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(54) Information recording device and information recording method

(57) An information recording device and a method
of recording the information, in which the state around
a user maybe recorded efficiently, are disclosed. A
change sensor 4 maps three sorts of the bio-informa-
tion, as measured bya bio-information sensor 2, name-
lythe number of heart beats, GSR (galvanic skin re-
sponse) and the skin temperature difference, in a three-
dimensional feature space, as observed values, and

generates classes on the three-dimensional feature
space. The change sensor 4 compares a class to which
belongs a newlymeasured observed value to a class to
which belong the values measured in the past to detect
a change in the user when the classes differ from each
other. On detection of the changes by the change sensor
4, a controller 12 actuates a video camera 5, a still cam-
era 6 and a microphone 6 to record the image and the
sound around the user.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to an information record-
ing device and method of recording the information for
automaticallyrecording the state around a user.
[0002] This application claims priority of Japanese
Patent Application No.2003-347446, filed in Japan on
October 6, 2003, the entirety of which is incorporated by
reference herein.

Description of Related Art

[0003] Recently, a mobile bio-information sensor or a
mobile environmental sensor has been developed, in
keeping up with the progress in the field of the sensor
and with the reduction in size of information equipment.
The bio-information sensor is a sensor used for meas-
uring the bio-information of the user. The bio-information
quantitatively specifies the movements of various or-
gans of the living body such as the number of heart
beats or the brain wave. A small-sized bio-information
sensor may be worn by a user to measure the user's
bio-information which may then be analyzed to detect
the emotion or changes in the physical state of the user.
The environmental sensor is a sensor used for measur-
ing the environment around the user, such as weather,
atmospheric temperature or noise. The noise generated
or changes in the weather indicate that some change
has occurred around the user.
[0004] There has so far been known an information
processing device for recording the user's bio-informa-
tion or the environmental information to aid in the power
of memory of the user. For retrieving the target informa-
tion from the recorded information, a histogram or a dis-
tribution curve is generated for the totality of the time
period in which the bio-information has been recorded
to exploit the meaning in the bio-information sensor pa-
rameter in the histogram or in the distribution curve (see
for example the Patent Publication 1).
[Patent Publication 1] Japanese Laid-Open Patent Pub-
lication 2002-236698
[0005] The information processing device, stated in
the Patent publication 1, records the bio-information or
the environmental information at all times, thereby in-
creasing the quantity of the information to be recorded
and consumption of the recording resources. On the
other hand, if a large quantity of the information is re-
corded, the processing volume in retrieving the target
information is increased to increase the processing load
or to prolong the processing access time.

SUMMARY OF THE INVENTION

[0006] In view of the above-depicted problems of the

prior art, it is an object of the present invention to provide
an information recording method and an information re-
cording device whereby the state around the user may
be recorded efficiently.
[0007] In one aspect, the present invention provides
an information recording device comprising acquisition
means for acquiring the information, measurement
means for measuring the bio-information of a person
and/or the environmental information around the per-
son, change detection means for detecting changes in
the bio-information or the environmental information, as
measured by the measurement means, and recording
controlling means for causing recording means to
record the information, acquired by the acquisition
means, when the change detection means has detected
changes in the bio-information or the environmental in-
formation.
[0008] In another aspect, the present invention pro-
vides a recording method comprising the steps of a
measurement step of measuring the bio-information of
a person and/or the environmental information around
the person; a change detection step of detecting chang-
es in the bio-information and/or the environmental infor-
mation, and a recording step of recording the bio-infor-
mation and/or the environmental information when the
change detection step has detected changes in the bio-
information and/or the environmental information.
[0009] According to the present invention, the image
and/or the sound around the user is recorded when the
bio-information and/or the environmental information of
the user is changed. Thus, the quantity of the informa-
tion recorded is decreased compared to that in case the
information is recorded at all times. The state around
the user is recorded when the bio-information and/or the
environmental information of the user are changed, so
that the impressive information is recorded to a high
probability.
[0010] Moreover, according to the present invention,
the timing or the site of the recording of the image or the
sound, the person who was the users company at the
time of the recording, and so forth, are recorded, in ad-
dition to the image or the speech. Thus, the viewer may
readily be reminded of what was going on when the re-
cording was made, and hence may retrieve the targeted
information by having reference to the recording.
[0011] By displaying the time or the site of the record-
ing of the information, the person who was the user's
company at the time of the recording, the bio-informa-
tion or the environmental information changed, the user
may reflect the happening of the day or may be fortui-
tously reminded of what he/she forgot.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention will be more clearly understood
from the following description, given by way of example
only, with reference to the accompanying drawings, in
which:
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Fig.1 is a block diagram showing the structure of an
information recording device.
Fig.2 shows an example of a feature space.
Fig.3 shows an example of a display image surface
demonstrating the synopsis of stored contents in a
list form.
Fig.4 shows an example of a display image surface
demonstrating the recording positions of contents
on a map.
Fig.5 shows an example of a display image surface
demonstrating the recording positions of contents
along time axis.
Fig.6 is a block diagram showing the structure of a
mobile terminal.
Fig.7 shows an example of an input image surface
for inputting the attributes of contents.
Fig. 8 shows an example of an input image surface
for inputting the transmission permitting informa-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

