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(54) Medical information detection apparatus and health management system using the medical 
information detection apparatus

(57) A portable-type health management terminal
100 provided with a communication function and a man-
agement device 200 installed in a health management
center are connected via a communication network N,
wherein the health management terminal 100 is provided
with a sensing unit that can sense medical information
or an input device into which information about a state
of health can be input, wherein the state of health is iden-
tified based on the information obtained from the sensing
unit or the input device, and wherein these pieces of in-

formation are stored in a storage device, and are trans-
mitted to the management device 200 through a commu-
nication module. The management device 200 stores the
information that is received in a storage device 210, and
manages the change in an individual’s state of health
based on the information that is stored. The sensing unit
is provided with a pulse wave detection unit, constructed
of a light emitting and receiving device or a pressure sen-
sitive element, for sensing pulse waves, and an imped-
ance detection unit constructed of a current application
electrode and a voltage detection electrode.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority on Patent Appli-
cation No. 2004-211584, Patent Application No.
2004-211585, Patent Application No. 2004-211586, Pat-
ent Application No. 2004-211587 and Patent Application
No. 2004-211588 filed in Japan on July 20, 2004, the
entire contents of which are hereby incorporated by ref-
erence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to medical infor-
mation detection apparatuses that have functions for
sensing medical information, and to health management
systems using the medical information detection appa-
ratuses.

2. Description of the Related Art

[0003] Daily health management is essential for the
prevention of lifestyle diseases (preventing high blood
pressure and obesity), and so from this viewpoint, blood
pressure and body fat percentage should be measured
on a regular basis. Thus, electric sphygmomanometers
and body fat scales for households have come into gen-
eral use in recent years.
[0004] As disclosed in JP 2002-51993, general sphyg-
momanometers up to now have been provided with a
cuff. A person’s blood pressure is measured by a method
in which, firstly, the cuff is wrapped around the upper arm
portion, or arm, for example, and is then inflated with air
to stop the blood flow by compressing the arm, for ex-
ample. After this, the pressure in the cuff is steadily de-
creased, and the blood pressure level at which blood
starts flowing again is taken to be the systolic pressure.
The pressure in the cuff is then reduced further, and the
blood pressure level at which the sound of the blood flow
ceases to be heard is taken to be the diastolic pressure.
With such a conventional method for measuring blood
pressure, there have been issues such as the bother of
wrapping the cuff, and the distress caused by the air pres-
sure in the cuff.
[0005] Also, as in JP 2001-070258A, for example, a
sphygmomanometer has been proposed with a body fat
percentage measuring instrument attached, however
with this proposed sphygmomanometer, it is still neces-
sary to attach a cuff to the arm.
[0006] As a technique for solving such issues, one,
such as in JP 2000-107141A, has been disclosed in
which pulse waves are measured at two or more positions
on the body, wherein the time difference to the second
pulse is determined with reference to the first pulse wave,
and a blood pressure level is calculated from that value.

[0007] Furthermore, as another method for alleviating
the subject’s distress, there is also a measurement meth-
od for determining blood pressure wherein the pulse
wave and the electrocardiac signals are measured simul-
taneously, and the fact that there is a correlation between
the time difference between the pulse wave and the elec-
trocardiac signals, and blood pressure level is utilized
such as in JP H4-200439A, for example.
[0008] On the other hand, body fat scales for measur-
ing body fat percentage, which has recently come to at-
tention as an index for preventing lifestyle diseases, are
provided with a plurality of electrodes that can externally
contact the subject, such as in JP 2002-159461A, where-
in the impedance of the subject’s body can be measured
through contact with these electrodes. A formula for cal-
culating the body fat percentage from the measured im-
pedance is also stored. By inputting data such as the
subject’s height, weight, sex and age, as their own per-
sonal physical data, and then measuring the impedance,
the subject’s body fat percentage may then be deter-
mined by calculations based on this physical data and
the impedance of his body.
[0009] However, if a method for determining the blood
pressure based on the time difference between the pulse
wave and the electrocardiac signal is employed when
measuring blood pressure and body fat percentage, then
the electrode unit is used to measure the electrocardiac
signal and it has been difficult to measure the blood pres-
sure and body fat percentage at the same time. Thus, up
to now, sphygmomanometers and body fat scales have
been configured as individual apparatuses. Consequent-
ly, it has not only been necessary to measure blood pres-
sure and body fat individually with separate apparatuses,
wherein the measurement procedure is complex, but the
time required for measurement is long. Furthermore, if
the user desires to measure his blood pressure and body
fat percentage while traveling, then it has been necessary
to take both the sphygmomanometer and the body fat
scales with them, and this has been considerably ardu-
ous.
[0010] From another point of view, in the "aging soci-
ety" that is to come, there will be a need to transfer some
work and services to robots. Thus, it will be necessary
for people or living organisms to coexist with robots, and
there is a need for sensors that can sense people’s med-
ical information. However, in current robots, this sensing
function is substantially realized by sensors for distin-
guishing between people and objects by analyzing infor-
mation obtained from imaging elements such as CCDs,
or by sensors that differentiate between the two by sens-
ing a state that is under pressure due to contact with a
pressure sensor, for example. In other words, the sen-
sors perform sensing using a visual function, or they
make estimates from sensing using heat, sound, pres-
sure and touch sensors, for example, rather than sensing
a person’s medical information directly.
[0011] Associated with such techniques, convention-
ally, in JP 2000-5317A for example, an apparatus has
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been proposed in which a device that is mounted on a
person’s body for directly sensing the person’s medical
information is linked to a pet-type robot.
[0012] The apparatus is provided with a detection unit
for detecting a person’s medical information, and the ap-
paratus stores medical information detected in advance
in a storage unit as comparative information. Then, by
comparing medical information that is detected again by
the detection unit while in a "condition control support
mode" with the comparative information stored in the
storage unit, the pet-type robot has a control configura-
tion such that it takes independent action based on the
comparative results. More specifically, this apparatus is
formed so that it is easy for people to attach it to their
body, in the manner of a wristwatch, spectacles, card or
pedometer, and the apparatus is configured so as to con-
trol the pet-type robot. Thus, conventional pet-type robots
are simply treated as objects to be controlled by the ap-
paratus that detects the medical information, and the
present situation is that a configuration in which sensors
for directly sensing a person’s medical information are
provided on any of a robot’s structural parts has not been
proposed at the present time.
[0013] Moreover, conventionally, it has generally been
the case that health management has been carried out
based on tests performed in medical institutions and the
like, but such a method cannot continuously capture var-
iations in physical condition, and there is no information
prior to or subsequent to the change in the subject’s phys-
ical condition. Thus, there is no basic data available so
it is difficult to give appropriate treatment, particularly
when it is necessary to act during an emergency. Fur-
thermore, there is also a necessity for continuous data
in order to manage daily health with a health manage-
ment system.
[0014] On the other hand, a health management sys-
tem has been proposed, such as in JP H11-306468A and
JP 2000-132621A, wherein a health management appa-
ratus is attached to a toilet or bath or the like, and nec-
essary information is obtained when the service user us-
es the bath or the toilet. However, in these conventional
health management systems, there has been a problem
in that medical information cannot be obtained unless
the service user uses the toilet or bath, or the like, to
which the health management apparatus has been at-
tached.
[0015] Other examples of the conventional art have
also been proposed, such as in JP H8-38435A in which
a home-based health management system is provided
such that medical information can be obtained rapidly
from any desired location within the home by the service
user carrying a mobile instrument that can sense medical
information. In this conventional health management
system, although medical information can be obtained
at any time and at any location within the home, there is
a problem that it is completely unusable when the subject
goes out.

SUMMARY OF THE INVENTION

[0016] The present invention has been accomplished
with consideration of such facts, and it is an object thereof
to provide a medical information detection apparatus that
is capable of measuring systolic pressure, diastolic pres-
sure, pulse rate and body fat percentage at the same
time with a single measurement, and to provide a favo-
rable health management service by acquiring such per-
sonal medical information at any time and in any place.
[0017] The medical information detection apparatus of
the present invention is characterized in that movement
of blood that is pumped from a heart is regarded as a
pulse wave, and the medical information detection ap-
paratus includes pulse wave detecting means construct-
ed of a light emitting and receiving device, or a pres-
sure-sensing element, for detecting the pulse wave, and
impedance detecting means constructed of a current ap-
plication electrode and a voltage detection electrode. By
this configuration, it is possible to measure the blood
pressure, pulse rate and body fat percentage by the pulse
wave detecting means and impedance detecting means.
[0018] First, as described above, for blood pressure
measurement, the blood flow is stopped by a pressure
band known as a cuff, wherein the systolic pressure and
diastolic pressure are determined by gradually lowering
the pressure. It is known that there is a correlation be-
tween pulse wave propagation time, determined by the
time difference of the pulse rate at two places using
means for detecting pulse rate, and blood pressure level
(see JP2000-107141A, for example).
[0019] Since there are variations between individuals
between the correlation of the pulse wave propagation
time and the blood pressure, it is necessary to measure
the systolic pressure and diastolic pressure in advance.
More specifically, a highly precise measurement can be
obtained by determining the relationship formula (correc-
tion formula) between systolic pressure value and diasto-
lic pressure value that have already been measured with
another sphygmomanometer, and the actual systolic
pressure value arid diastolic pressure value based on
the pulse wave propagation time to correct the actual
measured blood pressure level in accordance with that
relationship formula.
[0020] In the present invention, the medical informa-
tion detection apparatus then determines the pulse prop-
agation time from the detection output of the pulse wave
detecting means, and the systolic pressure, diastolic
pressure and pulse rate at the actual time of measure-
ment are measured based on the correlation of the pulse
wave propagation time and blood pressure. Moreover,
by determining the impedance value of a person’s body
by impedance detecting means constructed of a current
application electrode and a voltage detection electrode,
body fat percentage can also be calculated and so it is
possible to measure the systolic pressure, diastolic pres-
sure, pulse rate and body fat percentage at the same
time in one measurement.
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[0021] In order to sense the pulse rate in blood vessels,
it is necessary to detect the movement of blood within
the blood vessel. Thus, in an embodiment of the present
invention, the medical information detection apparatus
is configured to sense the movement of the blood by uti-
lizing the light absorption spectrum characteristics of
oxy-hemoglobin of red blood platelets contained in the
blood (see FIG. 4), wherein when light of a specific wave-
length is shone onto the blood, the amount of reflected
light is reduced by absorption by the oxy-hemoglobin.
The medical information detection apparatus is also con-
figured to use two kinds of devices as the sensing means,
namely a light emitting device and a light receiving de-
vice. As can be understood by the light absorption spec-
trum characteristics shown in FIG. 4, if the wavelength
is selected simply on the degree of light absorption, then
light in the vicinity of 400 nm is favorable, however with
consideration to the scattering properties of light and to
the confusion caused by moisture absorption, for exam-
ple, it is preferable to select an appropriate wavelength
in accordance with the application and purpose.
[0022] The light receiving device used in the present
invention is a device for sensing light emitted from a light
emitting device onto a person’s finger, for example, that
is then reflected by components in the blood, but if it can
be expected to pickup light such as sunlight or light from
fluorescent tubes, then a plurality of light receiving de-
vices should be provided on the light emitting and receiv-
ing device.
[0023] Furthermore, when the light that is emitted from
the light emitting device is only one wavelength, absorp-
tion of the light by oxy-hemoglobin in the blood may not
be detected sufficiently, and so to increase the detection
accuracy it is favorable to configure the light emitting and
receiving device so as to detect the pulse wave using
light of two or more different wavelengths.
[0024] Moreover, for the light emitting and receiving
device used in the present invention, the wavelength
components of the light emitting device, and the wave-
length components of light such as sunlight and fluores-
cent light will be detected as described above, and so
because the amount of oxy-hemoglobin is detected, pro-
vided that the device is a light receiving device, a config-
uration may be employed wherein a plurality of light emit-
ting devices for emitting light of a plurality of wavelength
components, and a plurality of light receiving devices for
receiving light of a plurality of wavelength components
are mounted in accordance with the situation in which
they are used.
[0025] Furthermore, because the amount of oxy-he-
moglobin in the blood is detected while detecting the
pulse wave, it is preferable to use light emitting devices
that emit light having a wavelength component of about
780 to 1000 nm, which is a region of near infrared light
and infrared light, as the wavelength of the light emitted
by the light emitting element, and the light sensitive wave-
length of the light receiving element of the light emitting
and receiving device used in the present invention. In

terms of the light absorption characteristics of oxy-hemo-
globin in the blood, utilizing the property that the absorp-
tion of light having a wavelength component of 360 to
660 nm is high, it is particularly preferable to use light
emitting devices that emit light having that wavelength
component (360 to 660 nm).
[0026] In the present invention, in order to detect the
amount of oxy-hemoglobin by near infrared light and in-
frared light, the near infrared light and infrared light can
be efficiently sensed provided that the medical informa-
tion detection apparatus is configured so that the light
emitting device and the light receiving device are sealed
in resin that contains a component that cuts visible light.
[0027] Furthermore, in order to detect the amount of
oxy-hemoglobin with near infrared light and infrared light,
the near infrared light and the infrared light can be effi-
ciently sensed when a filter for cutting visible light is ar-
ranged on the optical axis of the light emitting device and
the light receiving device.
[0028] In the present invention, a light emitting and re-
ceiving device that is mounted with an IrDA (Infrared Data
Association) device may be used as the light emitting
and receiving device that constitutes the pulse wave de-
tecting means.
[0029] In the present invention, it is necessary to press
a part of a person’s body with appropriate pressure when
detecting the pulse wave, however detection may be dif-
ficult if the pressure that is used is greater than the nec-
essary pressure. As one means for solving this problem,
it is possible to give the example of a configuration in
which a projecting portion is provided on the perimeter
portion of the pulse wave detecting means. When such
a projecting portion is provided, the light emitting and
detecting device can make measurements with an ap-
propriate pressure, even if the pressure that is applied is
greater than necessary.
[0030] For the present invention, it is possible to con-
figure the pulse wave detecting means for sensing the
flow of blood, and the impedance detecting means for
measuring a person’s impedance in a single piece so as
to use them as the equivalent of a single sensor. That is
to say, in order to configure these to simultaneously
measure blood pressure, pulse rate and body fat per-
centage, it is necessary to provide the pulse wave de-
tecting means and the impedance detecting means as
the sensing means that contacts a part of a person’s
body, such as a finger, in the same location. Thus it is
necessary to compactly combine the pulse wave detect-
ing means and the impedance detecting means. Here,
since the method for sensing the medical information is
an optical method for the pulse wave, and an impedance
method for body fat percentage, these cannot be sensed
by the same method. Consequently, in the present in-
vention, the pulse wave detecting means and the imped-
ance detecting means can be arranged in the same lo-
cation by collecting the sensing means of varying meth-
ods into the same package and forming them as a single
piece, as described above.
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[0031] In the present invention, the pulse wave is
measured at two locations, and the pulse wave propa-
gation time that is calculated from these two pulse waves
is utilized to calculate the blood pressure. In order to re-
alize this, it is necessary to arrange first pulse wave de-
tecting means and second pulse wave detecting means
in at least two locations. When obtaining blood pressure
using the two pulse wave detecting means, a pulse wave
signal obtained from the first pulse wave detecting means
and a pulse wave signal obtained from the second pulse
wave detecting means may be sent to a blood pressure
calculating unit to calculate the pulse wave propagation
time. Next, processing to determine the actual systolic
pressure value and diastolic pressure is performed by
correcting the systolic pressure value and the diastolic
pressure value is corrected in accordance with the systo-
lic pressure and diastolic pressure already input, and the
history of blood pressure measurements up to the
present that are in the storage device, and calculating
the systolic pressure and the diastolic pressure.
[0032] As a more specific configuration of the present
invention, it is possible to give the configuration of, for
example, pulse wave propagation time calculating
means for calculating the pulse wave propagation time
based on signals detected by the pulse wave detecting
means, impedance calculating means for calculating the
impedance of a living organism based on signals detect-
ed by the impedance detecting means, and storing
means for storing the calculated results, wherein the
pulse wave propagation time calculating means, the im-
pedance calculating means and the storing means are
formed as a single piece.
[0033] In the present invention, if a configuration is em-
ployed wherein the light emitting and receiving device is
fixed to a holder, and the current application electrode
and the voltage detection electrode are formed as a sin-
gle piece with the holder, then it is possible to collect the
pulse wave detecting means and the impedance detect-
ing means, both of which have different sensing methods,
into one.
[0034] In the present invention, if a configuration is em-
ployed wherein resin is filled between the light emitting
and receiving device and the current application elec-
trode and the voltage detection electrode, and wherein
the light emitting and receiving device, and the current
application electrode and the voltage detection electrode
are formed as a single piece in the sealing resin, then it
is possible to collect the pulse wave detecting means and
the impedance detecting means, both of which have dif-
ferent sensing methods, into one.
[0035] In the present invention, if a configuration is em-
ployed wherein a front peripheral portion of the light emit-
ting and receiving device is sealed with an electrically
conductive resin, and the current application electrode
and the voltage detection electrode are formed by the
electrically conductive resin for sealing, then it is possible
to collect the pulse wave detecting means and the im-
pedance detecting means, both of which have different

