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(57) ABSTRACT

A pulse oximeter with a voice broadcast function for voice-
broadcasting pulse rate-related information and blood oxy-
gen level-related information is introduced. The pulse oxime-
ter includes a pulse blood oxygen sensor, a signal processing
circuit, and a loudspeaker. The pulse blood oxygen sensor
senses a user’s pulse rate-related information and blood oxy-
gen level-related information and sends a physiological sig-
nal carrying the pulse rate-related information and the blood
oxygen level-related information. The signal processing cir-
cuitiselectrically connected to the pulse blood oxygen sensor
and adapted to receive and convert the physiological signal
into the pulse rate-related information and the blood oxygen
level-related information and send the pulse rate-related
information and the blood oxygen level-related information.
The loudspeaker is electrically connected to the signal pro-
cessing circuit and adapted to receive and voice-broadcast the
pulse rate-related information and the blood oxygen level-
related information.
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PULSE OXIMETERWITH VOICE
BROADCAST FUNCTION

FIELD OF THE INVENTION

[0001] The present invention relates to pulse oximeters,
and more particularly, to a pulse oximeter with a voice broad-
cast function.

BACKGROUND OF THE INVENTION

[0002] During surgery, anesthesiologists monitor patients’
physiological functions to ensure that the surgery can be
performed safely and smoothly on the patients. In this
regards, the anesthesiologists use various medical devices to
monitor the patients’ vital signs, namely body temperature,
blood pressure, pulse rate, respiration rate, and, if necessary,
additional vital signs, including blood oxygen level. These
measurements are displayed on the monitors of the medical
devices.

[0003] A conventional medical device, such as a pulse
oximeter, measures blood oxygen level and pulse rate, and the
measurements are displayed on a monitor of the pulse oxime-
ter. Normally, itis an anesthesiologist who reads the measure-
ments displayed on the pulse oximeter and reports verbally
and instantly to the surgeon whatever changes inthe measure-
ment. But, during an operation performed by a surgeon, the
surgeon has to glimpse at the measurements displayed on the
pulse oximeter at times in some situations, for example, a
cost-cutting scenario, a makeshift scenario, and a poor com-
munication scenario.

[0004] As the medical service market is increasingly com-
petitive worldwide, hospitals around the world cut staffing
costs by hiring less anesthesiologists than needed. As a result,
due to a shortage of anesthesiologists, each working anesthe-
siologist has to take care of two or more operating rooms
simultaneously. And, in case an operation is simple and short,
no anesthesiologist will be assigned to the operating room at
all.

[0005] When equipped with an operating room, makeshift
hospitals in a battlefield, at the scene of a natural disaster, and
on a ship at sea, for example, seldom have any anesthesiolo-
gist.

[0006] Verbal communication between a surgeon and an
anesthesiologist in an operating room is never free of errors,
which is especially evident to a surgery team of multiple
nationalities. In this regard, foolproofautomation of vital sign
monitoring is a good alternative but is not always affordable.
[0007] Hence, it is advantageous for surgeons to dispense
with the need to glimpse at the measurements displayed on
the monitor at times, so as to focus on the ongoing surgery.

SUMMARY OF THE INVENTION

[0008] Inview ofthe aforesaid drawbacks of the prior art, it
is an objective of the present invention to enable surgeons to
dispense with the need to glimpse at the measurements dis-
plaved on monitors at times, so as to focus on the ongoing
surgery.

[0009] In order to achieve the above and other objectives,
the present invention provides a pulse oximeter with a voice
broadcast function. The pulse oximeter comprises a pulse
blood oxygen sensor, a signal processing circuit, and a loud-
speaker. The pulse blood oxygen sensor is adapted for sensing
a pulse rate-related information and a blood oxygen level-
related information and sending a physiological signal carry-

May 5, 2016

ing the pulse rate-related information and the blood oxygen
level-related information. The signal processing circuit is
electrically connected to the pulse blood oxygen sensor and
adapted to receive the physiological signal, convert the physi-
ological signal into the pulse rate-related information and the
blood oxygen level-related information, and send the pulse
rate-related information and the blood oxygen level-related
information. The loudspeaker is electrically connected to the
signal processing circuit and adapted to receive the pulse
rate-related information and the blood oxygen level-related
information and voice-broadcast the pulse rate-related infor-
mation and the blood oxygen level-related information.

