3

of the difference in tinme |ag anong i ndividuals.

0005] Not e that, while the discussi on above casts |ight on
the\rel ati onshi p between exercise and its effect, a simlar tine
| ag be observed between t he peri od when activities other than
exerci se\(such as eating and sleeping) that may affect health
( bi ol ogi cal\i ndexes) are conducted and t he period whenits effects
appear.

[ 0006] The Rresent invention has been made in view of the
ci rcunstances descN bed above, its object being to provide a
techni que for enabliny health nonitoring assistance that takes
account of a tine |ag bexween an activity and appearance of its
effect. A further object oNthe present invention is to provide
a technique for presenting causal relationship between an
activity conducted by a subject {ynd its effect in an accessible
manner despit e possi bl edifferences ng i ndi vi dual s i nt he anount
of time | ag between activity and effect\ so as to keep the person

notivated to carry on the activity.

Sol ution to Probl em

[ 0007] The invention according to claim1 i

a health nonitoring assist system including:

an activity index data acquisition unit that\ acquires
tinme-series data of an activity index indicative of an amgunt of
an activity conducted by a subject;

a biological index data acquisition unit that acquir

ti me-series data of a bi ol ogical i ndex neasured from and rel ating
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to health of, the subject;
atinmelag estimation unit that estimates an anount of tine
| ag\Qet ween a change in the activity i ndex and a resul tant change
appearNng i n the bi ol ogi cal i ndex based on a result of conparison
bet ween e tine-series data of the activity index and the
time-series\data of the biological index; and
an i nforMkation presentation unit that provides the subject
with assist inforyation that indicates that an effect caused by
the activity of the s\Nbj ect i s apparent i naval ue of the bi ol ogi cal
I ndex after t he ambunt oNtinelagfromatine point whentheactivity
was conducted, based on \an estimation result of the tine |ag
estimation unit.

[ 0008] A "Dbiol ogica

i nd here refers to an i ndicator

relating to a person's health neagured froma person or sanples
coll ected froma person. Exanples oN bi ol ogi cal indexes include
bl ood pressure, pul se, body wei ght, bod¥ fat percentage, body fat
mass, nuscle percentage, nuscle nass, bdom nal girth, BM,
chol esterol | evel, bl ood gl ucosel evel, urinar¥ gl ucosel evel, body
tenperature, and so on. An "activity" is a novgment or behavi or
that may affect health (biological index). While\xercises such
as wal king, jogging, and swinmng are regarded \as typica
activities, other physical activities in everyday |ife ofher than
exerci ses (such as comuting and household chores), as
sl eeping, resting, eating, taking/adm nistering nedicine,
taki ng supplenents, are also considered as activities.

"activity index" indicates a quantified anount of an activity, and
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may be, for exanple, a nunber of steps, distance, duration of
erci se, anount of exercise (cal ori es burned), anmount of activity
(in\ensity of exercise nmultiplied by tine), sleeping duration,
duratign or nunber of rest, calories taken, dosage of nedicine,
anount of\ suppl enents taken, and so on.
[ 0009] ccording to the invention set forth in claiml, an
anmount of ti | ag between a change in an activity index and a
resul tant change §ppearing in a biol ogical indexis estinmted, and
based on this estimaN on result, a subject is provided w th assi st
i nformati on that indicgtes that an effect caused by the activity
of the subject i s apparent\i n a val ue of the biol ogi cal i ndex after
the anount of tinme lag froma tine point when the activity was
conducted. Therefore, health nitoring assistance that takes
intoaccount atinelagbetweenacti\ityandeffect is mde possible.
In addition, since the tinme |ag be en activity and effect is
estimated with the use of activity i ndedand bi ol ogi cal i ndex data
r

of the subject hinfherself, a causal | ati onship between an

activity conducted by the subject and its ef Nect can be presented

in an accessi bl e manner despite the difference\in the anopunt of

time |l ag anong i ndi vidual s, sothat the person can b&kept noti vat ed

to carry on the activity.

[ 0010] The invention according to claim2 is
a health nonitoring assist system according to c

wherein the assist informati onincludes informationindicati

the amount of tinme | ag.