1. Embodiment of the Information Recording Device

[0013] Referring now to the drawings, an information
recording device of the present invention is explained in
detail. The information recording device, embodying the
present invention, is featured by automatically detecting
intrinsic and extrinsic changes in the user to record im-
ages or sound around the user responsive to these
changes.
[0014] Fig.1 is a block diagram showing the structure
of an information recording device 1 according to the
present invention. The information recording device 1
includes a bio-information sensor 2, an environment
sensor 3 for measuring the environmental information
around the user, a change sensor 4 for detecting the
intrinsic and extrinsic changes in the user, a video cam-
era 5 for photographing a still image, a still camera 6, a
still camera 6 for photographing a still image, a micro-
phone 7 for picking up the sound, a storage unit 8 for
storing the image or the speech, a position measure-
ment unit 9 for measuring the user position, a timepiece
unit 10 for time-keeping, a display unit 11 for demon-
strating the image or the text, and a controller 12 for con-
trolling the information recording device 1.
[0015] The bio-information sensor 2 measures the
bio-information of the user. The bio-information is mainly
the information indicating the intrinsic state in the user.
Of course, the bio-information sensor 2 maybe con-
structed discretely from the information recording de-
vice 1 and mounted to e.g. the bodysurface of the user
to transmit the bio-information to the information record-
ing device 1 in the wired or wireless transmission con-
figuration. The bio-information sensor 2 is provided on
the surface of the information recording device 1 or with-
in the information recording device 1. The bio-informa-

