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(54) PULSE OXIMETRY SYSTEM, AND SUBSYSTEM AND COMMUNICATION CONVERSION 
DEVICE FOR CONSTRUCTING SAID PULSE OXIMETRY SYSTEM

(57) A pulse oximetry system includes: a pulse oxi-
meter that creates biological information data; a commu-
nication conversion device that receives the biological
information data from the pulse oximeter and converts
the communication system of the biological data into a
communication system fitted to a display device; and the
display device that receives the biological information da-
ta from the communication conversion device. A storage
unit of the communication conversion device stores a
plurality of candidate communication systems. A user

can select a communication system fitted to the display
device from the candidate communication systems, and
set the selected communication system as a communi-
cation system after conversion. Accordingly, in case of
presence of a communication system fitted to the com-
munication system of the display device in the plurality
of candidate communication systems, communication is
allowed via the communication conversion device even
when the communication systems of the display device
and the pulse oximeter are different.
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Description

Technical Field

[0001] The present invention relates to a pulse oxime-
try system, and a subsystem and a communication con-
version device for constructing this pulse oximetry sys-
tem.

Background Art

[0002] A pulse oximeter capable of measuring oxygen
saturation (SpO2) in blood is known. According to this
type of pulse oximeter, light is applied to a living site of
a testee from a measuring portion of the pulse oximeter
attached to the living site to calculate SpO2 based on the
quantity of light transmitted through the living site or re-
flected on the living site (for example, see Patent Litera-
ture 1).
[0003] In constructing a pulse oximeter, in general, a
device which has both the foregoing measuring function
and a transmitting function for transmitting measurement
data converted into electric signals or the like is disposed
on the testee side, while a device (such as a display de-
vice) which has both a receiving function for receiving
measurement data and a function for performing prede-
termined data processing for the measurement data is
disposed at a position away from the testee and the de-
vice on the testee side. This arrangement division of the
constituent elements associated with calculation of SpO2
into the measuring device and the data processing device
decreases the size of the measuring device (device dis-
posed on the testee side), and thus reduces a burden
imposed on the testee during attachment of the device.
[0004] In addition, an invention of wireless telemetry
systems for medical use is disclosed in Patent Literature
2, as a technology which divides medical devices into a
testee side device and a receiver side device.

Citation List

Patent Literatures

[0005]

Patent Literature 1: JP 2005-110816 A
Patent Literature 2: Patent No. 4,055,102

Summary of Invention

Technical Problem

[0006] According to configurations of the systems dis-
closed in Patent Literatures 1 and 2, the communication
system between the device disposed on the testee side
and the device disposed on the receiver side is regulated
by a corresponding single communication profile, where-
fore communication of the measurement data between

both the devices is achievable in a normal condition.
[0007] On the other hand, when the respective devices
have different communication profiles, such as a case
when the device disposed on the testee side and the
device disposed on the receiver side are produced by
different manufacturers, such a problem may arise that
communication between the respective devices in the
normal condition becomes difficult.
[0008] The present invention has been developed to
solve the aforementioned problems. Provided according
to the present invention are a pulse oximetry system, and
a subsystem and a communication conversion device for
constructing this pulse oximetry system, which are ca-
pable of realizing communication between a pulse oxi-
meter creating biological information data and a data
processing device receiving transmission of the biologi-
cal information data from the pulse oximeter even when
communication profiles of these devices are different.

Solution to Problem

[0009] In order to achieve at least one of the above
objects, a pulse oximetry system reflecting an aspect of
the present invention includes: (a) a pulse oximeter at-
tached to a finger of a test living body to create biological
information data containing information for specifying ox-
ygen saturation in blood of the test living body, and trans-
mit the biological information data in a predetermined
first communication system; (b) a data processing device
that performs predetermined data processing for the bi-
ological information data; and (c) a communication con-
version device that includes a storage unit storing each
communication profile of a plurality of candidate commu-
nication systems, and a setting unit selecting a second
communication system fitted to communication with the
data processing device from the plurality of candidate
communication systems, and setting a communication
profile of the second communication system, wherein the
communication conversion device transmits the biologi-
cal information data to the data processing device in the
second communication system after receiving the bio-
logical information data in the first communication system
from the pulse oximeter.
[0010] In order to achieve at least one of the above
objects, a subsystem for constructing a pulse oximetry
system reflecting an aspect of the present invention in-
cludes (a) a pulse oximeter attached to a finger of a test
living body to create biological information data contain-
ing information for specifying oxygen saturation in blood
of the test living body, and transmit the biological infor-
mation data in a predetermined first communication sys-
tem, and (b) a communication conversion device that in-
cludes a storage unit storing each communication profile
of a plurality of candidate communication systems, and
a setting unit selecting a second communication system
fitted to communication with a data processing device
corresponding to a data transmission destination from
the plurality of candidate communication systems, and
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setting a communication profile of the second communi-
cation system, wherein the communication conversion
device transmits the biological information data to the
data processing device in the second communication
system after receiving the biological information data in
the first communication system from the pulse oximeter.
[0011] In order to achieve at least one of the above
objects, a communication conversion device used in
combination with a pulse oximeter attached to a finger
of a test living body to create biological information data
containing information for specifying oxygen saturation
in blood of the test living body, and transmit the biological
information data in a predetermined first communication
system, the communication conversion device reflecting
an aspect of the present invention includes: a storage
unit storing each communication profile of a plurality of
candidate communication systems; a setting unit select-
ing a second communication system fitted to communi-
cation with a data processing device corresponding to a
transmission destination of the biological information da-
ta from the plurality of candidate communication sys-
tems, and setting a communication profile of the second
communication system; and transmitting means that
transmits the biological information data to the data
processing device in the second communication system
after receiving the biological information data in the first
communication system from the pulse oximeter.

Advantageous Effects of Invention

[0012] A communication conversion device included
in a pulse oximetry system according to the present in-
vention includes a storage unit storing each communica-
tion profile of a plurality of candidate communication sys-
tems, and a setting unit selecting a second communica-
tion system fitted to communication with a data process-
ing device from the plurality of candidate communication
systems, and setting a communication profile of the sec-
ond communication system. The communication conver-
sion device has a function of transmitting the biological
information data to the data processing device in the sec-
ond communication system after receiving the biological
information data in a first communication system from a
pulse oximeter.
[0013] In this case, the communication profile is con-
verted by the communication conversion device provided
in the course of communication between the pulse oxi-
meter and the data processing device even when the
communication profile of the pulse oximeter creating bi-
ological information data is different from the communi-
cation profile of the data processing device receiving the
biological information data and performing predeter-
mined data processing for the biological information data.
Accordingly, communication of biological information da-
ta is achievable between these devices.