[ 0011] According to the invention set forthin claim2, the
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subject can be nmade aware of his intrinsic physiological

haracteristics that show how nuch t he appearance of an effect of
hiNactivityisdelayed. Accordingly, the subject canrealize what
changgs in the biological index he/she should conpare wth the
I ncrease\or decrease of the activity index, and check the fruits
of past act\vities or notice deterioration of the biol ogical index
caused by | azi\pess. Al so, the subject will be able to nonitor his
heal t h (such as N anni ng an exerci se, setting a wei ght | oss goal,
or deci di ng dosage\of nedicine or timng of taking nedicine) in
consi deration of his Qwn physi ol ogi cal characteristics.
[ 0012] The inventi according to claim3 is
a health nonitoring sist systemaccording to claim1 or
2, wherein the assist informa\i on i ncludes a graph plotting the
time-series data of the activity\ ndex and shifted by the anpunt
of tinme lag, and a graph plotting\the tine-series data of the
bi ol ogi cal i ndex.
[ 0013] According to the invention s forthinclaim3, the
subj ect canintuitively understandthe causal\r el ati onshi p bet ween
an increase/ decrease of the activity index a a change in the
bi ol ogi cal index by visually conparing two grap
[ 0014] The invention according to claim4 is

a health nonitoring assist systemaccording to any one of
clains 1to 3, whereinthe assist information includes i nfoxmation
i ndicating a period, in a graph plotting the tinme-series da
the biological index, in which a positive change caused by

increaseintheactivityindexis apparent inthe biological index.
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[ 0015] According to the invention set forth in claim4, the

ubj ect can easily grasp that an increase in the activity index

(e.y., past effort) directly leads to a positive change in the

bi ol oo\ cal index (e.g., health inprovenent), so that the person
can be tivated to carry out and continue to do the activity.
[ 0016] The invention according to claim5 is
a heal ttNnonitoring assist systemaccording to any one of
clains 1to 4, whexeinthe assist information includes information
indicating a period\ in a graph plotting the tine-series data of
t he bi ol ogi cal i ndex, i Nwhi ch anegati ve change caused by a decr ease
in the activity index is\apparent in the biological index.

[ 0017] According to thd invention set forthin claim5, the
subj ect caneasilygraspthat adgcreaseintheactivityindex(e.qg.,
past | azi ness) directlyl eadstoamMegative changeinthe biol ogical
i ndex (e.g., health deterioration). \This way, the subject can be
encouraged to reflect upon hinmhersd& f and rem nded of the
necessity of doing the activity continuolNsly.
[ 0018] The invention according to claiN6 is
a health nonitoring assist systemaccord\ng to any one of
clains 1 to 5 wherein the tinme lag estimation \ynit eval uates
intensity of a causal correlation between the tine-ségi es data of
theactivityindex andthetime-series data of the biol ogi\¢cal i ndex
with respect to a plurality of anpbunts of tine |lag, and | ects
an anount of time lag wth which the intensity of the correl aN on
is highest as the anobunt of tinme |lag between the change in th

activityindex and theresultant change appearingi nthe bi ol ogi cal
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According to the invention set forthin claim®6, the
t of tinme |lag between an increase/decrease in the activity
nd a change in the biological index can be determ ned
suitably.
[ 0020] he invention according to claim?7 is

a heal th\nonitoring assist system according to claim 6,
wherein the tine \ag estimation unit evaluates the intensity of
t he causal correl ati betweenthetinme-series dataof theactivity
i ndex and the tine-serNes data of the biological index with the
use of transfer entropy.
[ 0021] According to the\invention set forthinclaim?7, the
intensity of the causal correl\tion between the activity index
(cause) and the biological index \result) is evaluated with the
use of transfer entropy, so that the& anmount of tine |ag between
an increase/ decrease in the activity \adex and a change in the
bi ol ogi cal index can be determ ned nore itably.
[ 0022] The invention according to cl ai is
a health nonitoring assist systemaccord\ng to any one of
claims 1to 7, whereinthe information presentati oNunit presents
the assist informationto aterm nal owned by t he subjgct by w red
or wreless connection.
[ 0023] According to the invention set forth in claim t he
subject can check the causal rel ati onship between \ an
i ncrease/ decrease in the activity index and a change in th

biological index in the termnal the person owns, which is
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convenient. Healthnonitoringassist servicesusingtheso-called
oud conputing nay al so be provi ded by adopting a configuration

in Wichthe termnal and the heal th nonitoring assi st systemare
connec\ed via a w de-area network such as the Internet.
[ 0024] The invention according to claim9 is

a tenNginal capable of conmunicating with the health
nonitori ng assNst systemaccording to claim8 by wired or wirel ess
connection, incl ding:

arequest unit \hat transm ts arequest for assi st information
to the health nonitori assi st systemtogether wth i nformation
for identifying the subje&ct who owns the term nal; and

adisplay unit that di SRl ays t he assi st informati on recei ved
fromthe health nonitoring ass\st system
[ 0025] According to the inveRtion set forthinclaim9, the
subject can check the causal rel ati onship between an
i ncrease/ decrease in the activity ingex and a change in the
biological index in the termnal the NWRerson owns, which is
convenient. Healthnonitoringassist serviceg usingtheso-called
cl oud computing may al so be enjoyed by adopti a configuration
inwhichthe termnal and the health nonitoring as\i st systemare
connectedviaaw de-areanetwork suchasthelnternet.\ Sincethere
is no need for the termnal to store activity index\data and
bi ol ogi cal i ndex data, or tocal culatethetinel agor produc
information, the termnal can be configured sinply,
term nal cost can be reduced.

