
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
13

6 
03

5
B

1
��&������������

(11) EP 1 136 035 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
10.05.2006 Bulletin 2006/19

(21) Application number: 01302301.5

(22) Date of filing: 13.03.2001

(51) Int Cl.:
A61B 5/00 (2006.01)

(54) Wearable life support apparatus

Tragbare Vorrichtung zur Lebensunterstützung

Dispositif portable destiné à l’assistance vitale

(84) Designated Contracting States: 
DE FR GB

(30) Priority: 14.03.2000 JP 2000069823
30.10.2000 JP 2000329915

(43) Date of publication of application: 
26.09.2001 Bulletin 2001/39

(73) Proprietor: KABUSHIKI KAISHA TOSHIBA
Kawasaki-shi,
Kanagawa-ken 210-8572 (JP)

(72) Inventors:  
• Doi, Miwako

1-1 Shibaura 1-chome
Minato-ku
Tokyo 105 (JP)

• Ouchi, Kazushige
1-1 Shibaura 1-chome
Minato-ku
Tokyo 105 (JP)

• Suzuki, Takuji
1-1 Shibaura 1-chome
Minato-ku
Tokyo 105 (JP)

(74) Representative: Granleese, Rhian Jane
Marks & Clerk 
90 Long Acre
London WC2E 9RA (GB)

(56) References cited:  
EP-A- 0 846 440 WO-A-98/38909
US-A- 5 348 008 US-A- 5 518 001

• PATENT ABSTRACTS OF JAPAN vol. 1999, no. 
02, 26 February 1999 (1999-02-26) & JP 10 295651 
A (N T T DATA:KK), 10 November 1998 
(1998-11-10)



EP 1 136 035 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to wearable life
support apparatus for measuring a user’s status while
wearing the device and for supporting the user’s activities
such as health control and personal navigation.
[0002] Geriatric diseases such as an apoplexy, heart
disease, and diabetes, may originate because of life style
choices such as an unbalanced diet, lack of exercise, an
irregular life, and stress. Such diseases are thus defined
as "life style related disease". Recently, the disease due
to the life style is greatly recognized. Especially, the rec-
ognition advances along direction to make much of first
prevention (health) from usual second prevention (an
early detection, an early medical treatment).
[0003] Many apparatus of a wearable type have been
suggested to acquire the user’s physiological information
and control the user’s health condition. For example, in
Japanese Patent Disclosure (Kokai) PH11-53319, the
user inputs meal data and movement data through a port-
able terminal, or the sensor measures these data. The
user’s health is then controlled based on the data. In Jap-
anese Patent Disclosure (Kokai) PH10-295651, a host
computer controls health information of the user through
a network. However, in these references, the user must
input meal menu or meal material as the food data, and
this operation is very troublesome for the user. In addition
to three times meal every day, it is very hard for the user
to input something between meals and his luxury meals.
[0004] In Japanese Patent Disclosure (Kokai)
PH11-53454, the portable terminal presents health ad-
vice to the user at random. Because the user often forgets
health control if he does not always take care of health.
However, in this reference, the health advice is presented
to the user at random. It is useless if the health advice is
not present at adequate timing based on the user’s sta-
tus. Conversely, it disturbs the user’s work and the user
is put under stress.
[0005] In Japanese Patent Disclosure (Kokai)
PH9-322882, a portable terminal of a wearable type
records the health information. In this case, by setting
times to record vital data, the health information is output
by speech. However, in this reference, the measurement
time is presented, but the user must operate the meas-
urement. Furthermore, the user cannot understand the
relationship with his behavior and the reason of change
of health condition. When the record time is presented
to the user, if the user cannot keep quiet, he feels incon-
venience in practical use.
[0006] Wearable computers have been suggested.
The wearable computer is divided into each component
(ex. CPU, display, communication part) worn by the user.
A physiological sensor and an environmental sensor are
combined with the wearable computer. By recognizing
the user’s status, adequate information is presented to
the user. This function to recognize the user’s status is
called "context awareness". This operation is executed
by speech dialogue because of hand-free operation.

[0007] Furthermore, in Japanese Patent Disclosure
(Kokai) PH10-305016, the user’s action information is
acquired by location information from a GPS (Global Po-
sitioning System), schedule data, and the physiological
information such as brain waves. The action information
is recorded in correspondence with the physiological in-
formation such as pulse rate, body temperature, blood
pressure, sweating. In this case, decision data represent-
ing whether the schedule is good for the user is also
recorded, and advice of future schedule is created based
on the decision data. However, in this reference, because
the user must previously input all schedule information,
this operation is very troublesome for the user and the
action information is not sufficiently obtained. Further-
more, even if the user inputs his schedule, he does not
always follow that schedule. In short, it is possible that
his actual behavior is not matched with the schedule, and
the schedule is incorrect.
[0008] EP 0 846 440 describes a system for the remote
monitoring of personnel which is primarily intended for
use on the battlefield. The system comprises sensors
which can detect motion status and other parameters.
[0009] As mentioned-above, many apparatuses of a
wearable type to acquire the user’s physiological infor-
mation and control the user’s health condition are known.
However, the measured physiological information largely
changes according to the user’s behavior. Therefore, a
correct decision of health condition is difficult if the phys-
iological information is not measured in correspondence
with the user’s behavior.
[0010] It is an object of the present invention to provide
a wearable life apparatus and method for correctly sup-
porting the user’s life such as health control by a wearable
device.
[0011] In a first aspect, the present invention provides
a wearable life support apparatus, comprising:

a physiological information acquirement unit config-
ured to acquire physiological information of a user;
an acceleration information acquirement unit config-
ured to acquire acceleration information of the user;
a memory configured to store a table representing a
correspondence between each acceleration infor-
mation and each of the user’s behaviours and a
standard limit of physiological information of each
behaviour;
a status recognition unit configured to recognize the
user’s status by retrieving a behaviour correspond-
ing to acquired acceleration information from the ta-
ble;
a physiological information decision unit configured
to decide whether the acquired physiological infor-
mation is normal by comparing acquired physiolog-
ical information with the standard limit of physiolog-
ical information of the behaviour, and
a presentation unit configured to present a decision
result of said physiological information decision unit.

1 2 



EP 1 136 035 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0012] Further in accordance with a second aspect of
the present invention, there is provided a computer-read-
able memory containing computer-readable instructions
to support a user’s life using a wearable device compris-
ing:

an instruction unit to acquire physiological informa-
tion of the user through the wearable device;
an instruction unit to acquire acceleration informa-
tion of the user through the wearable device;
an instruction unit to store a table representing a cor-
respondence between each acceleration informa-
tion of the user and each behaviour of the user and
a standard limit of physiological information of each
behaviour;
an instruction unit to recognize the user’s status by
retrieving a behaviour corresponding to acquired ac-
celeration information from the table;
an instruction unit to decide whether acquired phys-
iological information is normal by comparing the ac-
quired physiological information with the standard
limit of physiological information of the behaviour;
and
an instruction unit to present a decision result
through the wearable device.

Fig. 1 is a block diagram of an embodiment of a wear-
able life support apparatus.
Fig. 2 is an example of components in a sensor mod-
ule of the wearable life support apparatus shown in
Fig. 1.
Fig. 3 is a block diagram of a wearable life support
apparatus according to a modification of the embod-
iment.
Fig. 4 is an example of components in a sensor mod-
ule of the wearable life support apparatus shown in
Fig. 3.
Fig. 5 is a flow chart of processing of the wearable
life support apparatus according to the first embod-
iment of the present invention.
Fig. 6 is a schematic diagram of a correspondence
table between action information and behavior.
Fig. 7 is a schematic diagram of a relationship plan
to set personal tendency and limit of measurement
value.
Fig. 8 is a flow chart of processing of a wearable life
support apparatus according to a second embodi-
ment.
Fig. 9 is a schematic diagram of a trend graph of
blood pressure during one day.
Fig. 10 is a display example of graph of pulse and
action posture.
Fig. 11 is a display example of retrieval result of syn-
chronization data with graph of pulse and action pos-
ture.
Fig. 12 is a display example of stress during one day.
Fig. 13 is a display example of stress during one
week.

Fig. 14 is a display example of stress during one
month.
Figs. 15A-15D are examples of a memory format of
various kinds of the physiological information cor-
pus.
Fig. 16 is a display example of synchronization data
of sensor information corpus.
Fig. 17 is a display example of sensor data of sensor
information corpus.
Fig. 18 is an example summary of health conditions
during one day shown on a portable display.
Fig. 19 is an example trend graph of blood pressure
during one day shown on the portable display.
Fig. 20 is a block diagram of a wearable life support
system including personal corpuses and sensor in-
formation corpus on an outside network according
to a third embodiment.
Fig. 21 is a block diagram showing a relationship
among the wearable terminal, a home server, and a
family doctor/management company server accord-
ing to the third embodiment.
Fig. 22 is an example of components of a sensor
module of the wearable life support apparatus using
analogue circuits.
Fig. 23 is a display example of physiological infor-
mation corpus.
Fig. 24 is a selection example of retrieval area of
physiological information.
Fig. 25 is a display example of the retrieval result.
Fig. 26 is a selection example of one pulse of elec-
trocardiogram graph.
Fig. 27 is a selection example of two pulses of elec-
trocardiogram graph.
Fig. 28 is a selection example of arrhythmia of elec-
trocardiogram graph.