Brief Description of Drawings

[0014]

Fig. 1 is a view schematically illustrating a pulse ox-
imetry system according to an embodiment.
Fig. 2 is a view schematically illustrating an external
appearance of a pulse oximeter according to the em-
bodiment.
Fig. 3 is a view schematically illustrating the external
appearance of the pulse oximeter according to the
embodiment.
Fig. 4 is a view schematically illustrating the external
appearance of the pulse oximeter according to the
embodiment.
Fig. 5 is a view illustrating an X-Z cross section taken
along a chain line III-III in Fig. 3.
Fig. 6 is a view illustrating a Y-Z cross section taken
along a chain line V-V in Fig. 5.
Fig. 7 is a block diagram illustrating a functional con-
figuration of the pulse oximeter according to the em-
bodiment.
Fig. 8 is a block diagram illustrating a functional con-
figuration of the pulse oximeter according to the em-
bodiment.
Fig. 9 illustrates a state of insertion of the pulse ox-
imeter into a finger according to the embodiment.
Fig. 10 illustrates a state of insertion of the pulse
oximeter into a finger according to the embodiment.
Fig. 11 illustrates a state of insertion of the pulse
oximeter into a finger according to the embodiment.
Fig. 12 is a view schematically illustrating an external
appearance of a communication conversion device
according to the embodiment.
Fig. 13 is a view illustrating an X-Z cross section
taken along a dotted line XII-XII in Fig. 12.
Fig. 14 is a view schematically illustrating the pulse
oximetry system when a plurality of display devices
are present according to the embodiment.
Fig. 15 is a block diagram illustrating a functional
configuration of the communication conversion de-
vice according to the embodiment.
Fig. 16 is a block diagram illustrating a functional
configuration of the communication conversion de-
vice according to the embodiment.
Fig. 17 is a block diagram illustrating a functional
configuration of the display device according to the
embodiment.
Fig. 18 is a block diagram illustrating a functional
configuration of the display device according to the
embodiment.
Fig. 19 is a block diagram illustrating a functional
configuration of the pulse oximetry system according
to the embodiment.
Fig. 20 is a block diagram illustrating a functional
configuration of a pulse oximetry system according
to a modified example.
Fig. 21 is a block diagram illustrating a functional
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configuration of a pulse oximetry system according
to a modified example.

Description of Embodiments

[0015] An embodiment according to the present inven-
tion is hereinafter described with reference to the draw-
ings. In the respective figures, parts having similar con-
figurations and functions have been given similar refer-
ence numbers, and the same explanation is not repeated
in the following description. The respective figures are
only schematic illustrations, and do not show accurate
sizes, positional relationships and the like of the respec-
tive structures. Each of Figs. 2 to 6, and Figs. 9 to 13
contains a right-handed X-Y-Z coordinate system which
defines a direction along the longitudinal direction of a
pulse oximeter 100 and a communication conversion de-
vice 200 (rightward direction as viewed in Figs. 2 and 12)
as the +X direction.

<(1) Configuration and Operation of Embodiment>

<(1-1) Pulse Oximetry System>

[0016] Fig. 1 is a conceptual view illustrating a config-
uration of the pulse oximetry system 1 according to the
embodiment of the present invention.
[0017] As illustrated in Fig. 1, the pulse oximetry sys-
tem 1 according to this embodiment generally includes
the pulse oximeter 100 which creates biological informa-
tion data, the communication conversion device 200
which receives the biological information data from the
pulse oximeter 100 and converts the communication sys-
tem of the biological information data into a communica-
tion system fitted to a display device 3, and the display
device 300 which receives the biological information data
from the communication conversion device 200 and dis-
plays medical information on a display unit 301 based on
the biological information data.
[0018] The pulse oximeter 100 is a measuring device
attached to a test living body (such as a testee) to create
biological information data containing information for
specifying oxygen saturation in blood of the testee. The
created biological information data is transmitted from
the pulse oximeter 100 to the communication conversion
device 200 in a communication system fitted to commu-
nication with the pulse oximeter 100 (hereinafter referred
to as "first communication system"). According to this
embodiment, the first communication system is fitted to
a wireless system (see Fig. 1).
[0019] The communication conversion device 200 re-
ceives the biological information data from the pulse ox-
imeter 100 in the first communication system. The com-
munication conversion device 200 converts the commu-
nication profile of the first communication system of the
received biological information data into a communica-
tion profile of a communication system fitted to commu-
nication with the display device 3 (hereinafter referred to

as "second communication system"), and transmits the
biological information data in the converted communica-
tion profile. In other words, the communication conver-
sion device 200 is capable of handling different commu-
nication profiles for each of the receiving side and the
transmitting side, and therefore performs a function of
relaying devices having different communication profiles.
[0020] The communication conversion device 200 in-
cludes a connector 205 disposed on an exterior part and
functioning as a physical interface (hereinafter abbrevi-
ated as "I/F") in the form of a USB (Universal Serial Bus).
On the other hand, the display device 300 includes a
general-purpose port 302 disposed on an exterior part
and functioning as a physical I/F corresponding to the
connector 205. In this configuration, the communication
conversion device 200 and the display device 300 are
electrically connected with each other by detachable in-
sertion of the connector 205 into the port 302. Accord-
ingly, the second communication system in this embod-
iment is fitted to serial communication achieved by the
connector 205 and the port 302 (see Fig. 1).
[0021] According to the pulse oximetry system 1 in this
embodiment, therefore, communication between the
pulse oximeter 100 and the display device 300 (data
processing device) via the communication conversion
device 200 is realized in a state of electric connection
between the connector 205 provided on an external part
of the communication conversion device 200 and the
general-purpose port 302 provided on an external part
of the display device 300 (data processing device). Ac-
cordingly, the communication conversion device 200 is
applicable to use in combination with various types of
data processing devices equipped with the genera-pur-
pose port 302.
[0022] The display device 300 receives biological in-
formation data from the communication conversion de-
vice 200 in the second communication system, and dis-
plays medical information on the display unit 301 based
on the biological information data.
[0023] In the following description, communication be-
tween the pulse oximeter 100 and the communication
conversion device 200 is referred to as "first communi-
cation", while communication between the communica-
tion conversion device 200 and the display device 300
is referred to as "second communication".
[0024] According to the pulse oximetry system 1 in this
embodiment, therefore, communication from the pulse
oximeter 100 to the display device 300 passes through
the communication conversion device 200 capable of
converting a communication profile. Accordingly, the bi-
ological information data transmitted from the pulse ox-
imeter 100 is receivable by the display device 300 even
when communication profiles of the first communication
and the second communication are not directly fitted to
each other. In this specification, the term "communication
system" refers to a general system specifying communi-
cation between devices (such as physical I/F and com-
munication profile), and therefore expresses a wider con-
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ceptual range than the term "communication profile".
[0025] The respective devices constituting the pulse
oximetry system 1 (pulse oximeter 100, communication
conversion device 200, and display device 300) are here-
inafter described in detail. A general functional block di-
agram of the pulse oximetry system 1 is illustrated in Fig.
19.

