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o7 " The present invention is generally directed
to the field of detection and monitoring of a subject's
living activities. More specifically, it is directed to a
system and method for

indirect yet adaptive

monitoring of an individual or other living subject's
Gl
WP TR 12

well-being within a predefined setting. | >
LRI RE LT - ARERPL SR
i 2R 3?“ " one or more power-use sensors may be
placed on appliances and lights to monitor their
usage ; ~ & 13 # 4 " By tracking electrical usage

of an appliance such as a TV, the system detects and
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alerts/reports when a typical viewing time is
missed. ; % % 15 7§ "a TV connected to the wall
power socket is monitored by a power-usage monitor
device 302 installed on the power connection. The
device 302--- senses and provides to the system's
processing portion the amount of power in use at any
given time, thus allowing the system to track those
periods when the TV is turned on. ; » = $#h @& % & %
Tg®F 1T -2 EpE < pHE- TEAT Fin
YRS R A i LR Y DL 2
P P E % 12 #7§ | the system records user
sensor data in an end-user specific dataset 104 ;| ~ %
13 4 #r " By tracking electrical usage of an
appliance such as a TV, the system detects and alerts/

44

reports when a typical viewing time is missed. | % %
153 16 # #r 4 "...allowing the system to track those
periods when the TV is turned on. The system may
thus track the subject's regular habit of watching TV
programs, for example, and establish patterns within
this feature set for later comparison and anomaly
testing. ; > ¢ dBE F L B flGRA 1 - R §F FHF
BE o REHa Y DM - ¥ BT TARN 2 B
Hoos P E w13 1§ T By tracking electrical

usage of an appliance such as a TV, the system
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detects and alerts/reports when a typical viewing time
is missed. ; ~ % 14 4 #7§* | The system preferably
allows each monitoring user to set their threshold of
interest in anomalies and their preferred means of
notification. In this context, the monitoring user's
threshold of interest is preferably interpreted as a
threshold or weighting factor on the degree to which
a pattern must be anomalous before the monitoring
user 1s notified. For example, in one illustrative
embodiment using a normal statistical distribution of
event occurrence times, a threshold of interest may be
interpreted to trigger notification to the monitoring
user whenever an expected event time exceeds a z-
scored adjusted distance from the mean occurrence
time ; % % 153 16 #r§* " ---a TV connected to the
wall power socket is monitored by a power-usage
monitor device 302 installed on the power
connection. The device 302, which may be of any
suitable type known in the art, senses and provides to
the system's processing portion the amount of power
in use at any given time, thus allowing the system to
track those periods when the TV is turned on. The
system may thus track the subject's regular habit of

watching TV programs, for example, and establish
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patterns within this feature set for later comparison
and anomaly testing. A subject's failure to follow a
habitually established watching schedule, or the
subject's failure to exhibit any watching activity at all
during expected time periods may form one basis for
alerting the monitoring user(s). ; » ¢ #H g & & & F|
FRFE I T A E A R TR
A AT DA N EY DR REST AT TR
Rl - FFEgRPF > 22 - % THMERPAT ) 2 H
W P E % 16 “T§ T A motion/occupancy
sensor 303 is preferably employed and positioned on
a wall or ceiling surface---The sensor's data stream
would provide information as to when an individual
has gotten out of bed or is moving around the
bedroom. ; ~ % 17 *7§* | Bathroom monitoring in
certain embodiments may include, for example,
motion sensors--- capable of detecting--- indicative of
a fall--- ; 2 % 39 4 “t §* ' the monitoring system
exploits suitable indirect measures, which upon
adaptation to the Monitored Person's personal habits,
provides a powerful measures for estimating given
activities such as the occurrence of meal times, and
for detecting anomalous behavior. ---suitable

