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PORTABLE MULTI-PARAMETER
PHYSIOLOGICAL MONITORING AND
RECORDING DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the technical field of
biomedical signal measurement and, more particularly, to a
portable multi-parameter physiological monitoring and
recording device for monitoring a plurality of physiological
signals. The device transforms these physiological signals
into a plurality of electrical signals and outputs an audio
signal.

[0003] 2. Description of Related Art

[0004] As the scientific and technological progress, nowa-
days various biomedical devices for measuring physiological
signals, such as the high-precision equipments in the hospi-
tals and the home-care devices used at home, are provided to
collect the measured analog physiological signals. All these
analog signals are converted into digital signals for data stor-
age in the computer system. Therefore, the computer system
can do the subsequent analysis, comparison or determination
for the measured results accurately. But most people who
need to measure or examine these physiological signals in
daily life or for a long term period is not good at using
complexity computer, it is difficult to use the current biomedi-
cal devices.

[0005] Therefore, it is desirable to provide a portable multi-
parameter physiological monitoring and recording device to
mitigate and/or obviate the aforementioned problems.

SUMMARY OF THE INVENTION

[0006] The object of the present invention is to provide a
portable multi-parameter physiological monitoring and
recording device by attaching multiple sensors on the body of
a person. Under test for measuring multiple physiological
signals, and the measuring results are outputted as audio
signals and can be recorded as an audio file.

[0007] To achieve the object, the present invention provides
a portable multi-parameter physiological monitoring and
recording device, which is used for measuring multiple physi-
ological signals from a person and outputting the results as an
audio file. The portable multi-parameter physiological moni-
toring and recording device includes: multiple sensors, which
are attached on specified locations on the body of a person for
sensing the corresponding physiological signals respectively;
multiple detection channel units, which are respectively con-
nected to the corresponding sensors to amplify the received
physiological signals; a multiplexer, which is connected to
the detection channel units for capturing the amplified physi-
ological signals; a clock generator, which is used for gener-
ating clock signals in the audio-frequency range; a controller,
which is connected to the multiplexer and the clock generator,
and is used for controlling the multiplexer to capture the
amplified physiological signals based on the clock signals
generated by the clock generator; an analog switch, which is
connected to the detection channel units and the multiplexer,
and is used for outputting the amplified physiological param-
eter signals as an audio signal; a recording unit, which is
connected to the analog switch and the controller, and is used
for recording the audio signals as an audio file under control
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by the controller; and a storage unit, which is connected to the
recording unit for storing the audio file.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a schematic diagram of the portable multi-
parameter physiological monitoring and recording device
according to the present invention;

[0009] FIG.2 isaschematic diagram of audio signal output
from the analog switch of the portable multi-parameter physi-
ological monitoring. A recording device could be in accor-
dance with one preferred embodiment of the present inven-
tion;

[0010] FIG. 3 is a circuit diagram of the portable multi-
parameter physiological monitoring and recording device in
accordance with one preferred embodiment of the present
invention;

[0011] FIG. 4a s a circuit diagram of the detection channel
unit of room temperature of the portable multi-parameter
physiological monitoring and recording device in accordance
with one preferred embodiment of the present invention;,
[0012] FIG. 4b1s a circuit diagram of the detection channel
unit of body temperature of the portable multi-parameter
physiological monitoring and recording device in accordance
with one preferred embodiment of the present invention;
[0013] FIG. 4¢ is a circuit diagram of the detection channel
unit of XYZ three-axis acceleration of the portable multi-
parameter physiological monitoring and recording device in
accordance with one preferred embodiment of the present
invention;

[0014] FIG. 4d s a circuit diagram of the detection channel
unit of EKG of the portable multi-parameter physiological
monitoring and recording device in accordance with one pre-
ferred embodiment of the present invention; and

[0015] FIG. 4e is a circuit diagram of the detection channel
unit of breathing of the portable multi-parameter physiologi-
cal monitoring and recording device in accordance with one
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0016] Pleaserefer to FIG. 1. FIG. 1 is a schematic diagram
of the portable multi-parameter physiological monitoring and
recording device according to the present invention. The por-
table multi-parameter physiological monitoring and record-
ing device 1 comprises multiple sensors 10, multiple detec-
tion channel units 11, a multiplexer 12, a controller 13, aclock
generator 14, an analog switch 15, a recording unit 17, a
storage unit 18 and a connection interface 16. The sensors 10
are attached on specified locations of the body of a person for
sensing the corresponding physiological signals, such Elec-
trocardiography (EKG) signals, breathing signals, body
impedance signals, room temperature signals, body tempera-
ture signals and XYZ three-axis acceleration signals, respec-
tively. Each of the detection channel units 11 includes an
isolation layer 111. The detection channel units 11 are respec-
tively, connected to the corresponding sensors to amplify the
received physiological signals, wherein the isolation layers
111 are provided for separating the skin of the person and the
circuits of the physiological monitoring and recording device
to prevent leakage current or noise from harming the human
body. The multiplexer 12 is connected to the detection chan-
nel units for capturing the physiological signals amplified by
the detection channel units 11. The controller 13 is connected
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to the multiplexer 12 and the clock generator 14, wherein the
clock generator 14 is used for generating clock signals in the
audio-frequency range, and the controller 13 is provided for
controlling the multiplexer 12 to capture the amplified physi-
ological parameter signals based on the clock signals gener-
ated by the clock generator 14. The analog switch 15 is
connected to the detection channel units 11, the multiplexer
12 and the connection interface 16 for outputting the physi-
ological parameter signals amplified by the multiplexer 12 as
audio signals, wherein the frequency of the audio signals is
between 200 Hz and 20 KHz. The recording unit 17 is con-
nected to the analog switch 15 and the controller 13 for
recording the audio signals as an audio file under the control
of the controller 13. The storage unit 18 is connected to the
recording unit 17 for storing the audio file.