[0010] Inanembodiment ofthe presentinvention, the pulse
blood oxygen sensor comprises a light emitting unit, a light
receiving unit, and an optical signal processing unit, wherein
the light emitting unit and the light receiving unit are disposed
attwo opposite sides of a portion of a user’s body, wherein the
light emitting unit emits an incident light beam to penetrate
theuser’s body and exit the uset’s body in form of an outgoing
light beam, wherein the light receiving unit receives the out-
going light beam and sends a data indicative of light intensity
of the outgoing light beam, wherein the optical signal pro-
cessing unit is electrically connected to the light receiving
unit and adapted to receive and convert the data indicative of
the light intensity of the outgoing light beam into the physi-
ological signal. The light emitting unit comprises a red light
source and an infrared light source, the red light source is ared
light-emitting diode, the infrared light source is an infrared
light-emitting diode.

[0011] Inanother embodiment of the present invention, the
pulse blood oxygen sensor comprises a light emitting unit, a
light receiving unit, and an optical signal processing unit,
wherein the light emitting unit and the light receiving unit are
disposed on the same side of a portion of a user’s body,
wherein the light emitting unit emits an incident light beam,
wherein the incident light beam falls on the user’s body and
then reflects off the user’s body in form of a reflecting light
beam, wherein the light receiving unit receives the reflecting
light beam and sends a data indicative of light intensity of the
reflecting light beam, wherein the optical signal processing
unit is electrically connected to the light receiving unit and
adapted to receive and convert the data indicative of the light
intensity of the reflecting light beam into a physiological
signal. The light emitting unit comprises a red light source
and an infrared light source, the red light source is a red
light-emitting diode, the infrared light source is an infrared
light-emitting diode.

[0012] Inyet another embodiment of the present invention,
the pulse oximeter further comprises an audio receiver elec-
trically connected to the signal processing circuit and adapted
to generate a voice control signal in accordance with an
external audio message received, wherein the voice control
signal enables the signal processing circuit to enter an oper-
ating mode for receiving the physiological signal and sending
the pulse rate-related information and the blood oxygen level-
related information and enables the signal processing circuit
to enter a low power consumption mode.

[0013] Accordingly, the present invention provides a pulse
oximeter which enables surgeons to dispense with the need to
glimpse at the measurements displayed on a monitor, so as to
focus on the ongoing surgery.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Objectives, features, and advantages of the present
invention are hereunder illustrated with specific embodi-
ments in conjunction with the accompanying drawings, in
which:

[0015] FIG. 1 is a schematic view of a pulse oximeter
according to an embodiment of the present invention;
[0016] FIG.2Aisaschematic view ofa pulse blood oxygen
sensor of the pulse oximeter in the first aspect according to the
embodiment of the present invention;

[0017] FIG. 2B is a schematic view of the pulse blood
oxygen sensor of the pulse oximeter in the second aspect
according to the embodiment of the present invention; and
[0018] FIG.3isaschematic view of another pulse oximeter
according to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] Referring to FIG. 1, there is shown a schematic view
of a pulse oximeter 100 according to an embodiment of the
present invention. As shown in the diagram, the pulse oxime-
ter 100 comprises a pulse blood oxygen sensor 10, a signal
processing circuit 20, and a loudspeaker 30.

[0020] The pulse blood oxygen sensor 10 is designed to
come into contact with a portion of a user’s body, such as the
user’s fingertip 200. The pulse blood oxygen sensor 10 senses
a pulse rate-related information P and a blood oxygen level-
related information O of the user and sends a physiological
signal Sp carrying the pulse rate-related information P and the
blood oxygen level-related information O. In this embodi-
ment, the pulse blood oxygen sensor 10 senses the user’s
pulse rate-related information P and blood oxygen level-re-
lated information O by operating in a non-invasive manner,
for anillustrative purpose. However, in a variant embodiment,
the pulse blood oxygen sensor 10 senses the user’s pulse
rate-related information P and blood oxygen level-related
information O by operating in an invasive manner so as to
achieve enhanced accuracy as needed. The pulse blood oxy-
gen sensor 10 is further described below to illustrate how it
operates in two common non-invasive modes.

