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TECHNI CAL FI ELD This invention relates to a biol ogica
i nformati on nonitoring systemfor detecting

bi ol ogi cal information such as the body tenperature,
pul se and bl ood pressure to determ ne the presence or
absence of biological abnormality. BACKGROUND ART In
general , diagnostic detection oft bi ol ogi ca

i nformati on such as the body tenperature, pulse and
bl ood pressure has been so far perforned to exam ne

t he physical abnormality bBESGRBHNIONe physica
detection findings. The detection of biologica
informati on BIGLOGRTAC INFORMATION SIONTTORING SYSTkNAl

i nformati on sensor connected to a subject undergoing
a nedi cal exam nation by a physician or nurse. For
exanple, the biological information can be gathered
by Q%QHCﬁéFmﬁéjbody tenperature of the subject with
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diagnosis of the abnormalities depending on conditions such as the psychological state of the

subject and the time-span of inspection in a brief observation.

Such being the case, it is recommendable to continue observations of a subject with
suspected physical abnormalities for a long stretch of time including sleep hours.

For instance, there are several recommended ways to conduct determination of
abnormalities by using a small and light-weight biological information sensor attached to the
body of the subject and a data analyzing device receiving data detected by the information
sensor by wireless radio communication. In this case, there have been some few advances to



reduce the sensor nodule in size and weight so as not

to cause limtation in physical activity of the

subj ect. By way of exanple, Japanese Patent

Application Publication HEI 10-155749 discloses a
"system for nonitoring and inform ng about hunman

health conditions” using a life sensor attachable to

t he human body to nmeasure information on a |iving body

such as pulse, notion, sounds and body tenperature in
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conifarmatiap andranutput means. This detector is formed in a bow so as to be detachably
retained onto the auricle of a measuring subject. The detector of the same type may be formed
like a pendant.

Japanese Patent Application Publication No. 2003-24287 discloses a monitoring
device for body conditions, which includes a movement sensor (for measuring at least one of
acceleration velocity and angular velocity), and a pulse sensor, so that the body conditions can



be nonitored by conputing data fromthe sensors. The
sensor for detecting the angular velocity is a gyro
for detecting the angular velocity of the novenent
about the Z-axis perpendicular to the |ongitudina
direction and transverse direction of the superior or
inferior |linb, which is attached to the superior linb
or inferior linb of a living body. The nonitoring
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The physical abnormalities do not appear on both the right and left sides of the body



The physical abnormalities do not appear on both the
right and left sides of the body 4 as abnormalities in
physi cal information (e.g. body tenperature), but they
may sonetinmes appear as a difference in physica

i nformati on on the both sides of the body (e.g.
difference in body tenperature). For instance, there
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determination means for performing determination of abnormality by comparing the

biological information detected by one biological information sensor in one of the sensor
modules with biological information sent from the other biological information sensor module
through the communication means.



t hrough the comuni cati on neans. 5 BRI EF DESCRI PTI ON
OF THE DRAWNGS FIG 1 is an expl oded perspective view
showi ng a bi ol ogical information sensor nodule in one
enbodi nent of the present invention. FIG2 is a

per spective view show ng the biological informtion
sensor nodule shown in FIG1l. FIG3 is a front view
of the nodule shown in FIG 2. FISGG4 is a bottom view

of the nodule shown in FIG2. FIG5 is a plan view
showing a tilt sensor in the biological information
sen8BIEF NBYCRIP TGN WY THE PRAWINGS G 6 is a front cross
section the tilt sensor shown in FIG5. FIG 7, . )
I Fustr atdg El%ﬁfbﬁ’a%‘?‘ﬁad’eﬁee%ﬁ Vet SR h blojRgice formation sensor
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i nformati on sensor nodule shown in FIG1. FIG10 is a
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t he bi ol quGCAlllubtR#A@aNgabjetNo B AfRiitore® With SheStlPWRAsdr dF FI& 5 in a rising

1. FIG 14 is a schematic view show ng the other

bi PSP al i nformation nonitoring systemincluding

the biological information sensor nodule shown in FIG
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cross section of the tilt sensor of FIG 15. FIG 17
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including the biological information sensor module shown in FIG 1.

FIG 10 is a flowchart of the schematic processing of the biological information
monitoring system shown in FIG. 9.

FIG 11 is a schematic view showing another biological information monitoring
system including the biological information sensor module shown in FIG 1.

FIG 12 is a schematic view showing still another biological information monitoring
system including the biological information sensor module shown in FIG 1,

FIG 13 is a schematic view showing yet another biological information monitoring
systemn including the biological information sensor module shown in FIG. 1.

FIG 14 is a schematic view showing the other biological information monitoring
system including the biological information sensor module shown in FIG 1.

FIG 15 is a plan view showing the interior of the tilt sensor in another embodiment.



invention is attached to the subject body. FIG 18 is a
graph show ng a neasurenent result in one enbodi nent
of the invention. FIG 19 is a graph showi ng a
measurenent result in another enbodi ment of the

i nvention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
The biol ogical information nonitoring system according
to the present invention conpriéses a plurality of
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bi ol ogi calhe biological information sensor module may be provided with an alert means for

issuing a warning when the determination means detects the abnormality.

One of the biological information sensor modules may have a communication means
capable of communicating with the outside to release the determination result of the
determination means, and correspondingly, an external electronic device capable of receiving
the determination result outputted from the communication means may be prepared outside
the sensor module.

Further, at least one of the biological information sensor modules may be provided
with a memory for storing at least one of the determination result outputted from the



i nformati on sensor nodule by wireless radio

comruni cation, so that the determ nati on neans can
perform abnornmality determ nation with reference to
the data sent fromthe electronic device. The
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Phe 1T ui el Compiating B Sgeneric e i fefek o mdio Fransmission
2hi &dfrecrepﬁ@hh Exsh, Uf'hakt) Sy tideion Gurthes indluied o@nﬁ@hﬁd dﬁtlﬂl)rb@bhaﬂgbdk Between radio
shape vi ng a bottom ppeni ng an e sma e.q. .