[ 0026] The invention according to claim10 is
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a terminal according to claim 9, further including a data

ransmission unit that transmits data of an activity index of an

ivity conducted by the subject and/or data of a biological index
measuXed from the subject to the health monitoring assist system.
[0027] According to the invention set forth in claim 10, data
collection \gnd management in the health monitoring assist system
can be achievdd easily.
[0028] The \nvention according to claim 11 is

a terminal ackording to claim 9 or 10, further including a
measurement unit that\pneasures the activity index.
[0029] According to\the invention set forth in claim 11, a

single terminal can functiyn as an activity index measurement

device as well as adevice that pNovides the healthmonitoring assist

information, which is convenient
[0030] The invention according\to claim 12 is

a terminal according to claim 9 10, further including a
ical index.

measurement unit that measures the bioclo

[0031] According to the invention set Xorth in claim 12, a

single terminal can function as a biological \ndex measurement

device aswell as a device that provides the healthmoNitoring assist

information, which is convenient.

[0032] The invention according to claim 13 is
a program that makes a computer function as:
an activity index data acquisition unit that acquiles

time-series data of an activity index indicative of an amount o

an activity conducted by a subject;
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a biological index data acquisition unit that acquires
i me-series data of a bi ol ogi cal i ndex measured from and rel ati ng
toNjeal th of, the subject;
time lag estimation unit that esti mates an anmount of tine
| ag bet wsen a change in the activity i ndex and a resul tant change
appearing iN the bi ol ogi cal i ndex based on a result of conparison
between the N nme-series data of the activity index and the
ti me-series data\of the biological index; and
an informati oN presentation unit that provides the subject
W th assist informati that indicates that an effect caused by
the activity of the subjec\is apparent i naval ue of t he bi ol ogi cal
i ndex af t er t he anount of ti agfromatinepoint whentheactivity
was conducted, based on an eNimation result of the tine |ag
estimation unit.
[ 0033] According to the inventNon set forth in claim13, a
systemthat estimtes an anount of ti | ag between a change in
an activity i ndex and a resul tant change apReari ng i n a bi ol ogi cal
i ndex, and, based on this estimation result,\provides a subject
with assist information that indicates that an\effect caused by
the activity of the subject i s apparent i naval ue of X he bi ol ogi cal
I ndex after t he amobunt of tinelagfromati ne poi nt whenN\he activity
was conducted, can be realized. This system can provi heal th
nonitoring assi stance that takes into account a tinme | ag b&t ween
activity and effect. 1In addition, since the anmobunt of tinme \ag

bet ween activity and effect is estimated with the use of activit

I ndex and bi ol ogi cal i ndex dat a of t he subj ect hi m hersel f, a causal
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rel ati onshi p between an activity conducted by the subject andits
eNfect can be presented in an accessible manner despite the
di ffgrence in the anount of tinme |ag anong individuals, so that
the peNson can be kept notivated to carry on the activity.
[ 0034] The invention according to claim14 is

a progNamt hat makes a term nal capabl e of communi catingw th
t he heal t h noniXoring assi st systemaccording to claim8 by wired
or wireless connextion function as:

arequest unit Noat transm ts arequest for assi st information
to the health nonitori assi st systemtogether wth i nformation
for identifying the subjegt who owns the termnal; and

adisplay unit that di sN ays t he assi st informati on recei ved
fromthe health nonitoring assNst system
[ 0035] According to the inverXion set forthin claim2l4, the
subject can check the causal rel ati onship between an
i ncrease/ decrease in the activity indx and a change in the
biol ogical index in the termnal the rson owns, which is
convenient. Healthnonitoringassist serviceNusingtheso-called
cl oud computing may al so be enjoyed by adoptind a configuration
inwhichthe termnal and the health nonitoring as\st systemare
connectedviaaw de-areanetwork suchasthelnternet. \Si ncethere
is no need for the termnal to store activity index \data and
bi ol ogi cal i ndex data, or to cal cul ate the anount of tine\ag or
produce assi st information, the term nal can be confi gured si

and the term nal cost can be reduced.
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CLAI M5