[0017] When the physiological monitoring and recording
device 1is used for measuring the physiological signals, first,
all sensors 10 are attached on specified locations on the body
skin of a person. Then, the detection channel units 11 respec-
tively amplify the received physiological signals sensed by
the corresponding sensors 10, and the controller 13 controls
the multiplexer 12 to capture the amplified physiological
signals based on the clock signals generated by the clock
generator 14. Finally, the analog switch 15 outputs an audio
signal for recording as an audio file by the recording unit 17
and storing the same in the storage unit 18, or the analog
switch 15 outputs an audio signal through the connection
interface 16.

[0018] The physiological monitoring and recording device
1 preferably includes a display panel 19, which is connected
to the controller 13 for displaying the amplified physiological
parameter signals captured by the multiplexer 12.

[0019] The physiological monitoring and recording device
1is connected to an external storage device 2 through cables
or wireless transmission, such as audio cables or Bluetooth
wireless transmission. The external storage device 2, which is
preferably a computer device, a recording device or a per-
sonal digital assistant, is provided for storing the audio signal
which is outputted from the connection interface 16 as an
audio file. The external storage device 2 is preferably pro-
vided to process the received audio signal to proceed analysis
or determination instantly, for example, the external storage
device 2 issues warning for informing users when the physi-
ological signals are abnormal.

[0020] Pleaserefer to FIG. 2. FIG. 2 is a schematic diagram
of signal output mode of the analog switch of the portable
multi-parameter physiological monitoring and recording
device in accordance with one preferred embodiment of the
present invention. The analog switch 15 is provided with a
first reference voltage value, a second reference voltage value
and a third reference voltage value, which preferably are
VCC, VSS and GND respectively, for constituting a start
signal, an interval signal and a terminate signal. For example,
sequential output of VCC, VSS, GND, VSS, VCC, and GND
is used as the start signal, output of GND is used as the interval
signal, and output of GND, and GND is used as the terminate
signal.

[0021] As shown in FIG. 2, the detection channel units
111-118 output the physiological parameter signals B1-B8
respectively. The analog switch 15 is used for outputting the
amplified physiological parameter signals captured by the
multiplexer 12 in an output mode of sequentially outputting
the start signal S, the physiological parameter signal B1, the
interval signal I, the physiological parameter signal B2, the
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interval signal 1, the physiological parameter signal B3, the
interval signal 1, . . . the physiological parameter signal BS,
the terminate signal E.

[0022] Please refer to FIG. 3. FIG. 3 is a circuit diagram of
the portable multi-parameter physiological monitoring and
recording device in accordance with one preferred embodi-
ment of the present invention, wherein the measured physi-
ological parameter signals 1-8 are passed through the multi-
plexer 12 and the controller 13, and then audio signals are
outputted from the connection interface 16. Please refer to
FIG. 4a to FIG. de. FIG. 4a-de are circuit diagrams of the
detection channel units of the portable multi-parameter
physiological monitoring and recording device in accordance
with one preferred embodiment of the present invention,
wherein the detection channel units are used for measuring
room temperature signals, body temperature signals, XYZ
three-axis acceleration signals, EKG signals and breathing
signals respectively.

[0023] In view of the foregoing, it is known that the por-
table multi-parameter physiological monitoring and record-
ing device according to the present invention synthesizes the
measured results as a single audio signal and records the same
as an audio file, and hence the present invention, which is
convenient and easy to use, achieves high portability. Since
audio signals are easily recorded and transferred for general
users, common recording devices can be used for storing the
measured results and an audio signal can be transferred
through Bluetooth wireless transmission, the present inven-
tion can be widely applied in the domestic devices, remote
care device and sport equipments. Therefore, the present
invention is very convenient for the elderly who are not good
to use computer devices or for those who do not have com-
puter devices, thereby achieving a high efficiency in usage.
[0024] Although the present invention has been explained
in relation to its preferred embodiment, it is to be understood
that many other possible modifications and variations can be
made without departing from the scope of the invention as
hereinafter claimed.