> bt R et SR BRE 0o S R & e emboEirdkersine
housi ng case is_provided on the upper.. . portjon. thereof

with a redeembodiments of the present ipenting pifbbegdesqrived heseingfisyin detail.

case 2, there are placed, in order, three environnment
sensors, HIGS8. 1 dmwoeghbd ehew tlhenpielogicalr isfosmatioor segsor module 1 in the first
bar Gt SERE Bblpdical ﬂ&ﬂnﬁ[ﬁ%ﬁhﬁhﬁymﬁ%gﬁﬁﬁ of-fle hﬁﬁfoile The biological
the housing case Z2-Incorporates a chip antenna or

c onifhnnation sersor mogile 1 hoea bowsinpasa Jincorppratng/a baties), 3.2 main board 4

but £an, %%%%aﬂro. 25“ @nblﬁf b6 suacR 1R Hholhd, dBdre (ijsilﬁlgced a two-sided

t he mai 4, an e ect_[ownetl c wave shi el
pl atdbesive tapafohayvingeair prrmeability ped eonallergenicapotansy sarpseto attach the sensor
senggiuld Qﬁ\édﬁ%z % @fédli\l@x?% Eh&ﬁ'?tl%dbaoﬁa&te%&ciﬂc?‘ﬂ% hokBin@lcBse 2 is formed of

2. PheeEs g R Aol oMy ik S b5 Prg: BRR g made small (g
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communication, a tilt sensor 12, the battery 3 (e.g. button type lithium battery), a battery holder
13, the main board 4, an electromagnetic wave shielding plate 14, and a perforated protect
cover 15. The sensor board 5 and perforated protect cover 15 are fixed so as to cover the
bottom of the housing case 2. The two-sided adhesive tape 6 adhering onto the perforated

protect cover 15 has apertures 6A. The term "inside"” is here used to refer to the inner surface




Next, each conmponents of the aforenentioned biol ogica

i nformati on sensor nodule 1 will be descri bed The
modul e in this enbodi nent includes the sensor board 5,
and three biological information sensors, i.e.

tenperature sensor 16, heartbeat neter 17 of a

wat er -resi stant m crophone, and pressure/ pul se sensor
18 (e.g. an optical sensor base@ on Japanese Patent
Application Publication HEl 7-88090). These biologica
sensors (tenperature sensor 16, heartbeat neter 17 of

a  Sidaobhehensing a2 PRSIk GREIG dhandithe SautgidsS ;sqﬂhg gpen bottom side of

Semouaiﬁgcaéghohavﬁde%f#ﬁtqgl on probe exposing to
the outside (lower side of FIG 1) through an aperture
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OUtblél ej@%ar &s,f EQn}ehgﬁraﬁJr@csEﬁs%P'ﬁ Cﬂeﬁﬁwa %né?é?‘ 17 of a
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semr-rmla nEerpphopeand curessire/pulsh sensery Fofe: &8 opaeaéts@w based on

ds3-Patdhi AYHedtioh PEbllcMBsriIdedssdbesi ve tape 6 is

attached to the outer surface of the sensor board 5

b1 of ogi carode HpEE hfiofy LAl RaR" 18, Hellbep, meer 17 of

rretmter-:ré’smtﬁnt ammpmner emi preasure/priler stptmnkS) eachi have a detection probe
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above ou not be under
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c apssmoe > BEnegonssaReYs- the 15gical §nsars, (jemperature

Lortﬁnioﬁ'lﬁnhéﬁtﬁﬁttrh@& quof@dvﬁﬂtﬁ%ﬁsﬁim hﬁkfr@phﬁ'ﬁé laﬂdl pre¥utelpulse sensor 18)
1 g accur.ac Sse as

B Rprgho b U e ia H ol BOCfveroh prldhe apertures b in

s e ntaotwoidedcdbesive e 6 (e FIGEUNt ed a main integrated
circuit 20 including a neasurenment cal cul ating unit

(det er m ARk bRbIERRBImatfin G35 RcribBd dbové SHkM rdik iderstood as being
menpry (data storing nmeans), a radi @ conmuni cation

i nt Ve dn ek qther known seasass of other sEBRigHes san beatsqd. Apfl therefore, will not
warg geriBA NS dethNagdali R%@ lcofsufPtis] shialk and fightigighdeRsor capable of

2 (hl o 4 gﬂeg{?g%ﬂew\g 3?%5&6 Oglgﬁfg{\yf%mametgﬁ]ﬁpl\ggamﬁ information

an\S‘itlDlﬁx gh mmat:y i@y behsedrhsthd biblgichlantomiatibn kenedf ect s of
el ectromagneti c wave, and the perforated protect

cover 15.0ne BB 4153 R of P’fe ORbYbArd 515 8B nffunted a main integrated

storiggﬁba3|c ata for rntng various . ki nds of

det @rcHil RAtinduding a qeesgurerpay calglatingawmt (dglsppipatipnfgeans), a control unit

Si QP ahPA memstyIBta Soriripthan6)Uptadi %uhhﬁatc&u Bitborate8 Birchit 21, and a
cal endar fuﬁ%tlgﬁ and a tlﬁgg fungtl % fﬁ% b%?%

hol GERto1 32 $55VIRgRS WakMBg mEange Op the qust 5 ol ghemaig odrd 4, there are
al s@spReddMBe ésct@dmagnetic wave shielding plate 14 with a slight concave, which is made of

metal for eliminating the harmful effects of electromagnetic wave, and the perforated protect
cover 15. The memory has not only a function of storing basic data for performing various
kinds of determination as described later and identifying signals for assigning individual
subjects, but also a calendar function and a timer function.



protective cover. On the outer side surface of the
battery holder, an analog circuit such as an

anplifier is mounted, although not shown in the
acconmpanyi ng drawi ngs. The battery holder 13 has a
pair of electrodes 13a and 13b in contact with the

el ectrodes of the battery 3. The button type battery
3 is renovably set in the batte®y holder 13. The tilt
sensor 12 on the inside of the battery hol der 13 and
battery 3 serves to detect the posture of the subject

wi th t he The drtryy balden K em thet inper siderefghe maiubeard 4 cqrh@lso serve as a
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ng%ltatl%%q&gL?éeRﬁ;cordlng B eof t he.