tion sensor 2 is provided on the surface of the informa-
tion recording device 1 or within the information record-
ing device 1. The bio-information maybe enumerated by
breathing, blood oxygen saturation, amount of sweat,
heart beat, pulsation, breathing, wink, eye-ball move-
ment, gazing time, pupil diameter, blood pressure, brain
wave, bodymovement, posture, skin temperature, GSR
(galvanic skin response), MV (micro-vibration), EMG
(electro-myography) and blood oxygen saturation
(SPO2). These data may be measured by cardiographic
measurement units, EMG measurement units, head
electrical voltage measurement units, infrared image in-
tensity analyses, pressure sensors, temperature sen-
sors or sweating sensors.
[0016] The environment sensor 3 is used for measur-
ing the environmental information around a person car-
rying out the measurement operations. The environ-
mental information is mainly the information specifying
the extrinsic state of the user, and may be enumerated
by temperature, humidity, weather, wind speed, time,
lightness, smell, altitude, sound volume, atmospheric
pollution, latitude, longitude, movement speed, acceler-
ation, age of the moon, gravityor amount of vibration.
These may be measured by lightness meters, gas sen-
sors, thermometers, barometers, rain drop sensors, al-
timeters, timepieces, noise sensors, atmospheric pollu-
tion sensors, or GPS (global positioning system). Simi-
larly to the bio-information sensor 2, the environment
sensor 3 maybe provided to the main body unit of the
information recording device 1 or provided as a discrete
component.
[0017] The change sensor 4 detects intrinsic changes
or extrinsic changes in the user, with the aid of pattern
recognition. The pattern recognition is the processing of
classifying the subjects of recognition into plural class-
es, mapping the values being observed in a feature
space by coordinate plotting, and associating the sub-
ject of recognition with one of the plural classes. The
classes are generated by learning from previously col-
lected observed values. The methods for mapping and
classifying the observed values will be explained sub-
sequently
[0018] When the change sensor 4 has detected
changes, the controller 12 actuates at least one of the
video camera 5, still camera 6 and the microphone 7 to
record prevailing output values of the respective sen-
sors, in the storage unit 8, along with the images or
sound, specifying the status around the user when the
changes have occurred. The controller 12 also acquires
the user's position and the current time from the position
measurement unit 9 and from the timepiece unit 10, re-
spectively to record the so acquired data in the storage
unit 8 along with the images and the sound. The position
measurement unit 9 may also acquire the position infor-
mation not by the aforementioned method of acquiring
the position information by the GPS, but by a method
consisting in connecting to access points for wireless
communication, also termed hot spots,. Moreover, if the
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present device has the function as the mobile phone,
the device is able to acquire the position information,
which may then be used. The recorded image or speech
recorded is referred to below as contents.
[0019] The display unit 11 demonstrates the image or
the sound, recorded bythe storage unit 8, under control
by the controller 12, in order to permit the user to monitor
the image or the sound. The display unit 11 is also used
to demonstrate the operating information of various
sorts or the control information.
[0020] A record contents outputting unit 13 is respon-
sive to the user's command, entered by an operating
unit, not shown, to output the recorded contents in a pre-
set format. The outputting format will be explained sub-
sequently
[0021] In the bio-information and the environmental
information, the wink, eye-ball movements, gaze time,
pupil diameter, bodymovements, posture, lightness or
the sound volume may be acquired from the video cam-
era 5 or the microphone 7. If these are the subjects for
observation, the bio-information sensor 2 or the environ-
ment sensor 3 may be omitted.
[0022] With the information recording device 1 of the
present embodiment, made up by the above blocks, the
bio-information of the user is observed by the bio-infor-
mation sensor 2, the environmental information around
the user is observed by the environment sensor 3, the
observed values are mapped by the change sensor 4
on the feature space, and signals from an input device,
such as the video camera 5, still camera 6 or the micro-
phone 7, are recorded on the storage unit 8 in case it is
detected that the observed values have been trans-
ferred from a given class to another class. Since the user
position as well as the recording time is recorded simul-
taneously, retrieval at the time of the subsequent repro-
duction may be carried out extremely readily.
[0023] If it is desired to record the image or the sound,
as from the time immediately before and inclusive of the
time of detection of changes in the observed value of
the bio-information or the environmental information, it
is sufficient to record the image or the sound previous
to the time point of change of the observed value at all
times in a ring buffer type memory to transfer the image
or the sound to the storage unit 8 for recording the image
or the sound therein. This memory may be provided
within the controller 12 or formed as an area reserved
in the storage unit 8.

1-1 Mapping and Classification of Observed Values

[0024] Fig.2 shows an example of mapping the three
sort of the bio-information, that is, the beat of heart, GSR
(galvanic skin response) and the skin temperature dif-
ference, as observed values in the three-dimensional
feature space. Here, a class C0, denotes the usual state
of the user, and three classes C1 to C3 denote other
states. It is assumed that, for simplicity of explanation,
and for convenience in formulating the drawings, the

