WO 2006/138164 PCTIUS2006/022471 SYSTEM FOR MONITORING
ACTIVITIES AND LOCATION FIELD OF THE INVENTION [0001] The
invention pertains to residential monitoring systems. More particularly, the
Wy eiiasspartains to systems that sense and/or evaluate actiy, g¥ 006/022471
information relative to at least one resident. BACKGROUND fUISﬁg
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[6004]  There is thus a continuing need o be able to better assess the health of
individuals whose activities of daily living may be impacted by one physiological condition
or another. Preferable much fumctionality would be compatible with and integralabie into
an upgraded in-residence monitoring system. It would be further desirable io be able to
create and maintain an activity profile. Such a profile could exist as an averaged activity
representation or an individual’s activities. Aliernatively, it could exist as a plurality of
different daily activities.

[0005]  Further, it would be desirable to take into account the comings and goings of &
resident. In known systems where a displaced monitor can make calls to check on the
condition or status of an individual, a failure to answer can be a cause for concern. Thus, it
would be preferable to be able to advise the displaced monitor as to the presence or absence

of the respeciive individual from the residence.



[0005a] In accordance with a first aspect of the present invention, there is
provided a system comprising: at least one sensor of a physiological
condition of an individual; at least one sensor of activity of the individual,
control circuitry coupled to the sensors, the control circuitry evaluates
sensor activity of the individual as well as at least one sensed
physiological condition of the individual and, responsive thereto,
determines the presence an abnormal condition; software executed by
SUI(@%&%W@WB@W%W@QSF‘ a plurality of locally stored activity profiles
indicative of expected activities of the individual; and additional software
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BRIEF DESCRIPTION OF THE DRAWINGS
J6806]  Fig. 1 is a block diagram of a system in accordance with the invention; and
8667}  Fig. 2 is a block diagram of additional details of the system of Fig. |
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thereof with the understanding that the present disclosure is to be
considered as an exemplification of the principles of the invention and is
not intended to limit the invention to the specific embodiments illustrated.
WOgegyB#bodiments of this invention overcome a deficiencyPKiiaisenasin22471
types of systems that rely upon the resident to provide the information
accurately indicating his/her condition and success in the following of
plans. The activities of the resident can be monitored to see if they are
consistent, or "normal’. What is established as "normal” can be based
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of in-residence activities can be sensed to determine if a persqn is
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umbing. [0 0151, Aresident’s use of the kitchen facilities can be
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comp ﬁmenfs/%eravv_e_rs_. (%Tg] iy resident’s use of the entertainment
d60fiphenPositdarstiviaieh siscan hisseasidielidie monitoring the changing
qbehannels ontheidhY s Ui EdRNeE Feilities and significant deviations
therefrom that may indicate a health related problem. The bathroom facility monitoring can
also include sensors that indicate whether the person is standing by er sitting on a commode
and for what dyrations. Additional sensors can provide more information about the
situation.

[00014] 2. A resident’s use of water sources in the residence may be indicative of a
potential hydration problem for the person. Flow sensors or other types of sensors can be
included to monitor water consumption. Sensors can take into account the use of bottled
water or water sources not attached to plumbing.

[00015] 3. A resident’s use of the kitchen facilities can be sensed relative to proper
consumption of food and their particular consumption pattern(s). This can include
monitoring the stove, refrigerator, microwave, garbage container, and storage
compartments/drawers.