<(1-2) Pulse Oximeter 100>

[0026] The pulse oximeter 100 according to this em-
bodiment is a portable device which obtains a digital val-
ue (SpO2 value) associated with oxygen saturation in
blood, based on a signal output from a light receiving unit
105 of the pulse oximeter 100 when the light receiving
unit 105 receives light emitted from a light emitting unit
104 of the pulse oximeter 100 and transmitted through a
finger (see Figs. 5 and 6).
[0027] Figs. 2 to 4 are views schematically illustrating
an external appearance of the pulse oximeter 100. Figs.
2, 3, and 4 are a side view, a front view, and a top view
illustrating the external appearance of the pulse oximeter
100, respectively. Figs. 5 and 6 are views schematically
illustrating a configuration of the pulse oximeter 100. Fig.
5 illustrates an X-Z cross section taken along a chain line
III-III in Fig. 3. Fig. 6 illustrates a Y-Z cross section taken
along a chain line V-V in Fig. 5.
[0028] As illustrated in Figs. 2 to 4, the pulse oximeter
100 includes a body 102 and an attachment portion 103.
[0029] The body 102 includes a housing 102h, and fur-
ther includes a function circuit unit 106, a power source
unit 107, a charging circuit 108, a wireless communica-
tion unit 109, and an operation unit 110, each of which
units 106 to 110 is housed in the housing 102h. The hous-
ing 102h has a substantially rectangular solid shape, for
example.
[0030] The attachment portion 103 is fixed to the body
102, and functions as a portion for holding a finger of a
living body at the time of measurement of various infor-
mation about the living body. The attachment portion 103
may be made of any material as long as the material
contains an elastic body generating an elastic force for
holding the finger, for example. The elastic body is made
of high polymer material such as rubber, or constituted
by a spring, for example. More specifically, the attach-
ment portion 103 in a mode may include resin such as
rubber having elasticity and constituting substantially the
whole of the attachment portion 103, or resin containing
a substantially U-shaped flat spring embedded in the res-
in, for example.
[0031] As illustrated in Figs. 5 and 6, the pulse oximeter
100 includes the light emitting unit 104 and the light re-
ceiving unit 105. The light emitting unit 104 and the light
receiving unit 105 are so positioned as to face to each
other, between which units 104 and 105 there lies an
area where the finger is placed and held by the attach-
ment portion 103. Positioning of the light emitting unit
104 and the light receiving unit 105 on either the body

102 side or the attachment portion 103 side may be ar-
bitrarily determined.
[0032] When the attachment portion 103 includes an
annular portion 103R which contains an insertion hole
103H, for example, the insertion hole 103H receives the
living body finger inserted in the -X direction. In this case,
the insertion hole 103H functions as the area where the
finger is held by the attachment portion 103. This struc-
ture allows extremely easy attachment of the pulse oxi-
meter 100 to the finger only by insertion of the finger into
the insertion hole 103H. When such a configuration is
adopted which allows deformation of the annular portion
103R in a closing direction of the insertion hole 103H by
an elastic force generated by the elastic body of the at-
tachment portion 103, the pulse oximeter 100 is attach-
able to the finger in a stable condition.
[0033] Figs. 7 and 8 are block diagrams illustrating a
functional configuration of the pulse oximeter 100.
[0034] As illustrated in Fig. 7, the pulse oximeter 100
includes the light emitting unit 104, the light receiving unit
105, the function circuit unit 106, the power source unit
107, the charging circuit 108, the wireless communication
unit 109, and the operation unit 110.
[0035] The light emitting unit 104 emits light toward the
light receiving unit 105 when receiving supply of power
from the power source unit 107 under the control by the
functional circuit unit 106. Fig. 5 indicates a traveling
route (optical path) of this light in a two-dot chain line.
The light emitting unit 104 includes a portion for emitting
light having a wavelength λ1 in a red area, and a portion
for emitting light having a wavelength λ2 as infrared light.
The light emitting unit 104 having this structure may be
constituted by an LED (Light Emitting Diode), for exam-
ple. At the time of measurement, repetitive pulsed light
emission is conducted so that red light Lr of the wave-
length λ1, and infrared light Lir of the wavelength λ2 can
be emitted alternately in time from the light emitting unit
104.
[0036] The light receiving unit 105 outputs a current
signal at a level corresponding to the intensity of the re-
ceived light to a signal processing unit 162 described
later. For example, the light receiving unit 105 includes
a photoelectric conversion element such as a silicon pho-
to diode sensitive to at least light of the wavelength λ1
and light of the wavelength λ2. The light receiving unit
105 receives light contained in the lights of the wave-
lengths λ1 and λ2 from the light emitting unit 104 and
transmitted through biological tissues of the finger in a
state of insertion of the finger through the insertion hole
103H. The light receiving unit 105 is electrically connect-
ed with the function circuit unit 106 via wiring. For exam-
ple, the light receiving unit 105 in a mode may be dis-
posed on flexible printed circuits (FPC) F1 electrically
connected with the function circuit unit 106. The current
signal output from the light receiving unit 105 is transmit-
ted to the function circuit unit 106 through this connection.
[0037] At the time of measurement, the red light Lr of
the wavelength λ1 and the infrared light Lir of the wave-

7 8 



EP 2 929 838 A1

6

5

10

15

20

25

30

35

40

45

50

55

length λ2 are emitted alternately in time from the light
emitting unit 104, and received by the light receiving unit
105 as a light receiving action synchronized with a light
emitting action of the light emitting unit 104. The light
emitting action of the light emitting unit 104 and the light
receiving action of the light receiving unit 105 are con-
trollable by a control unit 161 described later. The actions
for transmitting and receiving the respective lights Lr and
Lir are repeated in a cycle approximately in a range from
1/100 (sec.) to 1/30 (sec) (inclusive), for example.
[0038] When the positions of the light emitting unit 104
and the light receiving unit 105 are determined such that
the light emitting unit 104 is disposed on the body 102
side, and that the light receiving unit 105 is disposed on
the attachment portion 103 side, the wiring route for sup-
plying power to the light emitting unit 104 may be re-
duced. This arrangement therefore may decrease noise
effect on the function circuit unit 106 and the like pro-
duced by power supply to the light emitting unit 104.
[0039] The function circuit unit 106 includes the control
unit 161 and the signal processing unit 162. The function
circuit unit 106 may be any types constituted by various
electronic parts, integrated circuit parts, a CPU and oth-
ers. As illustrated in Fig. 8, the control unit 161 includes
a measurement control unit 161a, a communication con-
trol unit 161b, and a charging circuit control unit (not
shown). The signal processing unit 162 includes a cur-
rent-voltage conversion unit (hereinafter referred to as
I/V conversion unit) 162a, an analog digital conversion
unit (hereinafter referred to as A/D conversion unit) 162b,
and an analysis processing unit 162c.
[0040] The measurement control unit 161a controls
operations of the light emitting unit 104 and the light re-
ceiving unit 105. In this embodiment, the red light Lr of
the wavelength λ1 and the red light Lir of the wavelength
λ2 are emitted alternately in time from the light emitting
unit 104 in a cycle of 1/100 (sec.) for each, for example.
The communication control unit 161b controls data com-
munication of the wireless communication unit 109 de-
scribed later.
[0041] The I/V conversion unit 162a converts the cur-
rent signal cyclically output from the light receiving unit
105 into a voltage signal. This voltage signal is a signal
associated with analog pulse waves (referred to as pulse
signal as well). The A/D conversion unit 162b converts
the analog pulse signal output from the I/V conversion
unit 162a into a digital pulse signal to produce a digital
value associated with pulse waves.
[0042] The analysis processing unit 162c carries out
predetermined data analysis based on the digital pulse
signal output from the A/D conversion unit 162b. This
analysis calculates various types of values such as light
amounts and pulse wave amplitudes of the respective
lights Lr and Lir received by the light receiving unit 105,
a ratio of the amplitude of the red light Lr and the ampli-
tude of the infrared light Lir, a value of oxygen saturation
(SpO2 value) in blood, a pulse count, a pulse wave in-
terval (cycle), and others. According to the present in-