1. A health nonitoring assist system conprising:

n activity index data acquisition unit that acquires
time-serNes data of an activity index indicative of an anount of
an activity\conducted by a subject;

a bioloy cal index data acquisition unit that acquires
ti me-series data R]f a bi ol ogi cal i ndex neasured from and rel ating
to health of, the s\bject;

atinelag esti ionunit that estimates an anount of tine
| ag between a change int activity index and a resul tant change
appearing in the biol ogi cal \ndex based on a result of conparison
between the tinme-series data\of the activity index and the
time-series data of the biologic i ndex; and

an informati on presentation urNt that provi des the subject
with assist information that indicates\that an effect caused by
the activity of the subject i s apparent i na\al ue of t he bi ol ogi cal
i ndex after the anount of tinelagfromatinme po\nt whentheactivity
was conducted, based on an estimation result\of the tinme |ag

estimation unit.

2. The heal t h noni tori ng assi st systemaccordi n\to cl aim

1, whereinthe assist informationincludes information indixative

of the anount of tine |ag.

3. The heal t h noni tori ng assi st systemaccordingtoclaim
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1 or 2, wherein the assist information includes a graph plotting
tRe time-series dataof theactivityindex and shifted by the anount
of N\ne lag, and a graph plotting the time-series data of the

bi ol ogN\cal i ndex.

he heal th noni toring assi st systemaccording to any
one of clains to 3, wherein the assist information includes
information indigating a period, in a graph plotting the
ti me-series data of tRe bi ol ogi cal i ndex, i nwhi chapositivechange
caused by an increase \n the activity index is apparent in the
bi ol ogi cal i ndex.

5. The heal th noni toriNag assi st systemaccording to any
one of clainms 1 to 4, wherein t assi st information includes
information indicating a period, \in a graph plotting the
ti me-series data of the biol ogical i ndex,\N nwhi ch anegative change
caused by a decrease in the activity index is apparent in the
bi ol ogi cal i ndex.

6. The heal th nonitoring assi st systemacdgording to any
oneof clains 1to5, whereinthetinmelagestinmationunN\t eval uates
intensity of a causal correlation between the tine-seri dat a of
theactivityindex andthetime-series data of the biol ogica
with respect to a plurality of anbunts of time |lag, and se
an amount of tinme lag wwth which the intensity of a correlatio

is highest as the anount of tinme |ag between the change in the
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activityindex and theresultant change appearinginthe biol ogi cal

The heal t h noni tori ng assi st systemaccordingtoclaim
6, wherei\Q the tine lag estimation unit evaluates the intensity
of the causyl correlation between the tine-series data of the
activity index\and the tinme-series data of the biological index
wi th use of trans{er entropy.
8. The heal t h\qoni tori ng assi st systemaccording to any
one of clains 1 to 7, whe\ein the information presentation unit
presents the assist informat Non to a term nal owned by t he subj ect
by wired or wirel ess connecti oN.

9. A term nal capable of c nicating with the health
nmoni t ori ng assi st systemaccording to cIQim8 by wired or wirel ess
connection, conprising:

arequest unit that transmtsarequest fog assi st information
to the health nonitoring assist systemtogether\w th i nformation
for identifying the subject who owns the term nal\ and
a display unit that displays the assi st i nformatiN\on recei ved

fromthe health nonitoring assist system

10. The term nal according to claim9, further conpris\ng
a datatransmssion unit that transmts data of an activity inde

of an activity conducted by t he subj ect and/ or dat a of a bi ol ogi cal
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i ndex measured fromthe subject to the health nonitoring assist

1. The termnal according to claim 9 or 10, further
conpri si a measurenent unit that nmeasures the activity index.
12. termnal according to claim 9 or 10, further
conprising a nmeasNrenent unit that neasures the biol ogi cal index.
13. A program¥Xhat makes a conputer function as:
an activity index\data acquisition unit that acquires
tinme-series data of an actiWty index indicative of an anount of
an activity conducted by a subyect;
a biological index data quisition unit that acquires
ti me-series data of a biol ogical i ndéx neasured from and rel ating
to health of, the subject;
atinmelag estimation unit that estiates an anount of tine
| ag between a change in the activity i ndex arNJ a resul tant change
appearing in the biol ogical index based on a resylt of conparison
between the tinme-series data of the activity \ndex and the
time-series data of the biol ogical index; and
an informati on presentation unit that provides thg subject
with assist information that indicates that an effect cadged by
the activity of the subject is apparent i naval ue of t he bi ol ogl
i ndex after the anount of tinelagfromatine point whentheactivit

was conducted, based on an estimation result of the tinme |ag
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estimation unit.