sensing methods, into one. As well, it becomes unnec-
essary to separately form the current application elec-
trode and the voltage detection electrode.
[0036] A medical information detection apparatus of
one embodiment of the present invention is provided with
a configuration wherein a plurality of the pulse wave de-
tecting means, a plurality of the impedance detecting
means, blood pressure measuring means for receiving
a pulse wave signal from the plurality of pulse wave de-
tecting means and determining a blood pressure level
from the time difference between the pulse waves de-
tected at the two or more locations, and body fat percent-
age calculating means for calculating body fat percent-
age from impedance values between the plurality of im-
pedance detecting means and physical data that is input
in advance, are contained in a portable casing (a mobile
medical information detection apparatus) .
[0037] With this embodiment, it is possible to receive
a pulse wave signal obtained from a light emitting element
of a single pulse wave sensing unit, and a pulse wave
signal obtained from a light receiving element of another
one pulse wave sensing unit, and the blood pressure
level can be determined from the time difference between
these pulse waves. On the other hand, the body fat per-
centage calculating means calculates the body fat per-
centage based on data such as the impedance values
between the impedance sensing units, and the subject’s
weight, height age and sex. In this way, the blood pres-
sure and the body fat can be measured at the same time
by a compact (portable) medical information detection
apparatus.
[0038] Furthermore, one of the pulse wave detecting
means and one of the impedance detecting means are
formed as a single piece so as to sense a single location
on a body.
[0039] As a more specific applied embodiment of the
portable medical information detection apparatus having
such a configuration, there is a configuration wherein the
medical information detection apparatus is incorporated
with a flip-type mobile phone as a single piece, and blood
pressure and body fat percentage are measured while
the mobile phone is in a closed state. As another suitable
aspect, there is a configuration wherein the medical in-
formation detection apparatus is incorporated with a
flip-type mobile phone as a single piece, and blood pres-
sure and body fat percentage are measured while the
mobile phone is in an unfolded state. There is also a
configuration wherein the medical information detection
apparatus is incorporated with a non-folding-type mobile
phone as a single piece to measure blood pressure and
body fat percentage.
[0040] With this configuration, it is possible for the sub-
ject to not appear as though he is taking his blood pres-
sure and body fat measurements, and rather appear as
though he is operating a mobile phone, so as to measure
blood pressure and body fat at any time and in any place
without attracting attention.
[0041] If a display unit is provided for displaying the
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measured results of the blood pressure level and the
body fat percentage, then the subject can easily and
quickly confirm the measured results, and the usability
of the portable medical information detection apparatus
can be greatly enhanced.
[0042] Furthermore, by using an IrDA light emitting el-
ement and light receiving element as the pair of the light
emitting element and the light receiving element, the con-
figuration of the conventional communication function
can be used as is while including a blood pressure meas-
urement function.
[0043] In this case as well, it is possible to make a
configuration wherein the medical information detection
apparatus is incorporated with a flip-type mobile phone
as a single piece, and blood pressure and body fat per-
centage are measured while the mobile phone is in a
closed state. It is also possible to make a configuration
wherein the medical information detection apparatus is
incorporated with a flip-type mobile phone as a single
piece, and blood pressure and body fat percentage are
measured while the mobile phone is in an unfolded state.
Furthermore, it is also possible to have a configuration
wherein the medical information detection apparatus is
incorporated with a non-folding-type mobile phone as a
single piece to measure blood pressure and body fat per-
centage.
[0044] With these configurations as well, it is possible
for subjects to not appear as though they are taking their
blood pressure and body fat measurements, and rather
appear as though they are operating a mobile phone, so
as to measure blood pressure and body fat at any time
and in any place without attracting attention.
[0045] By using the electrodes of the impedance de-
tecting means as electrodes of a sensor for recognizing
fingerprints, the configuration for a conventional finger-
print recognition function can be used as is, while includ-
ing a body fat measurement function.
[0046] Furthermore, as a configuration wherein the
above-mentioned portable medical information detection
apparatus can communicate with an external device, it
is possible to set a configuration wherein information of
the blood pressure level and the body fat percentage,
which are the measured results, can be transmitted to
an external device by the IrDA device, and wherein phys-
ical data of the subject can be obtained from the external
device.
[0047] Moreover, it is also possible to mount a blood
sugar level sensor on the portable medical information
detection apparatus. The blood sugar level sensor in this
case may be one that measures blood sugar level by a
chemical detection method, or may be one that measures
blood sugar level by an optical detection method.
[0048] It is also possible to set a configuration to trans-
mit the measured medical information to a medical insti-
tution, for example by a communication function such as
the internet, and after a doctor has diagnosed the medical
information, to receive the results of the diagnosis using
the communication function, such as the internet.

[0049] Additionally, it is also possible to set a configu-
ration to execute a piece of application software with an
application software executing function, based on the
measured medical information.
[0050] By providing an alarm function for notifying a
time to measure blood pressure and body fat, it is also
possible to measure blood pressure and body fat regu-
larly.
[0051] Examples of devices that may incorporate the
portable medical information detection apparatus, other
than mobile phones, are given below. Firstly, there is a
configuration for measuring medical information, incor-
porated in a personal computer. There is also a config-
uration for measuring the medical information, incorpo-
rated into a mouse for using the personal computer.
[0052] With the portable medical information detection
apparatus of the present invention, the medical informa-
tion can be measured at any time and in any place by
providing the medical information measuring function in
an information terminal device that is carried all the time.
Furthermore, because the medical information detection
apparatus can be mounted in a small space by forming
the sensing unit in a single piece, the action of measuring
the medical information can be made to appear as if a
person is normally operating a mobile phone, and the
measurements can be taken without attracting attention.
Moreover, if a storage function is provided, then it is pos-
sible to store the daily measured results, and to confirm
changes in the medical information. Furthermore, by fit-
ting a transmission function it is possible to perform such
actions as transmitting the measured results to an exter-
nal device, tabulating and statistically analyzing the
measured results, transmitting the measured results to
a medical institution, getting a doctor’s diagnosis, and
making an appointment for a consultation. Additionally,
by fitting an alarm function it is possible to take meas-
urements every day at a pre-determined time without for-
getting, and by providing an application software execu-
tion function, it is possible to run applications that utilize
changes in the medical information, and to perform one’s
own health management at any time and in any place.
[0053] A medical information detection apparatus
serving as one embodiment of the present invention is
provided with a configuration wherein a plurality of pulse
wave sensing units constituted by light emitting elements
and light receiving elements, a plurality of impedance
sensing units for measuring a body’s impedance, blood
pressure measuring means for receiving a pulse wave
signal from the plurality of pulse wave sensing units and
determining a blood pressure level from the time differ-
ence between the pulse waves detected at the two or
more locations, and body fat percentage calculating
means for calculating body fat percentage from imped-
ance values between the plurality of the impedance sens-
ing units and physical data that is input in advance, are
incorporated in an interior component of a vehicle (vehi-
cle-mounted medical information detection apparatus).
[0054] With this configuration, by the action of the driv-
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er, or passengers of the vehicle touching the medical
information detection apparatus that is incorporated into
the interior component of the vehicle, the blood pressure
measuring means receives a pulse wave signal obtained
from the light receiving element of a single pulse wave
sensing unit, and a pulse wave signal obtained by the
light receiving signal of another one pulse sensing unit,
and the blood pressure level can be obtained from the
time difference of these pulse waves. On the other hand,
the body fat percentage calculating means calculates the
body fat percentage based on the impedance value from
between the impedance sensing units, and data such as
the subject’s weight, height, age and sex. In this way, it
is possible to measure blood pressure and body fat per-
centage simultaneously by the medical information de-
tection apparatus, even when riding in the vehicle.
[0055] More specifically, a steering wheel, shift lever
and seat are examples of the interior component of the
vehicle.
[0056] One of the pulse wave detecting means and
one of the impedance detecting means are formed as a
single piece so as to sense a single location on a body.
[0057] By using an IrDA light emitting element and light
receiving element also as the pair of the light emitting
element and the light receiving element, the configuration
of the conventional communication function can be used
as is while including a blood pressure measurement func-
tion.
[0058] In this case, the medical information detection
apparatus may be configured so that blood pressure level
information and body fat percentage information, which
are the measured results, can be transmitted to the ex-
ternal device by the IrDA device, or such that the physical
data of the subject can be obtained from the external
device. With this, it is possible to store the blood pressure
level information and the body fat percentage information
in the external device, or by calling up the physical data
of the subject that is stored in the external device, it is
possible to eliminate the work required to input the phys-
ical data with every measurement.
[0059] Moreover, it is also possible to include a blood
sugar level sensor in the vehicle-mounted medical infor-
mation detection apparatus. In this case, the blood sugar
level sensor may be a sensor in which blood sugar level
is measured by a chemical detection method, or may be
a sensor in which blood sugar level is measured by an
optical detection method.
[0060] An operation that judges whether or not the sub-
ject is in a condition to be able to drive, based on the
measured results, and that notifies that judgment to the
subject; an operation that adjusts a set airflow or set tem-
perature of an airconditioning apparatus of the vehicle
based on the measured results, and an operation that
adjusts the volume of an acoustic device of the vehicle
based on the measured results are examples of opera-
tions that reflect the measured results described above.
[0061] With the vehicle-mounted medical information
detection apparatus of the present invention, blood pres-

sure and body fat percentage can be measured while
driving the vehicle, thus improving its usefulness. Fur-
thermore, it is possible to provide a pleasant environment
inside the cabin by adjusting the state of the aircondition-
ing, and the acoustic state, in accordance with the meas-
ured results.
[0062] Moreover, an embodiment of the medical infor-
mation detection apparatus (a robot-type medical infor-
mation detection apparatus) of the present invention con-
tains a sensor provided with the pulse wave detecting
means and the impedance detecting means in any struc-
tural part of a robot that has a numerical input function,
a display function, a transmission and receiving function,
a storage function, an alarm function, an application soft-
ware execution function, a calculation function and a con-
trol function as basic functions. The sensor is provided
on a part of the robot that touches a living organism.
Furthermore, the medical information sensed by the sen-
sor is at least one or more of an electrocardiac signal,
blood pressure, pulse rate, pulse wave, body tempera-
ture, body fat, bone density, blood oxygen concentration
and blood sugar level.
[0063] In the robot-type medical information detection
apparatus, when using an optical method for measuring
blood pressure and pulse rate, it is possible to determine
the pulse rate by sensing, with the sensor, utilizing the
light absorption characteristics of the oxy-hemoglobin,
which is the hemoglobin in the blood which has the great-
er amount of oxygen.
[0064] If the sensor is constructed of a pressure sen-
sitive element, then the pulse rate can be determined by
sensing pressure fluctuations of the blood vessels by the
pressure sensitive element.
[0065] Furthermore, in addition to the methods de-
scribed previously, blood pressure can be determined by
calculation from the time difference between electrocar-
diac signals and pulse waves. A technique for determin-
ing blood pressure level by calculation from the time dif-
ference between electrocardiac signals and pulse waves
is disclosed in Japanese Patent No. 3028601, for exam-
ple.
[0066] If the pulse wave is measured by an optical
method, then using a sensor constructed of a combina-
tion of the light emitting element and the light receiving
element, it is possible to measure the pulse wave by uti-
lizing the light absorption characteristics of the oxy-he-
moglobin, which is the hemoglobin in the blood which
has the greater amount of oxygen, as described above.
Furthermore, if the pulse wave is measured by a pressure
method, then the pressure sensitive elements obtain the
fluctuations in the pressure in the blood vessel, and it is
possible to measure the pulse wave from the changes in
the way the pressure fluctuates.
[0067] For the blood oxygen concentration (SpO2) as
well, if the medical information detection apparatus
measures the pulse wave by an optical method, then it
is possible to measure the degree of light absorption of
oxy-hemoglobin in the blood by using a plurality of wave-
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lengths of light using a sensor constructed of a combi-
nation of the light emitting element and the light receiving
element.
[0068] It is also possible to determine body fat or bone
density from calculations by passing an electric current
between two measurement regions, and measuring the
impedance of the living tissue by the voltage between
those two points. Moreover, the electrocardiac signals
can be determined by measuring with an impedance
method between two points on the body. Information re-
garding measurement with this impedance method is dis-
closed in [Title: "Hajimete shindenzu wo manabu kata-
gata e" (Electrocardiographs for beginners), Author: Tou-
ki Moritani, Publisher: Houmeido Shoten].
[0069] It is possible to determine the body temperature
by using a pyroelectric sensor as the sensor, by meas-
uring inside the ear with the pyroelectric sensor. Moreo-
ver, if blood sugar level is measured by an optical method,
then it is possible to use a sensor constructed of a plurality
of near infrared light sources and light receiving elements
to contactlessly measure the blood sugar level.
[0070] The robot-type medical information detection
apparatus of the present invention may be provided with
a network connection function. By communicating with
other devices using the network connection function, it
is possible to obtain necessary information from the other
devices.
[0071] The robot-type medical information detection
apparatus of the present invention is configured such that
a sensor that has a function that can sense medical in-
formation is provided on any structural part of the robot,
and thus the robot can be utilized not just as a conven-
tional industrial robot, but also as a care robot and a med-
ical robot. Moreover, it is also possible to utilize the robot
as a pet-type robot or as a recreational robot.
[0072] One embodiment of a health management sys-
tem of the present invention includes a portable-type
health management terminal provided with a communi-
cation function, and a management device in a health
management center that can be connected via a com-
munication network, wherein the health management ter-
minal includes at least either one of sensing means con-
structed of a medical information detection apparatus ac-
cording to any one of claims 1 to 71 that can sense med-
ical information; or inputting means into which a health
state can be input, judging means for judging the health
state based on the information obtained by these means,
storing means for storing the information, and transmit-
ting means for transmitting the information and the infor-
mation of the judgment result via the communication net-
work, and wherein the management device includes stor-
ing means for storing, in a storage device, the information
that is transmitted, and managing means for managing
the transition of an individual’s health state based on the
information stored in the storage device.
[0073] Thus, by always carrying the health manage-
ment terminal provided with the communication function
when going out, the service user, who is the user, can

measure his own medical information at any time, and
at any place, and can transmit that information to the
management device. Thus, the management device is
able to grasp continuous fluctuation in the user’s physical
condition, the management device can also judge the
presence of abnormalities, or the degree of urgency,
based on changes in physical condition, and can provide
an appropriate service to the service user (the user).
[0074] Here, a mobile phone is suitable as the health
management terminal, and it is preferable that the sens-
ing means is disposed in the vicinity of a location to which
a finger will naturally come when the mobile phone is
being used. Thus, when the service user uses the mobile
phone by making or answering a call, the medical infor-
mation can be sensed naturally.
[0075] In this case, the information that is sensed by
the sensing means may be the pulse wave, or a living
organism’s impedance. In other words, the sensing
means may be provided with a light emitting and detect-
ing means for pulse wave detection, and a current appli-
cation electrode and a voltage detection electrode for
detecting impedance. By using such a sensing means,
it is preferable that the medical information collected by
the health management terminal is at least any one of
body temperature, blood pressure, pulse rate, pulse
wave, heart rate, body weight, body fat, amount of inter-
nal organ fat, bone density, skin moisture, skin oil, blood
oxygen concentration, blood sugar level, blood compo-
sition, cholesterol level, uric acid level, brain waves, stool
amount and stool composition.
[0076] Furthermore, with the health management sys-
tem of the present invention, the health management ter-
minal is connected by the communication network to a
terminal of a facility that can provide the necessary serv-
ice to the user (the service user) who is carrying the health
management terminal, and the management device
transmits information regarding the terminal of the facility
and provision of the service to the service user, based
on the results of the identification of the state of his health.
[0077] The health management terminal may be con-
figured so as to transmit data that includes information
such as health insurance number, consultation ticket, ID
card or drug history.
[0078] Thus, by connecting the management device
to a terminal of facilities such as a medical institution or
a welfare institution, if information that is transmitted from
the health management terminal of the service user, for
example, indicates a degree of urgency, then the man-
agement device can provide an appropriate service to
the service user, such as making an appointment for a
consultation to the terminal of a predetermined medical
institution, based on information such as a health insur-
ance number or consultation ticket (certificate) that has
been received. That is to say, it is possible to construct
a system that is useful for managing the health of a serv-
ice user as a system for providing life saving treatment
during an emergency, and health support at other times.
[0079] Here, the management device further compris-
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es judging means for comparatively calculating the data
that is transmitted from the health management terminal
with the past data stored on the storage device, and judg-
ing the transition in the state of health of the service user.
By providing such judging means, it is possible to accu-
rately determine the state of health of the service user.