[0021] Referring to FIG. 2A, there is shown a schematic
view of the pulse blood oxygen sensor 10 of the pulse oxime-
ter in the first aspect according to the embodiment of the
present invention. The pulse blood oxygen sensor 10 com-
prises a light emitting unit 11, a light receiving unit 12, and an
optical signal processing unit 13. The light emitting unit 11
and the light receiving unit 12 are designed to come into
contact with the opposite sides of a portion of the user’s body,
such as the fingertip 200. The optical signal processing unit
13 is electrically connected to the light receiving unit 12. The
light emitting unit 11 emits an incident light beam LI which
falls on the fingertip 200. In practice, the incident light beam
L1 is an electromagnetic wave which can penetrate the fin-
gertip 200. After penetrating the fingertip 200, the otherwise
incident light beam LI turns into an outgoing light beam L.
As its name suggests, the outgoing light beam L, exits the
fingertip 200. Afterward, the light receiving unit 12 receives
the outgoing light beam L,, converts the outgoing light beam
L, into a data D; indicative of the light intensity of the out-
going light beam L, and sends the data D; to the optical
signal processing unit 13. After receiving the data D, the
optical signal processing unit 13 converts the data D, into the
physiological signal Sp.
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[0022] Referring to FIG. 2B, there is shown a schematic
view of the pulse blood oxygen sensor 10 of the pulse oxime-
ter in the second aspect according to the embodiment of the
presentinvention. The first and second aspects of the embodi-
ment of the present invention share some common features,
that is, the pulse blood oxygen sensor 10 comprises the light
emitting unit 11, the light receiving unit 12, and the optical
signal processing unit 13, wherein the optical signal process-
ing unit 13 is electrically connected to the light receiving unit
12. But the first and second aspects of the embodiment of the
present invention are distinguished from each other by the
features described below. In the second aspect according to
the embodiment of the present invention, both the light emit-
ting unit 11 and the light receiving unit 12 are positioned on
the same side of the fingertip 200, such that the incident light
beam LI emitted from the light emitting unit 11 falls on the
fingertip 200 to turn into a reflecting light beam LR which
reflects off the fingertip 200. The light receiving unit 12
receives the reflecting light beam LR and converts the reflect-
ing light beam LR into a data D, indicative of the light inten-
sity of the reflecting light beam LR. The processing unit 13
receives the data D, and converts the data Dy into the physi-
ological signal Sp.

[0023] The amounts of the light emitting unit 11, the inci-
dent light beam LI, the outgoing light beam L, the reflecting
light beam LR and the data D, of the foregoing pulse blood
oxygen sensor 10 are respectively one for an illustration.
However, the light emitting unit 11 can comprise a red light
source and an infrared light source. The red light source and
the infrared light source emit a red light and an infrared light
to the fingertip 200, respectively. The optical signal process-
ing unit 13 receives a red light data and an infrared data
transmitted or reflected from the fingertip 200 and converts
the red light data and the infrared data into the physiological
signal Sp. The red light source of the light emitting unit 11 can
be a red light-emitting diode, the infrared light source of the
light emitting unit 11 can be an infrared light-emitting diode.

[0024] There are rhythmic changes in the inner diameter of
arterioles in the fingertip 200, because the amount of blood
passing through the arterioles in the fingertip 200 changes
rhythmically as the heart expands and contracts rhythmically.
Both the data D, indicative of the light intensity of the outgo-
ing light beam L, in the first aspect of the embodiment of the
present invention and the data D, indicative of the light inten-
sity of the reflecting light beam LR in the second aspect of the
embodiment of the present invention change with the volume
of blood passing through the arterioles in the fingertip 200,
and the changes are detected by the light receiving unit 12 in
real time so as to create the user’s pulse rate-related informa-
tion.

[0025] Similarly, both the data D, indicative of the light
intensity of the outgoing light beam L, in the first aspect of
the embodiment of the present invention and the data D,
indicative of the light intensity of the reflecting light beam LR
in the second aspect of the embodiment of the present inven-
tion change with the blood oxygen level, and the changes are
detected by the light receiving unit 12 in real time so as to
create the user’s blood oxygen level-related information.

[0026] In practice, changes attributed to the data D, and
detected by the light receiving unit 12 are measured in terms
of light absorbance. It is because light intensity sensed by the
light receiving unit 12 is inversely proportional to light absor-
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bance of a matter, such as blood, and depends on the volume
of blood passing through blood vessels and blood oxygen
level.

[0027] Accordingly, in the first and second aspects accord-
ing to the embodiment of the present invention, it is practi-
cable to sense the user’s pulse rate-related information P and
blood oxygen level-related information O with the pulse
blood oxygen sensor 10 and send the physiological signal Sp
indicative of the pulse rate-related information P and the
blood oxygen level-related information O.