14. A program that nmkes a termnal capable of
commuNj cating with the health nonitoring assist systemaccording
to clair\8 by wired or wireless connection function as:

aregNest unit that transmtsarequest for assi st information
to the health\gonitoring assi st systemtogether with i nformati on
for identifying X\he subject who owns the term nal; and

a di spl ay uni N\t hat di spl ays t he assi st informati on recei ved

fromthe health nonitNing assist system
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of the difference in tine |lag anong individuals.

[ 0005] Note that, while the discussion above casts |ight on
the rel ati onship between exercise and its effect, a simlar tine
| ag may be observed between t he peri od when activities other than
exercise (such as eating and sleeping) that may affect health
(bi ol ogi cal i ndexes) are conducted and the period whenits effects
appear .

[ 0006] The present invention has been made in view of the
ci rcunst ances described above, its object being to provide a
techni que for enabling health nonitoring assistance that takes
account of a tine |lag between an activity and appearance of its
effect. A further object of the present invention is to provide
a technique for presenting a causal relationship between an
activity conducted by a subject and its effect in an accessible
manner despite possi bl edifferences anongi ndi vi dual sintheanount
of tinme | ag between activity and effect, so as to keep the person

notivated to carry on the activity.

Solution to Probl em
[ 0007] The invention is defined in the independent cl aimns.
Sone opti onal features of theinventionaredefinedinthedependent
cl ai ms.
[ 0008] The invention according to claim1l is

a health nonitoring assist system including:

an activity index data acquisition unit that acquires
time-series data of an activity index indicative of an anmount of

an activity conducted by a subject;
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a biological index data acquisition unit that acquires
ti me-series data of a biol ogical i ndex neasured from and rel ati ng
to health of, the subject;

atinme lag estimation unit that estimates an anount of tinme
| ag between a change in the activity i ndex and a resul tant change
appearing in the biological index based on a result of conparison
between the tinme-series data of the activity index and the
time-series data of the biol ogical index; and

an informati on presentation unit that provides the subject
with assist information that indicates that an effect caused by
the activity of the subject i s apparent i naval ue of the bi ol ogi cal
i ndex after the amount of tinelagfromatine point whentheactivity
was conducted, based on an estimation result of the tinme |ag
estimation unit,

wherei nthe assi st i nformati onincludes a graph plottingthe
tinme-series data of the activity index and shifted by the anpunt
of time lag, and a graph plotting the time-series data of the
bi ol ogi cal i ndex.

[ 0009] A "biological index" here refers to an indicator
relating to a person's health measured froma person or sanples
collected froma person. Exanples of biological indexes include
bl ood pressure, pul se, body wei ght, body fat percentage, body fat
mass, nuscle percentage, nuscle mass, abdomnal girth, BM,
chol esterol | evel, bl ood glucoselevel, urinary glucosel evel, body
tenperature, and so on. An "activity" is a novenent or behavi or
that may affect health (biological index). Wile exercises such

as wal king, jogging, and swimmng are regarded as typica
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activities, other physical activities in everyday |life other than
exerci ses (such as comuting and household chores), as well as
sl eeping, resting, eating, taking/adm nistering mnedicine, and
taking supplenents, are also considered as activities. An
"activity index" indicates a quantified amunt of an activity, and
may be, for exanple, a nunber of steps, distance, duration of
exerci se, amount of exerci se (cal ori es burned), amount of activity
(intensity of exercise multiplied by tine), sleeping duration,
duration or nunber of rest, calories taken, dosage of nedi cine,
anount of suppl enents taken, and so on.

[ 0010] According to the invention set forth in claim1, an
anount of tinme |ag between a change in an activity index and a
resul tant change appearing in a biological indexis estinmted, and
based onthis estimationresult, a subject is provided w th assi st
information that indicates that an effect caused by the activity
of the subject is apparent in aval ue of the bi ol ogi cal i ndex after
the amount of tinme lag froma tine point when the activity was
conducted. Therefore, health nonitoring assistance that takes
intoaccount atinelagbetweenactivityandeffect ismde possible.
In addition, since the tine lag between activity and effect is
estimated with t he use of activity i ndex and bi ol ogi cal i ndex dat a
of the subject hinmherself, a causal relationship between an
activity conducted by the subject and its effect can be presented
in an accessi bl e manner despite the difference in the anount of
timelag anong i ndi vidual s, sothat t he person can be kept noti vat ed
to carry on the activity.