[00016] 4. A resident’s use of the entertainment equipment on a normal basis. This can
include monitoring the changing of channels on the TV, using a radio, etc.
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WO 2006/138164 PCT/11IS2006/022471 [00017] 5. A resident's exercising
is part of a normal routine. The exercise patterns or equipment can be
monitored for amount of use and duration. [00018] 6. A resident's time
VOHERBIRB%E room in a chair can be monitored. Motion sendt¢$/8FH8aGHT
sensors can track movement. [00019] 7. A resident's use of the cleaning,
washing, or other facilities indicative of good hygiene can be monitored.
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Sensors, contact sensors, mation Sensors, position sensors, water flow

I
SBHRBTLC s\ GRGGe IRReS b TBSBr aEssHk AP Ao R PoRstisgp. This
salindsiofacviycnmaikitdien trelathycelithEacty mctthghtaiubeekpeciect

10, Havers HIF UG ROHIE, RIS LRALIRGSUHEN FAROORES Rick Fha SXATAIR

the amplitude/frequency sounds of water running, voices (with and without
Jradey resnatinsisr i srhetdisgamsigrebify, doors opening/closing,
toilz3flushing; xerciee legquipinetivop erxdtdigeandhtivel likereavhesspasedin a
V@éﬂ%&%@%‘c@é'ﬁﬁy gan&l@Bﬁ&e%&? Qs %ﬂ?g el R@&ge\t.@r?ﬂyf( 8 activities
predetermined sound pattern'when opened/closed, the medication taking
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thressghiauiringn residence. They not only

[00024] Measurement devices can include acoustical sensors, contact sensors, motion
sensors, position sensors, water flow sensors, all without limitation.

[00025] Acoustical sensors can detect sounds of activity in akitcher or bathroom. Each
activity can be expected to have a unique sound pattern that the system recognizes. For
example, the amplitude/frequency sounds of water running, voices (with and without stress)
or television, drawers opening/closing, doors opening/closing, toilets flushing, exercise
equipment operating and the like can be sensed, without limitation. If a medication
dispenser is equipped to emit a predetermined sound pattern when opened/closed, the
medication taking activity could also be monitored,

[00026] Motion sensors could be located throughout the residence. They not only
provide information as the movement of the resident but they also give indications that
more than one person is in the residence. If motion is detected in the bedroom and kitchen
simulianeously, then it can be determined that af least two occupants are in the residence.

That can provide information to caregivers or others on an automatic calling list that are
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provide information as the movement of the resident but they also give
indications that more than one person is in the residence. If motion is
detected in the bedroom and kitchen simultaneously, then it can be
wabtedmisiadithat at least two occupants are in the residence PORHES2MG/022471
provide information to caregivers or others on an automatic calling list that
are 3 WO 2006/138164 PCT/US2006/022471 remotely monitoring the
resident andinttigie asplai e ifdnriy opaidesstividyexpeeteshte Hebied to be
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actl when leaving the home so the monitorin system doesn't go into
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[00031] The monitoring system can incorporate a push-button switch or other device that
the resident can activate when leaving the home so system status is "out-of-home”. When
an automatic query is initiated by a monitoring station or other part of the system, a message
can be sent to the central station that the resident is "out-of-home" and to retry at a later
time without generating alerts or follow up calls. In addition, the "out-of-home" setting can
automatically active an "out-of-home" message for phone calls incoming to the home.
[00032]  When the resident returns, the resident re-activates the system as "in-home" or
the system automatically recognizes their return (sensors in home) and switches the system
back to "in-home" operation. At that time, the monitoring station can reinitiate the query
that was missed by the resident being out of home.

[00033] Ifthe time the resident is going "out-of-home" is very close to the prescribed
medication or query time, then the system could request that the resident perform the
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can be sent to the central station that the resident is "out-of-home" and to
retry at a later time without generating alerts or follow up calls. In addition,
the "out-of-home" setting can automatically active an "out-of-home"
Wihee4ge18dr phone calls incoming to the home. [00032] WRER/H1@006/022471
resident returns, the resident re-activates the system as "in-home" or the
system automatically recognizes their return (sensors in home) and
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.return to home. . . . .

mcorpora?lng travel time. Likewise, the new location may be used to
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38si QWMo UL SensQrT Aletesh e resident to reset the system to the correct
setting or automatically reset the system. If authorized persons are in the home, a cleaning
service or maid for example, while the resident is absent, alternate methods can be used to
disregard or overcome the outputs of sensors as previously described.