1515: gletac[np diode) and a
di SgairZsf Hpht-ensitive a&ﬁmﬂnmmﬁr@bmﬁ hmpﬂoltcglhide agnpladedrigposite to the

elene sensiti.ve.el ements 27a and
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el ements 27a and 27b. The I| ht .e tted fromt The Ii
i gecaRely; ngneyechieopBie ot G el 5 ool angle. The ligh
It he%rm”ttﬁ@ -eleinkefit Zﬁilféltth@ Bglﬁlsérﬁltﬁré clemiofts 474 &t 27b are fixed on the tilt sensor
|g t se emen
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Fol oMk D&GidaP dlirdiSn vArp Svith whether the subject with the biological information sensor
module is in a rising posture (FIG. 7) or in a recumbent posture (FIG 8). Following to this, the




10 position of the weight 25 is changed to eventually

change the rotation angle of the top-like rotating

disc 24 with the weight 25. As a result, the position

in the black part of the gradation pattern of the

back of the top-like rotating disc 24 is changed

relative to the light emtting elenent 26 and
light-sensitive el ements 27a antip 27b, thereby to

determine the position of the top-like rotating disc

24 wth respect to the vertical direction fromthe

i ntpesision pf the weght 25 gﬂq@hangbdtte cventiably chamge the rotation angle of the top-like
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posture or r ecunbent post ure. Furt hernore

the
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Sln et detection of the ost of .t he supj ect
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ac Osldlbj%@t)is mtafﬂsmg pbiire BER air@NeBerd pbstert UF@thefmdré) éheltill sensor 12 makes it

sensor, s es as . a ans ng the t
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o ASERERE RS of 8 (et HmR s e e dof ETpe e tie of e
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prevent wong operation of the switch. The reset
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ci rdeprdssedl, vi brator 22, t||t sensor chip antenna
11, environnent sensors (ambient terrperature sensor 8,

bar onet r !nlescaﬁwien& iAdMporiteTinCthd Mmﬁ%@%@ic A @} théB@loical information
conn on a flexib

reset switch are ad quatel bl e
j oi wosggqﬂax e gensph d6y poasbest jaetss ot é?@ pregsupepylse semsor 18), main
Conhﬁgfatdﬂlckhnﬁioeﬁﬂib%ﬁﬁmﬁﬁﬂlcﬁhﬁﬁ{eélﬁbd éiftuitDe vlil:iiﬁtblelzyult sensor 12, chip

hoId The a renent ed co onents ar lied
HEgRL FVIROHE STRPE e PRGNS SRR fpRes Sensor 9 and
CPLhmmdﬁﬁﬁnsm 0y, mmltaﬁ'gsfeﬁdvﬁtdh e]] are:adeQua?dDy ccmﬁedtdﬂam adlzkible joint board 28

Conif LS5 BSR4 50 4 e ety i 13

ap pTheimemettpntdengenaos arernghpliss vaifh pdx\hbefmm\tlmrhattw 3iagd controlled by
9eNgE ﬁﬂd’ oXHlQ‘MLﬁd Btctgﬁ?edaglr%; 950 tsg sy A b sferred between the main

t heréfore ave~an esired C|rcu1’
t heintsigratadi mmynt Rmmdmgnmme r’{hc oircuitsy deyign epplisalie to the sensor module of

i 2%1% Eﬁtﬂ}e % % l&%mlﬁ? med§§6:fr thl? ?féldb Eﬁ(ﬁﬂlbl@fdii@ tn?dyl have any other

the structures of he énvi r onnment
s enéfzsn‘ed @mt B Ggickrenitry infthis ﬂm'pnum is Bhaomeans digniigbye and will not be

be QR HRinl dddil ©A1doO tHeNBnds! drdSdudthiRE of FhdBnvAdHmBR Ysensors and

be altered adequately or conbi ned varjous|y as_the
oc c Biglogisaldpfogration sensors are not to be considered limited 16 the ﬂlustratcd forms and may

be altered adequately or combined variously as the occasion arises.

Next, the biclogical information monitoring system formed of the aforementioned
biological information sensor module 1 will be described with reference to FIG. 9 and FIG. 10.



Next, the biological information nonitoring system

formed of the aforenentioned biological information

sensor nodule 1 will be described with reference to

FIG9 and FIG 10. 11 In one enbodi nent of the

i nvention, two biological information sensor nodules 1

as described above (for the sake of sinplicity, one

of the sensor nodules is narkedlhs "1A", and the

ot her sensor nodule is marked as "1B") are attached

one to the right side of the subject body and the

ot her t oln ere emifodimentief the invendion; ip bielogisalifformationsemsargpodules 1 as
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Doht T if bl BB Spbfir? RETE G 8 Bearpeat meter 17 is
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el eCtTI¢ power
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use of t i1t sensor si mul t aneodusl y, the

anbiieniiangeusyethe ambignt tww,rm@%mﬁ@e arﬁ’chmq#%ﬁﬁf gacasured with
ar eheBABRACEmPbrhtire A\ 8NRF@RIrid QPRR 0dnd MM SehisoB 10, respectively

barometrjc sensor 9 and hunmi dity sensor 10,
r esif&e Vel y (Step S3). The four kind of biological
information (body tenperature, heartbeat, blood

pr essur e Thadeir gindsépio dmﬁ@nﬂM@Yﬁmmﬁgwaﬁdm@ﬂwm;momdpmﬁmm
S e 11l

e
bar Bmembicat @f%@gmne(amb@nh@maww bargpgtricrgessya ead Spmidity), and the
t hedROSt HE Poiire LdFeheSH e@tcéndémlge hdVBy blaﬁ cﬂrmﬁhﬁéﬂ%ﬂ'aﬁ?ﬁored in the

i nformati on are, store |nt Jenory the main
i ntEgPew Y thy maiy; iptegrpted CReuat %Ut e e meamsRbaitep S4). Then,

(St &H&rﬁﬂhﬁoﬂmﬁéﬂmr ede ﬁb]fﬁgidﬂt ihffnaMoR tHIBI wita€ B pertinent numeric range is