[0028] Referringto FIG. 1, the signal processing circuit 20
is electrically connected to the pulse blood oxygen sensor 10
and adapted to receive the physiological signal S, convert the
physiological signal S into the pulse rate-related information
P and the blood oxygen information O, and send the pulse
rate-related information P and the blood oxygen level-related
information O.

[0029] The loudspeaker 30 is electrically connected to the
signal processing circuit 20 and adapted to receive the pulse
rate-related information P and the blood oxygen level-related
information O and then voice-broadcast the pulse rate-related
information P and the blood oxygen level-related information
O. In addition, the pulse oximeter 100 can also electrically
connect with a physiological monitor and use a loudspeaker
of the physiological monitor to voice-broadcast the pulse
rate-related information P and the blood oxygen level-related
information O.

[0030] In practice, immediately before surgery, the pulse
oximeter 100 is mounted on the patient’s body in a manner
that the patient’s fingertip is in contact with the pulse blood
oxygen sensor 10, such that the light emitting unit 11, the light
receiving unit 12, and the optical signal processing unit 13 of
the pulse blood oxygen sensor 10 operate in conjunction with
each other to generate the physiological signal Sp indicative
of the pulse rate-related information P and the blood oxygen
level-related information O. Afterward, the signal processing
circuit 20 receives the physiological signal Sp, converts the
physiological signal Sp into the pulse rate-related informa-
tion P and the blood oxygen level-related information O, and
sends the pulse rate-related information P and the blood oxy-
gen level-related information O. At last, after receiving the
pulse rate-related information P and the blood oxygen level-
related information O, the loudspeaker 30 voice-broadcasts
the pulse rate-related information P and the blood oxygen
level-related information O. Hence, during the surgery, the
surgeon is informed of the patient’s pulse rate-related infor-
mation P and blood oxygen level-related information O by
listening (with the surgeon’s ear 300) to the loudspeaker 30,
such that surgeon can focus on the surgeon.

[0031] Referringto FIG. 3, there is shown a schematic view
of a pulse oximeter 100" according to another embodiment of
the present invention. In addition to the pulse blood oxygen
sensor 10, the signal processing circuit 20, and the loud-
speaker 30,

the pulse oximeter 100" further comprises an audio receiver
40. The audio receiver 40 functions like a microphone for
perceiving ambient sound. The audio receiver 40 is electri-
cally connected to the signal processing circuit 20 and
adapted to be operated by a surgeon or a medical technician to
adjust the pulse oximeter 100" in a voice-controlled manner.
The surgeon’s or medical technician’s voice is recorded on a
storage component (not shown) of the signal processing cir-
cuit 20 in advance. Furthermore, the signal processing circuit
20 analyzes the ambient sound received by the audio receiver
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40 and thus generates a control instruction accordingly. Also,
the signal processing circuit 20 generates a voice control
signal S in accordance with an external audio message given
by the surgeon or medical technician. The voice control signal
S enables the signal processing circuit 20 to enter an oper-
ating mode for receiving the physiological signal Sp and
sending the pulse rate-related information P and the blood
oxygen level-related information O. Also, the voice control
signal S; enables the signal processing circuit 20 to enter a
low power consumption mode (also known as sleeping
mode). Hence, the pulse oximeter 100' wakens or enters a
sleeping mode by a surgeon or medical technician and in a
voice-controlled manner.

[0032] In conclusion, the pulse oximeter of the present
invention is equipped with the pulse blood oxygen sensor, the
signal processing circuit, and the loudspeaker whereby, dur-
ing an operation being performed by a surgeon on a patient,
the surgeon listens to the loudspeaker for pulse rate-related
information and the blood oxygen level-related information
pertaining to the patient, such that the surgeon can focus on
the ongoing surgery.

[0033] The present invention is disclosed above by pre-
ferred embodiments. However, persons skilled in the art
should understand that the preferred embodiments are illus-
trative of the present invention only, but should not be inter-
preted as restrictive of the scope of the present invention.
Hence, all equivalent modifications and replacements made
to the aforesaid embodiments should fall within the scope of
the present invention. Accordingly, the legal protection for the
present invention should be defined by the appended claims.