BRIEF DESCRIPTION OF DRAWINGS

[0080] FIG. 1 is a perspective view schematically
showing a first embodiment of a medical information de-
tection apparatus of the present invention.
[0081] FIG. 2 is a perspective view schematically
showing a second embodiment of the medical informa-
tion detection apparatus of the present invention.
[0082] FIG. 3 is a perspective view schematically
showing a third embodiment of the medical information
detection apparatus of the present invention.
[0083] FIG. 4 is a graph showing the light absorbing
characteristics of oxy-hemoglobin.
[0084] FIG. 5 is a block diagram showing a system
configuration of a fourth embodiment of the medical in-
formation detection apparatus of the present invention.
[0085] FIG. 6 is a measurement block diagram show-
ing a basic system structure for measuring blood pres-
sure and body fat.
[0086] FIG. 7A is front view of a sensing unit suitable
for the medical information detection apparatus of the
present invention, and FIG. 7B is a lateral view.
[0087] FIG. 8 is a view showing how measurements
are taken in a fifth embodiment.
[0088] FIG. 9 is a view showing a front side of a mobile
phone, while in the open state, according to a sixth em-
bodiment.
[0089] FIG. 10 is a view showing a back side of a mobile
phone, while in the open state, according to a seventh
embodiment.
[0090] FIG. 11 is a view showing a front side of a mobile
phone, according to an eighth embodiment.
[0091] FIG. 12 is a view showing a back side of a mobile
phone, according to a ninth embodiment.
[0092] FIG. 13 is a view corresponding to FIG. 8 ac-
cording to a tenth embodiment.
[0093] FIG. 14 is a view corresponding to FIG. 9 ac-
cording to an eleventh embodiment.
[0094] FIG. 15 is a view corresponding to FIG. 11 ac-
cording to a twelfth embodiment.
[0095] FIG. 16 is a view corresponding to FIG. 9 ac-
cording to a thirteenth embodiment.
[0096] FIG. 17 is a view showing a mobile phone and
an external apparatus according to a fourteenth embod-
iment.
[0097] FIG. 18 is a view corresponding to FIG. 9 ac-
cording to a fifteenth embodiment.
[0098] FIG. 19 is a view corresponding to FIG. 9 ac-
cording to a sixteenth embodiment.
[0099] FIG. 20 is a perspective view of a personal com-
puter according to a seventeenth embodiment.

[0100] FIG. 21 is a perspective view of a mouse ac-
cording to an eighteenth embodiment.
[0101] FIG. 22 is a view showing a steering wheel and
an external apparatus according to a nineteenth embod-
iment.
[0102] FIG. 23 is a view showing a steering wheel, a
shift lever, and an external device according to a twenti-
eth embodiment.
[0103] FIG. 24 is a view showing a steering wheel, a
gear stick and an external device according to a twenty
first embodiment.
[0104] FIG. 25 is a view showing a seat according to
a twenty second embodiment.
[0105] FIG. 26 is a plan overview showing a constituent
example of a sensor unit for sensing medical information
according to the present invention.
[0106] FIG. 27 is an explanatory diagram showing how
the sensor unit is attached to finger tips of a robot.
[0107] FIG. 28 is a block diagram showing a system
configuration of the robot on which the sensor unit is
mounted, according to the present invention.
[0108] FIG. 29 is a block diagram showing an overall
configuration of the health management system of an
embodiment of the present invention.
[0109] FIG. 30 is an explanatory diagram showing an
example of an arrangement configuration when two sen-
sor units are disposed on a flip-type mobile phone.
[0110] FIG. 31 is an explanatory diagram showing an-
other example of an arrangement configuration when two
sensor units are disposed on a flip-type mobile phone.
[0111] FIG. 32 is an explanatory diagram showing still
another example of an arrangement configuration when
two sensor units are disposed on a flip-type mobile
phone.
[0112] FIG. 33 is a flow chart showing process opera-
tions of a health management terminal.
[0113] FIG. 34 is a flow chart showing process opera-
tions of a management device.
[0114] FIG. 35 is a flow chart showing process opera-
tions of the management device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0115] Embodiments of the medical information detec-
tion apparatus of the present inventions are described
below with reference to the drawings.

First Embodiment

[0116] FIG. 1 is a perspective view schematically
showing a first embodiment of the medical information
detection apparatus of the present invention.
[0117] The medical information detection apparatus of
the first embodiment has a light emitting and receiving
device 1 as pulse wave detecting means, impedance de-
tecting means 2, separators 3, a visible-light cutting filter
4 and a hollow rectangular holder 5.
[0118] The light emitting and receiving device 1 is dis-

15 16 



EP 1 618 842 A1

10

5

10

15

20

25

30

35

40

45

50

55

posed within the holder 5. The light emitting and receiving
device 1 has a light emitting device 11 and a light receiv-
ing device 12 mounted on a substrate 10, and the light
emitting device 11 and the light receiving device 12 are
sealed by a sealing resin 13.
[0119] The impedance detecting means 2 has a cur-
rent application electrode 21, and a voltage detection
electrode 22. The current application electrode 21 and
the voltage detection electrode 22 are formed along pe-
ripheral portions of the front face of the rectangular holder
5. The current application electrode 21 and the voltage
detection electrode 22 are separated by the separators
3. The visible-light cutting filter 4 is then disposed in a
position at the front of the light emitting and receiving
device 1 (on the optical axis of the light emitting device
11 and the light receiving device 12), in a central portion
between the current application electrode 21 and the volt-
age detection electrode 22.
[0120] It should be noted that with consideration to the
light absorption characteristics of oxy-hemoglobin in
blood, it is preferable to use a light emitting device in
which the wavelength of the emitted light is in the wave-
length region of 360 to 660 nm as the light emitting device
11 of the light emitting and receiving device 1. In a similar
manner for the light receiving device 12, it is preferable
to use a light receiving device which is sensitive to re-
ceiving light in a wavelength band of 360 to 660 nm.
[0121] With the medical information detection appara-
tus in this example, the light emitting and receiving device
(pulse wave detecting means) 1 for sensing the flow of
blood and the impedance detecting means 2 for detecting
the impedance of a person’s body are formed in one
piece, thus the systolic and diastolic pressures, the pulse
rate, and the body fat percentage can be measured si-
multaneously in a single measurement. Moreover, the
medical information detection apparatus of the present
example is structured such that a protruding portion 5A
is formed on the peripheral portion of the front side of the
light emitting and receiving unit 1 by walls of the holder
5, and thus even if a person presses the front face of the
medical information detection apparatus with pressure
greater than is required when detecting the pulse wave,
the pulse wave is always sensed at an appropriate pres-
sure because the pressing force is regulated by the pro-
truding portion 5A on the peripheral portion of the light
emitting and receiving device 1.
[0122] It should be noted that if a visible-light cutting
resin is used as the sealing resin 13 of the light emitting
and receiving device 1 in the medical information detec-
tion apparatus of the present example, then there is no
particular need to dispose the visible-light cutting filter 4
in the center portion between the current application elec-
trode 21 and the voltage detection electrode 22, and the
front of the light emitting and receiving device 1 may be
covered by a transparent cover, for example.

Second Embodiment

[0123] FIG. 2 is a perspective view schematically
showing a second embodiment of the medical informa-
tion detection apparatus of the present invention.
[0124] The medical information detection apparatus of
the second embodiment has a light emitting and receiving
device 101 as the pulse wave detecting means, imped-
ance detecting means 102, separators 103 and a visi-
ble-light cutting filter 104, wherein the light emitting and
receiving means 101 and the impedance detecting
means 103 are formed as a single piece in a piece of
sealing resin 105.
[0125] The light emitting and receiving device 101 in-
cludes a light emitting device 111 and a light receiving
device 112 mounted on a substrate 110, and the light
emitting device 111 and the light receiving device 112
are sealed in a sealing resin (a primary mold resin) 113.
[0126] The impedance detecting means 102 has a cur-
rent application electrode 121, and a voltage detection
electrode 122. The current application electrode 121 and
the voltage detection electrode 122 are formed along pe-
ripheral portions of the front face of the sealing resin 105
(the single piece resin), serving as a secondary mold
resin. The current application electrode 121 and the volt-
age detection electrode 122 are separated by the sepa-
rators 103. A visible-light cutting filter 104 is disposed in
a position at the front of the light emitting and receiving
device 101 (on the optical axis of the light emitting device
111 and the light receiving device 112), in a central por-
tion between the current application electrode 121 and
the voltage detection electrode 122.
[0127] It should be noted that with consideration to the
light absorption characteristics of oxy-hemoglobin within
the blood, it is preferable to use a light emitting device in
which the wavelength of the emitted light is in the wave-
length region of 360 to 660 nm as the light emitting device
111 of the light emitting and receiving device 101. In a
similar manner, it is preferable to use a light receiving
device which is sensitive to receiving light in a wavelength
band of 360 to 660 nm as the light receiving device 112.
[0128] The medical information detection apparatus
having the structure shown in FIG. 2 can be obtained by
arranging the visible-light cutting filter 104 in the center
portion between the current application electrode 121
and the pressure detecting electrode 122 of the imped-
ance detecting means 102, and by forming the light emit-
ting and receiving device 101 and the impedance detect-
ing means 102 into a single piece as the pulse wave
detecting means by filling the sealing resin 105 between
the light emitting and receiving device 101, and the cur-
rent application electrode 121 and the voltage detection
electrode 122, while the current application electrode 121
and the voltage detection electrode 122 are installed,
such that the visible-light cutting filter 104 is positioned
at the front of the light emitting and receiving device 101
(on the optical axis of the light emitting device 111 and
the light receiving device 112).
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[0129] With the medical information detection appara-
tus in this example, the light emitting and receiving device
(the pulse wave detecting means) 101 for sensing the
flow of blood, and the impedance detecting means 102
for detecting the impedance of a person’s body are
formed in one piece, thus the systolic and diastolic pres-
sures, the pulse rate and the body fat percentage can be
measured simultaneously in a single measurement.
[0130] It should be noted that in the medical informa-
tion detection apparatus of the present example, if a vis-
ible-light cutting resin is used as the sealing resin 105 for
the secondary mold, then there is no particular need to
dispose the visible-light cutting filter 104 in the center
portion between the current application electrode 121
and the voltage detection electrode 122, and the front of
the light emitting and receiving device 101 may be cov-
ered by a transparent cover, for example.

Third Embodiment

[0131] FIG. 3 is a perspective view schematically
showing a third embodiment of the medical information
detection apparatus of the present invention.
[0132] The medical information detection apparatus of
the third embodiment has a light emitting and receiving
device 201 as pulse wave detecting means, impedance
detecting means 202, separators 203 and a visible-light
cutting filter 204.
[0133] The light emitting and receiving means 201 has
a light emitting device 211 and a light receiving device
212 that are mounted on a substrate 210, and the light
emitting means 211 and the light receiving means 212
are sealed in a piece of sealing resin (primary mold resin)
213.
[0134] It should be noted that with consideration to the
light absorption characteristics of oxy-hemoglobin in
blood, it is preferable to use a light emitting device in
which the wavelength of the emitted light is in the wave-
length region of 360 to 660 nm as the light emitting device
211 of the light emitting and receiving device 201. In a
similar manner, it is preferable to use a light receiving
device which is sensitive to receiving light in a wavelength
band of 360 to 660 nm as the light receiving device 212.
[0135] In the medical information detection apparatus
of the present example, the space on the front side of
the light emitting and receiving device 201 is resin sealed
(secondary molded) in an electrically conductive resin
205. Furthermore, the electrically conductive resin 205
is divided into two symmetrical shapes by the separators
203, and the medical information detection apparatus of
the present invention is characterized in that the current
application electrode 221 and the voltage detection elec-
trode 222 that constitute the impedance detecting means
202 are formed in the divided conductive resin 205, and
in that the visible-light cutting filter 204 is arranged in a
central portion between the current application electrode
221 and the voltage detection electrode 222 that are
made from the conductive resin 205, in a position at the

front of the light emitting and receiving device 201 (on
the optical axis of the light emitting device 211 and the
light receiving device 212).
[0136] The above-noted medical information detection
apparatus having the structure shown in FIG. 3 can be
obtained by a technique wherein the visible-light cutting
filter 204 is disposed at the front of the light emitting and
the receiving device 201 (on the optical axis of the light
emitting device 211 and the light receiving device 212),
and wherein the light emitting and receiving device 201
and the visible-light cutting filter 204 are formed as a sin-
gle piece by filling the conductive resin 205 into the space
on the front side of the light emitting and receiving device
201 while the separators 203 are disposed in a prede-
termined position (the position dividing the current appli-
cation electrode 221 and the voltage detecting electrode
222) on the front side of the light emitting and receiving
device 201, while at the same time forming the current
application electrode 221 and the voltage detection elec-
trode 222 that constitute the impedance detecting means
202.
[0137] With the medical information detection appara-
tus of the present example, the current application elec-
trode 221 and the voltage detection electrode are formed
by filling the conductive resin 205 into the space on the
front side of the light emitting and receiving device (the
pulse wave detecting means) 201 for sensing the blood
flow, thus the light emitting and receiving device 201 and
the impedance detecting means 202 for detecting the
body’s impedance can be formed into a single piece, and
systolic pressure, diastolic pressure and pulse, and the
body fat percentage can be measured simultaneously in
a single measurement. Moreover, since the current ap-
plication electrode 221 and the voltage detection elec-
trode are formed by the filling of the electrically conduc-
tive resin, there is no necessity to form the impedance
detecting means separately, and it is possible to achieve
a reduction in the number of components.
[0138] It should be noted that in the medical informa-
tion detection apparatus of the present example, if a vis-
ible-light cutting resin is used as the conductive resin 205
that is used for the secondary mold, then there is no par-
ticular need to dispose the visible-light cutting filter 204
in the center portion between the current application elec-
trode 221 and the voltage detection electrode 222, and
the front of the light emitting and receiving device 201
may be covered by a transparent cover, for example.

Fourth Embodiment

[0139] FIG. 5 is a block diagram showing the system
configuration of the medical information detection appa-
ratus of a fourth embodiment.
[0140] First, in order to measure blood pressure, it is
necessary to detect the pulse wave at a plurality of loca-
tions (two locations in the fourth embodiment). Thus in
the fourth embodiment, using two of the medical infor-
mation detection apparatuses shown in FIG. 1, the light
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emitting and receiving devices (pulse wave detecting
means) 1 are attached to a part (a sensing part) of a
finger tip, and the impedance detecting units 2 construct-
ed of the current application electrode 21 and the voltage
detecting electrode 22 for measuring the body’s imped-
ance are attached to another part of the finger tip. The
output of the light receiving devices 12 of the light emitting
and receiving devices 1 attached in this way pass through
amps 6 and filter circuits 7, after which they are received
by a computing unit (CPU)303 that will be described later.
[0141] Furthermore, in the fourth embodiment, a cur-
rent source 301 for applying an electric current to the
current application electrodes 21, a voltmeter 302 for
measuring the voltage between the two voltage detecting
electrodes 22, the computing unit 303, an input device
304, a storage device (RAM/ROM) 305, a display device
306 and a communication module 307, and the like are
provided as a measurement system.
[0142] The measurement process of the fourth embod-
iment is described next.
[0143] First, in the fourth embodiment, information
such as the systolic pressure and diastolic pressure val-
ues, which have been measured by another sphyg-
momanometer, age, height, weight and sex are input by
the input device 304 and are stored in the storage device
305. The two light emitting and receiving devices 1 and
the two impedance detecting means 2 are then activated
while attached to a left and a right finger respectively, as
shown in FIG. 5, and the measurement is performed by
applying a current to the current application electrodes
21 from the current source 301. Pulse wave signals from
the two light receiving devices 12, a voltage signal meas-
ured in the voltmeter 302, and an applied current value
from the current source 301 are input into the computing
unit 303 in accordance with the measurement. As well
as determining the pulse wave propagation time from the
two pulse wave signals that were received, the computing
unit 303 determines the body’s impedance value based
on the signal from the voltmeter 302 and the current
source 301, and determines the systolic pressure, diasto-
lic pressure, pulse rate and body fat percentage based
on the pulse wave propagation time and the impedance
value, and the previously entered values such as systolic
pressure and diastolic pressure levels, and age, height,
weight and sex. These calculated results are displayed
on the display device 306, and are stored in the storage
device 305. The results of the calculation of systolic pres-
sure, diastolic pressure, pulse rate and body fat percent-
age may also be transmitted to and received from another
external device using the communication module 307.
[0144] Describing the method used for computing
blood pressure and body fat percentage in simple terms,
it should be noted that in the fourth embodiment, blood
pressure is determined by the relationship between the
systolic pressure value and diastolic pressure levels
measured by another sphygmomanometer (the values
that were input previously), and the actual values of
systolic pressure and diastolic pressure based on the

pulse wave propagation time, and high measurement ac-
curacy may be achieved by correcting the measured
blood pressure levels in accordance with that relation-
ship. Furthermore, for body fat percentage, the body fat
percentage of the subject can be calculated based on a
predetermined formula using the personal information
such as age, height, weight and sex that is input in the
input device 304, and the measured values of imped-
ance.
[0145] Cases in which the medical information detec-
tion apparatus is constituted by employing mobile
phones, laptop personal computers, and mouses that are
connected to personal computers as mobile information
terminal devices (referred to below as "portable-type
health management devices"), are described next as em-
bodiments of the medical information detection appara-
tus of the present invention.