[0013] Hereinafter, embodiments of the present inven-
tion are explained with reference to the drawings. Fig. 1
is a block diagram of a wearable life support apparatus
according to an embodiment of the present invention. In
Fig. 1, a main module 101 includes a memory 1011, a
CPU 1012, and a Bluetooth chip 1013 to communicate
between modules. Bluetooth is one example of a short
distance-wireless communication means; other wireless
or wired communication protocols could also be used.
The main module 101 executes reservation data for the
system, unification processing of the system, data com-
munication between modules, and communication to a
home server and a management server.
[0014] A sensor module 102 includes a memory 1021,
a CPU 1022, a Bluetooth chip 1023, an A/D converter
1024, and a preprocess unit 1025. The preprocess unit
1025 executes amplification and preprocessing for sig-
nals from each sensor (pulse wave sensor, electroen-
cephalography sensor, cardiac electrode, myoelectric
electrode, body temperature sensor, GSR electrode).
The Bluetooth chip 1023 executes data communication
to the main module 101. In this case, as shown in Fig. 2,
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one sensor module is respectively connected to each
sensor. However, as shown in Figs. 3 and 4, one sensor
module may be connected to all sensors as one body. If
the sensor module is composed as one body, wiring must
be formed from each sensor to the sensor module. Ac-
cordingly, as shown in Figs. 1 and 2, it is desirable that
the sensor module is dependently composed for each
sensor and the wiring is omitted using Bluetooth. Fur-
thermore, processing of the sensor and the module may
be commonly executed. The CPU may be executed by
utilizing a micro-controller (For example, Micro Chip
Technologies Co., PIC 16F877) including A/D conver-
sion function, and another A/D converter may not be pre-
pared. The preprocess unit 1025 amplifies by gain suit-
able for each signal and includes a high-pass filter or a
low-pass filter in proportion to a band of the signal. If
necessary, each sensor includes a plurality of channels.
[0015] A cellular-phone 103 may be a common porta-
ble telephone including a liquid crystal display, operation
buttons, and a communication unit to input/output
speech. The cellular-phone 103 includes a Bluetooth chip
1031 to communicate to the main module 101. By this
communication, input/output of speech and cursor con-
trol of cursor key are executed.
[0016] A display 104 is a liquid crystal screen only, and
controls the display content from the main module 101
to Bluetooth chip 1041. A Bluetooth/CCD camera built
into a head set 105 is a device for speech/image inter-
face, and stores Bluetooth chip to execute input/output
of speech and acquirement of image. Both the cellular-
phone 103 and the headset 105 can be utilized at the
same time. Furthermore, a digital camera 1052 differently
equipped on the head set 105 may input an image.
[0017] Fig. 5 is a flow chart of processing of the wear-
able life support apparatus according to the first embod-
iment. Assume that the user carries a wearable device
including the main module 101, each sensor module 102,
the cellular-phone 103, the display 104, and the head set
105. When the system is activated (S501), each sensor
inputs some physiological information and acceleration
sensor measures the acceleration (S502). An analogue
signal from the sensor is processed as amplification, fil-
tering, and A/D conversion by the sensor module. The
A/D converted signal is transferred to the main module
101. The main module 101 processes the instrumenta-
tion data by preset logic, and decides the user’s status.
[0018] First, the user’s action (movement) is recog-
nized by the acceleration information (S503). As the rec-
ognition method, for example, three-dimensional accel-
eration sensor is attached to predetermined part of the
user’s body in order to measure the action. In case of
measuring motion of body-trunk-part, this sensor is at-
tached to the waist. An inclination of the sensor is calcu-
lated from DC (direct current) element obtained by low-
pass filter output of acceleration waveform, and the pos-
ture is detected. An action (ex. walking, running, riding a
bicycle, riding an automobile, taking an electric train) is
discriminated from a frequency element and change pat-

tern of AC (alternating current). For example, as the ac-
celeration sensor, a two-dimensional acceleration sen-
sor (Analogue Devices Co., ADXL202JQC) is utilized. A
three-dimensional acceleration sensor is composed by
an orthogonal location of two-dimensional acceleration
sensor.
[0019] In order to recognize the user’s location, in case
of being indoors, the main module communicates with a
wireless tag (Bluetooth) in each room, and detects the
user’s location. In case of being outdoors, the user’s lo-
cation is detected, for example, using a position informa-
tion service of the cellular-phone (PHS) or GPS. At the
same time, the physiological information is measured.
This measurement method is explained hereinafter.
[0020] In a pulse wave sensor 1026, a change in blood
flow of a peripheral blood vessel such as the measure-
ment part (finger, wrist, ear) is detected as a photoelec-
trical signal. An incandescent lamp or LED irradiates a
light of absorption of wavelength of hemoglobin to the
part gathering blood vessels, and a photodiode converts
the transparent light or the reflected light to a photoelec-
trical signal. These instrumentation data are amplified
and filtered by the preprocess unit and converted to a
digital signal by an A/D converter. Then, the digital signal
is transferred to the main module. The main module de-
tects a peak interval of this instrumentation of electric
potential waveform or analyzes the frequency and cal-
culates a number of pulses (pulse rate) from this peak
frequency.
[0021] Furthermore, the pulse wave sensor 1026 is lo-
cated at a predetermined distance on the part of the us-
er’s body. Two waveforms are respectively measured,
each digital signal is transferred to the main module, and
the blood pressure or elastic rate of the blood vessel may
be calculated from the difference between the two wave-
forms. In case of measuring a pulse, by using an elec-
trocardiogram, the number of beats may be calculated
from the peak interval or the peak frequency obtained by
frequency analysis. This pulse value and blood pressure
value are continually measured and stored in the memory
1011 of the main module 101. As for the body tempera-
ture, the output of a thermometer is converted to temper-
ature. Furthermore, output of GSR is also stored in the
memory 1011 of the main module 101. In addition to this
instrumentation value, analogue (voltage) data from the
acceleration sensor are stored in the memory after A/D
conversion. These data are mutually corresponded by
adding the measurement time to each data or by storing
each data in the same record.
[0022] While the measurement is continually execut-
ed, if the physiological information (pulse rate, blood
pressure, body temperature) changes, or if the action
information changes such as "walking stops", this change
status is detected (S504). Then, the action information
(the user’s behavior) is compared with the user’s sched-
ule data (S505), and a question for insufficient data or
contradiction point is presented to the user by speech
synthesis (S506, S507). For example, when an absolute
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value along X, Y, Z axes directions of AC element from
the acceleration sensor is above a threshold, the user is
decided to be moving, a question "What are you doing?"
is presented to the user, and the user’s behavior infor-
mation is input by speech-recognition of the user’s reply
(S508, 509). Furthermore, the behavior predicted from
the acceleration data is compared with the schedule data
of the present time. In case of non-coincidence, a dia-
logue to confirm the schedule item is presented to the
user, and the prediction result is corrected according to
the user’s reply.
[0023] Conversely, if the user is decided to be not mov-
ing, this behavior is compared with the schedule of the
present time to check whether non-moving behavior is
correct. If the behavior does not match with the schedule,
a question is presented to the user. For example, this
inquiry is executed by speech dialogue. This processing
is based on an experience rule to relate the action infor-
mation with the behavior. For example, when the action
information "walking" is acquired, combination between
action "walking" and each behavior "sleeping", "watching
TV", "watching movie" does not actually exist. Accord-
ingly, the relationship of all combinations is previously
stored in the memory. In this case, the behavior corre-
sponding to the action information is retrieved from the
memory, and the behavior is compared with the schedule
of the present time.
[0024] Fig. 6 shows a table representing correspond-
ences between the action information and the actual be-
havior. In Fig. 6, actual possibility of the action (lying,
sitting, standing, and so on), while the user performs the
behavior (sleep, meal, commute, and so on) is represent-
ed by "O" (The behavior is almost performed by the ac-
tion.), "∆" (The behavior is sometimes performed by the
action), "X" (The behavior is not performed by the action).
This probability may be represented by numerals (For
example, 0~100).
[0025] For example, while the schedule shows a meet-
ing in the meeting room of the company, if the action
information is "continuous walking", the combination be-
tween "walking" and "meeting" is represented as "x" in
the table. Accordingly, the question "The schedule rep-
resents meeting, but you are walking outside. How does
your schedule change?" is presented to the user. When
the user replies such as "I have to go out because of
customer trouble. ", the system changes the schedule of
the present time as "treatment of trouble at a customer
(go out)". In addition to the instrumentation and the dia-
logue, image of the user’s meeting status (customer’s
image) may be input by CCD camera 1052 on the head
set 105. At the same time, the microphone 1051 may
record the dialogue between the user and the customer
by directivity along the meeting direction. These data are
mutually related by writing the same record time or the
same file name.
[0026] Furthermore, if the recognized behavior of the
present time should be performed before in the schedule,
the user’s behavior is delayed from the scheduled time.