number of classes is four, with the classes being spaced
apart sufficiently from one another. However, the class-
es maybe close to one another, or four or more sorts of
the classes maybe used. In Fig.2, the newly measured
bio-information may belong to one of these four classes
C0 to C3, or of a class different from any of these class-
es.
[0025] Each time a new observed value is entered,
the change sensor 4 verifies to which of the classes C0
to C3 belongs this observed value. The change sensor
4 compares the class to which belongs the new ob-
served value and the class to which belongs the ob-
served value entered ahead of the new observed value.
If these classes differ from each other, the change sen-
sor 4 verifies that the user state has changed. Moreover,
if the observed value belongs to none of the classes, the
change sensor 4 verifies that the user state has
changed. That is, if the feature space area, not belong-
ing to the classes C0 to C3, is also a class, the change
sensor verifies that the user state has changed when
the new observed value is entered and mapped in the
feature space, and when the observed value has shifted
from the class to which it belonged to another class.
[0026] The change sensor 4 allocates the observed
value to the class and learns the relationship of corre-
spondence between the observed value and the class
as knowledge. By repetition of this learning, it is possible
to generate the feature space suited to the user. For ex-
ample, if the skin temperature is the observed value, the
area of the observed values during the normal time pe-
riod, termed the cool fever, may be defined as class C0.
However, this normal value not onlydiffers from user to
user, but also is changed, even with the same user, de-
pending on time of measurement and season. There are
also occasions where accidental noise is introduced into
the observed values, depending on the sensor type or
the method for mounting the sensor. These noises are
preferably not used as the subject of observation. Thus,
when the observed values are plotted on the feature
space, by way of mapping, it is desirable to find the state
of distribution of the observed values, that is, the density
or variance, during a certain time period, and to re-de-
fine and update the area of high density as a class.
[0027] Although the status change is detected with
the values of the three sort of the bio-information as ob-
served values, the feature space mayalso be formed
with other sorts of the bio-information or the environ-
mental information as observed values. It is also possi-
ble to change the number of the observed values to gen-
erate the feature space with the different number of the
dimensions, such as seven-dimensional or eight-dimen-
sional feature space. In addition, a large number of the
feature spaces may be generated simultaneously.
[0028] The change sensor 4, embodying the present
invention, roughly classifies the intrinsic state and the
extrinsic state of the user, depending on the distribution
of the observed values, and records the image or the
sound, with the state transition from a given class to an-
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other class as a trigger. Since the purport of the present
invention resides in recording the state around the user,
with the change in the status as a trigger, such as to
record necessary scenes efficaciously, there is no ne-
cessity of analyzing what is the current status of the us-
er.

1-2 Other Method for Change Detection

[0029] Two other change detection methods are here-
inafter explained. With the first method, the same ob-
served values, as obtained at different time points, are
compared to each other, and a change is detected when
the difference between the observed values exceeds a
preset threshold value. In case the observation is car-
ried out at a preset time interval, the difference or offset
between the last observed value and the outstanding
observed value, is found, such that, in case the differ-
ence is large, a decision is given that the state of the
user has changed. Of course, if the observed value is
an analog value, its difference or partial difference may
be found. If, for example, the video camera 5 or the mi-
crophone 7 is actuated when the heart beat has
changed, it is possible to acquire an image when the
user is doing exercise or when the user is in tension.
[0030] However, the body temperature, lightness or
the altitude is an observed value changed only gradual-
ly. If such observed value, changed only gradually, is
compared at a short time interval, it is impossible to de-
tect changes. Thus, the time interval for change detec-
tion is set, and a status change is deemed to have oc-
curred when the difference between the current value
of measurement and the value obtained the preset time
duration before is larger than a threshold value. The time
duration or the threshold value may be fixed or updated
by learning.
[0031] With the second method, the change in the us-
er is detected depending on whether or not the observed
value exceeds a preset threshold value. For example,
the human does not gaze at a subject in which he/she
is not interested. If the gaze time duration of the user is
long, it is highly likely that the user's attention is concen-
trated in some subject. Thus, if the video camera 5 or
the still camera 6 is actuated in case the gazing time
exceeds the preset time, the subject which is of interest
for the user may be imaged. On the other hand, no un-
usually large sound is generated during the normal life
of the human being. Thus, if the large sound is pro-
duced, the probability is high that some accident or hap-
pening has occurred. Hence, if a sound larger than a
preset threshold value is produced, the video camera 5
or the still camera 6 may be actuated to image a scene
of bung-ho in a banquet or the site of accident. The
threshold value need not be fixed and may be changed
from user to user.