D ol oBeal o1l QLTRLLOn LAl S b AP OGP esirable 10 provide the
C aI @ﬂd]dlﬁht M@ndsiai ringe Foreacibdy the Hsing postirel :c (&sﬁigsdtzft@kﬂfnﬂ ré@mh bent posture
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Pl e, ot e wbiEP, gPeileh ek FPeah bR R B SptipE 12 shoud be
( actamygnsatedtaedordifig t)hm msth);emﬂthe sdigjeet ¢d beanonitatede s

nmeasured by the tilt sensor 12 should be conpensated

accor di NQ@CdnRurtdily, ﬂ%ﬁh&b&ﬁe&&ob@ﬁaﬁ%ﬁﬁéﬁbn isexéifing ed by wireless between
T O S SO R S TR 52" o commiaion
integrated circuit 21 and chip antenna 11 (Step 6). The biological information data measured
directly by the biological information sensor module (temperature sensor 16, heartbeat meter
17 and pressure/pulse sensor 18) incorporated in one of the biological information sensor
modules (e.g. module 1A} are compared with the biological information data transmitted from




t he bi ol ogical information sensor nodul es 1A and | B by

using the radio communication integrated circuit 21

and chip antenna 11 (Step 6). The bi ol ogi ca

informati on data nmeasured directly by the biologica

i nformati on sensor nodul e (tenperature sensor 16,

heartbeat neter 17 and pressure/pul se sensor 18)

i ncorporated in one of the biolpgical informtion
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the biological information data transmtted from 12
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Since the biological information such as the body temperature and pulsebeat on the
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found ﬁom the pulsebeat, blood pressure or other biological information in the same manner
as above. In the case of performing the abnormality determination based on the pulsebeat or
blood pressure, criteria for determining the biological information as abnormal may preferably
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For instance, a patient may not notice symptoms in the early stage of ischemic disease,
which causes cerebral apoplexy and myocardial infarction, and then, complains of any
physical abnormality shortly before facing a dangerous situation in advanced stage of
symptoms, and is not infrequently admitted to a hospital emergency room after going into
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above (Pressure difference)4010 mg60 nmrHg or
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care personnel or other persons concemed before the patient complains of any subjective

symptom and comes into a stage appearing as an imminent danger or a dangerous situation,
thereby to prevent the patient from developing a serious form of the disease.

In applying the monitoring system in this embodiment of the invention to the subject
to be monitored, only the compact biological information sensor module 1 capable of
exchanging data with the host computer 29 may simply be attached to the body of the subject,
to continue the monitoring of the biological information while going about the usual daily life
of the subject without feeling confined by the sensor module of the invention. The sensor
module of the invention can be driven over several days to continuously monitor the biological
information until the battery 3 runs out of power. Specifically, the sensor module can be
operated throughout the night even at midnight at which physical abnormalities of the subject
are liable to occur especially in fluctuation of the biological information, so that the physical
abnormality can be recognized as soon as it occurs. The monitoring system can just
immediately issue a warning to the subject with vibrations and the abnormality data to the
outsiders by wireless when detecting the physical abnormality. If a patient suffering a stroke or
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stored in the nenp

ry for Klng data stor
¢ at BEGRGIOU QRed BiGRHARIOD Wﬁn Emer inetion; éﬁ@ﬁ%ﬁ@ﬂ%ﬂf the biological
I N iffoeRatoni ansbﬂﬁw%«fl@ fm?ﬁtoﬁ agg]ay%e‘al adatéEEﬁtwlﬁtﬁteﬁrh@ different warning
i nve n on t asli of . t 1.0l gl t.i.on
it et B e G O WD T AP RASPTTERN. BERgigon to the vibrator
mo daibuezek or mBlddp siednt) @lthah astrshbwi in thiedcedripanging dﬁw\m%s, may be used.
performed in Step 7 on the basis of the difference

bet ween g d%éh%n?ésui@ bﬂh@?&sﬁﬁé oftthd s%_fé@ttdefé&e@g}‘ e kR gen@b!r 12 may be

one palr of Dbi ol oglcal rmati on_ sensor  npdul

Thr&asited phe st comppiter 2 throngh g %W%W&qugﬁéd circuit 21 and
det @iganfdhh O Sn @Big B 2 Servishr Mﬁﬁi‘g&hé libst doenpiB DY Uaane aware of not

the ma t egr Ied circuit The threshold val u
R et e it A pOS O AL eSS, it i whether the
Subgubfett 1Blls Qﬂﬁﬁmb&l a(ﬂdl thé ﬁ@nb@?df WSlBn® bvek.€ Boiidstafice, when monitoring a

post et ect Lt se sor . and_anbi
e sR off sty B pisiSaida) irord B mofiiring @y U, invention, he
hunmomitoyeddetsen tﬁdbéogmﬁhﬂecbn\ahw)ﬁrmmhc mﬂmg@w& infoandtioanhus detected.

t enpel ONE e r it
sensorfuf&epoﬁ%@ngﬁag ée C({"% 8? ?10 %ﬁ'ﬁ’b‘fhg P ﬁ@ﬁe%y 5of the subject
be anganaditoreddet er m ned by the physician or nurse in

consi deration of specific characteristics of the

Sﬁbj ects Iuﬁdﬁﬁ@ieﬁgtggapp@acshﬁtgom@stmaﬁﬁm tecbehuhic@ion means of the
t he .host ter e. bi.ol ogi ca ion., . .

S onuaPE PR gt raskuled iy el e e irou 21 and
rremﬂﬁp/ aménﬂahH bt thisi invegoatdees Mot roonteinplaf. imposiagl dn;t limitation on the
t he pri vat |nf rmati.on, data such.as the 18 clin I

hi s(fcé' mumca &‘p Suk pph%%}?ﬁg %18 &o%@n?%%/stgﬂb a0y kHd " communication
un dsystgm an:jl asas;mnﬂcilmm—pnwyr weiredass fystem ang) a torethuhicaionisystem using weak

ng%gﬁg{%?%yr%w ﬂ%ﬁ’wﬁ eI | o@%g#’g‘&? jAI n‘?or né]tol on
ST onal aat dherapodisint SR PRI A IS OhER Do BHiRBEYe dghe scope of

I Nt the irventiz)the yysei hddeporaing thethdig c@hrachiCation ihtdgra?ddl dirduit 21 and chip

theantenna 11 has two communication functions capable of performing one wireless

communication between the paired biological information sensor modules 1 and another
wireless communication between each biological information sensor module 1 and the host



bi ol ogi cal information sensor nodule 1 by wreless.