[ 0011] According to the invention set forthinclaiml1, the
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subj ect may i ntuitively understandthe causal rel ati onshi p bet ween
an i ncrease/ decrease of the activity index and a change in the
bi ol ogi cal index by visually conparing two graphs.
[ 0012] The invention according to claim2 is

a health nonitoring assist system according to claim 1,
wherein the assi st informati on i ncludes information indicative of
t he amount of time |ag.
[ 0013] According to the invention set forthin claim2, the
subject can be nmade aware of his intrinsic physiological
characteristics that show how much t he appearance of an effect of
hisactivityis delayed. Accordingly, the subject canrealize what
changes in the biological index he/she should conpare with the
i ncrease or decrease of the activity index, and check the fruits
of past activities or notice deterioration of the biol ogical index
caused by | azi ness. Al so, the subject will be able to nonitor his
heal th (such as pl anni ng an exerci se, setting a wei ght | oss goal,
or deci di ng dosage of nedicine or timng of taking nmedicine) in
consi deration of his own physiol ogical characteristics.
[ 0014] The invention according to claim3 is

a health nonitoring assist systemaccording to any one of
clainms 1 or 2, whereinthe assist i nformation includes information
indicating a period, in a graph plotting the tine-series data of
the biological index, in which a positive change caused by an
increaseintheactivityindexis apparent inthe biological index.
[ 0015] According to the invention set forthin claim3, the

subj ect can easily grasp that an increase in the activity index
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(e.g., past effort) directly leads to a positive change in the
bi ol ogi cal index (e.g., health inprovenent), so that the person
can be notivated to carry out and continue to do the activity.
[ 0016] The invention according to claim4 is

a health nonitoring assist systemaccording to any one of
clains 1to 3, whereinthe assist information includes information
indicating a period, in a graph plotting the tinme-series data of
t he bi ol ogi cal i ndex, i nwhi ch anegati ve change caused by a decr ease
in the activity index is apparent in the biological index.
[ 0017] According to the invention set forth in claim4, the
subj ect caneasilygraspthat adecreaseintheactivityindex(e.qg.,
past | azi ness) directly |l eadstoanegative changeinthe bi ol ogi cal
index (e.g., health deterioration). This way, the subject can be
encouraged to reflect upon himherself and rem nded of the
necessity of doing the activity continuously.
[ 0018] The invention according to claim5 is

a health nonitoring assist systemaccording to any one of
claime 1 to 4, wherein the tine lag estimation unit eval uates
intensity of a causal correlation between the tinme-series data of
theactivityindex andthetinme-series data of the biol ogi cal index
with respect to a plurality of anbunts of tinme |ag, and selects
an anount of time lag wth which the intensity of the correlation
is highest as the anobunt of tinme |ag between the change in the
activityindex andtheresultant change appearinginthe biol ogi cal
i ndex.
[ 0019] According to the invention set forthin claim5, the

anount of tinme | ag between an increase/decrease in the activity
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index and a change in the biological index can be determ ned
sui tably.
[ 0020] The invention according to claim6 is

a health nonitoring assist system according to claim 5,
wherein the tine lag estimation unit evaluates the intensity of
t he causal correl ati onbetweenthetinme-series dataof theactivity
index and the tinme-series data of the biological index with the
use of transfer entropy.
[ 0021] According to the invention set forthin claim®6, the
intensity of the causal correlation between the activity index
(cause) and the biological index (result) is evaluated with the
use of transfer entropy, so that the amount of time | ag between
an increase/decrease in the activity index and a change in the
bi ol ogi cal index can be determ ned nore suitably.
[ 0022] The invention according to claim?7 is

a health nonitoring assist systemaccording to any one of
claims 1 to 6, wherein the information presentation unit presents
the assist informationto aterm nal owned by t he subj ect by w red
or wireless connection.
[ 0023] According to the invention set forthinclaim7, the
subject can check the causal rel ati onship between an
i ncrease/ decrease in the activity index and a change in the
biological index in the termnal the person owns, which is
convenient. Healthnonitoringassist servicesusingtheso-called
cl oud conputing may al so be provi ded by adopti ng a confi guration
inwhichthe termnal and the health nonitoring assi st systemare

connected via a wi de-area network such as the Internet.
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[ 0024] The invention according to claim8 is

a termnal capable of conmmunicating with the health
nmoni t ori ng assi st systemaccordingto claim7 by wired or wirel ess
connection, including:

arequest unit that transmtsarequest for assi st information
to the health nonitoring assist systemtogether with i nformati on
for identifying the subject who owns the term nal; and