Accordingly, an inquiry message to change the remaining
schedule for the day is presented to the user. For exam-
ple, the inquiry "You are scheduled to go out at 14:00,
but you did not go out. How do you change the schedule?"
is output to the user.
[0027] The physiological information may be used for
comparison with the schedule. For example, when the
user’s pulse is quick while working at a desk, it is possible
that he changed the schedule. Accordingly, a question
"Are you walking or running now?" is output to the user.
If he is working at a desk, an increase in the pulse rate
may be mentally or sickly caused. First, a question "Are
you working hard now?" is output in order to confirm
whether the user is under stress. If the user does not
reply, the user is recognized to be in serious condition.
In this case, the user’s status is reported to a family doctor
by the cellular-phone or a warning is given to those
around the user.
[0028] Next, it is decided whether the physiological in-
formation corresponding to the action information (be-
havior) obtained from these results is normal (S510). As
a decision method of normal/abnormal, a standard limit
of the physiological information for each behavior is
stored as a parameter in a memory of the main module,
and the measured physiological information is compared
with the standard limit. If it is within the standard limit, the
user is decided to be normal. If it is over the standard
limit, the user is decided to be abnormal. In case of ab-
normal, a message "You are walking to the customer’s
office now. Your pulse is high for walking. Do you feel
well? You had better take a rest." is presented to the user
by speech synthesis (S511). If the user accepts this mes-
sage, he replies, for example, "all right (acceptance)",
otherwise he may reply, for example, "Shut up! (refusal)".
This reply is recognized in order to confirm whether the
user accepts or rejects the message. If the user thinks
that the standard limit (parameter) is strictly set, he replies
"No problem" or "Shut up!". In this case, the parameter
is slightly corrected in order to loosely set.
[0029] The threshold limit to detect abnormal status is
set as a parameter according to the user’s purpose and
personal information such as his constitution or heredity
by set mode. Fig. 7 shows a relation between the thresh-
old set and the screen. As shown in Fig. 7, when the user
inputs each item in order by speech dialogue at operation
start time, the threshold corresponding to each item is
set, and the model course is selected by weighting of the
constitution or the heredity. For example, in case the meal
control is set "ON", a myoelectric sensor of chewing mus-
cles is utilized to measure the movement of the jaw. In
case the real time advice is set "ON", the decision result
of the measurement and the advice is presented at that
timing. Furthermore, when the pulse rate during exercise
is above the threshold of exercise, a warning is present-
ed.
[0030] As the presentation method, following several
kinds are selectively set at the initialization mode. As a
first method, the values measured by the wearable sen-
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sor are directly presented, such as "The upper blood
pressure is 130 and the lower blood pressure is 70. ". As
a second method, the measurement value is compared
with the standard value. If it is over the standard value,
the message is presented, such as "The blood pressure
value is over the standard value. ". Furthermore, advice
may be additionally presented, such as "Your blood pres-
sure value is continuously high. You had better consult
a doctor. ". Furthermore, when the wearable sensor
measures the abnormal value, the user’s behavior is in-
quired, such as "Your blood pressure value is over the
standard value. What are you doing? What have you
been doing? ". As a third method, the time (place, be-
havior) to measure the physiological information is set
and the data change of every day is fed back to the user.
For example, the body temperature thirty minutes after
the user gets up is measured every morning. The data
change such as "Your body temperature is higher than
usual." is presented in order for the user to intuitively
understand the status.
[0031] The utilization mode is explained for each life
spot. During sleeping, the physiological information is on-
ly measured by small electric power mode. The message
is not presented to the user except for serious case. As
the small electric power mode, a battery is charged. In
case of the hour of rising set by the schedule, the user
wakes up because of a speech or alarm of vibration from
the headset. The status that the user wakes up is detect-
ed by electroencephalography. If he awakes before
alarming but does not rise yet, the message "It is the hour
of rising" is presented instead of the alarm. A posture
sensor such as the acceleration sensor detects the status
that the user actually gets up. If the user does not rise
yet, the message is presented again to urge the user to
rise. Next, when the posture sensor detects the status
that the user got up, the user is decided to start his action.
Then, by referring to the schedule data, the leaving time
from the house is informed to the user by counting back-
ward from going time to the office. For example, the mes-
sage "You had better leave the house at 8:10 AM." is
output. Furthermore, a subtraction of the hour of rising
from the hour of sleeping is calculated, and sleeping time
is detected. If it is shorter than average sleeping time by
over set limit, the message "Your sleeping time is short.
You had better come back home early without overwork."
is presented while he is going to the office. This message
may be also presented to the user during overtime work-
ing.
[0032] As for the meal, the electromyogram of chewing
muscles and the speech detects the status that the user
takes a meal. An electrode set at the jaw measures the
electromyogram of chewing muscles. If the electromyo-
gram periodically repeats as the same change of period
of chewing, the user is decided to be taking a meal, and
a question "Are you eating?" is presented. When the user
replies "Yes.", a question "What are you eating ?" is pre-
sented. Alternatively, an object image of the meal is ob-
tained and the dish is recognized by the image. In case

of eating-out, components printed on a menu are recog-
nized or the component is detected using a spoon or
chopsticks including sensors. The quantity of food not
consumed is inquired or input by image-recognition after
the meal. The amount of chewing is counted based on
the electromyogram of the chewing muscles, and a large
or small amount of chewing is decided for the quantity of
the meal. The method of eating is advised from a view-
point of the eating time and the amount of chewing. For
example, "More slowly" and "More chewing" are present-
ed while eating. Furthermore, any unbalanced element
of the meal is counted for every weak or every month,
and nourishment or calorie quantity far from the standard
value is warned. When the user leaves the house without
eating breakfast, a message "If you do not eat a break-
fast, working efficiency in the morning falls." is presented
to the user.
[0033] The sensor’s "ON/OFF" is controlled by the be-
havior or the action in order to save electric power. For
example, the acceleration sensor is set "OFF" during
sleeping, and set "ON" when the user wakes up. When
the user feels that the message is troublesome during
the dialogue, he may voice a rejection reply such as "Shut
up!" or "Stop! ". If the user repeats the rejection reply,
this message may not be presented to the user after con-
firmation (The initialization set value is changed). Instead
of this message, summary of the physiological informa-
tion of one day may be displayed.
[0034] Next, the wearable life support apparatus ac-
cording to a second embodiment is explained. The com-
ponent of the wearable terminal carried by the user is the
same as the first embodiment shown in Figs. 1 and 3.
However, the physiological information and the action
information are stored in a memory of main module by
unit of the measurement timing. This stored information
is called "sensor information corpus".
[0035] Fig. 8 is a flow chart of processing of the system
according to the second embodiment. First, the system
is activated (S801), and instrumentation of the physio-
logical information and the acceleration begins (S802).
The user’s posture is recognized by DC element of the
acceleration, and the user’s motion (periodical motion:
walking, running, taking an electric train, getting in a car,
riding a bicycle) is recognized by AC element of the ac-
celeration (S803). If the instrumentation value or the ac-
tion changes (S804), this action is compared with the
schedule data registered in PIM soft in order to check
whether it is matched with the schedule of the present
time (S805). In case of non-coincidence, the schedule is
confirmed by speech dialogue (S807, S808). For exam-
ple, a question "In the schedule, you will attend the meet-
ing. However, are you walking in outside?" is presented
to the user. When the user replies "Yes", the next ques-
tion "Why do you change the schedule?" is presented to
the user. When the user replies "I have to go out because
trouble occurred at a customer’s office. ", the system
changes the schedule as "trouble at a customer’s office"
(S809). Next, the sensor information corpus stored in the
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memory of the main module is retrieved using a key such
as the behavior information, the date, and the place ob-
tained (S810).
[0036] The sensor information corpus is now explained
in detail. The physiological information measured by the
wearable terminal is preserved in relationship with a tag
such as the time, the place, the behavior, and the envi-
ronment. This database is retrieved by the tag as a key
and is called "sensor information corpus". The corpus
represents an accumulation of data, which is used in lan-
guage processing area. For example, Fig. 9 shows a
trend graph representing change of the blood pressure
over one day. In this way, the physiological information
is mutually related with the movement quantity and the
action history (commuting, work, and so on), and struc-
tured as a database. In this database, a tag representing
an abnormal case or a tag representing a cause of
change is recorded.
[0037] As another example, Fig. 10 is a display exam-
ple of pulse change and action posture. The pulse value
and the action posture of that timing are displayed by
different color. When the user clicks an arbitrary point on
the screen, data (time, action posture, input image, re-
corded speech) simultaneously collected from other sen-
sor are retrieved from the corpus and displayed on an-
other window as shown in Fig. 11. When the user further
clicks the retrieved data on the screen, the user can refer
the detail data.
[0038] Furthermore, Figs. 12, 13 and 14 are respec-
tively display examples of stress acquired from a plurality
of physiological information during one day, one week
and one month. In this way, the data can be displayed
as various formats by assigning each tag.
[0039] Figs. 15A, 15B, 15C, and 15D show examples
of corpus items as four kinds of the physiological infor-
mation corpus. As shown in Fig. 15A, the action content
(behavior), the posture (the pitch in case of periodical
movement), the pulse rate, the blood pressure, the body
temperature, and the GSR values, are recorded for each
date and each place. The action content represents the
user’s life pattern. In this case, a part of the life pattern
is shown. A form of the corpus is selectively used. As
shown in Fig. 15B, the average of the physiological in-
formation corpus by unit of the time or the action content
is utilized as the standard. As shown in Figs. 15C and
15D, trend corpus by sorting the trend data is utilized to
display one day trend graph or one year trend graph.
[0040] Furthermore, examples of which the physiolog-
ical information corpus is described by another method
are shown in Figs. 16 and 17. They are described by
XML format. Fig. 16 shows description of synchronization
information of each data collected by each sensor (ac-
celeration sensor, pulse sensor, camera, microphone).
Fig. 17 shows description of data from the acceleration
sensor (two axes) as one example of sensor data.
[0041] In this way, when the event occurs and similar
data is retrieved from the sensor information corpus, the
measured physiological information is compared with the