vention, the term "biological information data" refers to
data containing information obtained based on measure-
ment by using the pulse oximeter 100 to specify oxygen
saturation in blood, and thus refers to data not dependent
on data format. Accordingly, the foregoing analog pulse
signal and digital pulse signal both correspond to "bio-
logical information data".
[0043] Each of the measurement control unit 161a, the
communication control unit 161b, and the analysis
processing unit 162c may be constituted by a dedicated
electronic circuit, or may be realized by a program exe-
cuted by a microprocessor or a DSP (Digital Signal Proc-
essor).
[0044] The power source unit 107 includes a second-
ary battery such as a nickel-hydrogen storage cell and a
lithium ion battery, for example. Power is supplied from
the power source unit 107 to the respective constituent
elements of the pulse oximeter 100 such as the function
circuit unit 106 and the light emitting unit 104. This struc-
ture eliminates the necessity of a mechanism provided
on the body 102 for replacement of a primary battery
such as a dry cell. This structure therefore realizes a sim-
plified and irrefrangible configuration of the body 102.
[0045] The charging circuit 108 is a circuit for charging
the second battery of the power source unit 107. In a
possible mode, the secondary battery is charged by con-
nection between a battery charger and a terminal elec-
trically connected with the secondary battery, for exam-
ple. This structure simplifies the structure for charging
the secondary battery. When the charging circuit 108 per-
forms contactless charging of the secondary battery, i.e.,
when the charging circuit 108 has a circuit realizing con-
tactless charging of the secondary battery, the terminal
or the like connecting with the battery charger or the like
is unnecessary. This structure further simplifies the struc-
ture for charging the secondary battery. The contactless
charging method adoptable herein may be a method uti-
lizing electromagnetic induction of a coil, for example.
This structure may eliminate the necessity of providing
a mechanism (such as openable and closable cover) on
the body 2 for replacement of a dry cell or other types of
primary battery. Accordingly, this structure may realize
a simplified and irrefrangible configuration of the body 2.
[0046] The wireless communication unit 109 transmits
data obtained by the signal processing unit 162 to the
communication conversion device 200 in the first com-
munication system. The first communication system may
be Bluetooth (registered trademark) standards (IEEE
802.15.1). The transmitted data is processed and dis-
played on the display device 300 or the like, wherefore
the pulse oximeter 100 is not required to contain a struc-
ture for analysis and storage of signals, and a display
unit for displaying measurement results. Accordingly, re-
duction of the size, power consumption, and manufac-
turing cost of the pulse oximeter 100 is achievable. Par-
ticularly, decrease in the size of the pulse oximeter 100
reduces a burden imposed on the testee at the time of
attachment (minimal invasion). As noted above, the first
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communication system is fitted to wireless communica-
tion.
[0047] It is assumed herein that the signal processing
unit 162 obtains a digital value associated with at least
any one of the oxygen saturation value (SpO2 value) in
blood, the pulse count, and the pulse wave interval (cycle)
based on the digital pulse signal. In this case, data on
the digital value associated with at least any one of the
oxygen saturation value (SpO2 value) in blood, the pulse
count, and the pulse wave interval (cycle) obtained by
the signal processing unit 162 is transmittable from the
wireless communication unit 109 to the communication
conversion device 200. Accordingly, the communication
conversion device 200 can easily obtain useful informa-
tion without the necessity of particular calculations or the
like by the communication conversion device 200 after
receiving the data from the wireless communication unit
109.
[0048] The function circuit unit 106 may include various
types of memories for storing data obtained by the signal
processing unit 162. These memories store measure-
ment data obtained by measurement by the use of the
biological information measuring device 1 attached to an
outdoor emergency patient for whom medical equipment
such as a monitoring device and a treatment device is
difficult to be prepared. After this patient is conveyed to
a hospital or an ambulance, the measurement data is
read from the memories and transmitted to a monitoring
device or a treatment device to acquire the status of the
patient immediately after the onset of the sudden illness
in a retrospective manner for time-lag use of the biological
information measuring device 1.
[0049] The operation unit 110 includes a power button,
a measurement start button, and a measurement stop
button, for example. The power button is a button for
switching supply and non-supply of power from the power
source unit 107 to the respective units of the pulse oxi-
meter 100. The measurement start button is a button for
starting measurement of the oxygen saturation value
(SpO2 value) in blood, for example. The measurement
stop button is a button for ending measurement of the
oxygen saturation value (SpO2 value) in blood, for ex-
ample.
[0050] Figs. 9 to 11 are views schematically illustrating
an example of a state of attachment of the pulse oximeter
100 to the finger. Figs. 9 and 10 illustrate a mode of the
pulse oximeter 100 in a state that a finger is not inserted
into the insertion hole 103H. Fig. 11 illustrates a mode
of the pulse oximeter 100 in a state that a finger FG1 is
inserted into the insertion hole 103H.
[0051] For example, when the pulse oximeter 100 is
not attached to the finger as illustrated in Figs. 9 and 10,
an elastic force, which is generated by the elastic body
of the attachment portion 103 for holding the finger in-
serted into the insertion hole 103H, elastically deforms
the annular portion 103R in the Z direction corresponding
to the closing direction of the insertion hole 103H. Under
this condition, the annular portion 103R may come into

a state folded at portions B1 and B2 on the 6 Y side as
illustrated in Fig. 10, for example.
[0052] On the other hand, at the time of attachment of
the pulse oximeter 100 to the finger, the annular portion
103R is elastically deformed in such a direction as to
expand the insertion hole 103H in the Z direction, by man-
ual operation of a user (health care provider or testee)
with resistance to the elastic force generated by the elas-
tic body of the attachment portion 103, so that the finger
FG1 can be inserted into the insertion hole 103H in the
-X direction as illustrated in Fig. 11. Accordingly, under
the condition of attachment of the pulse oximeter 100 to
the finger FG1, the finger FG1 is held by the attachment
portion 103 via the elastic force generated from the elastic
body of the attachment portion 103 in such a direction
as to deform the annular portion 103R in the Z direction
corresponding to the closing direction of the insertion
hole 103H. In this case, the finger FG1 is only required
to be inserted into the insertion hole 103H in such a po-
sition that the respective lights Lr and Lir can be applied
from the light emitting unit 104 to the finger FG1 inserted
into the insertion hole 103H, i.e., toward an area between
a nail N1 and a distal interphalangeal joint (referred to
as first joint as well) J1 of the finger FG1, for example.