The various data stored in the nenory of the main

integrated circuit 20 in the biological informtion

sensor nodule | may be read out, witten, revised and

erased on the side of the host conmputer 29 through the

W rel ess system The biological information sensor

nodul e 1 nay be used as an alart®for letting the

subj ect know the tinmes for taking nedicine, getting

medi cal consultation, getting to bed and, getting out i

of aEwpuieh 280 rilemryer. dhesqitve, cammupisgtion fyagtiops of merfesming one wireless

al adoMrhiitalib Bettber R 04 Bfbidpilal idfalisREdrlst HEMAQ 1 and another
nodu] e, the vibprator 22 nay he actuyated to vibrate in

a diirsless epmmpgicaionpetyisp eashrbiplpgieal infarmatign sensoragadule} and the host
wandomipiteP D9 kg HehibkalizePROGHINEDY indepehflen® @6thinlifitatiol means. In this
the vibrator, . a buzzer or nelo al ar altﬁhou h notbe .
ShoRRf 71 APREPIAL SRARIFED AYSIER FHGR 25 Ak Ugteoth, SYSE ay be selectively
detwed ifeieatle dtilall obfthd Bempostdioe nidand heacoidheet with the application for
detected by the,tilt sensor 12 ma e transmited.to .

P iRt WiElss SRR Ty 4Bt sakhRa ekl fogiation sensor
I ntgduddsed or longuiidtangd waieltss commpurdcition hatwkdn ehoh Wologigal information
so, Vi rvin e host conmputer 29 can be

seisob HBELY 1 B i BT thflfer 20

aware o e subject is in arising

post ure in a recunbent postuyre, bu | so .whet her . ..
the s ubjﬁ@t ﬂr ’@P?t@teé@é? e?‘allinlgfé ﬂy%%é‘e Ma%gf gformation monitoring
r o: dyktesh cﬂ\tﬁdfl d'mv&@ibn it k&) uﬁgerc]msgmlem ﬂﬁﬁhﬁlﬁﬁ_ i'fm@n,athc; biological information
solitary. o erson, t he, bjalogical.information

orPPBITAG SIS SO e RAeANpIOg Al TRIA A RSy, Fanglles 1 attached to
persaibjecttd beendaitodet anidthe 36b-Bdst v@niuie 2OAReprHoided ingr lmépital room R1.
i nfornation,thus, det ect ed The n r of rolling over ..
oy st i aBiE o5 10, fogr PieflRPlmatop I3pigraE s comprising
t heths plojfeddtiologiel indormation sensal mokdbles § attaphedetoiassabjettdo be monitored and
app t.em.far ' '

o Pt bRl Rl PN LA ThOSACRETHILERN AN HRAOB are comnected
t hetor thelinin bosheonpater 30 instelled im reurssi stagiontorxesearell room for medical

chi ; , At t hi S ) ' nat . P
o R Dkl i L A AN G, i sy, e il
convipmation dafa syeasand dpphe gaeme Rlo anhd2mend tthe iresylts of abnormality
SY S§ctdhnjrAfish SYindd iA theld ro%f?lgmma&l{eﬁ Rverd¥Shof S HeuBost computer
a specific | owpower wreless systemand a ]

confﬁﬁqm@a%% Rutsalsox themais et comaputer 38 dn Bie\iee StatieRy opesearch room for
adopb@ehl pRYsicidhe wHRHIEBIG 3t 16 the FHAER &d RN EFdrik@RAtd, 8P connecting a
In the enbodi nent of fhge [ n%/}gc[]tl on, which.is b

y no )

e al3Btop cempui¢ri Al do fre LA canmgtied torthe qoqumynication netjyorkof the hospital, the
Sy ShiglyicAlGeoReYtich Hzﬁ%iﬁd‘tﬁ% feagﬁs of ApERRHENLCRdNS 1' fhation obtained in the rooms
1 nt ra clrcylt, an chni . ant enna ., nas .

o ERRLES e Ao i AP s BRI sherhid|ied) Hormation data and
Wi Tk assilts e natiovimality dnerviateerad e viawede dnyiheteolby Gadessing to the
i nformati.on sensor ul es . nd .anot her, i re] ess
confmRieReR 50 SRR Ao IS i Bl iRine, I A htate the TD andior
s engassward @i lag adcessod td the chmstunit&tionorepwdrk ras 29nattdo wEvamse, specifically

t he ' [ J )

"ot MBS SR ANEHATT4 TG LRERLARR A5 b comsters

i nf bmitest pap ts ahes onmberdef] kospital goeins At Hher formation of the communication
network.

A personal digital assistance (PDA) 33 may be used in place of the host computer 29
as shown in FIG 12, or connected parallel to the host computer 29 as shown in FIG 9. This
PDA 33 can be carried and handled by anyone of the subject being monitored, subject's family,



wi rel ess communi cati on between each bi ol ogi cal

i nformati on sensor nodule 1 and the host conputer 29

may be materialized severally by independent

communi cation neans. In this case, an appropriate

comuni cation system such as a Bl uetooth system may be

sel ectively wused for each or all of the communication

nmeans i n accordance with the appdication for

short-di stance wirel ess comuni cati on between the

paired biological informati on sensor nodules 1 or

| orggredpesionprl.phypieian anslnuessnifuen theedspto-bietRideeanggefarm all or part of the
bi %ﬁ&ioﬁ?bfm@ﬁﬁfe%hh&{éd h8 & ReRPuEeAUk Garbud Pﬁcés'i)‘} B3R5 loperated by the

computer. 29. FIG 11 illustrates one exa

o Pblericbesng mpiorady abiact’s TG 36 DTS DA s caspet flesirable to

of utRniiwand IPihd® F&s{»amf ameBsbrab thelcBmbrdhfeation network.
enbodi ment, the bio ical information nonitoring

system cq Fa!cé' F%etﬁ%%' Lol Bh&leﬂ%.l (gitb gﬁlﬁ%‘i Wbt Hdnitored may be

sensor attachét to S
o mﬁegfa\@bf witidedt a3 shawrbinids t14cio sunliaamamperthitswieneuy plsgicalbnormality
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anot her og| ca 0

. rnmati on m)nltorln %ste
ntbpu@mngmwgf@éedpalmuéd 20, opeiatgs cthe qeﬂfﬂmat?r o cttpsgfically call the

rrhirell (pRAGRSAniKer %%Lﬂﬁbﬁé?ﬁmﬁ&r lbe ﬂ{é‘EEllt]j%ﬁé%SiBﬂsubject's family,

the sub- host co uter IS prow ed The "sub- hos
conpliysieig oggwseaw&h%@ by wakeprRaEanes of the abnosmaliy Knmfo the relevant