1-3 Method for Outputting Record Contents

[0032] The configuration of recording the information
around the user has so far been explained. The ensuing
description is directed to the method of outputting the
recorded information in a state which will facilitate the
retrieval by the user. The record contents outputting unit
13 outputs the recorded contents in a preset form in
keeping with the command by the user. Fig.3 depicts an
image surface 41 output in a list form. In the instant ex-
ample, the time and the place of the contents recording,
and the sorts of the measured value changed, are dis-
played. If the contents are a moving picture or the sound,
the recording start time and the recording end time may
be displayed, or the recording start time and the record-
ing time, may be displayed. This list is an image surface
for notifying for the user which contents are stored, and
is also an input image surface accepting a command to
output the stored data. The user specifies the contents
for display, by actuation of a pointing device or a cross-
key. The record contents outputting unit 13 then outputs
the specified contents. Of course, the specified contents
maybe demonstrated on the display unit 11.
[0033] Fig.4 depicts an image surface 42 demonstrat-
ed as a map. On the map of Fig.4, there is entered a
symbol indicating the record locations for the contents.
The symbol may also be the name of the contents, the
time of recording the contents, the number of contents
recorded or the sort of the observed value changed.
When the user has selected the symbol on the map, the
record contents outputting unit 13 outputs contents 43
corresponding to the positions on the map.
[0034] Fig.5 depicts an image surface 42 when dis-
played in the map form. On the map of Fig.4, a symbol
indicating the contents record location is displayed. The
symbol may also be the name of the contents, the time
of recording the contents, the number of contents re-
corded or the sort of the observed value changed. When
the user has selected the symbol on the time axis, the
corresponding contents are displayed. The time-axis
type display may also be an image surface on a calendar
or on a timepiece.
[0035] It is noted that, when outputting the sort of the
observed value, the record contents outputting unit 13
converts the output into a term more intelligible for the
user and outputs the resulting term. For example, if the
amount of the breathing by the user is high, the state is
not expressed simply as 'breathing' but as 'deep breath-
ing'. Such terms as 'angry' or 'surprised' may also be
used for expression, responsive to the user's emotion
as detected from the state of change of the observed
value or the state of class-to-class transition.
As described above, the information recording device 1
according to the present invention is featured by the fact
that the image or the sound around the user is recorded
when the intrinsic or extrinsic state of the user has been
changed. Since the present information recording de-
vice 1 records the information at preset timing, the re-
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cording capacity as needed is smaller than that in case
of continuous recording. Moreover, data retrieval is fa-
cilitated by recording only the needed contents.
[0036] In addition, since the information recording de-
vice 1 records the time and date of contents recording
and the contents recording location, along with the con-
tents, it becomes possible to use the contents as index
for retrieval or for putting the contents in order.

2. Embodiment of Mobile Terminal

[0037] A mobile terminal 20, embodying the present
invention, is hereinafter explained. This mobile terminal
20 is designed to provide the aforementioned informa-
tion recording device 1 with the function of exchanging
the information with another mobile terminal 20.
[0038] Fig.6 depicts a block diagram showing the con-
figuration of the mobile terminal 20. Similarly to the in-
formation recording device 1, the mobile terminal 20 in-
cludes a bio-information sensor 21 for measuring the us-
er's bio-information, an environment sensor 22 for
measuring the environmental information around the
user, a change sensor 23 for detecting the intrinsic and
extrinsic changes in the user, a still camera 25 for pho-
tographing a still image, a video camera 24 for photo-
graphing a moving picture, a microphone 26 for picking
up the sound, a storage unit 27 for storing the image or
the speech, a position measurement unit 28 for meas-
uring the user position, a timepiece unit 29 for time-
keeping, a displayunit 30 for outputting the recorded
contents, and a controller 31 for controlling the informa-
tion recording device 20 in its entirety These blocks per-
form the same operations as those of the corresponding
blocks of the information recording device 1 and hence
the explanation thereof is omitted for simplicity
[0039] The mobile terminal 20 also includes an editing
unit 32 for editing the recorded information and an infor-
mation exchange unit 33 for exchanging the information
with other mobile terminals 20.
[0040] The editing unit 32 records contents attributes,
such as names of the contents recorded, or names of
persons recorded in the contents. The contents at-
tributes, entered automatically, as explained later, may
also be entered by the user.
[0041] The information exchange unit 33 includes
communication means designed in accordance with the
near-distance wireless technique, such as Bluetooth. If
users in possession of the mobile terminals 20 of the
same sort are close to each other, the mobile terminals
20 may be interconnected wirelessly to enable e.g. P2P
communication. That is, the contents or various infor-
mation sorts, recorded in other mobile terminals 20, may
automatically be acquired on the side of the mobile ter-
minal 20.
[0042] In the storage unit 27, the private information
of the user, as the owner of the mobile terminal 20, is
recorded, in addition to the aforementioned image or
sound. Examples of the recordable private information