Basic System Structure of Portable-Type Health Man-
agement Device

[0146] Before describing a specific structure of a port-
able-type health management device (a structure that is
incorporated as a single piece into a mobile phone, for
example), the basic system structure for carrying out
blood pressure and body fat percentage measurements
will be described using the measurement block diagram
in FIG. 6.
[0147] The present portable-type health management
device as shown in FIG. 11 is provided with a first pulse
sensing unit 28 to measure a pulse from the right hand,
and a second pulse sensing unit 38 for measuring a pulse
from the left hand.
[0148] While the first pulse wave sensing unit 28 is
provided with a first light emitting element 28A and a first
light receiving element 28B, the second pulse wave sens-
ing unit 38 is provided with a second light emitting ele-
ment 38A and a second light receiving element 38B. A
blood pressure level measuring unit 78 is also provided
for receiving the pulse wave signals obtained by the first
light receiving element 28B and the second light receiving
element 38B in FIG. 6.
[0149] With this configuration, the pulse wave signal
of the left hand obtained by the first light receiving ele-
ment 28B and the pulse wave signal of the right hand
obtained by the second light receiving element 38B are
transmitted to the blood pressure level measuring unit
78, wherein the blood pressure level is measured by the
blood pressure level measuring unit 78. That is to say, it
is possible to know the blood pressure level having a
correlation with the pulse wave propagation time by de-
termining the pulse propagation time that is determined
by the time difference between the pulse wave (pulse
rate) at the two regions. It should be noted that in order
to sense the pulse rate in the blood vessel, it is necessary
to detect the movement of the blood within the blood ves-
sel. For example, the blood flow may be detected by using
the characteristic light absorption spectrum of oxy-hemo-
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globin in red blood platelets in the blood, characterized
in that when light of a certain wavelength is irradiated,
the amount of light that is reflected is reduced by oxy-he-
moglobin absorption.
[0150] Furthermore, the present portable-type health
management device is provided with a first impedance
sensing unit 48, and a second impedance sensing unit
58. The first impedance sensing unit 48 contacts the left
hand, and is provided with a current application electrode
48A and a voltage detection electrode 48B. On the other
hand, the second impedance sensing unit 58 contacts
the right hand, and is provided with a current application
electrode 58A and a voltage detection electrode 58B in
a similar manner as the first impedance unit 48. Moreo-
ver, a numerical input unit 98 is provided that is capable
of entering data such as the subject’s weight, height, age
and sex.
[0151] With this configuration, the body’s impedance
values measured by the impedance sensing unit 48 and
58, and the data, such as the subject’s weight, height,
age and sex that are input from the numerical input unit
98 are transmitted to a body fat percentage measuring
unit 68, and the portable-type health management device
is configured such that the body fat percentage is calcu-
lated in the body fat percentage measuring unit 68.
[0152] Blood pressure levels and information on body
fat percentages that are obtained in this way are trans-
mitted to the display unit 88 and are displayed on the
display unit 88 such that the subject can visually confirm
them.
[0153] Here, 780 to 1000 nm, which is the near infrared
region, is used as the wavelength of the emitted light of
the first and second light emitting elements 28A and 38A
of the first and second pulse sensing units 28 and 38,
and similarly, 780 nm to 1000 nm, which is the near in-
frared region, is used in the same way as the sensitive
wavelength of the first and second light receiving ele-
ments 28B and 38B.
[0154] Furthermore, a wavelength of 360 to 660 nm
may also be substituted and used as the wavelength of
the emitted light of the first and second light emitting el-
ements 28A and 38A of the first and second pulse wave
sensing units 28 and 38, and a wavelength of 360 to 660
nm may be used as the wavelength sensed by the first
and second light receiving elements 28B and 38B. This
utilizes the fact that due to the optical absorption char-
acteristics of oxy-hemoglobin in the blood, there is high
absorption of light having wavelength components of 360
to 660 nm.

Description of the Structure of the Sensing Portion

[0155] The structure of the pulse wave sensing units
28 and 38 and the impedance sensing units 48 and 58
are described in greater detail next. The first pulse sens-
ing unit 28 and the first impedance sensing unit 48 for
the left hand are configured in a single piece as a first
sensing unit 118, and in a similar manner, the second

pulse sensing unit 38 and the second impedance sensing
unit 58 are configured in a single piece as a second sens-
ing unit 128. Both the sensing units 118 and 128 have
the same configuration. Thus, the first sensing unit 118
(left hand) will be described here as a representative ex-
ample.
[0156] FIG. 7A is a front view of the first sensing unit
118, and FIG. 7B is a lateral view of the same. As shown
in these diagrams, the first pulse sensing unit 28 and the
first impedance sensing unit 48 are formed as a single
piece to configure the first sensing unit 118, and the first
sensing unit 118 is structured so that it can sense the
pulse wave and the impedance of a part of the body (such
as the finger tip) at the same location. More specifically,
the front of the first sensing unit 118 is substantially oval
shaped, and the first light emitting element 28A and the
first light receiving element 28B are contained in a de-
pressed portion formed in its center. The current appli-
cation electrode 48A and the voltage detection electrode
48B are also provided on respective surfaces of the first
sensing unit 118. It should be noted that the second sens-
ing unit 128 also has the same configuration.

How Sensing Units are Incorporated in a Mobile Phone

[0157] Next is a description of the configuration and
measurement operation of a portable-type health man-
agement device when a device that is provided with the
above-noted basic system structure is incorporated in a
mobile phone.

Fifth Embodiment

[0158] FIG. 8 shows a measurement operation in a
case in which a portable-type health management device
is incorporated as a single piece with a flip-type mobile
phone 168.
[0159] As shown in FIG. 8, the sensing units 118 and
128 are provided respectively on both ends, in the lon-
gitudinal direction, of the mobile phone 168 when it is in
a closed state. When measuring blood pressure and
body fat percentage, the thumb of a left hand 208 con-
tacts the first sensing unit 118 and the thumb of a right
hand 218 contacts the second sensing unit 128 while the
mobile phone 168 is closed. Thus, the pulse wave signal
of the left thumb obtained by the first light receiving ele-
ment 28B of the first sensing unit 118, and the pulse wave
signal of the right thumb obtained by the second light
receiving element 38B of the second sensing unit 128
are transmitted to the blood pressure level measuring
unit 78, wherein the blood pressure level is measured.
Also, the body’s impedance value measured between
the first impedance sensing unit 48 of the first sensing
unit 118 and the second impedance sensing unit 58 of
the second sensing unit 128, and data such as the sub-
ject’s weight, height, age and sex that was input from the
numerical input unit 98, are transmitted to the body fat
percentage measuring unit 68, wherein the body fat per-
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centage is calculated by the body fat percentage meas-
uring unit 68. The blood pressure and body fat percent-
age that are determined in this way are displayed on a
display screen 818 of the mobile phone (displayed on a
sub screen when using a flip-type mobile phone 168).

Sixth Embodiment

[0160] The present embodiment is one in which the
portable-type health management device is incorporated
as a single piece in a flip-type mobile phone 168 such
that the blood pressure levels and the body fat percent-
age are measured while the mobile phone 168 is in an
unfolded (open) state. In the present embodiment, the
basic system structure for measuring the blood pressure
and the body fat percentage, and the structure of the
sensing units 118 and 128 is the same as described
above, and thus their description is hereby omitted.
[0161] FIG. 9 shows the front side of the mobile phone
168 according to the present embodiment while in the
open state. The first sensing unit 118 is disposed in a
position in which the thumb of the left hand will be natu-
rally placed when the mobile phone is held by a person
with both hands, and the second sensing unit 128 is dis-
posed in a position in which the thumb of the right hand
will be naturally placed when the mobile phone is held
by a person with both hands.
[0162] Thus, when measuring blood pressure and
body fat percentage, the thumb of the left hand contacts
the first sensing unit 118, and the thumb of the right hand
contacts the second sensing unit 128 while the mobile
phone is open. Thus, the pulse wave signal of the left
thumb obtained by the first light receiving element 28B
of the first sensing unit 128, and the pulse wave signal
of the right thumb obtained by the second light receiving
element 38B of the second sensing unit 128 are trans-
mitted to the blood pressure level measuring unit 78,
wherein the blood pressure level is measured. Also, the
body’s impedance value measured between the first im-
pedance sensing unit 48 of the first sensing unit 118 and
the second impedance sensing unit 58 of the second
sensing unit 128, and data such as the subject’s weight,
height, age and sex that was input from the numerical
input unit 98, are transmitted to the body fat percentage
measuring unit 68, wherein the body fat percentage is
calculated at the body fat percentage measuring unit 68.
The blood pressure and body fat percentage that are
determined in this way are displayed on a display screen
(main screen) 88 of the mobile phone.

Seventh Embodiment

[0163] The present embodiment is a modified example
of the embodiment in which the portable-type health man-
agement device is incorporated as a single piece with
the flip-type mobile phone 168 such that the blood pres-
sure levels and the body fat percentage are measured
while the mobile phone 168 is in an unfolded (open) state.

The present embodiment also has the basic system
structure for measuring the blood pressure and the body
fat percentage and the structure of the sensing units 118
and 128 is the same as described above. Thus their de-
scription is hereby omitted.
[0164] FIG. 10 shows the back side of the mobile
phone 168 according to the present embodiment, while
in the open state. The first sensing unit 118 is disposed
in a position in which the index finger of the left hand will
be naturally placed when a person holds the mobile
phone with both hands (when the mobile phone 168 is
held facing the front face), and the second sensing unit
128 is disposed in a position in which the index finger of
the right hand will be naturally placed when a person
holds the mobile phone with both hands.
[0165] Thus, when measuring blood pressure and
body fat percentage, the index finger of the left hand con-
tacts the first sensing unit 118, and the index finger of
the right hand contacts the second sensing unit 128 while
the mobile phone 168 is open. Thus, the pulse wave sig-
nal of the left hand finger obtained by the first light re-
ceiving element 28B of the first sensing unit 118, and the
pulse wave signal of the right hand finger obtained by
the second light receiving element 38B of the second
sensing unit 128 are transmitted to the blood pressure
level measuring unit 78, wherein the blood pressure level
is measured. Also, the body’s impedance value meas-
ured between the first impedance sensing unit 48 of the
first sensing unit 118 and the second impedance sensing
unit 58 of the second sensing unit 128, and data such as
the subject’s weight, height, age and sex that was input
from the numerical input unit 98, are transmitted to the
body fat percentage measuring unit 68, wherein the body
fat percentage is calculated by the body fat percentage
measuring unit 68. The blood pressure and body fat per-
centage that are determined in this way are displayed on
the display screen 88 of the mobile phone. The display
screen 88 may be the display panel on the front side of
the mobile phone, or it may be the display panel 818 on
the back side (what is known as a sub-screen).

Eighth Embodiment

[0166] The present embodiment is an embodiment in
which the portable-type health management device is
incorporated as a single piece in a non-flip-type mobile
phone (what is known as a "straight-type mobile phone").
In the present embodiment as well, the basic system
structure for measuring the blood pressure and the body
fat percentage, and the structure of the sensing units 118
and 128 is the same as described above, and thus their
description is hereby omitted.
[0167] FIG. 11 shows a front side of a mobile phone
268 according to the present embodiment. The first sens-
ing unit 118 is disposed in a position in which the thumb
of the left hand can be naturally placed when a person .
holds the mobile phone with both hands. More specifi-
cally, the first sensing unit 118 is disposed in a position
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in the vicinity of the left side edge of the central portion
in the longitudinal direction (the vertical direction of FIG.
11) or in a position in the vicinity of the left side edge of
the upper end portion in the longitudinal direction of the
mobile phone 268.
[0168] On the other hand, the second sensing unit 128
is disposed in a position in which the thumb of the right
hand can be naturally placed when a person holds the
mobile phone with both hands. More specifically, the sec-
ond sensing unit 128 is disposed in a position in the vi-
cinity of the right side edge of the central portion in the
longitudinal direction (the vertical direction of FIG. 11),
in a position in the vicinity of the right side edge of the
upper end portion in the longitudinal direction, or in a
position at the center, in the horizontal direction, at the
top end portion in the longitudinal direction of the mobile
phone 268.
[0169] Thus, the thumb of the left hand contacts the
first sensing unit 118 and the thumb of the right hand
contacts the second sensing unit 128 when measuring
blood pressure and body fat percentage. Thus, the blood
pressure level and the body fat percentage are meas-
ured, and the result is displayed on the display screen
88 of the mobile phone 268 in a similar manner to the
embodiments described above.
[0170] It should be noted that in the case of the present
embodiment, the locations in which the first sensing unit
118 and the second sensing unit 128 are disposed are
not limited to a single location each, but may be disposed
in multiple locations (the locations described above).

Ninth Embodiment

[0171] The present embodiment is a modified embod-
iment of the case in which the portable-type health man-
agement device is incorporated as a single piece in the
non-flip-type mobile phone 268 (what is known as a
"straight-type mobile phone"). The basic system struc-
ture for measuring the blood pressure and the body fat
percentage, and the structure of the sensing units 118
and 128 of the present embodiment is the same as de-
scribed above, and thus their description is hereby omit-
ted.
[0172] FIG. 12 shows the back side of the mobile
phone 268 according to the present embodiment. The
first sensing unit 118 is disposed in a position in which
the index finger of the left hand can be naturally placed
when a person holds the mobile phone with both hands.
More specifically, the first sensing unit 118 is disposed
on the back surface in a position in the vicinity of the right
side edge of the central portion in the longitudinal direc-
tion (the vertical direction of FIG. 12), in a position in the
vicinity of the right side edge of the upper end portion in
the longitudinal direction, or in a position at the center,
in the horizontal direction, of the top end portion in the
longitudinal direction.
[0173] On the other hand, the second sensing unit 128
is disposed in a position in which the index finger of the

right hand can be naturally placed when a person holds
the mobile phone with both hands. More specifically, the
second sensing unit 128 is disposed on the back surface
in a position in the vicinity of the left side edge of the
central portion in the longitudinal direction (the vertical
direction of FIG. 12), or in a position in the vicinity of the
left side edge of the upper end portion in the longitudinal
direction.
[0174] Thus, the index finger of the left hand contacts
the first sensing unit 118 and the index finger of the right
hand contacts the second sensing unit 128 when meas-
uring blood pressure and body fat percentage. Thus, the
blood pressure level and the body fat percentage are
measured and the result is displayed on the display
screen 88 of the mobile phone 268, in a similar manner
to the embodiments described above.
[0175] It should be noted that in the case of the present
embodiment as well, the locations in which the first sens-
ing unit 118 and the second sensing unit 128 are dis-
posed are also not limited to a single location each, but
may be disposed in multiple locations (the locations de-
scribed above).