corpus value (the similar data) in order to decide whether
the physiological information is normal (S818). In case
of an abnormal result, the decision result is written in the
corpus (S819), and the advice is presented to the user
by speech synthesis (S820). As similar data to be com-
pared with the measured physiological information, for
example, the stored physiological information of the
same time before one week for the same behavior is
retrieved from the corpus. This comparison object is
changed in the set mode mentioned in the first embodi-
ment. For example, if the average value of one month,
or the stored physiological information of the same period
in last year is indicated, the comparison result is replied.
When the measured physiological information as the
comparison object is decided to be abnormal, this phys-
iological information is newly stored in the corpus. Fur-
thermore, when the user activates his carrying display
(140, 304), the display outputs the trend graph of one
week or one month in the past. Alternatively, when the
alarm is previously output to the user, the user may ac-
tivate the display to output the trend graph.
[0042] As the registration to the corpus, all data when
the action information or the physiological information
changes can be acquired. However, some physiological
information is periodically measured (For example, at
thirty minute intervals). If the all trend data of one day
includes a problem, the problem is registered as the tag.
Furthermore, these data may be registered as a personal
database in relation with the life pattern (action history).
[0043] Furthermore, if the user executes action/behav-
ior as a cause of which the physiological information
changes, the physiological information is changing by
the action/behavior along time. However, the time on
which the change appears is different by the kind of the
physiological information. Accordingly, when the action/
behavior as the cause of which the physiological infor-
mation changes occurs, the change of the physiological
information is measured after passing the time predeter-
mined by the kind of the physiological information, and
the instrumentation data are recorded in the corpus in
relation to the action/behavior. For example, weight
change in case of having a meal is measured just after
the meal. However, glucose level is measured after thirty
minutes from the meal and recorded in the corpus in re-
lation to the meal (If necessary, content of the meal).
Alternatively, the instrumentation may be continuously
executed. In case of data retrieval, the retrieval area may
be called from a table by the kind of the physiological
information. For example, the instrumentation period of
the glucose level is set as one hour in the table. If the
user selects the meal (For example, breakfast) in the
action through the action graph screen, "one hour" is read
from the table and a graph of glucose level during one
hour after the meal is displayed. Furthermore, if a graph
of electrocardiogram is set as one graph, only one graph
is extracted by clicking one point on displayed graph.
[0044] Furthermore, above-mentioned similar data re-
trieval can be executed by real time. When the similar
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data is retrieved from the sensor information corpus by
real time using the physiological information/action infor-
mation measured by the sensor module 102 (302), the
similar data may be simultaneously output through the
display 104 and the status may be reappeared in order
for the user to recognize the present status. For example,
in case that the pulse as the physiological information
and the action/posture information from the acceleration
sensor as the behavior information are recorded, and the
dynamic image and the speech are simultaneously re-
corded, if the instrumentation data is abnormal based on
the change of pulse and the behavior information in com-
parison with the past average value, the past data similar
to the change pattern is retrieved. In addition to the pulse
rate data (or graph) and the behavior information of the
present status, the dynamic image and the speech in the
retrieved data are output through the display 104 (304).
[0045] Furthermore, the trend data in case of normal
results is averaged by unit of one day, one week, one
month, one year for the same life pattern (the same ac-
tion), and processed as the average trend data.
[0046] As mentioned-above, when the user thinks that
the message is troublesome, he voices a rejection mes-
sage such as "Shut up!" or "Stop! ". If the user repeatedly
utters the rejection message, the system does not
present the advice after confirming with the user. This
user’s indication is preserved in the corpus, and summed
up at the end of each month. The fact that the threshold
is loosely reset may be presented to the user in order for
the user to reconsider. Furthermore, when the present
time coincides with a preset time (For example, 10:00
PM, or after dinner), the average value of the physiolog-
ical information (the blood pressure, the pulse, the body
temperature, GSR) of one day is calculated for each be-
havior, and presented by speech message. If the user is
interested in this message, he indicates the behavior to
display the detail information. In response to the indica-
tion, the detail information (Fig. 18) or the trend graph
(Fig.19) related with the indicated behavior is presented
through a portable display or a home television. As the
presentation method, the average value of one day of
each behavior is displayed as a list, and the trend graph
of one week and one month in the past is also displayed
in case of indication. Furthermore, the number of foot-
steps is calculated from the pulse value and the accel-
eration data, and calorie consumption is calculated from
the number of footsteps and the behavior information.
The calorie of one day is decided by the consumption
calorie and absorbed calorie of all meals. Then, a warning
that the user suffers a lack of exercise, the user had too
much food, or the nourishment is biased is output to the
user.
[0047] A method of measuring the stress degree using
the pulse or GSR is explained. In case of the pulse, when
the measured pulse is faster than a preset limit or normal
value, it is confirmed whether the user is moving from
just before (several tens of seconds before) by the AC
element of the acceleration sensor. If the user is not mov-

ing, the abnormal status of the pulse is decided to be
caused by a psychological change of the user, and a
product of the pulse rate is calculated as the stress de-
gree. In case of GSR, if a first transition of change is
faster than the preset timing, the first transition is counted
up as the stress degree. The counted value is displayed
at a predetermined time (For example, before sleeping),
and the comment is additionally displayed. For example,
if the counted value is within the limit being under stress,
the comment "Today, you are under stress. Please relax
by listening to music or taking a tepid bath slowly." is
displayed. Furthermore, at the end of each week, a week-
ly summary of the health condition may be displayed.
The user can indicate the display of the summary if nec-
essary.
[0048] Next, the wearable life support apparatus ac-
cording to a third embodiment is explained. The compo-
nent of the wearable terminal carried by the user is the
same as the first embodiment (Fig. 1 or Fig. 3). However,
in the outside, a home server stores the physiological
information, the action information, and the environment
information acquired from an outside network, and an
area server manages the information in an ambient area.
The system of the third embodiment includes the home
server and the area server. Fig. 20 is a block diagram of
the wearable life support system according to the third
embodiment. As shown in Fig. 20, the home server in-
cludes a personal physiological information corpus 131
and a personal environment information corpus 132 that
stores environment information surrounding the user.
The area server includes a city environment information
corpus 133 that stores local environment information of
city, town, village, and a company physiological informa-
tion corpus 134 that stores information for each area or
each company. These corpora are mutually connected
by a network. The city environment information corpus
133 and the company physiological information corpus
134 may be merged as a prefecture or state sensor in-
formation corpus 135.
[0049] Next, Fig. 21 is a block diagram showing a re-
lationship among the wearable terminal, the home serv-
er, and a family doctor/management company server ac-
cording to the third embodiment. As shown in Fig. 21,
the physiological information and the action information
measured by the wearable terminal are stored in a mem-
ory of the wearable terminal, and transferred to the home
server. The home server retrieves the personal environ-
ment information corpus 132 and the prefecture sensor
information corpus 135 of local/company server based
on the transferred information and obtains the environ-
ment information (temperature, humidity, and so on) sur-
rounding the user and the user’s status information such
as place or the user’s facing person through the network.
In short, the data set similar to the user’s present status
is retrieved from the information and downloaded to the
wearable terminal. Alternatively, the corpus data related
to the user’s status is previously downloaded from the
server to the wearable terminal. However, in an unex-