ﬁiéﬁﬂioﬁfmﬁppxtdéﬁxﬁinb@ drahﬁhg&rdiﬁéfo? Souhd A tTh) R/ phi S1688m&Re and subject's
room f.or nedi cal %&ma throuhavvlredt{)
wi 1 ETIECE PR AR SORE T GHOIoqt peiog aory edefAn inpfantly recognize the physical
bi Oébhgtﬂ‘eﬂlky invel€ ialid Ubjectatith e datigdvdide dr Beunkio CITlIiEref&i:e even when

ot &P AU PR BB, LS e B oo elpistCPougpafy 18 rping can be

t hegisetbavitomstticallynp ltheerelevafﬁﬁléexmd CZ:ﬁEl:rselw when the ré¢lévantperson such as the
h { 0 t .

f or PSR ChRte A0 stk Brfit 85, B Bk w3 E SO Rfchet 308 ssue any
R sgdfiiaat s@ut ta mscahplm,ne buymomsrdma:(telgngiohsgichlaipfogpaﬁqn detected by the
ot HRg0 tted 8 ek dF AR Ef“%%‘a‘?ﬂ% At 2 e BRI inormation
dat senspnanadile lr@smmﬂyecbﬁora blmnﬁaq)may diverfortheieelavent person through the
obt @éllrabﬂgné . THRe LA n%ﬁ]ls ?xﬁ%&@wﬁ@@ GPS %ﬂmﬁ?nd YheB¥&Eon of the subject

anypl Thi s rrea gi cal rmati on
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be MitRWREMAYYYRRE & trRdealRE GRS SdnEpdti: dfla@cogm ] 'nﬁﬁvhig%_]ectory of the
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net%/\@rk of the hospital, but it is desifableé
aut tcate the I D and/ or password of an accessor to
the conmuni cation network as a matter of course,

Consl er ed ?W}Joﬁtgﬁﬁéénu IT%WQJ?IQ ﬁ}sﬂéﬂ??nqwnm FIG 11, the
" ooRBAZ ahamsinF i He2ino | band he clbphonn fOADIBRIC bt wor k.

A personal digital assistance (PDA) 33 nay be used in
pl ace of A]b@tltmﬂttsemmnmlﬂheaensaﬁmodtﬂe sfithwinventiofris@ofllinitative in structure.

conpect eg ral] el theh C ter [ :
CorPGA Rl Bl %05, B Ry M0 o it e
any _bhéloah it Ri§3 §ubheetdt sebseir Aghasarvotmooadpndigtiyesettion 32 formed in a circle
F-amy ¥ shaliow concave surface 37 and electrically independent conductive elements 39. The
conductive section 32 and the conductive elements 39 are each formed in a comb and arranged

(

in an interdigital pattern in nonconducting relationships to one another. On the shallow
concave surface 37, a spherical conductor 40 (e.g. mercury drop conductor) is placed in a



20 care personnel, physician and nurse. Even the
easy-to-use PDA can performall or part of the
functions of the aforenentioned host conputer 29 at
vari ous places by being operated by the subject being
nonitored, subject's famly and others, but also in
this case, it is desirable to authenticate the ID
and/ or password of an accessor 2o the comuni cati on
network. In place of the PDA 33, a cell phone 34 of

t he subj ect to be nonitored may be effectively
ut ifreelyanpvable st hup feljagingtilting,okthe Rlt aelmrrﬁﬁethctsnhﬁncal conductor 40

WheRua MloRE MR el ovP BesivERltthat 37 i@ tg@ﬁlﬁﬁé Qflecdl¥n LRt establishes electric

bi ol og| cal information sensor_nodul e attached to

t he
sulSpaiEity petwearythe epmdugtive saeions? and eug @ﬁﬂéf'opoeﬂw@m %le@@its 39 where the
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nown e rel eva on reeerm
o ol eoiave S TS & 1w bR et of o W segspg 36 can be

S ukpeﬂ:eiveda Ef@nivhin ﬂﬁ\adjacmgndmtb.m dldi@nﬁslﬂﬂ ﬂﬁlbln’ﬂiﬁlﬂ?l @ome in electric

anRa ey R SN ool SZARpER PR e o 4o posiionof

VO |th&esphcr1&abw1ﬂuct6m aiﬂctheemchnaam !mttha tilt tstrmlsmag:aadie percewed. When

b . .
aglr‘llggﬁaq%qt]ﬁ %ﬁﬁe vvar %S‘W;E\% 3&%011 \f/%n g%t F c’az} Pl aceuracy m
to mdmelrmgltb@/amhrlqmgnm nOComtsaaslsfl t;c requirsd foththe rtiddl sensan 36, but when

Po el SRRy, H(

fanr1é e@gh I'n co&?'ac Wt Leﬁlge d& Véy&ggl?tg%saflg&eemndmme
an;ﬁlen&nmiay beabdividechmore mintiigly soes to ﬁmsw@ the ageieggg of the inclination
dat,geskGedentPi 0l 0gi cal information detected by the

nodul e) stored in the rrem)ry of the nmain integrated

circuit |nth bIO|OIC in ses R .
modul e 12@? HeicHt o h%ff ﬁ%n@fm‘%"ﬁ‘gc"b Blglqgsal information
thenwrétbmsystemenfﬂ@nmtehﬁm@ﬂibeﬂesmbﬁlhereghﬁne 34. If the

cell phone 34 is provided with a GPS function, the

| oqRirit @Re Applicagor§ubj ect can be recogni zed
concurrent The location of the subject may be o
consec ut iAsethy firse wesr application 1of tlisemenitosing systeni al giedinvention, it may be

|6 (ie&&ﬁﬁ%{[ﬁ@bl‘aﬁgﬂgl ifffofthariof SRRk e t%ﬁdgft B{Fﬁ’&ﬂe &'[artbeat, blood

tra ctor course,
i nfmsmlwﬁ P pﬁmenglwgtterheomommed, rtoexn@keoﬁ d;mcv% of physical

f Or RSSO e aBfbuiis 5@(115%16‘\%‘110}’061?% Sl SaspERPuith any physicel

netvvork S stem shown_ i n

rhit 3150 2 bagiihy presope Furthsrnore t&mamtonﬁg pystemof the invention is
Al Sﬁltaﬁm ﬁ)rtﬂré\fenﬁsﬁ:nﬁl@dlcdl Rafeh® HEHIS QarhRdbdmticH addn@eatment in prompt

i nvention i's not tatlve [ str ct For exa

t hdePPpPse tgeﬁ%rrme@ T Shecilsica) apposegality svhichs ﬂetEﬁsffthﬁngL The biological

us asbsdriatiph aﬁﬁdlﬁfedt(bﬁnﬁmhﬂy SeHSD Iong Pberih ofvime byhlsés oF .the monitoring