Tenth Embodiment

[0176] The present embodiment is one in which an Ir-
DA light emitting element, which is an infrared commu-
nication element mounted in a mobile phone, is used as
the light emitting element of a sensing unit. That is, func-
tions for both communicating and for pulse wave detec-
tion are included in the IrDA light emitting element. In this
case, the wavelength of the light that is emitted by the
light emitting element, and the wavelength of light to
which the light receiving element is sensitive is 940 nm,
and the IrDA light emitting element has an emitted light
wavelength and a received light wavelength that are ca-
pable of measuring a pulse wave. Moreover, the IrDA
light emitting element is formed as a single piece with
the impedance sensing unit, and this may be taken as
the sensing unit.
[0177] It should be noted that in a mobile phone in
which the IrDA light emitting element is only provided in
a single location, the IrDA device may be utilized as the
light emitting element of either one of the pulse wave
sensing units, and for a mobile phone in which an IrDA
light emitting element is provided in two locations, the
elements of the IrDA device may be used as the light
emitting elements 28A and 38A of both pulse wave sens-
ing units 28 and 38.
[0178] FIG. 13 shows a measuring operation using a
flip-type mobile phone 168 containing an IrDA light emit-
ting element, the mobile phone provided with a first sens-
ing unit 118 in which the IrDA light emitting element is
formed as a single piece with the impedance sensing unit.
[0179] As shown in FIG. 13, the sensing units 118 and
128 are disposed on both ends respectively, in the lon-
gitudinal direction of the mobile phone 168 while in the
closed state. When measuring the blood pressure and
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body fat percentage, the thumb of the left hand 208 touch-
es the first sensing unit 118, and the thumb of the right
hand 218 touches the second sensing unit 128 while the
mobile phone is in the closed state. Thus the blood pres-
sure level and the body fat percentage are measured in
a similar manner to the case of the embodiments de-
scribed above. The blood pressure level and the body
fat percentage that are determined in this way are dis-
played on the display screen 818 of the mobile phone
(displayed on the sub-screen in the case of the flip-type
mobile phone 168).

Eleventh Embodiment

[0180] The present embodiment relates to a case in
which the portable-type health management device, pro-
vided with a sensing unit in which an IrDA light emitting
element is utilized as the light emitting element of the
pulse wave sensing unit, and in which the pulse wave
sensing unit and the impedance sensing unit are formed
as a single piece, is incorporated as a single piece with
the mobile phone 168, wherein the portable-type health
management device is configured so as to measure
blood pressure level and body fat percentage while the
mobile phone 168 is in the open state.
[0181] FIG. 14 shows the mobile phone 168 according
to the present embodiment in the open state. The first
sensing unit 118, in which the IRDA light emitting element
and the impedance unit are formed as a single piece, is
disposed in a position in which the thumb or the index
finger of the left or the right hand is naturally placed when
the mobile phone is held by a person, and the second
sensing units 128 are disposed in positions in which the
thumb or the index finger of the remaining hand is natu-
rally placed when the mobile phone is held by a person
(either one of the two location shown in FIG. 14).
[0182] Thus, when measuring the blood pressure and
body fat percentage, the right or the left hand touches
the first sensing unit 118, while the mobile phone 168 is
in the open state, and the other hand touches the second
sensing unit 128. Thus, the blood pressure level and the
body fat percentage are measured in a similar manner
as the embodiment described above, and the results are
displayed on the display screen 88 of the mobile phone.
It should be noted that the second sensing unit 128 may
be provided at both of the two locations shown in FIG. 14.

Twelfth Embodiment

[0183] The present embodiment relates to a case in
which the portable-type health management device, pro-
vided with a sensing unit in which an IrDA light emitting
element is utilized as the light emitting element of the
pulse wave sensing unit, and in which the pulse wave
sensing unit and the impedance sensing unit are formed
as a single piece, is incorporated as a single piece with
the mobile phone 268 (what is known as a "straight type
mobile phone").

[0184] FIG. 15 shows the mobile phone 268 according
to the present embodiment. The first sensing unit 118 in
which the IRDA light emitting element and the impedance
sensing unit are formed as a single piece is disposed in
a position in which the thumb or the index finger of the
left or the right hand is naturally placed when the mobile
phone is held by a person, and the second sensing units
128 are disposed in positions in which the thumb or the
index finger of the remaining hand is naturally placed
when the mobile phone is held by a person (either one
of the two location shown in FIG. 15).
[0185] Thus, when measuring the blood pressure and
body fat percentage, the right or the left hand touches
the first sensing unit 118, and the other hand touches the
second sensing unit 128. Thus, the blood pressure level
and the body fat percentage are measured in a similar
manner to the embodiments described above, and the
results are displayed on the display screen 88 of the mo-
bile phone. It should be noted that in the present embod-
iment, the second sensing unit 128 may also be provided
at both of the two locations shown in FIG. 15.

Thirteenth Embodiment

[0186] The present embodiment relates to a case in
which, in a mobile phone 168 provided with a fingerprint
sensor and an IrDA light emitting element, the porta-
ble-type health management device provided with a
sensing unit in which an IrDA light emitting element is
utilized as the light emitting element of the pulse wave
sensing unit, and in which the pulse wave sensing unit
and the impedance sensing unit are formed as a single
piece, is incorporated as a single piece in the flip-type
mobile phone 168, and the blood pressure level and
body-fat percentage are measured while the mobile
phone 168 is in the unfolded (open) state.
[0187] FIG. 16 shows the mobile phone 168 according
to the present invention in the unfolded state, wherein
the first sensing unit 118 in which the IRDA light emitting
element and the impedance unit are formed as a single
piece, is disposed in a position in which the thumb or the
index finger of the left or the right hand is naturally placed
when the mobile phone is held by a person, and the sec-
ond sensing unit 128, which serves as the electrodes of
the fingerprint sensor and the electrodes of the imped-
ance sensing unit, is disposed in a position in which the
thumb or the index finger of the remaining hand is natu-
rally placed when the mobile phone is held by a person.
[0188] Thus, when measuring the blood pressure and
the body fat percentage, the left hand or the right hand
contacts the first sensing unit 118 while the mobile phone
168 is in the open state, and the other hand touches the
second sensing unit 128. Thus, in a similar manner to
the above-noted embodiments, the blood pressure level
and the body fat percentage is measured, and the result
is displayed on the display screen 88 of the mobile phone.
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Fourteenth Embodiment

[0189] The fourteenth embodiment will be described
next. As shown in FIG. 17, the present embodiment is
one that uses a mobile phone 168 that is capable of in-
frared communications and that contains a built-in first
sensing unit 118 in which the IrDA light emitting element
is utilized as the light emitting element of the pulse wave
sensing unit, and which is formed as a single piece with
the impedance unit, and a second sensing unit 128. The
portable-type health management device is configured
to perform infrared communication between the mobile
phone 168 and an external device (personal computer)
608 that is provided with an in-built IrDA device 618 and
that is capable of infrared communication in which the
IrDA device is utilized, to send the blood pressure levels
and the body fat percentage measured with the mobile
phone 168 to the external device 608 for performing daily
health management, and to send information necessary
for measuring the blood pressure level and the body fat
percentage, such as height, weight, age, sex and refer-
ence blood pressure from the external device 608 to the
mobile phone 168.

Fifteenth Embodiment

[0190] For a mobile phone 168 provided with an IrDA
light emitting element, the present embodiment relates
to a case in which a portable-type health management
device provided with a sensing unit in which the IrDA light
emitting element is utilized as the light emitting element
of the pulse wave sensing unit, and in which the pulse
wave sensing unit is formed in a single piece with the
impedance sensing unit, is incorporated as a single piece
into the flip-type mobile phone 168, wherein the blood
pressure level, body-fat percentage and blood sugar lev-
el are measured while the mobile phone 168 is in the
unfolded (open) state.
[0191] FIG. 18 shows the mobile phone 168 according
to the present embodiment in the unfolded state, wherein
the first sensing unit 118, made by forming the IRDA light
emitting element and the impedance unit in a single
piece, is disposed in a position in which the thumb or the
index finger of the left or the right hand is naturally placed
when the mobile phone is held by a person, and the sec-
ond sensing unit 128, which serves both as a blood sugar
level sensor and as the electrodes of the impedance
sensing unit, is disposed in a position in which the thumb
or the index finger of the remaining hand is naturally
placed when the mobile phone is held by a person.
[0192] Thus, when measuring the blood pressure, the
body fat percentage and the blood sugar level, the left
hand or the right hand contacts the first sensing unit 118
while the mobile phone 168 is in the open state, and the
other hand touches the second sensing unit 128. Thus,
the blood pressure level and the body fat percentage are
measured in a similar manner to the above-noted em-
bodiments. Additionally, the blood sugar level is also

measured, and the results are displayed on the display
screen 88 of the mobile phone. Moreover, the measured
blood pressure, body fat percentage and blood sugar lev-
el are sent to the external device 608 for performing daily
health management by infrared communication using the
IrDA light emitting element, and information necessary
for measuring the blood pressure level, body fat percent-
age and blood sugar level, such as height, weight, age,
sex and reference blood pressure can also be sent from
the external device 608 to the mobile phone 168.
[0193] It should be noted that the blood sugar level
sensor of the present embodiment may be a well-known
chemical type blood sugar level sensor, or an optical type
blood sugar level sensor.
[0194] Furthermore, in the present embodiment, it is
also possible to configure the portable-type health man-
agement device so as to transmit the medical informa-
tion, such as the measured blood sugar level, blood pres-
sure and body fat percentage, to a medical institution or
the like using a communicating function such as the in-
ternet built into the mobile phone 168, to have a doctor
make a diagnosis, and then send the result of the diag-
nosis back to the mobile phone 168 using the communi-
cating function such as the internet. Moreover, it is also
possible to make an appointment to visit the medical in-
stitution.
[0195] In a mobile phone that has an inbuilt function
to execute application software, it is also possible to ex-
ecute an application based on the medical information,
such as the measured blood sugar level, blood pressure
and pulse rate. For example, it is possible to alter the
progress of a game in accordance with changes in blood
pressure or pulse rate, or to assess compatibility with the
other party when using a video phone based on changes
in blood pressure and pulse rate. It is also possible to
execute applications, such as those for diagnosing the
degree of stress, based on blood pressure and pulse
rate. These are not limited to the mobile phone 168 ac-
cording to the present invention, and can also be applied
to any of the mobile phones according to the above-noted
embodiments.

Sixteenth Embodiment

[0196] The sixteenth embodiment will be described
next. The present embodiment is one in which a mobile
phone 168 that contains an inbuilt alarm function (FIG.
19) incorporates the portable-type health management
device according to the present invention, wherein the
time for measuring the medical information is set with the
alarm function. Thus the medical information can be
measured every day at a specified time without being
forgotten.

Seventeenth Embodiment

[0197] The seventeenth embodiment will be described
next. The present embodiment is one in which the port-
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able-type health management device is incorporated as
a single piece with a notebook-type personal computer,
which is provided as a mobile information terminal de-
vice.
[0198] In a personal computer 708 as shown in FIG.
20, the first sensing unit 118 is disposed in a position to
which the left hand will naturally come when a person
types at a keyboard, and the second sensing unit 128 is
disposed in a position to which the right hand will naturally
come when a person types at the keyboard.
[0199] Thus, when measuring blood pressure and
body fat percentage the index finger, the thumb, or the
palm, for example, of the left hand touches the sensing
unit 118, and the index finger, the thumb or the palm, for
example of the right hand touches the second sensing
unit 128. Thus, the blood pressure level and the body fat
percentage are measured in the same manner as in the
cases of the embodiments noted above, and those re-
sults are displayed on a liquid screen panel 718 of the
personal computer 708.

Eighteenth Embodiment

[0200] The eighteenth embodiment of the present in-
vention will be described next. The present embodiment
is one in which the portable-type health management de-
vice is incorporated as a single piece with a mouse that
is connected to a personal computer, which is provided
as a mobile information terminal device.
[0201] As shown in FIG. 21, the second sensing unit
128 is disposed in the vicinity of an upper portion of a
mouse 808, and the first sensing unit is disposed on a
side face of the mouse 808.
[0202] Thus, when measuring blood pressure and
body fat percentage, the palm, the thumb or the index
finger, for example, of the right hand contacts the second
sensing unit 128, and the thumb or the index finger, for
example, of the left hand contacts the first sensing unit
118. Thus, the blood pressure level and the body fat per-
centage are measured in the same way as the cases of
the above-noted embodiments and the result is displayed
on the liquid crystal display panel 728 of the personal
computer 708.
[0203] A case in which a steering wheel, shift lever or
seat, for example, which are provided as internal fixtures
of a vehicle, is utilized to constitute a medical information
detection apparatus (referred to below as a vehi-
cle-mounted health management device) as an embod-
iment of the medical information detection apparatus of
the present invention will be described next.
Further embodiments of the present invention are de-
scribed below with reference to the drawings.

Basic System Structure of the Vehicle-Mounted Health 
Management Device

[0204] With the specific configuration of the vehi-
cle-mounted health management device (the configura-

tion in which the vehicle-mounted health management
device is incorporated as a single piece in the steering
wheel or the like), the basic system for measuring blood
pressure and body fat percentage is the same as the
configuration of FIG. 6 described previously, apart from
the fact that the numerical input unit 98 is not only capable
of directly inputting data such as the subject’s weight,
height, age and sex, in the configuration shown in FIG.
6, but that in the present embodiment, this data can be
received (received from an external device 30, which will
be described later).
[0205] With this configuration, the impedance value of
the human body measured by the impedance sensing
unit 48 and 58 and the data, such as the subject’s weight,
height, age and sex that is input from the numerical input
unit 98 (or that the numerical input unit 98 receives) is
transmitted to the body fat percentage calculating unit
68, and the body fat percentage is calculated in the body
fat percentage calculating unit 68.
[0206] The information of the blood pressure levels
and the body fat percentage determined in this way is
transmitted to the display unit 88 and is displayed in the
display unit 88 so that the subject can visually confirm it,
or is displayed on a display screen of an external device
308 by information transfer from the display screen 88
to the external device 308.
[0207] The configuration of the sensing unit is also the
same as in FIG. 7A and FIG. 7B, and thus the description
thereof is hereby omitted.

How the Vehicle-Mounted Health Management Device 
is Incorporated into the Steering Wheel

[0208] The configuration and measurement operation
of a case in which the vehicle-mounted health manage-
ment device, provided with the above noted basic system
configuration, is incorporated into a steering wheel is de-
scribed next.

Nineteenth Embodiment

[0209] FIG. 22 shows a steering wheel 208, and an
external device 308 (such as a mobile phone) that is ca-
pable of communicating with the vehicle-mounted health
management device incorporated in the steering wheel
208, according to the nineteenth embodiment.
[0210] As shown in FIG. 22, the sensing units 118 and
128 are each provided on parts of the steering wheel 208
that are gripped by the driver. More specifically, the first
sensing unit 118 is embedded in a lower left portion when
the steering wheel 208 is viewed from the front (what is
known as the 8 o’clock position), and the second sensing
unit 128 is embedded in a lower right portion when the
steering wheel is viewed from the front (what is known
as the 4 o’clock position).
[0211] The second light emitting element 38A of one
of those sensing units 118 and 128 (for example, the
second sensing unit 128) is constituted by an IrDA device,
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serving as an infrared communication element, wherein
the vehicle-mounted health management device is con-
figured such that information of the measured blood pres-
sure level and body fat percentage is transmitted to the
external device 308 by infrared communication with the
IrDA device. Thus, an IrDA device 31 for infrared com-
munication is also provided on the external device 308.
Moreover, the external device 308 stores the information
necessary for measuring blood pressure and body fat
percentage, and is also configured so as to transmit this
information to the vehicle-mounted health management
device. This transmitted information may be taken to be
information such as the subject’s weight, height, age, sex
and reference blood pressure.
[0212] While driving the vehicle, the driver’s left hand
contacts the first sensing unit 118 and the driver’s right
hand contacts the second sensing unit 128. Thus, the
pulse wave signal of the left hand that is obtained by the
first light receiving element 28B of the first sensing unit
118, and the pulse wave signal of the right hand that is
obtained by the second light receiving element 38B of
the second sensing unit 128 are transmitted to the blood
pressure level calculating unit 78 where the blood pres-
sure level is calculated. The body’s impedance value that
is measured between the first impedance sensing unit
48 of the first sensing unit 118 and the second impedance
sensing unit 58 of the second sensing unit 128, and the
data, such as the subject’s weight, height, age and sex
that is input from the numerical input unit 98 (or that is
received from the external device 308) is transmitted to
the body fat percentage measuring unit 68, and the body
fat percentage is calculated in the body fat percentage
measuring unit 68. Information of the blood pressure lev-
els and body fat percentage information determined in
this way is transmitted to the external device 308, and
the information is displayed on a display panel 328 pro-
vided on the external device 308 and is stored. Further-
more, the blood pressure level, and value of the body fat
percentage may also be displayed on an instrument pan-
el in the vehicle.