13 14 



EP 1 136 035 B1

9

5

10

15

20

25

30

35

40

45

50

55

pected case, the wearable terminal obtains the relation-
ship data through communication by accessing the home
server or a public server. For example, in case the user
is a salaried man of business job, the user’s status infor-
mation represents personal data of the salaried man of
business job and personal data of a person of similar
environment stored in the sensor information corpus of
outside.
[0050] In the sensor information corpus of the third em-
bodiment, in addition to the physiological information and
the action information of the second embodiment, the
environment information such as temperature, humidity,
the image of the user’s facing person, and speech sur-
rounding the user are stored. These data are transferred
to the home server through the cellular-phone at a pre-
determined time, or are directly transferred to the home
server by Bluetooth when the user is at home. In this
case, the sum result and the stress degree of one day,
and the trend data are displayed using the home server.
[0051] The wearable life support system is connected
to an outside network. Accordingly, the following use sit-
uations are considered. As the use situation in life scene,
in case of excretion, the status that the user enters a toilet
room is detected by location recognition using a wireless
tag or by speech dialogue during the user’s walking in
the house. In this case, a weighting machine and a body
fat machine respectively detect the user’s weight and
body fat. The component of excretions is analyzed and
transferred to the main module of the wearable terminal
thorough Bluetooth.
[0052] It is difficult for the user to wear the wearable
sensor while the user is taking a bath. Accordingly, an
electrocardiogram sensor set to the bath detects the us-
er’s heart rate. After taking a bath, when the user wears
the wearable terminal again, these data are transferred
from the memory of the bath to the wearable terminal
through Bluetooth.
[0053] Furthermore, an electrode to recognize the
body wear is equipped in the wearable terminal. By de-
tecting whether the electrode is exciting or insulating, the
status whether the user wears the wearable terminal is
recognized. While the user interacts speech dialogue
through the wearable terminal or wears the display of the
wearable terminal, the information is presented to the
user by using these devices. While the user takes off the
wearable terminal, the interface is exchanged to the di-
alogue system or the information system (For example,
a home information terminal) surrounding the user. In
short, the presentation means including the surrounding
interface is exchanged by detachability of the wearable
terminal.
[0054] In the above-mentioned three embodiments,
the information presentation to the user is executed by
the speech synthesis. However, this presentation may
be executed by image or character through a head-
mounted display, a pendant type display, or a wristwatch
type display. Furthermore, if a message for the user is
stored, a vibrator is built in the wristwatch type display or

the cellular-phone and the existence of the message is
informed to the user by the vibrator.
[0055] Furthermore, the feedback media for the user’s
status is changed based on the measured/recognized
behavior. For example, speech is utilized while walking,
and the display is utilized while working. The message
is not presented while sleeping. In case of an urgent sta-
tus, this information is sent to those around the user, a
family doctor, or a management company in addition to
the user. When a serious case (the user himself can not
cope with) is detected, this status is broadcast to a plu-
rality of terminals of those around the user. In this case,
the media is converted according to the use mode of
each terminal in order to inform who and where the se-
rious status occurs. By adding the urgent degree, for ex-
ample, the more urgent status is informed by the larger
volume.
[0056] If it is necessary that the user must measure
the physiological information by oneself (if automatic in-
struction and data transmission can not be executed), a
message to urge the user to measure is displayed ac-
cording to the instrumentation schedule. If the user does
not measure the physiological information, a message
to force the instrumentation is periodically displayed (The
method for displaying the message is interactively con-
trolled.).
[0057] Another use situation using the above-men-
tioned component is explained. When the wearable ter-
minal downloads prescription data of the doctor from a
hospital server, a message to urge the user to prescribe
medicine based on the data is displayed in cooperation
with the user’s behavior. For example, after having a
meal, by displaying a message "Please take two cap-
sules of medicine after a meal. ", the user’s taking is con-
firmed and preserved as the record. An electrical signa-
ture is assigned to the prescription data in order to clear
the doctor’s responsibility. Personal information such as
the condition of a patient or the case history is additionally
preserved. In case of an urgent case, those around the
patient, ambulance operators, and the doctor can refer
the personal information.
[0058] Furthermore, a route guidance based on the
user’s status can be presented. The route guidance rep-
resents a service to present a course from the user’s
present location (or the nearest station) to the destina-
tion. In case of determining the course, the physiological
information and the action information acquired by the
wearable sensor are additionally used as parameters
(constraint conditions). For example, if the user’s fatigue
degree is high, a route for the user to follow without stairs
is created. The fatigue degree is extracted by the condi-
tion such as the case that the user exercised greatly or
the user repeatedly executed the same working while the
behavior information is continuously measured. In this
case, a question "Are you tired?" is presented to the user.
The parameter of the fatigue degree is slightly controlled
by this result.
[0059] In the third embodiment, Bluetooth is used as
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the communication between the modules. However, if
the communication of personal level is executed, various
kinds of methods are selectively utilized. The special
technique (PAN: Personal Area Network) to process
electric signal by using the human body as a conductor
may be utilized. In the same way, IrDA may be utilized.
The above-mentioned three embodiments are explained
by the wireless communication. However, the wired com-
munication such as RS232C may also be used.
[0060] In the third embodiment, the instrumentation
data is processed by A/D conversion, and the user’s sta-
tus is decided by a using digital signal. However, it may
be decided by analogue signal processing. Fig. 22 shows
an example of component of the sensor module using
the analogue circuit. As shown in Fig. 22, after analogue
signals from each sensor pass through a preprocess unit
151, a comparator 152 processes the signals by the
threshold and outputs digital signals "0" "1" as the status
information. A logic circuit 153 detects the user’s status
by referring to the digital signals, and the detection result
is output through a display unit 154 (LED, LCD, and so
on).
[0061] Next, modification examples of above-men-
tioned embodiment are explained. The component of the
wearable terminal carried by the user is the same as the
first embodiment. In this case, a method for retrieving the
similar data from the sensor information corpus and for
displaying as waveform level is explained. Fig. 23 shows
one example of graph of the physiological information
measured by the wearable terminal. If this waveform in-
cludes a part of which the user wishes to refer similar
instances in the past, the user indicates the part as a
square area (or ellipse and so on) using area indication
means (For example, mouse or pen) as shown in Fig.
24. The indicated area is regarded as retrieval request
data and a part similar to the waveform in the indicated
area is retrieved by pattern matching. Furthermore, if a
characteristic event is included in adjacent data of the
similar part, the event is additionally displayed. Fig. 25
is one example of the retrieval result. In this way, the user
can previously know some fit and receive a suitable treat-
ment early.
[0062] Furthermore, in this case, the retrieval method
or the recognition method may be controlled by the indi-
cated shape of the area. For example, as for the area
surrounded by the square, similar one is retrieved from
the past data. As for the area surrounded by the ellipse,
it is simply decided whether the data in the area is normal
or abnormal. In case of abnormal, even if the shape is
not similar, the past data in case of abnormal can be
displayed.
[0063] Furthermore, in case of periodical physiological
information such as electrocardiogram, the area can be
indicated by the number of operation times using the area
indication means except for above-mentioned area indi-
cation. For example, when the user operates a mouse
as the area indication means, in case of single click as
shown in Fig. 26, the waveform of one pulse is selected

for retrieval. In case of double clicks as shown in Fig. 27,
the waveform of two pulses are selected for retrieval.
[0064] Furthermore, abnormal detection means for
recognizing/detecting some abnormal part in the physi-
ological information may be prepared. For example, in
case of electrocardiogram, arrhythmia data is automati-
cally detected. In response to the click operation, all of
abnormal data can be selected and retrieved as shown
in Fig. 28. In this case, the abnormal detection means
may relatively detect the abnormal part by comparing
with the past average value in the sensor information
corpus. Otherwise, the abnormal detection means may
absolutely detect the abnormal part by medical knowl-
edge.
[0065] Furthermore, above-mentioned similar data re-
trieval can be executed by real time. When the similar
data is retrieved from the sensor information corpus by
real time using the physiological information/action infor-
mation measured by the sensor module 102 (302), the
similar data may be simultaneously output through the
display 104 and the status may be reappeared in order
for the user to recognize the present status. For example,
in case that the pulse as the physiological information
and the action/posture information from the acceleration
sensor as the behavior information are recorded, and the
dynamic image and the speech are simultaneously re-
corded, if the instrumentation data is abnormal based on
the change of pulse and the behavior information in com-
parison with the past average value, the past data similar
to the change pattern is retrieved. In addition to the pulse
value (or graph) and the behavior information of the
present status, the dynamic image and the speech in the
retrieved data are output through the display 104 (304).
[0066] As mentioned-above, in the wearable life sup-
port apparatus of the present invention, the physiological
information and the action information are correspond-
ingly measured from the user’s body. Accordingly, the
user’s health condition is decided by the physiological
information related with the action, and adequate advice
is presented to the user. Furthermore, by comparing the
action information with the user’s schedule, the user’s
life custom is correctly guided to the user’s desired sched-
ule.
[0067] A memory device, such as a CD-ROM, floppy
disk, hard disk magnetic tape, or semiconductor memory
can be used to store instructions for causing a processor
or computer to perform the processes described above.
[0068] Other embodiments of the invention will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the invention disclosed here-
in. It is intended that the specification and examples be
considered as exemplary only, with the scope of the in-
vention being defined by the following claims.