[00639] Fig. 1 illysirates a system 10 in accordance with the present invention. System
10 can be incorporated into a residential facility or a residence having one or more rooms or
the like used by a resident.

[00040] The system 10 provides a plurality of sensors which are associated various
facilities within the residential area. For example and without limitation, system 10 can
ineorporate a vibration or flow sensor 12a which could be associated with a commoade C for
sensing flushing thereof.

[00041] One or more motion sensors 12b can be located throughout the residential area to

provide feedback as to movement of the resident in the area. One or more sound sensors



resident as "in-home", the system can instruct the resident to reset the
system to the correct setting or automatically reset the system. If
authorized persons are in the home, a cleaning service or maid for
WEMIE 1dhile the resident is absent, alternate methods caRHélaaetg 12471
disregard or overcome the outputs of sensors as previously described.
[00039] Fig. 1 illustrates a system 10 in accordance with the present
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monitoring system 20. It will be understood that the details of the monitoring system 20 are
not a limitation of the present invention.

[00047]  Each of the sensors associated with the system 10 such as 12, 14, telephone T as
well as sensors associated with other equipment or facilities of the residents can provide
feedback via the medium 18 to the monitoring system 20 which are indicative of the
activities of the resident. Such activity can be accumulated by the system 20 and analyzed
to provide feedback and/or information via wired or wireless Hnk 22 to one or more remote
locations, The remote locations can be associated with relatives, neighbors, frien.ds as well
as a staffed monitoring station. The system 20 can be in wired or wireless communication
with a phirality of physiological sensors S1..Sn which can be worn or carried by the resident
during daily activities,

[00048]  Processing by the system 20 can provide feedback via the link 22 as to ongoing
daily activities being undertaken by the resident. A variation from expected normal activity

levels can cause a prompt to be communicated by a link 22 to system 20, or can cause the
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[00045] The unit 14 provides feedback to the system 10 that the resident
has left the area. A subsequent signal can be generated upon the return
of the resident to the area. [00046] Sensors 12, unit 14 as well as other

W KO8N communication devices, such as telephone T @AITASA906/022471
wired or wireless communication via a medium 18 with a local monitoring
system 20. It will be understood that the details of the monitoring system

ORI 206 RlBniaignoafing. REaSeN BYE BlIRR {0004 L) Eachhotdhtve to the

%ensors ssociate Wltht e system 10 such,as 12, 14, telephone T as
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varlatlon from. expected normal activ evels'can cause a prompt

6%&%@%@6&&?%&%2%@%%@%% Iyielsdrsed qaenHinb ippaverages
2006841384 R0 T SRANG/MZ 24Tdns ¥SiaRi20iip gancrake: aprnplaia
I 0. e to deV| tlo from
ﬁéﬁ%ﬁ‘%ﬁé@%&% %@%}%e{’%gé%%%?*‘é*%%wﬁ’%%s%gﬁﬁ Rk aLsre chipapeced
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averages for example to establish whether the resident is functioning at

his or her normal levels.



Similarly, feedback from the various physiological sensors SL.Sn can also
be incorporated into the respective profiles Al, A2..An and provide real
time information as to selected physiological conditions of the resident.
[00051] From the foregoing, it will be observed that numerous variations
ciLA@ad modifications may be effected without departing from the spirit and
scope of the invention. It is to be understood that no limitation with
respect to the specific apparatus illustrated herein is intended or should
T b RYRABEIRIEPEourse, intended to cover by the appended claims all
satleambdificstitsts abdahyeitioyitw soogitonf sharclaimimuaCLAIMS: 1. A

