und Melaninkonzentrati-
on.

7. Verfahren nach Anspruch 5 oder 6, wobei der Schritt
des Verwendens des Prozessors (20) zum Verar-
beiten des Erfassungssignals (36) und zum Bestim-
men des angepassten Spitze-zu-Spitze-Amplitu-
denwerts (38) Bestimmen des angepassten Spitze-
zu-Spitze-Amplitudenwerts (38) unter Verwendung
des Maximalwerts (58) und des Mindestwerts (70)
einschließt.

Revendications

1. Système (10) pour la mesure spectroscopique d’une
caractéristique d’un tissu biologique (32), le système
(10) comprenant :

au moins une source de lumière (26) utilisable
pour émettre une lumière (30) qui pénètre dans
le tissu biologique (32) ;
au moins un détecteur de lumière (28) utilisable
pour détecter une lumière (34) émise par l’au
moins une source de lumière (26) et passée à
travers le tissu biologique (32), et utilisable pour
convertir la lumière (34) détectée en un signal
de détection (36) ; et
un processeur (20) utilisable pour recevoir le si-
gnal de détection (36), et utilisable pour déter-
miner une valeur d’amplitude crête à crête ajus-

tée (38) qui est représentative d’une amplitude
du signal de détection (36) ajustée pour prendre
en compte une composante de bruit indésirable
présente dans le signal de détection (36) ;
dans lequel, afin de déterminer la valeur d’am-
plitude crête à crête ajustée (38), le processeur
(20) inclut un filtre (40) utilisable pour convertir
le signal de détection (36) en un signal de dé-
tection différencié (52) ;
dans lequel le processeur (20) est utilisable pour
convertir le signal de détection différencié (52)
en un signal de détection différencié et à gain
ajusté (56) ; et
dans lequel le processeur (20) est utilisable pour
déterminer une valeur maximale (58) du signal
de détection différencié et à gain ajusté (56), et
une valeur minimale (70) du signal de détection
différencié et à gain ajusté (56).

2. Système (10) selon la revendication 1, dans lequel
le processeur (20) inclut un circuit de détecteur (22),
le circuit de détecteur (22) comprenant :

un amplificateur différenciateur (40) utilisable
pour recevoir le signal de détection (36), et uti-
lisable pour convertir le signal de détection (36)
en le signal de détection différencié (52) ;
un amplificateur à gain ajustable (42) utilisable
pour recevoir le signal de détection différencié
(52), et utilisable pour convertir le signal de dé-
tection différencié (52) en le signal de détection
différencié et à gain ajusté (56) ;
un détecteur de crête positive (44) utilisable pour
recevoir le signal de détection différencié et à
gain ajusté (56), et utilisable pour déterminer la
valeur maximale (58) du signal de détection dif-
férencié et à gain ajusté (56) ;
un détecteur de crête négative (46) utilisable
pour recevoir le signal de détection différencié
et à gain ajusté (56), et utilisable pour déterminer
la valeur minimale (70) du signal de détection
différencié et à gain ajusté (56) ;
un amplificateur différentiel (48) utilisable pour
déterminer la valeur d’amplitude crête à crête
ajustée (38) en utilisant la valeur maximale (58)
reçue à partir du détecteur de crête positive (44)
et la valeur minimale (70) reçue à partir du dé-
tecteur de crête négative (46) ; et
un échantillonneur-bloqueur (50) utilisable pour
recevoir et conserver la valeur d’amplitude crête
à crête ajustée (38).

3. Système (10) selon la revendication 1 ou 2, dans
lequel la caractéristique du tissu biologique (32) est
sélectionnée dans le groupe constitué : d’une satu-
ration en oxygène, d’une concentration en hémoglo-
bine, et d’une concentration en mélanine.
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4. Système (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel le processeur (20)
est utilisable pour déterminer la valeur d’amplitude
crête à crête ajustée (38) en utilisant la valeur maxi-
male (58) et la valeur minimale (70).

5. Procédé pour la mesure spectroscopique d’une ca-
ractéristique d’un tissu biologique (32), le procédé
comprenant les étapes suivantes :

l’utilisation d’au moins une source de lumière
(26) pour émettre une lumière (30) qui pénètre
dans le tissu biologique (32) ;
l’utilisation d’au moins un détecteur de lumière
(28) pour détecter une lumière (34) émise par
l’au moins une source de lumière (26) et passée
à travers le tissu biologique (32), et pour con-
vertir la lumière (34) détectée en un signal de
détection (36), le signal de détection (36) in-
cluant une composante de bruit indésirable ; et
l’utilisation d’un processeur (20) pour traiter le
signal de détection (36) et pour déterminer une
valeur d’amplitude crête à crête ajustée (38) qui
est représentative d’une amplitude du signal de
détection (36) ajustée pour la composante de
bruit indésirable présente dans le signal de dé-
tection (36) ;
dans lequel l’étape d’utilisation du processeur
(20) pour traiter le signal de détection (36) et
pour déterminer la valeur d’amplitude crête à
crête ajustée (38) inclut :

la conversion du signal de détection (36) en
un signal de détection différencié (52) ;
la conversion du signal de détection diffé-
rencié (52) en un signal de détection diffé-
rencié et à gain ajusté (56) ; et
la détermination d’une valeur maximale (58)
du signal de détection différencié et à gain
ajusté (56), et la détermination d’une valeur
minimale (70) du signal de détection diffé-
rencié et à gain ajusté (56).

6. Procédé selon la revendication 5, dans lequel la ca-
ractéristique du tissu biologique (32) est sélection-
née dans le groupe constitué : d’une saturation en
oxygène, d’une concentration en hémoglobine, et
d’une concentration en mélanine.

7. Procédé selon la revendication 5 ou 6, dans lequel
l’étape d’utilisation du processeur (20) pour traiter le
signal de détection (36) et pour déterminer la valeur
d’amplitude crête à crête ajustée (38) inclut la déter-
mination de la valeur d’amplitude crête à crête ajus-
tée (38) en utilisant la valeur maximale (58) et la
valeur minimale (70).
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