Claims

1. A wearable life support apparatus, comprising:
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a physiological information acquirement unit
(102) configured to acquire physiological infor-
mation of a user;
an acceleration information acquirement unit
(106) configured to acquire acceleration infor-
mation of the user;
a memory (1011) configured to store a table rep-
resenting a correspondence between each ac-
celeration information and each of the user’s be-
haviours and a standard limit of physiological
information of each behaviour;
a status recognition unit (1012) configured to
recognize the user’s status by retrieving a be-
haviour corresponding to acquired acceleration
information from the table;
a physiological information decision unit (1012)
configured to decide whether the acquired phys-
iological information is normal by comparing ac-
quired physiological information with the stand-
ard limit of physiological information of the be-
haviour; and
a presentation unit (103, 104) configured to
present a decision result of said physiological
information decision unit.

2. The wearable life support apparatus according to
claim 1,
wherein said physiological information acquirement
unit (102) includes at least one of a pulse wave sen-
sor, an electroencephalogram electrode, a cardiac
electrode, a myoelectric electrode, a body tempera-
ture sensor, and a galvanic skin response electrode.

3. The wearable life support apparatus according to
claim 1,
wherein said acceleration information acquirement
unit (106) includes an acceleration sensor.

4. The wearable life support apparatus according to
claim 1,
wherein said presentation unit (103, 104) includes
at least one of a display, a cellular-phone, and a
speaker.

5. The wearable life support apparatus according to
claim 1,
further comprising an input unit (105) configured to
input supplemental information based on the user’s
status of said status recognition unit and the decision
result of said physiological information decision unit.

6. The wearable life support apparatus according to
claim 1,
wherein said data transmission between said accel-
eration information acquirement unit (106) and said
status recognition unit (1012), data transmission be-
tween said physiological information acquirement
unit (102) and said physiological information deci-

sion unit (1012), data transmission between said
physiological information decision unit (1012) and
said presentation unit (103,104), are executed by
wireless communication.

7. The wearable life support apparatus according to
claim 5,
wherein said memory (1011) stores a schedule of
the user,

8. The wearable life support apparatus according to
claim 7,
wherein, when at least one of the acceleration infor-
mation and the physiological information changes
while the acceleration information and the physio-
logical information are continually acquired,
said status recognition unit (1012) compares the be-
haviour with the schedule.

9. The wearable life support apparatus according to
claim 8, wherein,
if the behaviour does not match with the schedule,
said presentation unit (103, 104) presents a non-co-
incidence message between the behaviour and the
schedule to the user.

10. The wearable life support apparatus according to
claim 9, wherein,
when said input unit (105) inputs supplemental in-
formation representing a reason for the non-coinci-
dence,
said status recognition unit (1012) corrects the
schedule by referring to the supplemental informa-
tion.

11. The wearable life support apparatus according to
claim 8,
wherein said physiological information decision unit
(1012) checks whether the acquired physiological
information is within the standard limit of physiolog-
ical information of the behaviour corresponding to
the acquired acceleration information.

12. The wearable life support apparatus according to
claim 11, wherein,
if the acquired physiological information is over the
standard limit, said presentation unit (103, 104)
presents an advice to recover normal physiological
information.

13. The wearable life support apparatus according to
claim 5,
wherein said input unit (105) previously sets the us-
er’s case history, the user’s characteristic and con-
stitution, and a dialogue model.

14. The wearable life support apparatus according to
claim 1,

19 20 



EP 1 136 035 B1

12

5

10

15

20

25

30

35

40

45

50

55

further comprising a corpus memory (131, 132) con-
figured to correspondingly store the physiological in-
formation, the acceleration information, the status,
and the decision result.

15. The wearable life support apparatus according to
claim 14,
wherein said physiological information decision unit
(1012) retrieves the physiological information corre-
sponding to a present status from said corpus mem-
ory (131,132), and compares present physiological
information with retrieved physiological information.

16. The wearable life support apparatus according to
claim 15, wherein,
if the physiological information corresponding to the
present status is not stored in said corpus memory
(131,132),
said corpus memory (131, 132) stores the present
physiological information in correspondence with the
present status.

17. The wearable life support apparatus according to
claim 15, wherein,
if said physiological information decision unit (1012)
decides that the present physiological information is
not normal based on a comparison result,
said corpus memory (131, 132) stores the present
physiological information and the decision result.

18. The wearable life support apparatus according to
claim 14,
wherein said corpus memory (131, 132) stores a
physiological information corpus, an average value
corpus, a one day trend corpus, and a one year trend
corpus,
wherein the physiological information corpus in-
cludes the physiological information and the behav-
iour of each time and date,
wherein the average value corpus includes an aver-
age value of the physiological information of each
behaviour,
wherein the one day trend corpus includes physio-
logical history data and the behavior of one day for
each kind of the physiological information, and
wherein the one year trend corpus includes physio-
logical history data and the behaviour of one year
for each kind of the physiological information.

19. The wearable life support apparatus according to
claim 18,
wherein said presentation unit (103, 104) presents
a comment of health condition of one day based on
the physiological information corpus and the aver-
age value corpus to the user.

20. The wearable life support apparatus according to
claim 19,

wherein said presentation unit (103, 104) presents
a trend graph of the physiological information and
behaviour history of one day based on the one day
trend corpus and the one year trend corpus.

21. The wearable life support apparatus according to
claim 14,
wherein said corpus memory (131, 132) further
stores personal environment information related to
the status,
wherein the personal environment information is ex-
changed from a local sensor information corpus
(135) through a network, and
wherein the local sensor information corpus (135)
collects local sensor information from an environ-
ment information corpus (133) of particular area and
a physiological information corpus (134) of particular
company through the network.

22. The wearable life support apparatus according to
claim 21,
wherein said physiological information decision unit
(1012) retrieves the personal environment informa-
tion corresponding to the status from said corpus
memory (131,132), and decides whether the physi-
ological information is normal in accordance with the
personal environment information.

23. A computer-readable memory containing computer-
readable instructions to support a user’s life using a
wearable device (101, 102, 103, 104, 105, 106),
comprising:

an instruction unit to acquire physiological infor-
mation of the user through the wearable device;
an instruction unit to acquire acceleration infor-
mation of the user through the wearable device;
an instruction unit to store a table representing
a correspondence between each acceleration
information of the user and each behaviour of
the user and a standard limit of physiological
information of each behaviour;
an instruction unit to recognize the user’s status
by retrieving a behaviour corresponding to ac-
quired acceleration information from the table;
an instruction unit to decide whether acquired
physiological information is normal by compar-
ing the acquired physiological information with
the standard limit of physiological information of
the behaviour; and
an instruction unit to present a decision result
through the wearable device.

Patentansprüche

1. Tragbare Lebensunterstützungsvorrichtung, umfas-
send:
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eine Sammeleinheit (102) für physiologische In-
formation, die konfiguriert ist, um physiologische
Information eines Benutzers zu sammeln;
eine Sammeleinheit (106) für Beschleunigungs-
information, die konfiguriert ist, um Beschleuni-
gungsinformation des Benutzers zu sammeln;
einen Speicher (1011), der konfiguriert ist, um
eine Tabelle zu speichern, die eine Entspre-
chung zwischen jeder Beschleunigungsinfor-
mation und dem Verhalten von jedem Benutzer
und einer Standardgrenze von physiologischer
Information von jedem Verhalten darstellt;
eine Status-Erkennungseinheit (1012), die kon-
figuriert ist, um den Benutzerstatus zu erken-
nen, durch Zurückgewinnen eines Verhaltens,
das einer gesammelten Beschleunigungsinfor-
mation entspricht, aus der Tabelle;
eine Entscheidungseinheit (1012) für physiolo-
gische Information, die konfiguriert ist, um zu
entscheiden, ob die gesammelte physiologi-
sche Information normal ist, durch Vergleichen
einer gesammelten physiologischen Informati-
on mit der Standardgrenze von physiologischer
Information des Verhaltens; und
eine Präsentationseinheit (103, 104), die konfi-
guriert ist, um ein Entscheidungsergebnis der
Entscheidungseinheit für physiologische Infor-
mation zu präsentieren.

2. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, wobei die Sammeleinheit (102) für phy-
siologische Information wenigstens einen Impuls-
wellensensor und/oder eine Elektroenzephalo-
gramm-Elektrode und/oder eine Herzelektrode und/
oder einen Körpertemperatursensor und/oder eine
galvanische Hautantwort-Elektrode einschließt.

3. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, wobei die Sammeleinheit (106) für Be-
schleunigungsinformation einen Beschleunigungs-
sensor einschließt.

4. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, wobei die Präsentationseinheit (103,
104) wenigstens eine Anzeige und/oder ein Zellular-
Telephon und/oder einen Lautsprecher einschließt.

5. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, ferner umfassend eine Eingabeeinheit
(105), die konfiguriert ist, um Ergänzungsinformation
auf Grundlage des Benutzerstatus der Status-Er-
kennungseinheit und des Entscheidungsergebnis-
ses der Entscheidungseinheit für physiologische In-
formation einzugeben.

6. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, wobei die Datenübertragung zwischen
der Beschleunigungsinformations-Sammeleinheit

(106) und der Status-Erkennungseinheit (1012), die
Datenübertragung zwischen der Sammeleinheit
(102) für physiologische Information und der Ent-
scheidungseinheit (1012) für physiologische Infor-
mation, und die Datenübertragung zwischen der
Entscheidungseinheit (1012) für physiologische In-
formation und der Präsentationseinheit (103, 104)
durch eine drahtlose Kommunikation ausgeführt
werden.

7. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, wobei der Speicher (1011) eine Planung
der Benutzers speichert.

8. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 7, wobei dann, wenn sich wenigstens die
Beschleunigungsinformation und/oder die physiolo-
gische Information ändert, während die Beschleuni-
gungsinformation und die physiologische Informati-
on kontinuierlich überwacht werden, die Status-Er-
kennungseinheit (1012) das Verhalten mit der Pla-
nung vergleicht.

9. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 8, wobei dann, wenn das Verhalten nicht
mit der Planung überstimmt, die Präsentationsein-
heit (103, 104) einen Nicht-Übereinstimmungsnach-
richt zwischen dem Verhalten und der Planung des
Benutzers präsentiert.

10. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, wobei dann, wenn die Eingabeeinheit
(105) Ergänzungsinformation eingibt, die einen
Grund für die Nicht-Übereinstimmung darstellt, die
Status-Erkennungseinheit (1012) die Planung durch
Bezugnahme auf die Ergänzungsinformation korri-
giert.

11. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 8, wobei die Entscheidungseinheit (1012)
für physiologische Information prüft, ob die gesam-
melte physiologische Information innerhalb der
Standardgrenze von physiologischer Information
des Verhaltens, das der gesammelten Beschleuni-
gungsinformation entspricht, ist.

12. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 11, wobei dann, wenn die gesammelte
physiologische Information über der Standardgren-
ze ist, die Präsentationseinheit (103, 104) einen Rat-
schlag präsentiert, um eine normale physiologische
Information zurückzugewinnen.

13. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 5, wobei die Eingabeeinheit (105) vorher
die Fallgeschichte des Benutzers, die Charakteristik
und die Konstitution des Benutzers, und ein Dialog-
modell einstellt.
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14. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 1, ferner umfassend einen Korpus-Spei-
cher (131, 132), der konfiguriert ist, um entspre-
chend die physiologische Information, die Beschleu-
nigungsinformation, den Status, und das Entschei-
dungsergebnis zu speichern.

15. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 14, wobei die Entscheidungseinheit
(1012) für physiologische Information die physiolo-
gische Information, die dem gegenwärtigen Status
entspricht, aus dem Korpus-Speicher (131, 132) zu-
rückgewinnt, und die gegenwärtige physiologische
Information mit der zurückgewonnenen physiologi-
schen Information.

16. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 15, wobei dann, wenn die physiologische
Information, die dem gegenwärtigen Status ent-
spricht, nicht in dem Korpus-Speicher (131, 132) ge-
speichert ist, der Korpus-Speicher (131, 132) die ge-
genwärtige physiologische Information in Entspre-
chung zu dem gegenwärtigen Status speichert.

17. Tragbare Lebensunterstützungsvörrichtung nach
Anspruch 15, wobei dann, wenn die Entscheidungs-
einheit (1012) für physiologische Information ent-
scheidet, dass die gegenwärtige physiologische In-
formation nicht normal ist auf Grundlage eines Ver-
gleichsergebnisses, der Korpus-Speicher (131, 132)
die gegenwärtige physiologische Information und
das Entscheidungsergebnis speichert.

18. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 14, wobei der Korpus-Speicher (131, 132)
einen Korpus für physiologische Information, einen
Korpus für einen Durchschnittswert, einen Korpus
für einen eintägigen Trend, und einen Korpus für ei-
nen einjährigen Trend speichert, wobei der Korpus
für physiologische Information die physiologische In-
formation und das Verhalten von jeder Zeit und je-
dem Datum speichert, wobei der Korpus für einen
Durchschnittswert einen Durchschnittswert der phy-
siologischen Information von jedem Verhalten ein-
schließt, wobei der Korpus für den eintägigen Trend
Daten der physiologischen Geschichte und das Ver-
halten von einem Jahr für jede Art der physiologi-
schen Information einschließt.

19. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 18, wobei die Präsentationseinheit (103,
104) einen Kommentar über den Gesundheitszu-
stand von einem Tag auf Grundlage des Korpus für
physiologische Information und des Korpus für einen
Durchschnittswert darbietet.

20. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 19, wobei die Präsentationseinheit (103,

104) einen Trendgraph der physiologischen Infor-
mation und der Verhaltensgeschichte von einem
Tag auf Grundlage des Korpus für den eintägigen
Trend und des Korpus für den einjährigen Trend dar-
bietet.

21. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 14, wobei der Korpus-Speicher (131, 132)
weiter eine persönliche Umgebungsinformation, die
sich auf den Status bezieht, speichert, wobei die per-
sönliche Umgebungsinformation von einem Lokal-
sensorinformationskorpus (135) durch ein Netz aus-
getauscht wird, und wobei der Lokalsensorinforma-
tionskorpus (135) Lokalsensorinformation von ei-
nem Korpus für die Umgebungsinformation (133) ei-
nes bestimmten Gebiets und einem Korpus (134) für
die physiologische Information einer bestimmten Fir-
ma durch das netz sammelt.

22. Tragbare Lebensunterstützungsvorrichtung nach
Anspruch 21, wobei die Entscheidungseinheit
(1012) für physiologische Information die persönli-
che Umgebungsinformation, die dem Status ent-
spricht, aus dem Korpus-Speicher (131, 132) zu-
rückgewinnt, und entscheidet, ob die physiologische
Information normal in Übereinstimmung mit der In-
formation der persönlichen Umgebung entscheidet.

23. Ein von einem Computer lesbarer Speicher, der von
einem Computer lesbare Befehle enthält, um das
Leben eines Benutzers, der eine tragbare Einrich-
tung (101, 102, 103, 104, 105, 106) verwendet, zu
unterstützen, umfassend:

eine Befehlseinheit, um physiologische Infor-
mation des Benutzers durch die tragbare Ein-
richtung zu sammeln;
eine Befehlseinheit, um Beschleunigungsinfor-
mation des Benutzers durch die tragbare Ein-
richtung zu sammeln;
eine Befehlseinheit, um eine Tabelle zu spei-
chern, die eine Entsprechung zwischen jeder
Beschleunigungsinformation des Benutzers
und jedem Verhalten des Benutzers und einer
Standardgrenze von physiologische Informati-
on von jedem Verhalten darstellt;
eine Befehlseinheit, um den Benutzerstatus zu
erkennen, durch Zurückgewinnen eines Verhal-
tens, das einer gesammelten Beschleunigungs-
information entspricht, aus der Tabelle;
eine Befehlseinheit, um zu entscheiden, ob die
gesammelte physiologische Information normal
ist, durch Vergleichen der gesammelten physio-
logischen Information mit der Standardgrenze
von physiologischer Information des Verhal-
tens; und
eine Befehlseinheit, um ein Entscheidungser-
gebnis durch die tragbare Einrichtung zu prä-
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sentieren.

Revendications

1. Appareil d’assistance vitale portable, comprenant:

une unité d’acquisition d’information physiologi-
que (102) qui est configurée pour acquérir une
information physiologique d’un utilisateur;
une unité d’acquisition d’information d’accéléra-
tion (106) qui est configurée pour acquérir une
information d’accélération de l’utilisateur;
une mémoire (1011) qui est configurée pour
stocker une table qui représente une correspon-
dance entre chaque information d’accélération
et chacun des comportements d’utilisateur et
une limite standard d’information physiologique
de chaque comportement;
une unité de reconnaissance d’état (1012) qui
est configurée pour reconnaître l’état d’utilisa-
teur en retrouvant un comportement qui corres-
pond à une information d’accélération acquise
à partir de la table;
une unité de décision d’information physiologi-
que (1012) qui est configurée pour décider si oui
ou non l’information physiologique acquise est
normale en comparant une information physio-
logique acquise avec la limite standard d’infor-
mation physiologique du comportement; et
une unité de présentation (103, 104) qui est con-
figurée pour présenter un résultat de décision
de ladite unité de décision d’information physio-
logique.