<(1-3) Communication Conversion Device 200>

[0053] The communication conversion device 200 is
used in combination with the pulse oximeter 100 as a
device for converting a communication profile of biolog-
ical information data. More specifically, the communica-
tion conversion device 200 is a communication relay de-
vice which receives biological information data obtained
by the pulse oximeter 100 in the first communication sys-
tem, and transmits the biological information data to the
display device 300 in the second communication system
fitted to the display device 300.
[0054] Fig. 12 is a top view illustrating an external ap-
pearance of the communication conversion device 200.
Fig. 13 illustrates an X-Z cross section of the communi-
cation conversion device 200 taken along a dotted line
XII-XII in Fig. 12.
[0055] As illustrated in Figs. 12 and 13, the communi-
cation conversion device 200 includes a body 201 and a
connector 205.
[0056] The body 201 includes a housing 201h, and fur-
ther includes a display unit 202, an operation unit 203, a
function circuit unit 206, a wireless communication unit
207, and a serial communication unit 208, all units 202
to 207 of which are housed in the housing 201h. The
housing 201h has a substantially rectangular solid shape,
for example.
[0057] Fig. 14 is a conceptual view illustrating a con-
figuration of the pulse oximetry system 1 including a plu-
rality of the display devices 300 (300X, 300Y, 300Z) hav-
ing different communication systems (such as commu-
nication profiles). Each of the plurality of display devices
300 (300X, 300Y, 300Z) includes a port 302 constituted
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by a general-purpose port and corresponding to the con-
nector 205. The display unit 202 illustrated in Fig. 12 dis-
plays identification information 204 (204X, 204Y, 204Z)
in correspondence with the display devices 300 (300X,
300Y, 300Z) illustrated in Fig. 14.
[0058] Figs. 15 and 16 are block diagrams illustrating
a functional configuration of the communication conver-
sion device 200. Structures of respective parts included
in the communication conversion device 200 are herein-
after described in detail with reference to Figs. 12 to 16.
[0059] The connector 205 is a physical I/F in the form
of USB (Universal Serial Bus) provided on an external
part of the communication conversion device 200. Ac-
cordingly, when the connector 205 is inserted into the
port 302 of any one of the display devices 300 (such as
display device 300X), the corresponding display device
300 (such as display device 300X) is electrically connect-
ed with the communication conversion device 200. The
second communication system according to this embod-
iment is fitted to serial communication.
[0060] A power source supply line is contained in a
USB bus connected with the connector 205 according to
this embodiment. Accordingly, power is supplied from
the display device 300 (such as display device 300X) to
the communication conversion device 200 by so-called
USB bus power system while the communication con-
version device 200 is connected with the display device
300. Accordingly, the necessity of providing a power
source unit on the conversion device 200 is eliminated,
wherefore the size of the communication conversion de-
vice 200 can decrease.
[0061] When the communication conversion device
200 is a portable type as in this embodiment, the user is
allowed to convey the communication conversion device
200 for use in combination with any one of a plurality of
the display devices 300 (data processing devices).
[0062] The display unit 202 is configured to display the
identification information 204 for each of a plurality of
communication system candidates (hereinafter referred
to as "candidate communication systems") allowed to be
set by the communication conversion device 200 as the
second communication system. The identification infor-
mation 204 (204X, 204Y, 204Z) may be any types capa-
ble of supplying information associated with the corre-
sponding candidate communication system to the user.
For example, as illustrated in Fig. 12, the identification
information 204 in a mode may be information displaying
a manufacturer name and a product name of the corre-
sponding display device 300 (300X, 300Y, or 300Z).
[0063] The operation unit 203 is configured to receive
operation input from the user for selecting the second
communication system from the candidate communica-
tion systems separately displayed on the display unit 202
for each of the identification information 204. For exam-
ple, the operation unit 203 in a mode may include a se-
lection button 231 and a decision button 232. In this case,
the user selects, via the selection button 231, the identi-
fication information 204 (such as identification informa-

tion 204X) corresponding to one of the display devices
300 (such as display device 300X) from the identification
information 204 (204X, 204Y, 204Z) displayed on the dis-
play unit 202, and presses the decision button 232 to set
a communication system fitted to the display device 300
(such as display device 300X) as the second communi-
cation system.
[0064] The function circuit unit 206 includes a control
unit 261, a conversion unit 262, a storage unit 263, and
an update unit 264. The function circuit unit 206 may be
any types constituted by various types of electronic parts,
integrated circuit parts, a CPU and others. As illustrated
in Fig. 16, the control unit 261 includes a communication
control unit 261a and an update control unit 261b.
[0065] The communication control unit 261a controls
the wireless communication unit 207 and the serial com-
munication 208 (described later) while relaying biological
information data communication between the respective
units 207 and 208. The update control unit 261b controls
update of the storage unit 263 achieved by the update
unit 264 described later. Each of the communication con-
trol unit 261a and the update control unit 261b may be
constituted by a dedicated electronic circuit, or realized
by a program executed by a microprocessor or a DSP
(Digital Signal Processor), for example.
[0066] The conversion unit 262 converts data format
of the communication profile of the communication sys-
tem (first communication system) at the time of reception
of biological information data from the pulse oximeter 100
into data format fitted to the communication profile of the
communication system selected by the user through the
operation unit 203. This structure allows conversion of
the communication profile of the biological information
data from the first communication system to the second
communication system, in accordance with operation by
the user through the operation unit 203 to select the com-
munication system (second communication system) fit-
ted to the display device 300 (such as display device
300X) corresponding to a transmission destination.
[0067] The storage unit 263 is a section for storing var-
ious types of information associated with candidate com-
munication systems (such as communication profiles of
candidate communication systems, and identification in-
formation 204 on candidate communication systems),
and is constituted by a readable and writable memory
such as a RAM. The display unit 202 displays identifica-
tion information 204 on the candidate communication
systems contained in these sets of information stored in
the storage unit 263. Based on the identification informa-
tion 204, the conversion unit 262 converts data format of
biological information data into data format fitted to the
communication profile of the communication system se-
lected by the user through the operation unit 203. A com-
munication parameter of the serial communication unit
208 is also set to a parameter fitted to the communication
profile of the selected communication system.
[0068] As described above, the communication profile
of the biological information data after conversion by the
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communication conversion device 200 (communication
profile of second communication system) is selectively
set by activation of the display unit 202, the operation
unit 203, the conversion unit 262, the storage unit 263,
and other various functions. Accordingly, these constit-
uent elements associated with setting of the communi-
cation profile (display 202, operation unit 203, conversion
unit 262, and storage unit 263) correspond to a "setting
unit for setting the communication profile of the second
communication system" according to the present inven-
tion.
[0069] The update unit 264 is connected with a com-
puter containing associated update software to perform
a function of updating software provided within the com-
munication conversion device 200. For example, this up-
dating function in a mode may be a function for executing
a process for rewriting data and programs stored in the
storage unit 263. Updating at least a part of each com-
munication profile of the plurality of candidate communi-
cation systems is also included in this updating function.
Accordingly, addition and deletion of candidate commu-
nication systems, changes of identification information
204, version upgrade of communication profiles and the
like are achieved by activation of the function of the up-
date unit 264.
[0070] Accordingly, a communication profile fitted to
the display device 300 (data processing device) can be
added to the storage unit 263 by activation of the function
of the update unit 264 at the time of absence of a com-
munication profile fitted to the display device 300 (data
processing device) in the communication profiles of the
plurality of candidate communication systems stored in
the storage unit 263, or at the time of version upgrade of
communication profiles. Accordingly, even in case of a
data processing device and a pulse oximeter not com-
municating with each other before updating of the com-
munication conversion device, these data processing de-
vice and pulse oximeter can become communicative with
each other via the communication conversion device af-
ter upgrade.
[0071] In addition, usability of the identification infor-
mation 204 by the user can increase after a change (up-
date) of the identification information 204.
[0072] This updating work is achieved by insertion of
the connector 205 of the communication conversion de-
vice 200 into a general-purpose port (USB port) of a per-
sonal computer incorporating updating software corre-
sponding to the update unit 264.
[0073] The wireless communication unit 207 is a com-
munication unit which receives biological information da-
ta from the wireless communication unit 207 of the pulse
oximeter 100 in the first communication system. In this
case, the first communication system is fitted to wireless
communication, wherefore the necessity of providing a
cable or the like (wired connection) for electrically con-
necting the pulse oximeter 100 and the communication
conversion device 200 is eliminated. Moreover, the wire-
less communication unit 207 is a communication unit cor-