The tilt .sensor .36 a camon gonducti vie .secti 32

{ o aeymiof B8 Repoty THE psGarpfication o Gmecive 1 S besllhy bérson makes a

andoatribation especlally tomtefierig peuplecaincine livivgealerecne hirklicdPped person. For

The nductlve 0Nn..32_ an e ductive. el ene .

39 ar e “F%Wﬂé aﬁm Suhes e‘g ﬁ% E‘*a?’?’%ﬂ"éeg nedndts & dBhSmatites or
dlﬁicultles with which the subject alone cannot cope, the abnormalities or difficulties can be
promptly reported to the physician, nurse, subject's family or care personnel through the
medium of the host computer 29, PDA 33 and/or cell phone 34 as described above.

-
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Moreover, the biological information monitoring according to the invention can be



in an interdigital pattern in nonconducting

relati onships to one another. On the shallow concave

surface 37, a spherical conductor 40 (e.g. nercury

drop conductor) is placed in a 21 freely novabl e

state. Thus, following tilting of the tilt sensor 36,

t he spherical conductor 40 noves al ong the shall ow

concave surface 37 in the tiltipg direction and

establishes electric continuity between the

conductive section 32 and one of the conductive

el ermaiedsoud Svithhere eashent loploesti adl the omuliiortingr sy4@mi themfor can easily be

o elruna byfhe 88t pcko 8RR KR Ui B Gurdd rerh, ARG KFoperated by
c orgyae the webjent beinpmogiresh subjest sfamily anstratpypersonnely a

not-illustrated control device, thereby to recognize
wher e t hdn gphienlac de biolgivaltinfordilionsmaiitoritg tecoading tuethe invention is

TR ol oF e et B3 e’ lirsop gehppatc disease on
Ev ethe basisrof thediclogieat snfisrmatiorcuch asthe bodyrempesatid® on the right and left sides
cord BRI BERTTRIs TR RS e eREONGRL IR b B e sides of e
40, patibad's podyi ar¢ oftengleemedie be giiferentialpulsehediuct or 40 and

the inclination of the tilt sensor 36 can be

per[setond dise Wpsiftatioti ng the tilt sensor 36 in place of
the tilt sensor 12 shown in FIG 3, a high accuracy in
measur i nghstthe sécand vssapplisationagl thomonisring Systénh pf the invention, it may be

I N[ . i t .
1 bl S8of Sk gl it bR EAAMALS R, ot
32 prpyurehandc pesRu ef ithee subiger de e smaniiprese 13 (invasigatie svhathpre or not the

M &y Bhm&Ral dndiflorls PR thel BieACEIIERBY & etdifination is suitable for the
inclination __neasurenent. The practical use

ap piuriesibody Fop instepe. Brsaw KT halies) iHingdew-igmperature environment for
I Nf DloARHdrRNA of (HRB thhbriBrify 6f tRébiBlogichl enfbiy:@bh tv@h théi thdnitoring system
be desgri bed hereinafter, [First Ege ﬁﬁ$L|ca1|on] As
t heprfmﬁ%gt an jadicafion to %%“B’ﬁ‘“&?“lgﬂ%"%ﬁdt i1y tmedtp gt it of the harsh
L heTﬂvﬁy@ﬁéﬂt _Qiat]:oré Harfi@e dvCurs.apdsti &ﬁb&cﬁ’xgﬁipkﬁ%érﬂg sidigficant difference
| Ol Ogl .Cca I NTO tL0 SucC as the po t.e er,atur.e, .
oo P EuRE beb b o0 Grbrabed irhiFel e HERBI Bides ofa mountain
be ¢limbet exceells theorangekef narmil hgmars bedyatmpdrgtatecthe monitoring system of the
abnornmalities.,, The..di 0Si.s. 1S, appl j cabl.e &0 not .onl .
2 silkibop cay, Sl avenrion RPN ditiber to Hbndon % climb Bad'Bo d8n’a mountain.
but Fathen therehexgy| telagothapetential Bserof the nmiteringtsigemofithe oventign such that,
sys : |
oo B¢ girteptd i SR nforeratited bR B S RHARE) iftebeat and blood
i n pressgstbetvrees forright and left sidesrod theesubjectibdy piries froml 2 prescribed normal
ab nﬁﬁ%@er éhiegﬂ'b_]é’wgngg g?séﬁﬂ%%fa@ﬁ&eg %era%gﬁ ot‘a';‘?et{?él Qﬁlggﬁsﬁﬁ khéls to take care

obs tiron co ed”contrnuously over a |long perio

of Ratimpye theaibiert withesuspested sprelhrgl embplisem of t he

i nvention. The use application of nonitoring the

| att er hdairthéry therer mey beratilé snather gotential use iof theespioriag Isystem of the

tho %Uen%log ?%'Mha&’,%{%h % g}ﬁ%ﬁ’enéé i1 bﬁcilcgié}ﬂin%n%&?on"sﬁcl?as eheat between the

andi capped person. “For " exanpl €, on occasi ons en

suctight apd Ixjftesides 106 atb exenaiser gettieglexsmissu(trigmng) ensgeds the prescribed normal

ab nﬁf]é@ltﬂetrﬁcﬁﬁtoﬁ{g system of the invention can call attention to the exerciser to discontinue
the exercise. As the other use application of the monitoring system of the invention, it may be
used for perceiving the body conditions of a worker before and after work to determine
whether the worker can fulfill a specific work operation. This use application is better suited

for administrating a long-distance truck driver, pilot, athlete and so on.




difficulties wth which the subject al one cannot cope,

the abnormalities or difficulties can be pronptly

reported to the physician, nurse, subjects famly or

care personnel through the nmedium of the host

conmputer 29, PDA 33 and/or cell phone 34 as descri bed

above. Moreover, the biological information nonitoring
according to the invention can e 22 carried out with

very ease at |ow cost, and the nonitoring system

therefor can easily be handled by the other person

t han t he Spiey dhecimaritosing skisiem of this e s netr infregyentlyaanipligd to a healthy
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act et AP S RES YL b BisTE ErgeSupamition Spribed above, the

pul meligpatency Skhebidlopieal ipmhdtion bf tajubfist Behre: riGitiord carsie: recognized.

application of the nonitoring systemof the invention,

it may benapmlerdodiof irdGhRgsd Abni BisRhP&iteBhvention can be applied

i nformation such_ as the body tenperatudre, heartbeat, o

bl dB&now ke derrpeotiprovenyiob e subject fering from anyt sabity during rehabilitation.