2. Appareil d’assistance vitale portable selon la reven-
dication 1, dans lequel ladite unité d’acquisition d’in-
formation physiologique (102) inclut au moins un élé-
ment pris parmi un capteur d’onde impulsionnelle,
une électrode d’électroencéphalogramme, une élec-
trode cardiaque, une électrode myoélectrique, un
capteur de température du corps et une électrode
de réponse de peau galvanique.

3. Appareil d’assistance vitale portable selon la reven-
dication 1, dans lequel ladite unité d’acquisition d’in-
formation d’accélération (106) inclut un capteur d’ac-
célération.

4. Appareil d’assistance vitale portable selon la reven-
dication 1, dans lequel ladite unité de présentation
(103, 104) inclut au moins un élément pris parmi un
affichage, un téléphone cellulaire et un haut-parleur.

5. Appareil d’assistance vitale portable selon la reven-
dication 1, comprenant en outre une unité d’entrée
(105) qui est configurée pour entrer une information
supplémentaire sur la base de l’état d’utilisateur de

ladite unité de reconnaissance d’état et du résultat
de décision de ladite unité de décision d’information
physiologique.

6. Appareil d’assistance vitale portable selon la reven-
dication 1, dans lequel ladite transmission de don-
nées entre ladite unité d’acquisition d’information
d’accélération (106) et ladite unité de reconnaissan-
ce d’état (1012), ladite transmission de données en-
tre ladite unité d’acquisition d’information physiolo-
gique (102) et ladite unité de décision d’information
physiologique (1012), ladite transmission de don-
nées entre ladite unité de décision d’information phy-
siologique (1012) et ladite unité de présentation
(103, 104) sont exécutées au moyen d’une commu-
nication sans fil.

7. Appareil d’assistance vitale portable selon la reven-
dication 5, dans lequel ladite mémoire (1011) stocke
une planification de l’utilisateur.

8. Appareil d’assistance vitale portable selon la reven-
dication 7, dans lequel, lorsqu’au moins une infor-
mation prise parmi l’information d’accélération et l’in-
formation physiologique change tandis que l’infor-
mation d’accélération et l’information physiologique
sont acquises en continu, ladite unité de reconnais-
sance d’état (1012) compare le comportement à la
planification.

9. Appareil d’assistance vitale portable selon la reven-
dication 8, dans lequel, si le comportement ne cor-
respond pas à la planification, ladite unité de pré-
sentation (103, 104) présente un message de non
coïncidence entre le comportement et la planification
à l’utilisateur.

10. Appareil d’assistance vitale portable selon la reven-
dication 9, dans lequel, lorsque ladite unité d’entrée
(105) entre une information supplémentaire repré-
sentant une raison de la non coïncidence, ladite unité
de reconnaissance d’état (1012) corrige la planifica-
tion par référence à l’information supplémentaire.

11. Appareil d’assistance vitale portable selon la reven-
dication 8, dans lequel ladite unité de décision d’in-
formation physiologique (1012) vérifie si oui ou non
l’information physiologique acquise est à l’intérieur
de la limite standard d’information physiologique du
comportement correspondant à l’information d’accé-
lération acquise.

12. Appareil d’assistance vitale portable selon la reven-
dication 11, dans lequel, si l’information physiologi-
que acquise est au-delà de la limite standard, ladite
unité de présentation (103, 104) présente un avis
pour restaurer une information physiologique nor-
male.
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13. Appareil d’assistance vitale portable selon la reven-
dication 5, dans lequel ladite unité d’entrée (105) éta-
blit au préalable l’historique de cas d’utilisateur, la
caractéristique d’utilisateur et la constitution d’utili-
sateur ainsi qu’un modèle de dialogue.

14. Appareil d’assistance vitale portable selon la reven-
dication 1, comprenant en outre une mémoire de cor-
pus (131, 132) qui est configurée pour stocker de
façon correspondante l’information physiologique,
l’information d’accélération, l’état et le résultat de dé-
cision.

15. Appareil d’assistance vitale portable selon la reven-
dication 14, dans lequel ladite unité de décision d’in-
formation physiologique (1012) retrouve l’informa-
tion physiologique qui correspond à un état courant
à partir de ladite mémoire de corpus (131, 132) et
compare une information physiologique courante à
une information physiologique retrouvée.

16. Appareil d’assistance vitale portable selon la reven-
dication 15, dans lequel, si l’information physiologi-
que qui correspond à l’état courant n’est pas stockée
dans ladite mémoire de corpus (131, 132), ladite mé-
moire de corpus (131, 132) stocke l’information phy-
siologique courante en correspondance avec l’état
courant.

17. Appareil d’assistance vitale portable selon la reven-
dication 15, dans lequel, si ladite unité de décision
d’information physiologique (1012) décide que l’in-
formation physiologique courante n’est pas normale
sur la base d’un résultat de comparaison, ladite mé-
moire de corpus (131, 132) stocke l’information phy-
siologique courante et le résultat de décision.

18. Appareil d’assistance vitale portable selon la reven-
dication 14, dans lequel ladite mémoire de corpus
(131, 132) stocke un corpus d’information physiolo-
gique, un corpus de valeur moyenne, un corpus de
tendance sur un jour et un corpus de tendance sur
une année, dans lequel le corpus d’information phy-
siologique inclut l’information physiologique et le
comportement de chaque date et heure, dans lequel
le corpus de valeur moyenne inclut une valeur
moyenne de l’information physiologique de chaque
comportement, dans lequel le corpus de tendance
sur un jour inclut des données d’historique physio-
logique et le comportement sur un jour pour chaque
type de l’information physiologique et dans lequel le
corpus de tendance sur une année inclut des don-
nées d’historique physiologique et le comportement
sur une année pour chaque type de l’information
physiologique.

19. Appareil d’assistance vitale portable selon la reven-
dication 18, dans lequel ladite unité de présentation

(103, 104) présente un commentaire de condition de
santé sur un jour sur la base du corpus d’information
physiologique et du corpus de valeur moyenne à l’uti-
lisateur.

20. Appareil d’assistance vitale portable selon la reven-
dication 19, dans lequel ladite unité de présentation
(103, 104) présente un graphique de tendance de
l’information physiologique et de l’historique de com-
portement sur un jour sur la base du corpus de ten-
dance sur un jour et du corpus de tendance sur une
année.

21. Appareil d’assistance vitale portable selon la reven-
dication 14, dans lequel ladite mémoire de corpus
(131, 132) stocke en outre une information d’envi-
ronnement personnel rapportée à l’état, dans lequel
l’information d’environnement personnel est échan-
gée depuis un corpus d’information de capteur local
(135) par l’intermédiaire d’un réseau et dans lequel
le corpus d’information de capteur local (135) collec-
te une information de capteur local à partir d’un cor-
pus d’information d’environnement (133) d’une zone
particulière et d’un corpus d’information physiologi-
que (134) d’une entreprise particulière par l’intermé-
diaire du réseau.

22. Appareil d’assistance vitale portable selon la reven-
dication 21, dans lequel ladite unité de décision d’in-
formation physiologique (1012) retrouve l’informa-
tion d’environnement personnel correspondant à
l’état à partir de ladite mémoire de corpus (131, 132)
et décide de si oui ou non l’information physiologique
est normale conformément à l’information d’environ-
nement personnel.

23. Mémoire lisible par ordinateur contenant des instruc-
tions lisibles par ordinateur pour un assistance vitale
d’un utilisateur qui utilise un dispositif portable (101,
102, 103, 104, 105, 106), comprenant:

une unité d’instruction pour acquérir une infor-
mation physiologique de l’utilisateur par l’inter-
médiaire du dispositif portable;
une unité d’instruction pour acquérir une infor-
mation d’accélération de l’utilisateur par l’inter-
médiaire du dispositif portable;
une unité d’instruction pour stocker une table
qui représente une correspondance entre cha-
que information d’accélération de l’utilisateur et
chaque comportement de l’utilisateur et une li-
mite standard d’information physiologique de
chaque comportement;
une unité d’instruction pour reconnaître l’état
d’utilisateur en retrouvant un comportement qui
correspond à une information d’accélération ac-
quise à partir de la table;
une unité d’instruction pour décider de si oui ou
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non une information physiologique acquise est
normale en comparant l’information physiologi-
que acquise à la limite standard d’information
physiologique du comportement; et
une unité d’instruction pour présenter un résultat
de décision par l’intermédiaire du dispositif por-
table.
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