Twentieth Embodiment

[0213] In addition to the configuration of the above-not-
ed nineteenth embodiment, the present embodiment is
one in which a sensing unit is provided on the shift lever.
That is to say, in addition to the first and second sensing
units 118 and 128 provided on the steering wheel 208,
the present embodiment has a third sensing unit 138 em-
bedded in a grip portion 418 of a shift lever 408 as shown
in FIG. 23. The configuration of the third sensing unit 138
is substantially the same as the first sensing unit 118 of
the first embodiment described above, and so the de-
scription thereof is hereby omitted.
[0214] In the configuration of the present embodiment,
the driver has a driving posture in which, when driving
the vehicle, the left hand contacts the first sensing unit
118 and the right hand contacts the second sensing unit

128, or a posture in which the left hand contacts the shift
lever 408 and the right hand contacts the second sensing
unit 128.
[0215] In the case of the first driving posture, the blood
pressure and body fat percentage can be measured in
the same way as in the case of the above-described nine-
teenth embodiment.
[0216] On the other hand, in the case of the second
driving posture, the pulse wave signal of the left hand
that is obtained by the light receiving element of the third
sensing unit 138 and the pulse wave signal of the right
hand that is obtained by the second light receiving ele-
ment 38B of the second sensing unit 128 are transmitted
to the blood pressure measuring unit 78, wherein the
blood pressure level is measured. Furthermore, the
body’s impedance value that is measured between an
impedance sensing unit of the third sensing unit 138 and
the second impedance sensing unit 58 of the second
sensing unit 128, and the data, such as the subject’s
weight, height, age and sex that is input from the numer-
ical input unit 98 (or that is received from the external
device 308) is transmitted to the body fat percentage
measuring unit 68, wherein the body fat percentage is
calculated in the body fat percentage measuring unit 68.
The blood pressure levels and body fat percentage in-
formation determined in this way are transmitted to the
external device 308, and the information is displayed on
a display panel 328 provided on the external device 308
and is stored. Furthermore, the blood pressure level, and
value of the body fat percentage may also be displayed
on an instrument panel in the vehicle.

Twenty-first Embodiment

[0217] The present embodiment is one in which, in ad-
dition to the configuration of the twentieth embodiment
described above, a blood sugar level sensor is provided
in each of the sensing units 118, 128 and 138, whereby
blood pressure, body fat percentage and blood sugar lev-
el can be measured.
[0218] As shown in FIG. 24, in the configuration of the
present embodiment, the information of the measured
blood pressure level, body fat percentage and blood sug-
ar level is transmitted to the external device 308, and the
information is displayed on the display panel 38 provided
on the external device 308, and is stored. Furthermore,
the blood pressure level, body fat percentage and blood
sugar level may also be displayed on an instrument panel
508 in the vehicle.
[0219] It should be noted that the blood sugar level
sensor of the present embodiment may be a well-known
chemical blood sugar level sensor, or optical blood sugar
level sensor.

Twenty-second Embodiment

[0220] The configuration and measurement operation
of a case in which the vehicle-mounted health manage-
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ment device provided with the above-noted basic system
configuration is incorporated into a seat in the vehicle is
described next.
[0221] FIG. 25 shows a seat 608 according to the
present twenty-second embodiment. As shown in FIG.
25, the first sensing unit 118 is embedded in an armrest
618 for the left hand, provided on the seat 608, and the
second sensing unit 128 is embedded in an armrest 628
for the right hand, provided on the seat 608. The positions
in which the sensing units 118 and 128 are embedded
are set as positions in which the subject’s palms or finger
tips make contact when the subject’s arms are placed on
the armrests 618 and 628, when sitting in the seat 608.
[0222] In the case of the present embodiment too, the
vehicle-mounted health management system is config-
ured such that the second light emitting element 38A of
one of the sensing units 118 and 128 (for example, the
second sensing unit 128) is constituted by an IrDA device
serving as an infrared communication element, wherein
the information of the measured blood pressure level and
body fat percentage is transmitted to an unshown exter-
nal device by infrared communication with the IrDA de-
vice. The external device is the same as the external
device in the embodiments described above, and so the
description thereof is hereby omitted.
[0223] When a passenger in the vehicle sits in the seat
608 and places his arms on the armrests 618 and 628,
the left hand contacts the first sensing unit 118, and the
right hand contacts the second sensing unit 128. Thus,
the pulse wave signal of the left hand that is obtained by
the first light receiving element 28B of the first sensing
unit 118, and the pulse wave signal of the right hand that
is obtained by the second light receiving element 38B of
the second sensing unit 128 are transmitted to the blood
pressure level measuring unit 78 wherein the blood pres-
sure level is measured. The body’s impedance value that
is measured between the first impedance sensing unit
48 of the first sensing unit 118 and the second impedance
sensing unit 58 of the second sensing unit 128, and the
data, such as the subject’s weight, height, age and sex
that is input from the numerical input unit 98 (or that is
received from the external device 308) is transmitted to
the body fat percentage measuring unit 68, and the body
fat percentage is calculated in the body fat percentage
measuring unit 68. The information of the blood pressure
level and body fat percentage determined in this way is
transmitted to the external device 308, and the informa-
tion is displayed on a display panel 328 provided on the
external device 308 and is stored. Furthermore, the blood
pressure level, and value of the body fat percentage may
also be displayed on an instrument panel in the vehicle.
[0224] It should be noted that the seat according to the
present embodiment may be applied to any one of the
driver’s seat, the passenger’s seat, or the back seats.
[0225] The vehicle-mounted health management de-
vice according to the embodiments described above has
been provided so as to only display the measurement
results, however for the vehicle mounted health manage-

ment device according to the embodiments below, the
vehicle responds in accordance with the measured val-
ues.

Twenty-third Embodiment

[0226] The present embodiment is one in which the
vehicle-mounted health management device judges
whether or not the subject is in a physical condition to
drive the vehicle, based on the measured values, and is
configured so as to notify the result of the judgment.
[0227] More specifically, based on the measured val-
ues, the vehicle-mounted health management device
judges whether or not the subject is sleepy, whether or
not the pulse rate is much faster than normal, whether
or not blood pressure is much higher than normal and
whether or not the subject’s consciousness is muddled
or is absent due to diabetes, wherein warnings such as
"danger" may be displayed on the instrument panel in
response. The subject may also be warned by an alarm
sound. These control operations may be executed by
unshown notifying means provided in the vehicle-mount-
ed health management device. Furthermore, in a situa-
tion in which the subject drives the vehicle despite not
being in a condition to do so, the present embodiment
may be set so as to automatically stop the vehicle.

Twenty-fourth Embodiment

[0228] In the present embodiment, the vehicle mount-
ed health management device is configured so as to ad-
just the set strength and set temperature of an air-con-
ditioning apparatus based on the measured values.
[0229] More specifically, the vehicle mounted health
management device adjusts the temperature, strength,
direction and humidity of the air in the air-conditioning
apparatus, for example, wherein when the blood pres-
sure of the subject is high, the air-conditioning apparatus
is adjusted to increase the wind strength and decrease
the set temperature of the air blown onto the subject. For
example, if the seat 608 according to the twenty-second
embodiment described above is used as the driving seat,
the passenger seat, and the back seats respectively, then
it is possible to set the state of the air-conditioning indi-
vidually in accordance with the condition of each passen-
ger. These control operations may be executed by un-
shown air-conditioning controlling means provided in the
vehicle mounted health management device.

Twenty-fifth Embodiment

[0230] In the present embodiment, the vehicle mount-
ed health management device is configured so as to ad-
just the volume of an acoustic device based on the meas-
ured values. More specifically, if the subject’s blood pres-
sure is measured, then the vehicle mounted health man-
agement device can be set to increase the volume of the
acoustic device if it is judged that the subject is getting
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sleepy.
[0231] Furthermore, in a case in which the seat 608
according to the twenty-second embodiment described
above is used for the driving seat, the passenger seat,
and the back seats respectively, if a passenger other
than the driver is judged to be getting sleepy, then it is
possible to reduce the volume of the sound coming from
the speaker that is closest to the seating position of that
passenger. These control operations may be executed
by unshown acoustic controlling means provided in the
vehicle mounted health management device.
[0232] It should be noted that, in the embodiments de-
scribed above, one each of the first and second sensing
units 118 and 128 have been disposed on the steering
wheel 208, however it is also possible to dispose a plu-
rality of each of the sensing units.

Twenty-Sixth Embodiment

[0233] The twenty-sixth embodiment is described next
with reference to the drawings. FIG. 26 shows a structural
example of a sensor unit 1X for sensing medical infor-
mation.
[0234] The sensor unit 1X of the present embodiment
is capable of sensing medical information by attachment
to the finger tips of a hand portion of a robot arm, as
shown in FIG. 27, for example. In this example, the sen-
sor units 1X are attached on the palm side of the thumbs
of the left and right hands, however there is no limitation
to attaching to sensor units 1X to just the thumbs, and
they may be attached to the index fingers, middle, ring
or little fingers, or the like. There is also no limitation to
attach the sensor unit 1X to the finger tips, and so they
may, in some cases, be attached to the back of the hand
or the palm. In any case, the sensor units 1X should be
attached in positions that are easiest for sensing a per-
son’s medical information.
[0235] The sensor unit 1X shown in FIG. 26 is provided
with a light emitting device 11 and a light receiving device
12, serving as pulse wave sensors for measuring infor-
mation such as a person’s pulse rate and blood pressure,
mounted on a flexible substrate 13 and arranged in the
center, and electrodes 15 and 16, divided into two by an
insulating portion 14, provided so as to surround the light
emitting device 11 and the light receiving device 12. The
electrodes 15 and 16 are the current application elec-
trode and the voltage detection electrode for measuring
a person’s impedance, and they can also serve as elec-
trodes for measuring electrocardiac signals.
[0236] FIG. 28 is a block diagram showing a system
configuration of a robot-type medical information detec-
tion apparatus that contains a sensor unit 1X of the con-
figuration described above.
[0237] First, since it is necessary to sense the pulse
waves at a plurality of locations in order to measure blood
pressure, in this example, two of the sensor units 1X
shown in FIG. 26 are used, and the sensor units 1X are
disposed on the finger tips (in this example, the thumbs)

of the hands of the left and right arms. The outputs of the
light receiving devices 12 arranged in this way pass
through amps 6 and filter circuits 7, after which they are
input to a computing unit 303, which will be described
later.
[0238] In this embodiment, a current source 301 for
applying an electric current to the current application
electrodes 15, a voltmeter 302 for measuring the voltage
between the two voltage detecting electrodes 16, the
computing unit (CPU) 303, an input device 304, a storage
device (RAM/ROM) 305, a display device 306 and a com-
munication module 307, and the like are provided as a
measurement system. A mechanism control unit 308 for
controlling various mechanisms such as a robot arm, a
hand or fingers is connected in both directions to the com-
puting unit 303.

Twenty-seventh Embodiment

[0239] The embodiment of a case in which the ro-
bot-type medical information detection apparatus having
the above described configuration is used as a medical
/ care robot is described next. It is believed that in the
aging society to come, there will be developments in ro-
bots for medical treatment and senior care. Of the med-
ical information about a person, information such as a
person’s pulse rate and blood pressure is particularly im-
portant.
[0240] The measurement process of the twenty-sev-
enth embodiment is described next.
[0241] First, in the present embodiment, information
such as the systolic pressure and diastolic pressure val-
ues, which have been measured by another sphyg-
momanometer, age, height, weight and sex are input by
the input device 304 and are stored in the storage device
305. The sensor units 1X are then activated while the
two sensor unit 1X are in contact with a person’s left and
right finger respectively, as shown in FIG. 28, and the
measurement is executed by applying a current to the
current application electrodes 15 from the current source
301. A pulse wave signal from the two light receiving
devices 12, a voltage signal measured in the voltmeter
302, and an applied current value from the current source
301 are input into the computing unit 303 in accordance
with the measurement.
[0242] In the computing unit 303, the pulse rate and
the pulse-wave propagation time (the time difference due
to the difference in pulse-wave propagation velocity) are
determined from the two pulse wave signals that are re-
ceived, and a person’s impedance value is determined
based on the signals from the voltmeter 302 and the cur-
rent source 301. The blood pressure levels (systolic pres-
sure and diastolic pressure) are then determined from
the pulse-wave propagation time. Or the blood pressure
levels (systolic pressure and diastolic pressure) are de-
termined by the time delay between the electrocardiac
signals and the pulse wave. Techniques for determining
blood pressure levels from electrocardiac signals and a
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pulse wave are disclosed in Japanese Patent No.
3028601 as described above. Furthermore, an inductive
method has conventionally been used as the method for
measuring electrocardiac signals. As the induction meth-
od, there is both bipolar induction and unipolar induction,
but unipolar induction is used in the present embodiment.
That is to say, one of the sensor units 1X is placed near
to the heart and the other sensor unit 1X is placed in a
region that is a distance from the heart (such as on a
hand or foot) to measure weak electric current within the
body, and thus measure the electrocardiac signals (my-
ocardial power).
[0243] The computing unit 303 determines the body
fat percentage or bone density based on the impedance
values and the previously entered information such as
age, height, weight and sex.
[0244] It should be noted that by emitting light of a plu-
rality of appropriate wavelengths from the two light emit-
ting devices 11 (a plurality of wavelengths of near infrared
light), it is possible to measure the concentration of oxy-
gen in the blood or the blood sugar level at the same time
as well, based on analysis of the signals from the light
receiving devices 12, which are capable of receiving near
infrared light.
[0245] Furthermore, although not shown, if the sensor
unit 1X is a pyroelectric sensor, then it is also possible
to measure body temperature by placing the robot’s
thumb beside the ear to measure inside the ear with the
pyroelectric sensor.
[0246] The computing unit 303 displays these calcu-
lated results on the display device and stores them in the
storage device 305. Furthermore, the robot-type medical
information detection apparatus may also be configured
such that the calculated results such as electrocardiac
signal, blood pressure (systolic pressure and diastolic
pressure), pulse rate, pulse wave, body temperature,
body fate, bone density, blood oxygen concentration and
blood sugar level are transmitted and received to and
from another external device using a communication
module 307.
[0247] As described above, it is possible for a robot
that imitates a human hand on which sensor units 1X are
attached in the vicinity of the tips of, for example, the
thumbs or the index fingers, to sense medical information
by holding hands with a person. By providing the ro-
bot-type medical information detection apparatus in such
a form, there is an advantage in that it is possible for the
robot-type medical information detection apparatus to
sense the medical information even when assisting the
patient to walk.
[0248] It should be noted that in the twenty-seventh
embodiment, the pulse wave was sensed by an optical
method that uses the light emitting device 11 and the
light receiving device 12, however if only the pulse wave
is to be sensed, then it is also possible to use a pres-
sure-type method for sensing the pressure fluctuations
within the blood vessels with a pressure sensitive ele-
ment.

Twenty-eighth Embodiment

[0249] The twenty-eighth embodiment is an embodi-
ment of a case in which the robot-type medical informa-
tion detection apparatus of the present invention is used
as an industrial robot.
[0250] Robots installed on manufacturing floors where
there are both people and robots present carry out work
while monitoring people’s movement with a multitude of
different sensors. However, with conventional robots that
can obtain medical information only by sight or by touch,
there is basically no contact between the robots because
they communicate between each other via communica-
tion functions, and the like. But, in the case of a person
entering amongst the robots, if the person does not move,
then there is a high possibility that the robots cannot dis-
tinguish between the person and objects with thermal
sensing, due to the sensor malfunctioning or due to rea-
sons relating to the ambient temperature. Accordingly,
by setting up industrial robots to be robots that have a
function capable of sensing medical information, as in
the present invention, it is possible to judge whether an
object is a living organism or not using a touch sensor
and the pulse wave sensor, and thus it is possible to
prevent contact accidents between robots and people.