SYBIBRRIGHERESI: &%@%Qﬁ@nﬁﬂémﬂa}ﬁ ﬁhyS'g'OG'Cal' Cond't'?n of an
| | a n SOI’O activ of the Indivigdual; c rol circuitr .
Rieisitin IR S ki e e ik o R

of the diRtasareliandl ?é%t%%é@ﬁﬁ%ds@?ﬁé&[%%ﬁww%@fﬂémUh?‘@fdéh@ and,
responpuierstandetesspesdive tremetoe detebmines tberpliésence an abnormal

cetelition exetiwatengxrs wiadrbydhaBgn i % ia R aiabbs b e saling
activitfbi eﬁeﬂyr?&%ﬂ'fe%%éwgecﬁl\n%g%wﬁe%sm%ﬁgr%ct'v't'es of the

idual: and addltlona software to compare sensed current activities to

SR AR SO A RS 5 IR aAE BRI and
responfyR/ G EFVHE G TRBNERAIGIWitHr BT drdivie uat atete frndhe ractiityeptfifes are
createdVenagestiiflackyityvienaglssoffthetingiladerl ot systedmas in claim 1

where the control circuitry includes a communications port, the port

p OVId s at least unidirectional com nlcatjons between the control
2 cllg?c ity and & (é ey gce de\%ce {mﬂsc'rs LN ﬁ“ﬁ, P5if P RGURFRjiens port,
the P°€|R€8H ﬁﬂ%%ﬂﬁfiﬁ?ﬂ%@ﬁ%#@%%@%m@eﬁé@e GRAiAtisEoME and a
displaghe d@riemunications port. 4. A system as in claim 3 where the control

circuitry includes software to evaluate the sensed physiological condition

3 SARRdMOlRlH HHSMEIAART BIEHE 6 MR SIIIY: east o

les software to evaluate sense activities of the |n 1Y/
Sense‘%‘&e’me&s ARG IRERSAIe SR lhre establishes at Ieast one activity
profile for the individual.
4. A system as in claim 3 where the control circuitry includes software to evaluate the

sensed physiological condition of the individual.

5. A system as in claim 3 where the control circuitry includes software to evaluate
sensed activities of the individual.

6. A system as in claim & where the software establishes at least one activity profile for
the individual.

7. A system as in claim 6 where sensed current activities are compared to the profile.
8. A system as in claim 3 which includes a manually operabie indicator of absence of
the individual.

9. A system as in claim 8 which includes software to evaluate the presence in or

absence of an individual from a region.

10. A system as in claim 8 which includes a plurality of activity sensors.



7. A system as in claim 6 where sensed current activities are compared to
the profile. 8. A system as in claim 3 which includes a manually operable
indicator of absence of the individual. 9. A system as in claim 8 which

includes software to evaluate the presence in or absence of an individual

11. gg{%@&?géqgﬂaqnﬁ SXPLRR AR A B R IR ARG YA S ARIFAPE ciass

ity sensors. 8.11. st in claim 10 where members of the
sguon SEnsors,

_ As m 1 S
that *”C\Hﬁﬁ%ﬁ%}%ﬁ%ﬁ §8féﬁ%ﬁﬁ?8ﬁ?{§’cIgé@%‘f"a?%‘@l?f&e?8?‘?&%??0053’5 (R
commufiigrfifiosseBRaEOIRDIRIPR SRBEPSS. FUSITRITE RIUBRENEHRAIRIARIR AL least
one sersRNsPFessieriaiicamensOas, indridise ouipmegibnsage sensors, at least
one sensor of presence/absence of an individual from a region. 12. A

ystem as in claim 7, where the control circuitry include at | One.o,
12 REERT SRR, T WHSE B S RIS RGP dsonal
computgg B 8|Esiceptigharnifene ARBPFERSItry communicates wirelessly with at