responding to the communication system fitted to the
pulse oximeter 100 (first communication system), where-
fore errors caused by the communication system differ-
ence are prevented in the first communication.
[0074] The serial communication unit 208 is a commu-
nication unit which transmits biological information data
to the display device 300 (such as display device 300X)
in serial format in the communication system selected by
the user through the operation unit 203. In this case, an
error (incapability of appropriate communication) may be
caused by the communication system difference in the
second communication when a communication system
different from the second communication system (com-
munication system fitted to display device 300X) is acci-
dentally selected at the time of selection of a communi-
cation system by the user through the operation unit 203.
For avoiding this situation, a notification unit for notifying
the user about this error may be provided on the com-
munication conversion device 200. Means for issuing this
notification may be a circuit for displaying an error on the
display unit 202, or a circuit for blinking an additionally
provided light emitter such as an LED, for example. The
serial communication unit 208 corresponds to "transmit-
ting means" according to the present invention.

<(1-4) Display Device 300>

[0075] The display device 300 is a device which re-
ceives biological information data from the communica-
tion conversion device 200, and displays medical infor-
mation on the display unit 301 based on the biological
information data. The display device 300 may be consti-
tuted by various types of known display devices.
[0076] Figs. 17 and 18 are block diagrams illustrating
a functional configuration of the display device 300.
[0077] As illustrated in Figs. 1, 14, 17, and 18, the dis-
play device 300 includes the display unit 301, a port 302,
a serial communication unit 303, a function circuit unit
304, and a power source unit 305.
[0078] The display unit 301 displays medical informa-
tion on the display unit 301 based on biological informa-
tion data on the testee obtained by the pulse oximeter
100.
[0079] The port 302 is a general-purpose port (such
as USB port) provided on an external part of the display
device 300, and used at the time of serial communication
with the communication conversion device 200. More
specifically, the communication conversion device 200
and the display device 300 are electrically connected and
brought into a communicative state by insertion of the
connector 205 into the port 302.
[0080] The serial communication unit 303 communi-
cates with the serial communication unit 208 for biological
information data communication in the second commu-
nication system. The second communication system is
fitted to serial communication. The second communica-
tion is realized by the serial communication unit 208 and
the serial communication unit 303. The second commu-
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nication system may be a system peculiar to the model
or the manufacturer of the display device 300.
[0081] The function circuit unit 304 includes a control
unit 341, a display processing unit 342, and a storage
unit 343. The electronic circuit 304 may be any types of
circuit including various electronic parts, integrated cir-
cuit parts, a CPU and others. As illustrated in Fig. 18, the
control unit 341 includes a communication control unit
341a and a display control unit 341b.
[0082] The communication control unit 341a controls
communication between the serial communication unit
208 and the serial communication unit 208 (second com-
munication). The display control unit 341b controls dis-
play of biological information data received by the display
device 300 and displayed on the display unit 301. Each
of the communication control unit 341a and the display
control unit 341b may be constituted by a dedicated elec-
tronic circuit, or may be realized by a program executed
by a microprocessor or a DSP (Digital Signal Processor),
for example.
[0083] The display processing unit 342 performs pre-
determined data processing for biological information da-
ta received from the communication conversion device
200 to convert data format of the biological information
data into data format appropriate for display on the dis-
play unit 301.
[0084] The storage unit 343 which stores biological in-
formation data transmitted to the display device 300 is
constituted by a readable and writable memory such as
a RAM. Accordingly, when a process such as an analysis
process is performed for biological information data
stored in the storage unit 343 by using an external device
outside the pulse oximetry system 1, for example, the
corresponding biological information data stored in the
storage unit 343 may be transmitted to this external de-
vice.
[0085] The power source unit 305 may be any types
capable of supplying operation power to respective cir-
cuits of the display device 300, wherefore various known
configurations are adoptable for the power source unit
305. For example, the power source unit 305 may have
a configuration containing a general-purpose plug con-
nectable with a power outlet.

<(1-5) Summary of This Embodiment>

[0086] Fig. 19 is a block diagram illustrating a function-
al configuration of the pulse oximetry system 1 according
to this embodiment (see Figs. 7, 15, and 17). Discussed
hereinbelow with reference to Fig. 19 is a summary of
the pulse oximetry system 1 according to this embodi-
ment.
[0087] The first communication system is used for
communication between the pulse oximeter 100 and the
communication conversion device 200 (first communica-
tion). On the other hand, the second communication sys-
tem is used for communication between the communi-
cation conversion device 200 and the display device 300

(second communication). According to this embodiment,
the first communication system is fitted to wireless com-
munication, while the second communication system is
fitted to serial wired communication.
[0088] The communication conversion device 200 in-
cludes constituent elements for converting a communi-
cation profile (display unit 202, operation unit 203, con-
version unit 262, storage unit 263 and others). Accord-
ingly, when the communication profile of the first com-
munication system is different from the communication
profile of the second communication system, conversion
(relay) of the communication profile of biological informa-
tion data is allowed from the first communication system
to the second communication system by the communi-
cation conversion device 200. This structure realizes re-
al-time communication via the communication conver-
sion device 200 even when the communication profiles
of the pulse oximeter 100 and the display device 300 are
different.
[0089] Under a generally communicative state of the
pulse oximetry system 1 thus achieved, biological infor-
mation data on a test living body is created based on
measurement conducted by using the pulse oximeter
100. The signal processing unit 62 further executes var-
ious signal processes for the created biological informa-
tion data. The pulse oximeter 100 transmits the resultant
biological information data to the communication conver-
sion device 200 in real time in the first communication
system.
[0090] The communication conversion device 200
having received the biological information data from the
pulse oximeter 100 in the first communication system
converts the communication profile of the received bio-
logical information data into a communication profile of
a communication system (second communication sys-
tem) fitted to the display device 300 corresponding to a
transmission destination of the biological information da-
ta. More specifically, the user selects the identification
information 204 corresponding to the second communi-
cation system through the operation unit 203 from re-
spective sets of the identification information 204 on can-
didate communication systems displayed on the display
unit 202, and converts the communication profile of the
biological information data into the communication profile
of the second communication system.
[0091] The biological information data converted into
data of the communication profile of the second commu-
nication system is transmitted from the communication
conversion device 200 to the display device 300 via the
connector 205 and the port 302. As a result, medical in-
formation is displayed on the display device 300 based
on the biological information data.
[0092] As described above, biological information data
is transmitted from the pulse oximeter 100 to the display
device 300 via the communication conversion device 200
according to the pulse oximetry system 1 in this embod-
iment. The communication profile of the biological infor-
mation data is converted through the communication
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conversion device 200 in accordance with selection of a
communication system by the user through the operation
unit 203 from candidate communication systems stored
in the storage unit 263.
[0093] Accordingly, the following two advantages are
offered according to the pulse oximetry system 1 in this
embodiment.