separation sensors may serve to detect openings and
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closings of doors and drawers, as may vibration
and/or motion sensors. Appliance activation may be
detected, for instance, by use of a suitable smart
switch energy monitor electrically interposed between
an appliance and a mains power outlet. ; * 2 # & %
LR RT LT - F s GRE S R K2 -
R 2R RPEE 16 W T Such
bedroom-related events are tracked according to their
regularity ; ~ % 22 {§ #7§ " the analytics component
of the system is preferably activated to record and
learn typical time course activity patterns of the
subject(s) in the monitored environment ; % % 26 {§
“r §* T For each identified event, a suitable record is
made--- This preferably includes recording when the
event occurred, and whether any applicable ranges of
conditions are exceed by the event. ; » ¢ #H & k& &
MR 1T - Fa N FHRE R aF L RES
— R RBESS  Z BNEA B EF 23
"if a significant deviation from one or more normal
activity patterns 1s detected, and the system
determines for the prevailing context that there is
possible reason for concern, the system at block 707
pushes this information actively to the monitoring

user via their preferred mode of notification. What
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categories are of interest and the degree of anomaly
that rises to a level of significance is determined in
accordance with each monitoring user's preferences
and selective configuration of system settings. | % %
26 % o7 " For each identified event, a suitable
record is made--- This preferably includes recording
when the event occurred, and whether any applicable
ranges of conditions are exceed by the event. The
results, preferably including the time of occurrence,
any exceeded range of conditions, and time of range
transgression-- ; » ¢ fh@ kL B JIF-RA 1" - 75
Bost A E o W R E GRS RE SRS
W R B F RS- R
RS AL S8 NN Y 2 SRR
o 3 " based on the TYPE of behavior and the
degree of anomaly, the system in such embodiments
determines a THREAT or CONCERN level for
classification of detected anomalies. This keeps the
system from bringing undue alarm to monitoring
users. ; % % 34 # #f §* ' Generally, Authorized
Observers 1013, Designated Responders 1012, and
Monitored Persons 1001 are each permitted sufficient

access to can adjust system preferences by execution

of a setup and sensitivity adjustment module 1011.
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Preferably, the degree to which normal ranges
applicable to certain events, in either time of event or
intensity of event detection, may be exceeded to
trigger different levels of system response is
adjustably set. ; » = #h@E kL &Iz RA 1T - k%
HlETHre s ¢ Z - R FREYE - ;L"J%"]‘Btf@_ B N
FTHEEG- TR %GAR TN 2 FiFFk; 1P
3% 234 o "if a significant deviation from one or
more normal activity patterns is detected, and the
system determines for the prevailing context that
there is possible reason for concern, the system at
block 707 pushes this information actively to the
monitoring user via their preferred mode of
notification. ; » ¢ g ;L Bl RE 11T - E5H#
o RBpZRENANER A - 'T ,ua"ftﬁiJ 2. P T o

B 2B Aok X Bl RA 1 G R T8
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2P e L h o EIR 2P FF I3F AT " The
system operates to detect anomalies in the monitored
subject's conduct within the predefined setting 108
based on events collectively sensed by the various
sensors 102. ; % % 17 2 18 #f #7§ " Other examples
in the kitchen context include sensing capabilities
incorporated with pantry or cabinet doors, and the
like. Instrumentation for various other types of
devices such as water, heat, carbon monoxide, and
smoke sensors may also be placed in the kitchen
context to monitor activity and safety. Particularly
within the kitchen, multiple types of sensors are
preferably employed not only to acquire information,
but also to trigger immediate automated actions on
the premises. A sensed lack of activity for a certain
extended period coupled incongruently with elevated
temperature or ongoing energy use of stove, for
instance, might prompt the system to trigger a ‘burner
off” automated command mechanism to shut the stove
off and/or notify a designated caregiver. ; °» ¢ T @
LA PR REARI PSR (o R
FambEpF R RELTE RE- SR AT
FRPL) 2 HEN T o FIR 24 A R £ R TR
AR AL B AIG R 12 T T EHB R
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dom i FER2EP FFH 1T H 7§ - for a certain
extended period--- ; ~ % 23 #f “T§* T What categories
are of interest and the degree of anomaly that rises to
a level of significance is determined in accordance
with each monitoring user's preferences and selective
configuration of system settings. | %2 % 26 ff T i
" This preferably includes recording when the event
occurred, and whether any applicable ranges of
conditions are exceed by the event. The results,
preferably including the time of occurrence, any
exceeded range of conditions, and time of range
transgression+-+ | & > ¥V wE R 2 H LR ¥ ARE F A
I B ¥ -k & (the degree of anomaly that rises to a
level of significance ) 452 J1 3% 2 > @ * -‘Fﬁ’ BV 3K T
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(2) #H2EEP FLEJIGRE L EEHP > 2