What is claimed is:

1. A pulse oximeter with a voice broadcast function, com-
prising:

apulse blood oxygen sensor for sensing a pulse rate-related
information and a blood oxygen level-related informa-
tion and sending a physiological signal carrying the
pulse rate-related information and the blood oxygen
level-related information;

a signal processing circuit electrically connected to the
pulse blood oxygen sensor and adapted to receive the
physiological signal, convert the physiological signal
into the pulse rate-related information and the blood
oxygen level-related information, and send the pulse
rate-related information and the blood oxygen level-
related information; and

aloudspeaker electrically connected to the sighal process-
ing circuit and adapted to receive the pulse rate-related
information and the blood oxygen level-related informa-
tion and voice-broadcast the pulse rate-related informa-
tion and the blood oxygen level-related information.

2. The pulse oximeter of claim 1, wherein the pulse blood
oxygen sensor comprises a light emitting unit, a light receiv-
ing unit, and an optical signal processing unit, wherein the
light emitting unit and the light receiving unit are disposed at
two opposite sides of a portion of a user’s body, wherein the
light emitting unit emits an incident light beam to penetrate
theuser’s body and exit the user’s body in form of an outgoing
light beam, wherein the light receiving unit receives the out-
going light beam and sends a data indicative of light intensity
of the outgoing light beam, wherein the optical signal pro-
cessing unit is electrically connected to the light receiving
unit and adapted to receive and convert the data indicative of
the light intensity of the outgoing light beam into the physi-
ological signal.
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3. The pulse oximeter of claim 2, wherein the light emitting
unit comprises a red light source and an infrared light source,
the red light source is a red light-emitting diode, the infrared
light source is an infrared light-emitting diode.

4. The pulse oximeter of claim 1, wherein the pulse blood
oxygen sensor comprises a light emitting unit, a light receiv-
ing unit, and an optical signal processing unit, wherein the
light emitting unit and the light receiving unit are disposed on
a same side of a portion of a user’s body, wherein the light
emitting unit emits an incident light beam, wherein the inci-
dent light beam falls on the user’s body and then reflects off
the user’s body in form of a reflecting light beam, wherein the
light receiving unit receives the reflecting light beam and
sends a data indicative of light intensity of the reflecting light
beam, wherein the optical signal processing unit is electri-
cally connected to the light receiving unit and adapted to
receive and convert the data indicative of the light intensity of
the reflecting light beam into a physiological signal.

5. The pulse oximeter of claim 4, wherein the light emitting
unit comprises a red light source and an infrared light source,
the red light source is a red light-emitting diode, the infrared
light source is an infrared light-emitting diode.

6. The pulse oximeter of claim 1, further comprising an
audio receiver electrically connected to the signal processing
circuit and adapted to generate a voice control signal in accor-
dance with an external audio message received, wherein the
voice control signal enables the signal processing circuit to
enter an operating mode for receiving the physiological signal
and sending the pulse rate-related information and the blood
oxygen level-related information and enables the signal pro-
cessing circuit to enter a low power consumption mode.

7. The pulse oximeter of claim 2, further comprising an
audio receiver electrically connected to the signal processing
circuit and adapted to generate a voice control signal in accor-
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dance with an external audio message received, wherein the
voice control signal enables the signal processing circuit to
enter an operating mode for receiving the physiological signal
and sending the pulse rate-related information and the blood
oxygen level-related information and enables the signal pro-
cessing circuit to enter a low power consumption mode.

8. The pulse oximeter of claim 3, further comprising an
audio receiver electrically connected to the signal processing
circuit and adapted to generate a voice control signal in accor-
dance with an external audio message received, wherein the
voice control signal enables the signal processing circuit to
enter an operating mode for receiving the physiological signal
and sending the pulse rate-related information and the blood
oxygen level-related information and enables the signal pro-
cessing circuit to enter a low power consumption mode.

9. The pulse oximeter of claim 4, further comprising an
audio receiver electrically connected to the signal processing
circuit and adapted to generate a voice control signal in accor-
dance with an external audio message received, wherein the
voice control signal enables the signal processing circuit to
enter an operating mode for receiving the physiological signal
and sending the pulse rate-related information and the blood
oxygen level-related information and enables the signal pro-
cessing circuit to enter a low power consumption mode.

10. The pulse oximeter of claim 5, further comprising an
audio receiver electrically connected to the signal processing
circuit and adapted to generate a voice control signal in accor-
dance with an external audio message received, wherein the
voice control signal enables the signal processing circuit to
enter an operating mode for receiving the physiological signal
and sending the pulse rate-related information and the blood
oxygen level-related information and enables the signal pro-
cessing circuit to enter a low power consumption mode.
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