1) In case of presence of a communication profile
fitted to the display device 300 in communication pro-
files of a plurality of candidate communication sys-
tems stored in the storage unit 263, communication
is realized via the communication device 200 even
when the communication systems of the display de-
vice 300 and the pulse oximeter 100 are different.
2) In case of absence of a communication profile
fitted to the display device 300 (such as display de-
vice 300) in the communication profiles of the plu-
rality of candidate communication systems stored in
the storage unit 263, a communication profile fitted
to the display device 300 may be added to the can-
didate communication systems by the function of the
update unit 264. This updating work also produces
a state of communication between the display device
300 and the pulse oximeter 100 via the communica-
tion conversion device 200.

<(2) Modified Examples>

[0094] The present invention is not limited to the em-
bodiment described herein. Various modifications, im-
provements and others may be made without departing
from the scope of the subject matters of the present in-
vention.
[0095] According to this embodiment, the pulse oxime-
try system 1 is constituted by the pulse oximeter 100, the
communication conversion device 200, and the display
device 300. However, the present invention is not limited
to this configuration. For example, the pulse oximetry
system 1 may include, instead of the display device 300,
a medical operation device (such as breathing manage-
ment device and artificial heart-lung machine) which per-
forms predetermined medical operation for a test living
body based on biological information data.
[0096] More specifically, in constituting the pulse oxi-
metry system 1, such a subsystem (module) 2 (see Fig.
19) is generally adopted which includes, as chief ele-
ments, the pulse oximeter 100 for creating biological in-
formation data, and the communication conversion de-
vice 200 converting the communication profile of the bi-
ological information data into a profile fitted to a data
processing device corresponding to a transmission des-
tination. The data processing device receiving the bio-
logical information data from the subsystem 2 may be
various known types of data processing devices such as
the display device 300 and a medical operation device.
[0097] According to this embodiment, the pulse oxime-
try system 1 is so configured that biological information

data created by the pulse oximeter 100 is transmitted to
the one display device 300 (data processing device).
However, the present invention is not limited to this con-
figuration. As illustrated in Fig. 20, biological information
data may be simultaneously transmitted to the plurality
of the display devices 300 (300X, 300Y, 300Z) using a
plurality of the communication conversion devices 200
(200X, 200Y, 200Z). In this case, the communication pro-
file of the second communication system may be individ-
ually set for each of the communication conversion de-
vise 200 (200X, 200Y, 200Z), and therefore may be a
different communication profile for each of the display
devices 300 (300X, 300Y, 300Z).
[0098] According to this embodiment, the second com-
munication is achieved by insertion of the connector 205
into the port 302. However, the present invention is not
limited to this configuration. As illustrated in Fig. 21, the
second communication may be realized by a general-
purpose wireless communication system (such as "Blue-
tooth"). In this case, the communication conversion de-
vice 200 may be used in combination with various types
of data processing devices capable of realizing wireless
communication in the corresponding general-purpose
wireless communication system.
[0099] According to this structure, biological informa-
tion data is simultaneously transmittable from the one
communication conversion device 200 to the plurality of
display devices 300 (300X, 300Y, 300Z) having the sec-
ond communication system fitted to the corresponding
general-purpose wireless communication system. How-
ever, when only one type of the communication profile is
used for simultaneous transmission of the biological in-
formation data from the communication conversion de-
vice 200, the plurality of display devices 300 (300X, 300Y,
300Z) need to have the same communication profile. For
overcoming this problem, the communication conversion
device 200 may be configured to handle a plurality of
communication profiles to allow parallel transmission. In
this case, biological information data is transmittable to
a plurality of medical devices of various types having dif-
ferent communication profiles for transmission in parallel.
[0100] According to the pulse oximetry system 1 in the
foregoing one embodiment, the pulse oximeter 100 in-
cludes the signal processing unit 62 (I/V conversion unit
162a, A/D conversion unit 162b, and analysis processing
unit 162c). However, the present invention is not limited
to this configuration. A part or all of the configuration of
the signal processing unit 62 may be provided not on the
pulse oximeter 100, but on the communication conver-
sion device 200 or the display device 300. In this case,
reduction of the size of the pulse oximeter 100, and thus
reduction of a burden on the testee caused by attachment
(minimal invasion) are achievable when the analysis
processing unit 162c is disposed on the communication
conversion device 200, for example.
[0101] According to this embodiment, the first commu-
nication system is fitted to wireless communication. How-
ever, the present invention is not limited to this configu-
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ration. Communication between the pulse oximeter 100
and the communication conversion device 200 may be
realized by wired communication using a flexible cable
or the like. It is preferable, however, that wireless com-
munication is adopted as in this embodiment in view of
the high degree of freedom in motion of the body of the
testee.
[0102] According to this embodiment, the second com-
munication system is fitted to serial communication. How-
ever, the present invention is not limited to this configu-
ration. Communication between the communication con-
version device 200 and the display device 300 (data
processing device) may be realized by parallel commu-
nication. However, serial communication is more prefer-
able in the point that "no problem of clock deviation occurs
between transmission routes", or that "advantages of
space saving and avoidance of noise entrance from the
surroundings are easily offered by reduction of the
number of cables", for example.
[0103] According to this embodiment, transmission
from the pulse oximeter 100 to the communication con-
version device 200 is chiefly discussed as the first com-
munication. In more detail, however, the first communi-
cation adopted herein includes transmission from the
communication conversion device 200 to the pulse oxi-
meter 100 as well (configuration for bidirectional commu-
nication). In this case, the pulse oximeter 100 and the
communication conversion device 200 are paired by bi-
directional communication, in which condition connection
of the first communication is automatically, or semiauto-
matically established after the pairing.
[0104] The test living body may be an animal instead
of a human. In this case, the pulse oximeter 100 is mod-
ified into a shape appropriate for a finger of the animal.
The communication conversion device 200 is available
in common in either case of a human or an animal cor-
responding to a test living body.
[0105] Needless to say, all or a part of configurations
of the foregoing embodiment and various types of mod-
ified examples may be combined in appropriate manners
within a range not producing inconsistency.