dow it o A FHYR 2 WP ia’; 12 4 #7§% T the system
records user sensor data in an end-user specific
dataset 104 ; ~ % 15 % 16 # *r§* " The device
302, which may be of any suitable type known in
the art, senses and provides to the system's
processing portion the amount of power in use at
any given time, thus allowing the system to track
those periods when the TV is turned on. The system
may thus track the subject's regular habit of
watching TV programs, for example, and establish
patterns within this feature set for later comparison
and anomaly testing. ; % % 49 # #r § " Use of
Sensor Duration, Frequency, and Time Patterns to

Detect General Activities | > = #Hh@E 4 ¥ & Jl3%
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bedroom-related events are tracked according to
their regularity, and statistical inferences of the
likelihood of a subject having gone to bed in the
normal course of a particular day may be drawn
based on pertinent factors. ;| ~ % 22 ## 1 i " the
analytics component of the system is preferably
activated to record and learn typical time course
activity patterns of the subject(s) in the monitored
environment ; ~ % 26 {§ #7 " This preferably
includes recording when the event occurred, and

whether any applicable ranges of conditions are

exceed by the event. ; % % 49 H# #f §* ' The
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frequency of activation of certain
motion/occupancy detectors recorded by time of
day may be used to establish movement and
occupancy patterns. ; > = G k& & JF RIE 4 47
- R T BT e TR Y B
CI i **p‘ SR EIR 22 AR F o TR A
GBI RT 42 BB K A
o EmFER 2 AMED X BRI 4 5
M oo

WX B AR S

g Bl R S kR L ¢ 7
ERLE- ey RN R S G I
8 A RERETFFETREEE ST
RS REEEFEY TR E AR
BMEZFREFESTFAL - FEREHEL | o

EH2EP L LG RT 13 Baen s
dow it o @ FE IR 2 ﬁvfg,ﬁig’f'gﬁ,ﬁiﬁlir?
TR EME A 2 TEIHALMER ) £ F
pul R TRFEETAE, 2 T A LS T
By mdewm i > o fF 2P E S I8 T

" This provides one of numerous information data
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points that may be reflected in the system's
periodic or as-needed reports and alerts to

monitoring users. | > ¢ #FGE k& & 3 RE S A1k
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" salient information 1is thus presented to
monitoring users through graphic reporting pages---
Her daily routine events started with a TV being
turned on (sensed by a smart switch) at 8:19 AM
(506), and a set of organizational activities in her
living room were sensed at 10:29 AM. Both of
these activities are typical; however, she did not
watch her usual 3:30 PM TV show (510), therefore
a conspicuously colored (such as orange) bar (512)
indicating anomalous activity is displayed. | % ]
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gateway constitutes a robust, compact hub that

collects data from sensors, encrypts the
information for privacy protection, and sends it to
a secure server preferably though not necessarily in
the so-called Cloud for storage and for pattern
analysis. | % % 12 # *7 i " sensors 201 are
typically connected locally to a gateway 202 within
the environment of the target user, and this
gateway concentrates information and transmits the

same via the cloud to a primary processing portion
203. ---the gateway

transmitting  summary

information via the internet out of the household
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indicated 1in FIG. 3(D), other distinct areas
preferably monitored by the system are doorways.
Suitable devices such as contact sensors, for
instance, acquire entrance and exit data which,
when coupled with other data points indicative of
certain activity or lack of that activity, enable
reliable determination of the monitored subject's
leaving and returning to the monitored
environment. ; ~ B 3 (D) 2 #H 4P T %
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