Twenty-ninth Embodiment

[0251] The twenty-ninth embodiment is an embodi-
ment of a case in which the robot-type medical informa-
tion detection apparatus of the present information is
used as a pet-type robot or a recreational robot.
[0252] As pet-type robots are becoming more popular,
robots that can respond better to a person’s physical or
mental condition are becoming highly functional. Thus,
by attaching a sensor unit 1X according to the present
invention, pet-type robots are capable of checking their
master’s physical condition when they are held by their
master. A suitable program can then be selected based
on this information, and the pet-type robot may act in a
way that pleases its master. Furthermore, it is possible
to configure the pet-type robot to alert its master if the
sensed value is abnormal, and if there is no reaction from
the master, then to notify someone of the fact that there
is an emergency using a network function.
[0253] In a similar way, a recreational robot may be
able to provide an optimum service by selecting a pro-
gram by ascertaining a person’s physical condition.
[0254] An embodiment of a health management sys-
tem of the present invention is described next with refer-
ence to the drawings.
[0255] FIG. 29 is a block diagram showing a structural
overview of one embodiment of the health management
system of the present invention.
[0256] The health management system of the present
embodiment is provided by a portable-type health man-
agement terminal 100 that is provided with a communi-
cation function, a management device 200 in a health
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management center, and a terminal 300 of facilities that
can provide a necessary service to a service user who
is carrying the health management terminal 100, wherein
these can be connected via a communication network N
(such as a mobile phone network, the internet or a ded-
icated phone line).
[0257] The health management terminal 100 is provid-
ed with a sensor unit 1X that can sense medical informa-
tion.
[0258] Since the sensor unit 1X has the same config-
uration as the sensor unit 1X previously described and
shown in FIG. 26, and the system structure of the medical
information detection apparatus that has the sensor unit
1X is the same as the fourth embodiment (FIG. 5), the
description of these is hereby omitted.
[0259] In the present embodiment, the medical infor-
mation detection apparatus having the configuration de-
scribed above is mounted on a mobile phone (health
management terminal), which is an object that the service
user carries every day. Consequently, in addition to a
phone function, the communication module 37 is also
provided with a mail function. However, alternatively, it
is also possible that the object to be mounted may be a
ring-type sensor that also serves as a watch or armband,
or a necklace, for example.
[0260] Furthermore, with regards to measuring with
the medical information detection apparatus, this is the
same as with the fourth embodiment, but bone density
may also be determined in the same way as body fat
percentage. It should be noted that by emitting light of a
plurality of appropriate wavelengths from the two light
emitting devices 11 (a plurality of wavelengths of near
infrared light), and measuring the degree of absorption
of light by the oxy-hemoglobin in the blood, it is also pos-
sible to measure the blood oxygen concentration in the
blood or the blood sugar level at the same time as well,
based on analysis of the signals from the light receiving
devices 12, capable of receiving near infrared light.
[0261] FIG. 30 shows an example of a layout configu-
ration in a case in which two sensor unit 1X are disposed
on a flip-type mobile phone 100A. In this example, the
medical information detection apparatus is configured so
as to sense the medical information while the mobile
phone 100A is in a closed state. Thus, the two sensor
units 1X are arranged on both sides, in the longitudinal
direction, with a display unit 101 provided between them
on the outer display face side of the main unit. Accord-
ingly, the medical information detection apparatus is con-
figured such that if the mobile phone 100A is gripped with
both hands on the left and right side in the horizontal
direction while in the closed state, then the tips of the
thumbs of both hands will naturally contact each of the
sensor units 1X.
[0262] FIG. 31 and FIG. 32 show other layout config-
uration examples in a case in which the two sensor units
1X are disposed on a flip-type mobile phone 100B. In this
example, the medical information is sensed while the mo-
bile phone 100B is in the open state. Thus, the two sensor

units 1X are disposed on the side 102 of the main unit
on which the numeric keys are disposed. In FIG. 31, the
sensor units 1X are arranged on an upper portion of the
operating face side, on which the numeric keys on the
main unit side 102 are disposed, and in FIG. 32, the sen-
sor units 1X are arranged on an upper portion on both
the left and right sides on a face that is the opposite side
to the operating face side, on which the numeric keys of
the main unit side 102 are disposed. Thus, in FIG. 31,
the medical information detection apparatus is config-
ured such that the service user’s thumb and index finger
naturally contact each of the sensor units 1X when the
service user makes a call or answers the phone. Further-
more, in a similar manner to FIG. 30, in FIG. 32, the med-
ical information detection apparatus is configured such
that if the mobile phone 100B is gripped with both hands
on the left and right side, with respect to the vertical di-
rection, while in the open state (or in the closed state),
then the tips of the left and right thumbs will naturally
contact the sensor units 1X.
[0263] It should be noted that the layout configurations
of the sensor units 1X shown in FIG. 30 through FIG. 32
are nothing more than examples, and it is obvious that
other various layout configurations are possible.
[0264] Although the management device 200 is not
shown, it is provided with a storage function for storing
data that is transmitted from the health management ter-
minal 100, a management function for managing the tran-
sition in the state of health of an individual based on the
data stored in the storage device 210, and a judging func-
tion for comparing the data transmitted from the health
management terminal 100 with past data stored in the
storage device 210, and for making judgments about the
transition of the individual’s state of health. In addition to
data relating to medical information, the data that is trans-
mitted from the health management terminal 100 may
also include the service user’s personal data. Data such
as a health insurance number, consultation ticket, ID card
or drug history may be used as the data that is transmitted
from the health management terminal 100, and such per-
sonal information is stored in an unshown, personal in-
formation data base in the storage device 210.
[0265] The operations for collecting and transmitting
medical information with the health management termi-
nal 100, and processing operations based on information
received with the management device 200 in the health
management system of the configuration described
above, are described next with reference to the flow-
charts shown in FIG. 33 to FIG. 35. FIG. 33 is a flowchart
showing the processing operation of the health manage-
ment terminal 100 and FIG. 34 and FIG. 35 are flowcharts
showing the processing operations of the management
device 200.

Description of Processing Operations of a Mobile Phone 
serving as the Health Management Terminal 100

[0266] First, a count value N of an internal counter, not

43 44 



EP 1 618 842 A1

24

5

10

15

20

25

30

35

40

45

50

55

shown, is set to 0 (step S1). Next, the count value N is
set to N+1 (step S2), after which a judgment is made,
from the data stored in a storage device 305 in the mobile
phone, as to whether or not medical information has been
sensed by the sensor unit 1X of the medical information
detection apparatus mounted on the mobile phone within
a specified period (step S3 and step S4). As a result, if
sensing has not been performed within a specified period
(if the result is judged to be NO at step S4), then a screen
that warns the service user to measure his medical in-
formation is displayed on the display screen 306 (corre-
sponding to the display screen 101 provided on the ex-
ternal face of the side of the main unit that is displayed,
shown in FIG. 31, for example) (step S5), after which the
procedure returns to step S2, and +1 is added to the
count value. Such a process is repeated until the proce-
dure judges YES at step S3, or until the count value N
of the measurements in the specified period reaches 7.
If the specified period is counted seven times without
medical information being sensed by the sensor unit 1X
(if the result is judged to be YES at step S4), then after
displaying a message on the display device 306 to warn
the service user (in the mobile phone, the display device
101 provided on the outside face of the side 103 of the
displayed main unit shown in FIG. 32, for example) to
the effect that no measurements of medical information
have been taken within the set period, the procedure con-
firms whether or not to transmit the warning to the man-
agement device 200 (step S6). If there is no response to
the confirmation message from the service user, then a
message to the effect that the service user did not confirm
the warning is transmitted to the management device
200. In this case, the procedure moves to the process of
step S7 (the process flow of flow chart (A) shown in FIG.
34).
[0267] That is to say, when the management device
200 receives information to the effect that the service
user did not confirm the warning, the management device
makes an enquiry by mail, for example, to the mobile
phone requesting a reply within 24 hours, Or a direct
phone enquiry is made immediately (step S41). If the
service user replies, for example, and clear confirmation
is made that there is no abnormality in the medical infor-
mation (if the result is judged to be YES at step S42),
then the procedure in the mobile phone returns to step
S1, and the count value N of the internal counter is re-
turned to 0. On the other hand, if there is no reply, or if
it cannot be confirmed that the medical information is not
abnormal (if the result is judged to be NO at step S42),
then the location of the service user is confirmed using
a positioning system attached to the mobile phone (step
S43), and a response is taken, such as sending someone
to the scene urgently (step S44) or making confirmation
with a pre-registered emergency contact number. After
this, the procedure on the mobile phone side returns to
step S1, and the count value N of the internal counter is
returned to 0.
[0268] On the other hand, if the medical information

has been sensed by the sensor unit 1X within the spec-
ified period (if the result is judged to be YES at step S3),
then the computing unit 303 of the medical information
detection apparatus determines whether or not the re-
sults of measuring the medical information with the sen-
sor unit 1X are equal to or greater than a threshold value
that has been set in advance (step S8).
[0269] As a result, if the measured value is equal to or
greater than the threshold value (if the result is judged
to be YES at step S8), then the count value up to that
point is returned to 0 (step S9), and the procedure con-
firms with the service user whether or not to transmit the
data that is equal to or greater than the threshold value
to the management device 200 at the management cent-
er (step S10). Since the individual medical information is
private information with a high degree of confidentiality,
it is necessary to obtain confirmation from the service
user of the intention to transmit the information. Thus,
the choice confirming the intention to transmit is given to
the user.
[0270] On the other hand, if the measured value is less
than the threshold value (if the result is judged to be NO
at step S8), then the result of the measurement is dis-
played, and the procedure confirms with the user whether
or not to transmit that information to the management
device 200 at the health management center (step S11).
Since the individual medical information is private infor-
mation with a high degree of confidentiality, it is neces-
sary to obtain confirmation from the service user of the
intention to transmit the information. Thus, the choice
confirming the intention to transmit is given to the user.
However, in this case as well, if the selection is not made
within a specified period, then the same process as that
of step S7 is carried out.
[0271] If a specified time period passes without the us-
er demonstrating a clear intent toward such an "intention
to transmit" confirmation (if the result is judged to be NO
at step S12), then since there is a possibility that the state
of the service user’s condition has deteriorated consid-
erably, the procedure moves to the process in step S13
(the process flow in flowchart (A) shown in FIG. 34) in
this case also.
[0272] That is to say, when the management device
200 receives information to the effect that the specific
time period passed without the service user demonstrat-
ing his intent, the management device makes an enquiry
by mail, for example, to that mobile phone, requesting a
reply within 24 hours. Or a direct phone enquiry is made
immediately (step S41). If the service user replies, for
example, and clear confirmation is made that there is no
abnormality in the medical information (if the result is
judged to be YES at step S42), then the procedure in the
mobile phone returns to step S1, and the count value N
of the internal counter is returned to 0. On the other hand,
if there is no reply, or if it cannot be confirmed that the
medical information is not abnormal (if the result is judged
to be NO at step S42), then the location of the service
user is confirmed using a positioning system attached to
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the mobile phone (step S43), and a response is taken,
such as urgently sending someone to the scene (step
S44) or making confirmation with a pre-registered emer-
gency contact number. After this, the procedure on the
mobile phone side returns to step S1, and the count value
N of the internal counter is returned to 0.
[0273] On the other hand, if the service user demon-
strates his intent in step S12 (if the result is judged to be
YES in step S12), then the procedure next confirms the
intent to transmit the measured data (step S14). As a
result, if the service user has both the intent to transmit,
and selects "transmit" (if the result is judged to be YES
in step S14), then the measured data is encrypted (step
S15), and then transmitted to the management device
200 at the management center (step S16). Although it
goes without saying that security on systems such as
digital networks is high, the measured data is encrypted
as a further precaution. However, if the network is a
closed system with highly secure system structure, then
it may not be necessary to encrypt the measured data.
[0274] If there is no intention to transmit the measured
data (if the result in step S14 is NO), then a message is
displayed to the effect that the data will not be transmitted
(step S17), and the service user is made to choose
whether or not to store information such as the measured
data and the time and date, in the storage device 305
provided in the mobile phone (step S18). If the service
user selects "store" (if the result of step S18 is judged to
be YES), then the information such as the measured data
and the time and date is stored in the storage device 305
in accordance with predetermined protocols (step S 19).
On the other hand, if the service user chooses not to
store the measured data (if the result of step S18 is judged
to be NO) then the data is abandoned (step S20). This
is so as not to store wrong data, such as medical infor-
mation that has been erroneously collected from some-
one other than the service user, for use in data collation
or health management, to be described later.

Description of the Process Operations of the Manage-
men Device 200

[0275] When the management device 200 receives
data from the mobile phone (step S51), a number is as-
signed to the data (step S52), and the data is decrypted
and its ID confirmed (step S53). The received number is
taken to be a number that is given uniquely, based on
the date and time, for example. This is so that data can
be extracted based on the received number, and so that
the data processing does not take longer than a specified
time when urgent data is received. Particularly, this
measure is taken so that data required in an emergency
is not overlooked.
[0276] After this, the received data is compared with
personal data (the ID of the service user) stored in the
storage device 210 to confirm whether or not it is the
service user’s data (step S54). As a result, if the data is
confirmed to be the service user’s data (if the result of

step S54 is judged to be YES), then +1 is added to a
count value M of an internal counter, not shown (step
S55); and the received data is checked (step S56). On
the other hand, if the received data could not be con-
firmed to be the service user’s data (if the result of step
S55 is judged to be NO) then the management device
200 quickly notifies the operator to confirm the content
of the information (step S70). This measure is taken such
that this data is not rejected for being data other than the
service user’s data due to some problem in the system,
despite the fact that it is urgent information from the serv-
ice user.
[0277] If, as a result of the check in step S56, the con-
tent of the received data is urgent (if the result of the step
S56 is judged to be YES), then an enquiry is made to
personal data that is stored in the storage device 210
(step S57), and arrangements are made to find, intro-
duce, make a reservation, and send the data to a medical
institution (step S58). Furthermore, that periodic data and
personal data of the accumulated data, such as the serv-
ice user’s health insurance number, is transmitted to the
terminal 300 of the medical institution (step S58). At this
time, the data that is transmitted is encrypted and then
transmitted. When the terminal 300 of the medical insti-
tution receives the personal data, a reply signal to the
effect that the personal data has been obtained is trans-
mitted to the management device 200 (step S59).
[0278] The management device 200 checks whether
of not the reply signal has been received from the terminal
300 of the medical institution (step S60). As a result, is
the reply signal has not been received despite transmit-
ting the personal data (if the result of step S60 is judged
to be NO), then the count value M of the internal counter
is checked, and the procedure confirms that the count
value M is less than two (that is to say, the data has been
transmitted less than two times) (step S61). If the data
has been transmitted two or fewer times (that is to say,
it has been transmitted once) (if the result of step S61 is
judged to be NO), then +1 is added to the count value of
the internal counter (step S62) after which the procedure
returns to step S57 and the personal data is transmitted
again. On the other hand, if the personal data has been
transmitted two or more times, (if the result of step S63
is judged to be YES), then the fact that the personal data
could not be transmitted to the terminal 300 of the medical
institution is notified to the operator (step S63).
[0279] As a result of the check in step S60, if the re-
sponse signal is being received (if the result of step S60
is judged to be YES), then the necessary fee is charged
to the service user (step S68) depending on the content
of the service, and the necessary data is transferred to
and stored in the storage device 210 (step S69).
[0280] On the other hand, if, as a result of the check
in step S56, the received data has a low level of urgency
(if the result of step S56 is judged to be NO), then an
enquiry is made to the personal information in the storage
device 210 (step S64), the data is extracted from the
accumulated data, and after processing such as com-
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paring and analyzing the data (step S65), the result of
the analysis is transmitted to the service user’s mobile
phone and displayed to provide various services to the
service user (step S66). The service content may include
preparations such as recommending and making an ap-
pointment for a health check at the medical institution,
reserving or introducing a fitness club, or proposing a
menu for home delivery meals. If the service user then
chooses the desired services from among the various
services that are proposed, then the health management
center can prepare an appointment for a health consul-
tation at the medical institution, or make reservations or
introductions to a health club using the management de-
vice 200. After this, the necessary fee is charged to the
service user based on the service user’s state of health
and the content of the service (step S67), and the nec-
essary data is transferred to the storage device 210 and
stored (step S68).
[0281] The present invention can be embodied and
practiced in other different forms without departing from
the spirit and essential characteristics thereof. Therefore,
the above-described embodiments are considered in all
respects as illustrative and not restrictive. The scope of
the invention is indicated by the appended claims rather
than by the foregoing description. All variations and mod-
ifications falling within the equivalency range of the ap-
pended claims are intended to be embraced therein.

Claims

1. A medical information detection apparatus, wherein
movement of blood that is pumped from a heart is
regarded as a pulse wave, the medical information
detection apparatus comprising:

pulse wave detecting means constructed of a
light emitting and receiving device, or a pres-
sure-sensing element, detecting the pulse
wave; and
impedance detecting means constructed of a
current application electrode and a voltage de-
tection electrode.