MO IEdr Q{sﬁﬂeet, hl(ﬁaﬂidﬂvg&?mtoﬁ oAb &k t@{] the 'borﬂk}oﬁ'l t{@ﬁjrdoonvalesceni stage has a

envir ntal. gondj ti ons where ubj ect unde S, .
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oWt enper.at ur e envi r.anpent. for ong, peri g i ne,. .
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beﬂﬁéﬁﬁgﬁ#@mﬂggy tenperatures neasured on the right

and | eft \gl . t Al ' . . .

angeof st EBricel BRI bR 6 R en BERERE iBfmrion by wsing the

sy stferamerftionerkbioiogiva infowmmatiommonitdring ay desmof thrinventiph gill be described.

clinmber to abandon a clinb and go down a nountai n.
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The actual measurement conducted in the foregoing manner showed that, when the
difference between the body temperatures on the right and left sides of the subject body
exceeded 0.5°C, a caution signal indicating occurrence of an abnormality was transmitted to
the host computer by wireless and could be confirmed on the host computer, as shown in FIGS.



right and left sides of an exerciser getting exercise
(training) exceeds the prescribed normal range, the
nonitoring systemof the invention can call attention
to the exerciser to discontinue the exercise. As the
ot her use application of the nonitoring systemof the
invention, it may be used for perceiving the body
conditions of a worker before amd after work to
determ ne whether the worker can fulfill a specific
wor k operation. This use application is better suited
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i nvention can be applied to know the degree of
recovery of a subject suffering fromany disability
during rehabilitation. For instance, a patient
par al yzed on one side of the body in the fair

conval escent stage has a snmall difference in body

t enper ature between the body tenperatures on both body
sides of the patient Also, a patient even not

hal f - paral yzed but getting off bal ance in physica
condition can recognize whether the off-bal ance is

i nproved or not by using the biological infornmation
nonitoring systemof the invention, so that approach
to treatnent may be changed when the synptomis
little inproved, thus to make a choice of the best
treatnent therefor. (Practice Exanple) Next, a
practical exanple applied to neasure the biol ogica
information by using the aforenmentioned biol ogica
informati on nonitoring systemof the invention will be
descri bed. At the outset of the neasurenent, a pair of
bi ol ogi cal information sensor nodules A and I B shown
in FIG1 were attached to the upper papillary area of
a subject to be inspected (46 years old male) as
illustrated in FIG 17. The biol ogical information
sensor nodule 1A and | B each incorporate a
tenperature sensor and communi cati on nmeans capabl e of
transmtting neasured data to the external conputer
by wirel ess. The body tenperature neasurenment was
carried out during the period of 7 pmto 7




amon the foll ow ng norning and observed by the
external conputer. The neasurenent results thereof
are shown in FIGS. 18 and 19. Incidentally, the
subject got to bet at 3:20 am The actual neasurenent
conducted in the foregoi ng manner showed that, when
the difference between the body tenperatures on the
right and left sides of the sulfsect body exceeded
0.5C, a caution signal indicating occurrence of an
abnormality was transmtted to the host conputer by
wi dlAddS:and coul d be confirnmed on the host conputer,
as shown in FIGS. 24 18 and 19. The neasurenent
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tenperature, pul se and bl ood pressure. 3. The
bi ol ogi cal information nonitoring systemset forth in

claim 2, swher eiffe biological information monitoring system set forth in claim 2, wherein
blood pressure difference over 10 mmHg between the body temperatures measured on the
right and left sides of the subject is determined as abnormal by said determination means.

6. The biological information monitoring system set forth in any of claim 1 to
claim 5, further comprising an alert means for issuing a warning when said determination
means detects abnormality,



tenperature di fference above 0.5C between the body
tenperatures neasured on the right and left sides of

the subject is determ ned as abnormal by said

determ nati on nmeans. 4. The biol ogical information

nmoni toring systemset forth in claim2, wherein pulse

di fference over 7 beats per m nute between the body
tenperatures nmeasured on the right and left sides of

the subject is determ ned as abnornal by said

determ nation neans. 5. The biological information
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12. The biological information monitoring system set forth in claim 6, further
comprising an electronic device for transmitting data to said biological information sensor
module by wireless, so as to perform abnormality determination with reference to said data

sent from said electronic device in said determination means.



reference to said data sent fromsaid electronic

device in said determnation neans. 12. The bi ol ogi cal

i nformati on nonitoring systemset forth in claim6,

further conprising an electronic device for

transmtting data to said biological information

sensor nodule by wireless, so as to perform

abnormal ity determnation with 2eference to said data

sent fromsaid electronic device in said determ nation
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t he biol ogical information sensor nodul e based on said
determ nation result data by wireless, to allow said
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18. The biological information monitoring system set forth in claim 10, wherein

said communication means deliver identification signals for distinguishing individual living
subjects each having the biological information sensor module based on said determination
result data by wireless, to allow said external electronic device to figure out said identification
signals and determination result data sent from said communication means, thereby to identify
said individual living subjects.



signals and determ nation result data sent from said
comruni cati on neans, thereby to identify said

i ndi vidual living subjects. 28 19. The bi ol ogi ca
information nonitoring systemset forth in claim 13,
wherein said comuni cation neans deliver
identification signals for distinguishing individua
living subjects each having th28 bi ol ogi cal
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subjects each having the biological mformation sensor module based on said determination
result data by wireless, to allow said external electronic device to figure out said identification

signals and determination result data sent from said communication means, thereby to identify

said individual living subjects.