Ie_ast_one of the sensors. 14. A system as in claim 10 where the control
13, @rguitscamMiiaieatesawErlesslyonithl irderst comaelichR SanEssid vith at

least or’?é Owggggqﬂ%r%gg monitoring system comprising: at least a first sensor that
monitors a physiological condition of a person and provides a first signal;

at least a second sensor that monitors at least one of appliances, doors,
14, dtidiyesem moirepmm: owaesndher eopept siiaitniseRseRmpe wEpligssly with at
. least sgFevifiasalzieasta second signal indicative of activity of a person; an -
interface for transferring the first and least second signals to local control

ircuitry,. the interface.includes a processar and software to at least in part
15, z}qdr%%sgcéeﬁggrrg?grﬁg é?%ﬁ%%ﬁ%“ﬁé’g’é“ P(glrsfpghsferring information to and

roleest folist BRRSREGEMANTGIREreNYsoSiRRb cEREivr rdReksen and provides

a first sitaaimation regarding at least one of activity or physiological condition of
hERISP L SRS s el is b agendreripplameiablistra utiities,

moverfi Abpliocaly. Jae Adihnalendadinatye AlexReried aGRYNRE Ghna

T /IC ditional software fo compare sensed current
indicatiyemligeiviy af RReSRe profile, and responsive thereto, to communicate

withntieddneliftiduahsiaeingrihndirt avidyiereiftesaie signals to local control circuitry,
the interface includes a processor and software {o at least in part analyze sensor signais;

an interface for transferring information to and from at least one remote unit where
the control circuitry provides information regarding at least one of activity or physiological
condition of the person;

software executed by the control circuitry to establish a plurality of locally stored
activity profiles indicative of expected activities of the individual; and

additional software to compare sensed current activities to at least one profile, and
responsive thereto, to communicate with the individual wherein the activity profiles are
created from multiple day averages of activity levels of the individual.

16. A system as in claim 15 where the second sensor responds to at least one of motion,
contact, sound, vibration, or vision.

17. A system as in claim 15 where the appliances inciude at ieast one of a refrigerator,
stove, microwave, washing machine, dryer, house current monitor, television, or sterec.



created from multiple day averages of activity levels of the individual. 16.

A system as in claim 15 where the second sensor responds to at least one

of motion, contact, sound, vibration, or vision. 17. A system as in claim 15

where the appliances include at least one of a refrigerator, stove,

microwave, washing machine, dryer, house current monitor, television, or

tereo. 9 18, A syst s in ¢laim 15 where the doors include at least one

18 BYSISIRmaT atTe SBE bR SRO EHEP @55 YA ah e et
door, ragitRnaniNREOSHNer & IPERAATE SXAEEAPRN utilities include at least one of

a toilet, bathtub, shower, sink, or faucet. 20. A system as in claim 15

19, WReshamavemensisaenser byikes plideastiong 6ha ocantaet; atub,

Showerbg_%w,ap?asus&\é? infra-red sensor, position sensor, proximity sensor, or
device  carried on the person. 21. A system as in claim 15 where the

second sensor can be associated with furniture such as a monitorable
20. éhaist@R.a byswim 85 whetaithelDiveludinigsosdisgd\pdevicofcft deaghgoe of a
contactOREnObE:, PEEERRSNTEHABENGH 0610 it P Sers ) PRITBRIREHAIT dbdavice
carried"c‘m‘?ﬁ%gé‘?s%!eaﬁ a second sensor comprises an orientation sensor to
track horizontal or vertical orientation of the person. 24. A system as in
claim 15 where the at least a second sensor at least in part determines
21, theyeleaties bf dapersdiwbefieitne sRCPESIGENRRR" P& §aafeRRIRisEIiBingiiure
such asystemitordbidsigiem as in claim 15 where sensed activity is compared to
historical activity. 10
22. .. Asystem as in claim 15 including a display device of af least one of text, pictures,
drawings or graphs.

23. A system as in claim 15, where the at least a second sensor comprises an orientation
sensor to track horizontal or vertical orientation of the person.

24, A system as in claim 15 where the at least a second sensor at least in part
determines the location of a person outside the residence using a global positioning system.

25. A system as in claim 15 where sensed acftivity is compared to historical activity.
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