include the name, age, mail address, telephone number
or the face image.
[0043] An instance of inputting contents attributes is
now explained. The contents of Fig.7 show how a ban-
quet is going on. In this mobile terminal 20, an image or
the speech is recorded responsive to status changes in
the user. For example, the images or the sound on the
site is recorded, with the sound of the bung-ho as a trig-
ger. Since the mobile terminals 20, owned byplural us-
ers, are close to one another, these terminals are wire-
lessly interconnected by communication means of the
information exchange unit 33. Thus, the private informa-
tion of the users, recorded in the respective mobile ter-
minals 20, or the recorded contents, are exchanged.
The private information transmitted is correlated with the
image or the sound recorded and is recorded in the so
correlated state in the storage unit 27.
[0044] In the exchange of the private information or
the contents, it is not desirable to transmit any informa-
tion irrespective of the counterpart of communication.
Thus, the information exchange unit 33 is provided with
the exchange permission information for limiting the in-
formation transmission. The information exchange unit
33 is supplied with the exchange permission information
for users and executes information exchange with other
users in accordance with the exchange permission in-
formation. This exchange permission information states
the person who supplies the information and the sort of
the information supplied. The exchange permission in-
formation is entered by the user and recorded in e.g. a
preset area of the storage unit 27. In an input image sur-
face of the exchange permission information, there is
displayed a person selecting zone 61 for selecting the
person allowed for transmission, as shown in Fig.8.
When the user selects the person, allowed for transmis-
sion, an item selection zone 62 for selecting the items
of transmission permission is displayed. When the user
has selected the person allowed for transmission, the
item selection zone 62 for selecting the items that can
be transmitted, such as name, age, mail address, tele-
phone number, facial image, contents or text, is dis-
played. The contents are those recorded in the mobile
terminal 20, while the text is that stating e.g. a message
the user imparts to the user of the destination of the
transmission. The user selects the information of trans-
mission from the item selection zone 62.
[0045] The information exchange unit 33 verifies
whether or not there is anyperson around the user to
whom the information is to be transmitted. If a relevant
person is found, the private information of the user is
sent to the mobile terminal 20 of the relevant person.
The information exchange unit 33 is supplied with the
information, specifying the owner, transmitted by a ter-
minal owned by each person, and specifies the person
who is on the spot, based on the so received informa-
tion. The information exchange unit 33 records the pri-
vate information of other users, received from the other
mobile terminal 20, along with the contents. By simulta-
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neously recording the contents and the person in the
near-bysite, recorded in the contents, the manner in
which the contents have been recorded may be record-
ed in detail. The information exchange unit 33 is also
able to transmit the information by broadcasting to all of
the persons on the spot.
[0046] In the above-described embodiment, the coun-
terpart of the near-distance communication is specified
based on the private information of the persons regis-
tered in advance in the mobile terminal 20. If a person
has not been registered, the user may input it by the
editing unit 32, or may have the counterpart party trans-
mit the private information to record the so transmitted
information in association with the recorded contents.
Alternatively, bio-metrics may be used to specify a per-
son from the features of the face image or the voice print.
[0047] With the mobile phone, according to the
present invention, described above, in which the con-
tents, the attributes of the contents and the information
pertinent to the person who was in the near-by place
when the contents were recorded, are recorded in cor-
relation to one another, the user maybe reminded of the
scene of the recording of the contents.
[0048] In the above-described embodiments, the ec-
ological information (living-body information) pertaining
to the user is acquired. The present invention is, how-
ever, not limited to this embodiment. For example, the
living-body information of the person being imaged may
be acquired by the information recording device, oper-
ated by the user, or a by a video camera, provided to
the mobile terminal.