a display unit that displays the assist information received
fromthe health nonitoring assist system
[ 0025] According to the invention set forthin claim8, the
subject can check the causal rel ati onship between an
i ncrease/ decrease in the activity index and a change in the
biological index in the termnal the person owns, which is
convenient. Healthnonitoringassist servicesusingtheso-called
cl oud conmputing may al so be enjoyed by adopting a configuration
inwhichthe termnal and the heal th nonitoring assist systemare
connectedviaaw de-areanetwork suchasthelnternet. Sincethere
is no need for the termnal to store activity index data and
bi ol ogi cal i ndex data, or tocal culatethetimelagor produce assi st
information, the termnal can be configured sinply, and the
term nal cost can be reduced.
[ 0026] The invention according to claim9 is

a termnal according to claim8, further including a data
transm ssion unit that transmts data of an activity index of an
activity conducted by t he subj ect and/ or dat a of a bi ol ogi cal i ndex
nmeasured fromthe subject to the health nonitoring assi st system

[ 0027] According to the invention set forthinclaim9, data
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col | ecti on and managenent in the health nonitoring assist system
can be achi eved easily.
[ 0028] The invention according to claim10 is

a termnal according to claim8 or 9, further including a
measurenent unit that nmeasures the activity index.

[ 0029] According to the invention set forth in claim110, a
single termnal can function as an activity index neasurenent
devi ce as wel | as adevicethat providesthehealthnonitoringassist
i nformation, which is convenient.

[ 0030] The invention according to claim1l is

a termnal according to claim8 or 9, further including a
measurenent unit that nmeasures the biological index.

[ 0031] According to the invention set forth in claim1ll, a
single termnal can function as a biological index nmeasurenent
deviceas wel | as adevicethat providestheheal thnonitoringassist
i nformation, which is convenient.

[ 0032] The invention according to claimi12 is

a programthat makes a conputer function as:

an activity index data acquisition unit that acquires
time-series data of an activity index indicative of an anmount of
an activity conducted by a subject;

a biological index data acquisition unit that acquires
ti me-series data of a biol ogical i ndex neasured from and rel ating
to health of, the subject;

atinmelag estimation unit that estinmates an anount of tine
| ag between a change in the activity i ndex and a resul tant change

appearing in the biol ogical index based on a result of conparison
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between the tinme-series data of the activity index and the
time-series data of the biol ogical index; and

an informati on presentation unit that provides the subject
with assist information that indicates that an effect caused by
the activity of the subject i s apparent i na val ue of the bi ol ogi cal
i ndex after the amount of tinelagfromatine point whentheactivity
was conducted, based on an estimation result of the tinme |ag
estimation unit,

wherei nthe assi st i nformati onincludes a graph plottingthe
tinme-series data of the activity index and shifted by the anpunt
of time lag, and a graph plotting the time-series data of the
bi ol ogi cal i ndex.
[ 0033] According to the invention set forth in claim1l2, a
systemthat estimtes an anount of tinme | ag between a change in
an activity i ndex and a resul tant change appearing i n a bi ol ogi cal
i ndex, and, based on this estinmation result, provides a subject
with assist information that indicates that an effect caused by
the activity of the subject i s apparent i naval ue of t he bi ol ogi cal
i ndex after the amount of tinelagfromatine point whentheactivity
was conducted, can be realized. This systemcan provide health
nmoni tori ng assi stance that takes into account a tine | ag between
activity and effect. 1In addition, since the amount of time |ag
between activity and effect is estimated wth the use of activity
i ndex and bi ol ogi cal i ndex dat a of t he subj ect hi nl hersel f, a causal
rel ati onshi p between an activity conducted by the subject andits
effect can be presented in an accessible manner despite the

difference in the anmount of tinme |ag anong individuals, so that
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t he person can be kept notivated to carry on the activity.
[ 0034] The invention according to claim13 is

a programt hat nmakes aterm nal capabl e of communi catingw th
t he heal th nonitoring assi st systemaccording toclaim?7 by wired
or wreless connection function as:

arequest unit that transmtsarequest for assi st information
to the health nonitoring assist systemtogether with i nformati on
for identifying the subject who owns the term nal; and

a display unit that di splays the assist i nformationreceived
fromthe health nonitoring assist system
[ 0035] According to the invention set forthinclaiml13, the
subject can check the causal rel ati onship between an
i ncrease/ decrease in the activity index and a change in the
biological index in the termnal the person owns, which is
convenient. Healthnonitoringassist servicesusingtheso-called
cl oud conputing may al so be enjoyed by adopting a configuration
inwhichthe termnal and the heal th nonitoring assist systemare
connectedviaaw de-areanetwork suchasthelnternet. Sincethere
is no need for the termnal to store activity index data and
bi ol ogi cal index data, or to cal cul ate the anount of tine | ag or
produce assi st i nformation, the term nal can be confi gured si nply,

and the term nal cost can be reduced.
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CLAI M5