2. The medical information detection apparatus ac-
cording to claim 1,
wherein a plurality of light receiving devices are
mounted to constitute the light emitting and receiving
device.

3. The medical information detection apparatus ac-
cording to claim 1,
wherein a plurality of light emitting devices are
mounted to constitute the light emitting and receiving
device.

4. The medical information detection apparatus ac-
cording to claim 1,

wherein a plurality of both light emitting devices and
light receiving devices are mounted to constitute the
light emitting and receiving device..

5. The medical information detection apparatus ac-
cording to any one of claims 1 to 4,
wherein a wavelength of emitted light that is emitted
by the light emitting device, and a wavelength of re-
ceived light to which the light receiving device is sen-
sitive, that constitute the light emitting and receiving
device, are wavelengths that are in the near infrared
light or infrared light region.

6. The medical information detection apparatus ac-
cording to claim 5,
wherein the wavelength of the light emitted by the
light emitting device, and the light sensitive wave-
length of the light receiving device is in a wavelength
band of 360 to 660 nm.

7. The medical information detection apparatus ac-
cording to claim 5,
wherein the light receiving device is sealed in a resin
that contains a component for cutting visible light.

8. The medical information detection apparatus ac-
cording to claim 5,
wherein a visible-light cutting filter is disposed in front
of a light receiving surface of the light receiving de-
vice.

9. The medical information detection apparatus ac-
cording to claim 5,
wherein the light emitting device is sealed in a resin
that contains a component for cutting visible light.

10. The medical information detection apparatus ac-
cording to claim 5,
wherein a visible-light cutting filter is disposed in front
of a light emitting unit of the light emitting device.

11. The medical information detection apparatus ac-
cording to any one of claims 1 to 4,
wherein an IrDA device is mounted as the light emit-
ting and receiving device of the pulse wave detecting
means.

12. The medical information detection apparatus ac-
cording to any one of claims 1 to 4,
wherein in the medical information detection appa-
ratus, a protruding portion is provided on a peripheral
portion of said pulse wave detecting means, such
that a part of a person’s body contacts the pulse wave
detecting means with optimum pressure when de-
tecting the pulse wave.

13. The medical information detection apparatus ac-
cording any one of to 1 to 4,
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wherein the pulse wave detecting means and the
impedance detecting means are formed as a single
piece so as to be able to detect the same location.

14. The medical information detection apparatus ac-
cording to claim 13,
wherein the pulse wave detecting means and the
impedance detecting means are disposed in at least
two locations.

15. The medical information detection apparatus ac-
cording to any one of claims 1 to 4, further compris-
ing:

pulse wave propagation time calculating means
for calculating the pulse wave propagation time
based on signals detected by the pulse wave
detecting means;
impedance calculating means for calculating im-
pedance based on signals detected by the im-
pedance detecting means; and
storing means for storing the calculated results.

16. The medical information detection apparatus ac-
cording to any one of claims 1 to 4,
wherein the light emitting and receiving device is
fixed to a holder, and the current application elec-
trode and the voltage detection electrode are formed
as a single piece with the holder.

17. The medical information detection apparatus ac-
cording to any one of claims 1 to 4,
wherein resin is filled between the light emitting and
receiving device and the current application elec-
trode and the voltage detection electrode; and
wherein the light emitting and receiving device, and
the current application electrode and the voltage de-
tection electrode are formed as a single piece in the
sealing resin.

18. The medical information detection apparatus ac-
cording to any one of claims 1 to 4,
wherein a front peripheral portion of the light emitting
and receiving device is sealed with an electrically
conductive resin, and the current application elec-
trode and the voltage detection electrode are formed
by the electrically conductive resin used for sealing.

19. The medical information detection apparatus ac-
cording to claim 1,
wherein a plurality of the pulse wave detecting
means, a plurality of the impedance detecting
means, blood pressure measuring means for receiv-
ing a pulse wave signal from the plurality of pulse
wave detecting means and determining a blood pres-
sure level from the time difference between the pulse
waves detected at the two or more locations, and
body fat percentage calculating means for calculat-

ing body fat percentage from impedance values be-
tween the plurality of impedance detecting means
and physical data that is input in advance, are con-
tained in a portable casing.

20. The medical information detection apparatus ac-
cording to claim 19,
wherein the wavelength of the light emitted by the
light emitting device, and the light sensitive wave-
length of the light receiving device is in a wavelength
band of 780 to 1000 nm.

21. The medical information detection apparatus ac-
cording to claim 19,
wherein the wavelength of the light emitted by the
light emitting device, and the light sensitive wave-
length of the light receiving device is in a wavelength
band of 360 to 660 nm.

22. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein one of the pulse wave detecting means and
one of the impedance detecting means are formed
as a single piece so as to sense a single location on
a body.

23. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein the medical information detection apparatus
is incorporated with a flip-type mobile phone as a
single piece, and blood pressure and body fat per-
centage are measured while the mobile phone is in
a closed state.

24. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein the medical information detection apparatus
is incorporated with a flip-type mobile phone as a
single piece, and blood pressure and body fat per-
centage are measured while the mobile phone is in
an unfolded state.

25. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein the medical information detection apparatus
is incorporated with a non-folding-type mobile phone
as a single piece to measure blood pressure and
body fat percentage.

26. The medical information detection apparatus ac-
cording to any one of claims 19 to 21, further com-
prising:

a display unit for displaying the measured results
of the blood pressure level and the body fat per-
centage.

27. The medical information detection apparatus ac-
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cording to any one of claims 19 to 21,
wherein an IrDAdevice and a light receiving element
are used as the pair of the light emitting element and
the light receiving element.

28. The medical information detection apparatus ac-
cording to claim 27,
wherein the medical information detection apparatus
is incorporated with a flip-type mobile phone as a
single piece, and blood pressure and body fat per-
centage are measured while the mobile phone is in
a closed state.

29. The medical information detection apparatus ac-
cording to claim 27,
wherein the medical information detection apparatus
is incorporated with a flip-type mobile phone as a
single piece, and blood pressure and body fat per-
centage are measured while the mobile phone is in
an unfolded state.

30. The medical information detection apparatus ac-
cording to claim 27,
wherein the medical information detection apparatus
is incorporated with a non-folding-type mobile phone
as a single piece to measure blood pressure and
body fat percentage.

31. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein the electrodes of the impedance detecting
means can also be used as electrodes of a sensor
for recognizing fingerprints.

32. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein the medical information detection apparatus
is configured to be capable of transmitting informa-
tion of the blood pressure level and the body fat per-
centage, which are the measured results to an ex-
ternal device, or of obtaining physical data of the
subject from the external device by an IrDA device.

33. The medical information detection apparatus ac-
cording to any one of claims 19 to 21, further com-
prising:

a blood sugar level sensor.

34. The medical information detection apparatus ac-
cording to claim 33,
wherein the blood sugar level sensor is configured
to measure the blood sugar level by a chemical de-
tection method.

35. The medical information detection apparatus ac-
cording to claim 33,
wherein the blood sugar level sensor is configured

to measure the blood sugar level by an optical de-
tection method.

36. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein the medical information detection apparatus
is configured to transmit the measured medical in-
formation to a medical institution, for example by a
communication function such as the internet, and
after a doctor has diagnosed the medical informa-
tion, to receive the results of the diagnosis using the
communication function, such as the internet.

37. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein the medical information detection apparatus
is configured to execute a piece of application soft-
ware by an application software executing function,
based on the measured medical information.

38. The medical information detection apparatus ac-
cording to any one of claims 19 to 21, further com-
prising:

an alarm function for notifying a time to measure
blood pressure and body fat.

39. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein measurement of the medical information is
incorporated into a personal computer.

40. The medical information detection apparatus ac-
cording to any one of claims 19 to 21,
wherein measurement of the medical information is
incorporated into a mouse for using personal com-
puter.

41. The medical information detection apparatus ac-
cording to claim 1,
wherein a plurality of the pulse wave detecting
means, a plurality of the impedance detecting
means, blood pressure measuring means for receiv-
ing a pulse wave signal from the plurality of pulse
wave detecting means and determining a blood pres-
sure level from the time difference between the pulse
waves detected at the two or more locations, and
body fat percentage calculating means for calculat-
ing body fat percentage from impedance values be-
tween the plurality of impedance detecting means
and physical data that is input in advance, are incor-
porated in an interior component of a vehicle.

42. The medical information detection apparatus ac-
cording to claim 41,
 wherein the interior component of the vehicle is a
steering wheel.
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43. The medical information detection apparatus ac-
cording to claim 41,
wherein the interior component of the vehicle is a
shift lever.

44. The medical information detection apparatus ac-
cording to claim 41,
wherein the interior component of the vehicle is a
seat.

45. The medical information detection apparatus ac-
cording to any one of claims 41 to 44,
wherein the near-infrared region, which is 780 to
1000 nm, is used as the wavelength of the light emit-
ted by the light emitting device, and as the light sen-
sitive wavelength of the light receiving device.

46. The medical information detection apparatus ac-
cording to any one of claims 41 to 44,
wherein light of a wavelength of 360 to 660 nm is
used as the wavelength of the light emitted by the
light emitting device and the light sensitive wave-
length of the light receiving device.

47. The medical information detection apparatus ac-
cording to any one of claims 41 to 44,
wherein one of the pulse wave detecting means and
one of the impedance detecting means are formed
as a single piece so as to sense a single location on
a body.

48. The medical information detection apparatus ac-
cording to any one of claims 41 to 44,
wherein an IrDA device and a light receiving element
are used as the pair of the light emitting element and
the light receiving element.

49. The medical information detection apparatus ac-
cording to any one of claims 41 to 44,
wherein the medical information detection apparatus
is configured to be capable of transmitting informa-
tion of the blood pressure level and the body fat per-
centage, which are the measured results, to an ex-
ternal device by the IrDA device, or of obtaining phys-
ical data of the subject from the external device.

50. The medical information detection apparatus ac-
cording to any one of claims 41 to 44, further com-
prising:

a blood sugar level sensor.

51. The medical information detection apparatus ac-
cording to claim 50,
wherein the blood sugar level sensor is constituted
to measure the blood sugar level by a chemical de-
tection method.

52. The medical information detection apparatus ac-
cording to claim 50,
wherein the blood sugar level sensor is constituted
to measure the blood sugar level by an optical de-
tection method.

53. The medical information detection apparatus ac-
cording to any one of claims 41 to 44, further com-
prising:

notifying means for judging whether or not the
subject is in a condition in which they are capable
of driving the vehicle, based on the measured
values, and for notifying the result of that judg-
ment,

54. The medical information detection apparatus ac-
cording to any one of claims 41 to 44, further com-
prising:

air-conditioner adjusting means for adjusting a
set air strength and a set temperature of an
air-conditioning apparatus of the vehicle, based
on the measured results.

55. The medical information detection apparatus ac-
cording to any one of claims 41 to 44, further com-
prising:

acoustic controlling means for adjusting a vol-
ume of an acoustic device in the vehicle, based
on the measured results.

56. The medical information detection apparatus ac-
cording to claim 1,
wherein a sensor comprising the pulse wave detect-
ing means and the impedance detecting means is
contained in any structural part of a robot that has a
numerical input function, a display function, a trans-
mission and receiving function, a storage function,
an alarm function, an application software execution
function, a calculation function and a control function.

57. The medical information detection apparatus ac-
cording to claim 56,
wherein the sensor is provided on a part of the robot
that touches a living organism.

58. The medical information detection apparatus ac-
cording to claim 56 or claim 57,
wherein the medical information sensed by the sen-
sor is at least one or more of an electrocardiac signal,
blood pressure, pulse rate, pulse wave, body tem-
perature, body fat, bone density, blood oxygen con-
centration and blood sugar level.

59. The medical information detection apparatus ac-
cording to claim 58,
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wherein the sensor is constructed of a combination
of the light emitting device and the light receiving
device; and
wherein the pulse rate is measured by sensing with
the sensor, utilizing the light absorbing characteris-
tics of oxy-hemoglobin and hemoglobin.

60. The medical information detection apparatus ac-
cording to claim 58,
wherein the sensor is constructed of a pressure sen-
sitive element; and
wherein the pulse rate is measured by sensing with
the pressure sensitive element.

61. The medical information detection apparatus ac-
cording to claim 58,
wherein the blood pressure is determined by calcu-
lating the time difference between an electrocardiac
signal and a pulse wave.

62. The medical information detection apparatus ac-
cording to claim 58,
wherein the blood pressure is determined by a dif-
ference in pulse wave propagation speed between
two measurement regions on a body.

63. The medical information detection apparatus ac-
cording to claim 61 or claim 62,
wherein the pulse wave is measured by sensing with
a sensor using the sensor constructed of a combi-
nation of the light emitting device and the light re-
ceiving device, and utilizing the light absorbing char-
acteristics of oxy-hemoglobin and hemoglobin.

64. The medical information detection apparatus ac-
cording to claim 61 or claim 62,
wherein the pulse wave is measured by measuring
pressure fluctuations with a pressure sensitive ele-
ment.

65. The medical information detection apparatus ac-
cording to claim 58,
 wherein the sensor is constructed of a combination
of the light emitting device and the light receiving
device, and the blood oxygen concentration is de-
termined with the sensor by using light of a plurality
of wavelengths to measure the degree of light ab-
sorption of oxy-hemoglobin and hemoglobin in the
blood.

66. The medical information detection apparatus ac-
cording to claim 58,
wherein the body fat or the bone density is deter-
mined by passing a current between two measure-
ment regions, and measuring the impedance of a
living organism by the voltage between those two
points.

67. The medical information detection apparatus ac-
cording to claim 58,
wherein the electrocardiac signal is determined by
measuring between two regions on a body using an
inductive method.

68. The medical information detection apparatus ac-
cording to claim 58,
wherein the sensor includes a pyroelectric sensor,
and the body temperature is determined by meas-
uring inside the ear with the pyroelectric sensor.

69. The medical information detection apparatus ac-
cording to claim 58,
wherein the sensor includes a plurality of near infra-
red light sources and light receiving elements, and
the blood sugar level is measured by the sensor us-
ing a non-invasive method.

70. The medical information detection apparatus ac-
cording to claim 56 or claim 57, further comprising:

a network connection function.

71. The medical information detection apparatus ac-
cording to claim 70,
 wherein information on another device can be ob-
tained by utilizing the network connection function.

72. A health management system, comprising:

a portable-type health management terminal
provided with a communication function, and a
management device in a health management
center that can be connected via a communica-
tion network;
wherein the health management terminal com-
prises:

at least either one of sensing means con-
structed of a medical information detection
apparatus according to any one of claims 1
to 71 that can sense medical information;
or inputting means into which a health state
can be input;
judging means for judging the health state
based on the information obtained by these
means;
storing means for storing the information;
and
transmitting means for transmitting the in-
formation and the information of the judg-
ment result via the communication network;
and

wherein the management device comprises:

storing means for storing, in a storage de-
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vice, the information that is transmitted; and
managing means for managing the transi-
tion of an individual’s health state based on
the information stored in the storage device.

73. The health management system according to claim
72,
wherein the health management terminal is a mobile
phone; and
wherein the sensing means is disposed in the vicinity
of a location to which a finger will naturally come
when the mobile phone is being used.

74. The health management system according to claim
72 or claim 73,
 wherein the information that is sensed by the sens-
ing means is a pulse wave, and a living organism’s
impedance.

75. The health management system according to claim
72,
wherein a terminal of a facility that can provide a
necessary service to a user holding the health man-
agement terminal is connected to the communica-
tion network, and the management device commu-
nicates information relating to the provision of the
service to the terminal of the facility.

76. The health management system according to claim
72,
wherein the medical information collected by the
health management terminal is at least any one of
body temperature, blood pressure, pulse rate, pulse
wave, heart rate, body weight, body fat, amount of
internal organ fat, bone density, skin moisture, skin
oil, blood oxygen concentration, blood sugar level,
blood composition, cholesterol level, uric acid level,
brain waves, stool amount and stool composition.

77. The health management system according to claim
72,
wherein the management device further comprises:

judging means for comparatively calculating the
data that is transmitted from the health manage-
ment terminal with the past data stored on the
storage device to judge the transition in the state
of health of the user.

78. The health management system according to claim
72,
wherein the health management terminal transmits
data including information such as health insurance
number, consultation ticket, ID card or drug history,
stored by the storing means.
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