Claims

1. An information recording device comprising

acquisition means for acquiring information;
measurement means for measuring bio-infor-
mation of a person and/or environmental infor-
mation around said person;
change detection means for detecting changes
in said bio-information or the environmental in-
formation, as measured by said measurement
means; and
recording controlling means for causing record-
ing means to record the information, acquired
by said acquisition means, when said change
detection means has detected changes in said
bio-information or the environmental informa-
tion.

2. The information recording device according to claim
1 wherein

said change detection means forms classes
in a feature space having values of said bio-infor-
mation and/or the environmental information, as ob-
served values, and detects changes in said bio-in-

formation or the environmental information when
the class to which belongs the bio-information or the
environmental information currently measured and
the class to which belongs the bio-information or the
environmental information as measured in the past
differ from each other.

3. The information recording device according to claim
1 or 2, wherein

said change detection means compares the
values of the bio-information and/or the environ-
mental information measured at different time
points to find a difference and detect changes in the
bio-information and/or the environmental informa-
tion when the difference exceeds a preset threshold
value.

4. The information recording device according to claim
1, 2 or 3, wherein

said change detection means compares the
value of the bio-information and/or the environmen-
tal information to a threshold value representing a
standard value of the bio-information and/or the en-
vironmental information and detects changes in the
bio-information and/or the environmental informa-
tion when the bio-information and/or the environ-
mental information exceeds said threshold value.

5. The information recording device according to any-
one of claims 1 to 4, further comprising

time-keeping means;
said recording controlling means causing re-
cording means to record the timing when the
bio-information and/or the environmental infor-
mation has changed.

6. The information recording device according to any-
one of claims 1 to 5, further comprising

position measurement means for measuring
the position of a person;
said recording controlling means causing the
recording means to record the position of the
person at a timing when the bio-information
and/or the environmental information has
changed.

7. The information recording device according to any-
one of claims 1 to 6, further comprising

private information storage means for storing
the private information of the user;
storage means for storing the identification in-
formation of a particular person;
specifying means for specifying a person
around a user; and
transmitting means for transmitting the private
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information of the user to an information com-
munication terminal owned bya person speci-
fied to be in a near-by site of the user by said
specifying means when said person is a person
stored in said storage means.

8. A recording method comprising the steps of

a measurement step of measuring bio-informa-
tion of a person and/or environmental informa-
tion around said person;
a change detection step of detecting changes
in said bio-information and/or said environmen-
tal information; and
a recording step of recording the bio-informa-
tion and/or the environmental information when
said change detection step has detected
changes in said bio-information and/or the en-
vironmental information.

9. The information recording method according to
claim 8 wherein

said change detection step forms classes in
a feature space having values of said bio-informa-
tion or the environmental information as observed
values, and verifies the classes to which belongs
the bio-information or the environmental informa-
tion as measured in said measurement step to de-
tect changes in said bio-information and/or the en-
vironmental information when the classes to which
belongs the bio-information or the environmental in-
formation as measured at different time points differ
from each other.

10. The information recording method according to
claim 8 or 9, wherein

said change detection step compares the val-
ue of the bio-information and/or the environmental
information to a threshold value representing a
standard value of the bio-information and/or the en-
vironmental information and detect changes in the
bio-information and/or the environmental informa-
tion when the bio-information and/or the environ-
mental information exceeds said threshold value.

11. The information recording method according to
claim 8, 9 or 10, further comprising

a time-keeping step; and
a step of recording the time when the change
is detected by said change detection step.

12. The information recording method according to an-
yone of claims 8 to 11, further comprising

a position measurement step for measuring the
position of a person; and
a step of recording the position of the person

when the change in the bio-information and/or
the environmental information is detected by-
said change detection step.

13. The information recording method according to an-
yone of claims 8 to 12, further comprising

a specifying step of specifying a person around
a user; and
a transmitting step of transmitting the private in-
formation of the user to an information commu-
nication terminal owned bya person specified
to be in a near-by site of the user by said spec-
ifying means.
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