Reference Signs List

[0106]

1 pulse oximetry system
2 subsystem
102 body
103 attachment portion
104 light emitting unit
105 light receiving unit
106 function circuit unit
109 wireless communication unit
162 signal processing unit
200 communication conversion device
201 body
202 display unit

203 operation unit
204 identification information
205 connector
206 function circuit unit
207 wireless communication unit
208 serial communication unit
300 display device
301 display unit
302 port
303 serial communication unit
304 function circuit unit

Claims

1. A pulse oximetry system comprising:

(a) a pulse oximeter attached to a finger of a test
living body to create biological information data
containing information for specifying oxygen
saturation in blood of the test living body, and
transmit the biological information data in a pre-
determined first communication system;
(b) a data processing device that performs pre-
determined data processing for the biological in-
formation data; and
(c) a communication conversion device that in-
cludes a storage unit storing each communica-
tion profile of a plurality of candidate communi-
cation systems, and a setting unit selecting a
second communication system fitted to commu-
nication with the data processing device from
the plurality of candidate communication sys-
tems, and setting a communication profile of the
second communication system, wherein the
communication conversion device transmits the
biological information data to the data process-
ing device in the second communication system
after receiving the biological information data in
the first communication system from the pulse
oximeter.

2. The pulse oximetry system according to claim 1,
wherein the communication conversion device is
portable.

3. The pulse oximetry system according to claim 1 or
2, wherein
the communication conversion device further in-
cludes an update unit for updating software provided
within the communication conversion device, and
at least a part of the communication profiles of the
plurality of candidate communication systems stored
in the storage unit is updatable by the update unit.

4. The pulse oximetry system according to any one of
claims 1 to 3, wherein the communication conversion
device further includes
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a display unit that displays identification information
on the plurality of candidate communication systems
stored in the storage unit, and
an operation unit that receives operation input for
selecting the second communication system from
the plurality of candidate communication systems
separately displayed on the display device for each
of the identification information.

5. The pulse oximetry system according to any one of
claims 1 to 4, wherein
wireless communication is used for communication
of the biological information data between the pulse
oximeter and the communication conversion device,
and
the first communication system is fitted to wireless
communication.

6. The pulse oximetry system according to any one of
claims 1 to 5, wherein
serial communication is used for communication of
the biological information data between the commu-
nication conversion device and the data processing
device, and
each of the plurality of candidate communication sys-
tems is fitted to serial communication.

7. The pulse oximetry system according to any one of
claims 1 to 6, wherein
communication between the pulse oximeter and the
data processing device via the communication con-
version device is realized in a state of electrical con-
nection between a connector provided on an external
part of the communication conversion device and a
port provided on an external part of the data process-
ing device, and
the port is a general-purpose port provided on each
of a plurality of devices available as the data process-
ing device in common.

8. The pulse oximetry system according to any one of
claims 1 to 6, wherein
a general-purpose wireless communication system
is used for communication of the biological informa-
tion data between the communication conversion
device and the data processing device, and
the second communication system is fitted to the
general-purpose wireless communication system.

9. The pulse oximetry system according to any one of
claims 1 to 8, wherein the data processing device is
a display device that displays medical information
obtained based on the biological information data.

10. The pulse oximetry system according to any one of
claims 1 to 8, wherein the data processing device is
a medical operation device that performs predeter-
mined medical operation for the test living body

based on the biological information data.

11. A subsystem for constructing a pulse oximetry sys-
tem that includes

(a) a pulse oximeter attached to a finger of a test
living body to create biological information data
containing information for specifying oxygen
saturation in blood of the test living body, and
transmit the biological information data in a pre-
determined first communication system, and
(b) a communication conversion device that in-
cludes a storage unit storing each communica-
tion profile of a plurality of candidate communi-
cation systems, and a setting unit selecting a
second communication system fitted to commu-
nication with a data processing device corre-
sponding to a data transmission destination
from the plurality of candidate communication
systems, and setting a communication profile of
the second communication system, wherein the
communication conversion device transmits the
biological information data to the data process-
ing device in the second communication system
after receiving the biological information data in
the first communication system from the pulse
oximeter.

12. A communication conversion device used in combi-
nation with a pulse oximeter attached to a finger of
a test living body to create biological information data
containing information for specifying oxygen satura-
tion in blood of the test living body, and transmit the
biological information data in a predetermined first
communication system, the communication conver-
sion device comprising:

a storage unit storing each communication pro-
file of a plurality of candidate communication
systems;
a setting unit selecting a second communication
system fitted to communication with a data
processing device corresponding to a transmis-
sion destination of the biological information da-
ta from the plurality of candidate communication
systems, and setting a communication profile of
the second communication system; and
transmitting means that transmits the biological
information data to the data processing device
in the second communication system after re-
ceiving the biological information data in the first
communication system from the pulse oximeter.

23 24 



EP 2 929 838 A1

14



EP 2 929 838 A1

15



EP 2 929 838 A1

16



EP 2 929 838 A1

17



EP 2 929 838 A1

18



EP 2 929 838 A1

19



EP 2 929 838 A1

20



EP 2 929 838 A1

21



EP 2 929 838 A1

22



EP 2 929 838 A1

23



EP 2 929 838 A1

24



EP 2 929 838 A1

25



EP 2 929 838 A1

26



EP 2 929 838 A1

27

5

10

15

20

25

30

35

40

45

50

55



EP 2 929 838 A1

28

5

10

15

20

25

30

35

40

45

50

55



EP 2 929 838 A1

29

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2005110816 A [0005] • JP 4055102 B [0005]



专利名称(译) 脉冲血氧测定系统，以及用于构建所述脉搏血氧测定系统的子系统和通信转换装置

公开(公告)号 EP2929838A1 公开(公告)日 2015-10-14

申请号 EP2013861125 申请日 2013-11-21

[标]申请(专利权)人(译) 柯尼卡株式会社

申请(专利权)人(译) 柯尼卡美能达，INC.

当前申请(专利权)人(译) 柯尼卡美能达，INC.

[标]发明人 TATEDA NORIHIRO
KANAZAWA MASAHARU
KAMEZAWA HITOSHI

发明人 TATEDA, NORIHIRO
KANAZAWA, MASAHARU
KAMEZAWA, HITOSHI

IPC分类号 A61B5/1455 A61B5/00 A61B5/1172 G06F19/00

CPC分类号 A61B5/0004 A61B5/0015 A61B5/1172 A61B5/1455 A61B5/14552 A61B5/6826 A61B5/72 A61B5/742 
A61B2560/0475 A61B2562/08 A61B2562/227 G06F19/00 G16H40/63

优先权 2012266974 2012-12-06 JP

其他公开文献 EP2929838A4

外部链接 Espacenet

摘要(译)

脉搏血氧测定系统包括：脉冲血氧计，其产生生物信息数据;通信转换装
置，其从脉搏血氧计接收生物信息数据，并将生物数据的通信系统转换
为适合于显示装置的通信系统;以及从通信转换设备接收生物信息数据的
显示设备。通信转换设备的存储单元存储多个候选通信系统。用户可以
从候选通信系统中选择适合于显示设备的通信系统，并且在转换之后将
所选择的通信系统设置为通信系统。因此，在多个候选通信系统中存在
适合于显示设备的通信系统的通信系统的情况下，即使当显示设备和脉
搏血氧仪的通信系统不同时，也允许通过通信转换设备进行通信。。

https://share-analytics.zhihuiya.com/view/06a822bd-c8e4-4299-87d8-789e4297080b
https://worldwide.espacenet.com/patent/search/family/050883268/publication/EP2929838A1?q=EP2929838A1