What is claimed is:

1. A portable multi-parameter physiological monitoring
and recording device, which is used for measuring multiple
physiological signals of a person. These measured results can
be outputted as an audio signal and saved as an audio file,
comprising:

Several sensors attached on specified locations on the body
skin of a person for sensing the corresponding physi-
ological signals respectively;

multiple-detection channel units respectively connected to
the corresponding sensors to amplify the received physi-
ological signals;

a multiplexer connected to the detection channel units for
capturing the amplified physiological parameter signals;

a clock generator for generating clock signal in the audio-
frequency range;

a controller connected to the multiplexer and the clock
generator for controlling the multiplexer to capture the
amplified physiological signals based on the clock sig-
nals generated by the clock generator;

an analog switch connected to the detection channel units
and the multiplexer for outputting the amplified physi-
ological signals as an audio signal;

a recording unit connected to the analog switch and the
controller for recording the audio signal as an audio file
under control of the controller; and
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astorage unit connected to the recording unit for storing the

audio file.

2. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 1, further compris-
ing a connection interface connecting to the analog switch for
outputting the audio signals.

3. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 2, wherein the
connection interface is connected to an external storage
device through cable or wireless transmission for storing the
audio signal outputted from the connection interface as the
audio file.

4. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 3, wherein the
external storage device is provided to process the received
audio signal to proceed analysis or determination instantly.

5. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 3, wherein the
external storage device is a computer device, a recording
device or a personal digital assistant.

6. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 3, wherein the
external storage device is connected to the connection inter-
face to transfer the audio signals through audio cables.

7. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 3, wherein the
external storage device is connected to the connection inter-
face to transfer the audio signals through Bluetooth wireless
transmission.

8. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 1, further compris-
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ing a display panel connected to the controller for displaying
the amplified physiological signals captured by the multi-
plexer.

9. The portable multi-parameter physiological monitoring
and recording device as claimed in claim 1, wherein each
detection channel unit includes an isolation layer for separat-
ing the skin of the person and the circuits of the physiological
monitoring and recording device to prevent leakage current or
noise harming the human body.

10. The portable multi-parameter physiological monitor-
ing and recording device as claimed in claim 1, wherein the
analog switch is provided with a first reference voltage value,
asecond reference voltage value and a third reference voltage
value for constituting a start signal, an interval signal and a
terminate signal, and the amplified physiological parameter
signals outputted from the analog switch are produced by
outputting the start signal first, then sequentially outputting
the captured amplified physiological parameter signals with
outputting the interval signal in between different physiologi-
cal parameter signals, and finally outputting the terminate
signal.

11. The portable multi-parameter physiological monitor-
ing and recording device as claimed in claim 1, wherein the
physiological signals are Electrocardiography (EKG) sig-
nals, breathing signals, body impedance signals, room tem-
perature signals, body temperature signals or XYZ three-axis
acceleration signals.

12. The portable multi-parameter physiological monitor-
ing and recording device as claimed in claim 1, wherein the
frequency of the audio signal is between 200 Hz and 20 KHz.

LI T T



TREMOF) BEAZSHEBENICREE
[F(RE)F US20110118563A1 RF(REH) A 2011-05-19
BRiES US12/654915 % A 2010-01-08
FRIBBE(FEFR)ACF) KEBRBERLF
BRiF(E R AR P NE NG
LA REERR)AE) KELHE
#RIZH A LEE CHAO FA
CHANG SHIH JUNG
KUO CHENG HSING
KBA LEE, CHAO-FA
CHANG, SHIH-JUNG
KUO, CHENG-HSING
IPCH %5 A61B5/00
CPCH#%%5 A61B5/0428 A61B5/053 A61B2560/0242 A61B5/11 A61B5/08
1 54 098138549 2009-11-13 TW
NEBGELE Espacenet  USPTO
RE(GR)

EHEASSHEBEENNCREETRES MRS ZIRNBEESL
T, ZREMR MERLER  BHE BUITX  EREXNEHE
T ERBMEEAGL K ATRNEESHES, RUBERTHK
BUNEESHES. SREASBRRANEESHES. HERE
BRTEFICEE NN HES., RERERSRERARUETHRNR
ERFENNHESHERANEESKRES, BEFFXEHEAKRNE
BSHESENTNES, CRETRINESERNFTHXMS. FE
BT,

patsnap

Physiological 110

paraneter

signal —= PiDetection
Physiological channel unit
raneter

(A Sensor

110
: Physiological 1]

parameter
UV{ Sensor

signal —= [ Detection
channel unit

Pa;
Sensor signal — i Detection
0 channel unit

B Display
panel

L

2
156 {

External
storage
device

Connection
interface

17
§ §

18

(Clock

= Controller

[generator

Storage
unit

cording



https://share-analytics.zhihuiya.com/view/e607cd8d-2a38-46e5-bec6-0d5c95c3c11c
https://worldwide.espacenet.com/patent/search/family/044011819/publication/US2011118563A1?q=US2011118563A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220110118563%22.PGNR.&OS=DN/20110118563&RS=DN/20110118563