1. A health nonitoring assist system conprising:

an activity index data acquisition unit that acquires
tinme-series data of an activity index indicative of an anobunt
of an activity conducted by a subject;

a biological index data acquisition unit that acquires
tine-series data of a biological index neasured from and
relating to health of, the subject;

a time lag estimation unit that estinmates an anount of
time lag between a change in the activity index and a
resul tant change appearing in the biological index based on a
result of conparison between the tinme-series data of the
activity index and the tine-series data of the biologica
i ndex; and

an information presentation wunit that provides the
subject with assist information that indicates that an effect
caused by the activity of the subject is apparent in a value
of the biological index after the anmount of tine lag from a
time point when the activity was conducted, based on an
estimation result of the tine lag estinmation unit,

wherein the assist information includes a graph plotting
the tine-series data of the activity index and shifted by the
anount of tinme lag, and a graph plotting the tine-series data

of the biological index.
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2. The health nonitoring assist system according to
claim 1, wherein the assist information includes information

i ndi cative of the anmount of tine |ag.

3. The health nonitoring assist system according to any
one of clainms 1 to 2, wherein the assist information includes
information indicating a period, in a graph plotting the time-
series data of the biological index, in which a positive
change caused by an increase in the activity index is apparent

in the biological index.

4, The health nonitoring assist system according to any
one of clainms 1 to 3, wherein the assist information includes
information indicating a period, in a graph plotting the time-
series data of the biological index, in which a negative
change caused by a decrease in the activity index is apparent

in the biological index.

5. The health nonitoring assist system according to any
one of clainse 1 to 4, wherein the time lag estimation unit
eval uates intensity of a causal correlation between the time-
series data of the activity index and the tine-series data of
the biological index with respect to a plurality of anounts of
time lag, and selects an anmount of time lag with which the
intensity of a correlation is highest as the anmount of tine

| ag between the change in the activity index and the resultant
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change appearing in the biological index.

6. The health nonitoring assist system according to
claim 5, wherein the tinme lag estimation unit evaluates the
intensity of the causal correlation between the tine-series
data of the activity index and the tine-series data of the

bi ol ogi cal index with use of transfer entropy.

7. The health nmonitoring assist system according to any
one of clains 1 to 6, wherein the information presentation
unit presents the assist information to a termnal owned by

the subject by wired or wirel ess connection.

8. A termnal capable of comunicating with the health
nmonitoring assist system according to claim 7 by wred or
W rel ess connection, conprising:

a request wunit that transmts a request for assist
information to the health nonitoring assist system together
with information for identifying the subject who owns the
term nal; and

a display wunit that displays the assist information

received fromthe health nonitoring assist system

9. The termnal according to claim 8, further
conprising a data transm ssion unit that transmts data of an

activity index of an activity conducted by the subject and/or
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data of a biological index neasured from the subject to the

heal th nonitoring assist system

10. The termnal according to claim 8 or 9, further

conprising a nmeasurenent unit that neasures the activity index.

11. The termnal according to claim 8 or 9, further
conprising a neasurenent wunit that neasures the biological

i ndex.

12. A programthat nmakes a conputer function as:

an activity index data acquisition unit that acquires
time-series data of an activity index indicative of an anount
of an activity conducted by a subject;

a biological index data acquisition unit that acquires
tine-series data of a biological index neasured from and
relating to health of, the subject;

a time lag estimation unit that estinmates an anount of
time lag between a change in the activity index and a
resul tant change appearing in the biological index based on a
result of conparison between the tinme-series data of the
activity index and the tine-series data of the biologica
i ndex; and

an information presentation wunit that provides the
subject with assist information that indicates that an effect

caused by the activity of the subject is apparent in a value
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of the biological index after the anmount of tine lag from a
time point when the activity was conducted, based on an
estimation result of the tine lag estinmation unit,

wherein the assist information includes a graph plotting
the tine-series data of the activity index and shifted by the
anount of time lag, and a graph plotting the tine-series data

of the biological index.

13. A program that makes a term nal capable of
communicating wth the health nonitoring assist system
according to claim7 by wired or wireless connection function
as:

a request wunit that transmts a request for assist
information to the health nonitoring assist system together
with information for identifying the subject who owns the
termnal; and

a display wunit that displays the assist information

received fromthe health nonitoring assist system
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