US008666768B2

a2 United States Patent (10) Patent No.: US 8,666,768 B2
Jietal, 45) Date of Patent: Mar. 4, 2014
(54) METHODS, SYSTEMS, AND PRODUCTS FOR g,‘s‘é;,?gi gi ggggg g[ae;;;laL "
5999, ar- om et al.
MEASURING HEALTH 6,646,541 B1  11/2003 Wang et al.
. 6,885,736 B2 4/2005 Uppaluru
(75) Inventors: Lusheng Ji, Randolph, NJ '(US); Robert 6.906.696 B2 62005 Allport
R. Miller, IT, Convent Station, NJ (US); 6911916 Bl 6/2005 Wang etal.
Harry R. Worstell, Florham Park, NJ 6,968,223 B2  11/2005 Hanover
(US) 7,130,452 B2* 10/2006 Bolleetal. .................... 382/115
7,143,044 B2 11/2006 Zadrozny et al.
. 7,155371 B2 12/2006 Kawatahara et al.
(73) Assignee: AT&T Intellectual Property I, L. P., 7,228213 B2* 6/2007 Sakaietal. ................ 701/49
Atlanta, GA (US) 7202139 B2* 112007 Mazar et al. oo 340/531
7310668 B2 122007 Brown
(*) Notice:  Subject to any disclaimer, the term of this 7,338,443 B1*  3/2008 Tucker .....cccoouvriininrns 600/300
patent is extended or adjusted under 35 ! %Z?%Zg gé Zgggg E/ITOC‘Z;’I{ e“’%- .
7,541, ¢Guire et al.
US.C. 154(b) by 793 days. 7555425 B2 62009 Oon
7,657,444 B2 2/2010 Yu
(21)  Appl. No.: 12/844,262 7,778,852 B2 8/2010 Vasko et al.
7,925,508 Bl 4/2011 Michaelis
(22) Filed: Jul. 27, 2010 8,106,752 B2 1/2012 Golden
8,130,095 B2 3/2012 Allen et al.
. o 8,140,340 B2 3/2012 Bhogal et al.
(65) Prior Publication Data 2003/0163299 Al /2003 Iliff
US 2012/0030229 A1l Feb. 2. 2012 2004/0186747 A1 9/2004 Nakano et al.
’ 2004/0204635 Al  10/2004 Scharf et al.
51} Int.Cl 2004/0227050 Al1* 11/2004 Haller ..........ccoveovvivvvrnne 248/566
( ) nt. 1L 2005/0010416 Al 1/2005 Anderson et al.
G06Q 10/00 (2012.01) )
G060 50/00 (2012.01) (Continued)
AGIB 5/00 (2006.01) Primary Examiner — Sind Phongsvirajati
(52) US.CL Assistant Examiner — John Go
USPC .o 705/2; 705/3; 600/300 (74) Attornev, Agent, or Firm — Scott P. Zimmerman, PLLC
(58) Field of Classification Search
USPC e 705/2, 3; 600/300 7 ABSTRACT

See application file for complete search history.
(56) References Cited

U.S. PATENT DOCUMENTS

4,838,275 A 6/1989 Lee
4,933,873 A 6/1990 Kaufman et al.
5,335,313 A 8/1994 Douglas
5,442,728 A 8/1995 Kaufman et al.
5,577,164 A 11/1996 Kaneko et al.
6,014,626 A 1/2000 Cohen
6,256,019 Bl 7/2001  Allport
40
!
‘Communications
Device
425.-\Blmun
44—4~*Device Identifier

20
/
Medical
Mensurement
Device

-
[~Sensor
|-+Physiological
Data

Sensor
Measurement

30

Methods, systems, and products measure health data related
to a user. A time-stamped device identifier is received that
uniquely identifies a communications device. A time-
stamped sensor measurement is separately-received. A dif-
ference in time between the time-stamped device identifier
and the time-stamped sensor measurement is determined.
When the difference in time is within a window of time, then
the sensor measurement is associated with the device identi-
fier.

20 Claims, 28 Drawing Sheets

Device Identifier,

Database of
Health
Information



US 8,666,768 B2
Page 2

(56)

2005/0101841
2005/0247494
2006/0015016
2006/0149558
2006/0173684
2006/0173713
2007/0032345
2007/0054252
2007/0247449
2007/0276277
2008/0082338
2008/0147439
2008/0147604
2008/0162185
2008/0228057
2008/0255428
2008/0269571
2009/0012816
2009/0097641
2009/0125401
2009/0144021
2009/0178858
2009/0204411
2009/0210357
2009/0248822

References Cited

U.S. PATENT DOCUMENTS

2009/0270743 Al
2009/0282371 Al
2009/0306983 Al
2010/0026817 Al
2010/0033303 Al

A9 52005 Kaylor et al. h
Al 11/2005 Montagnino 2010//0036662 Al
Al 1/2006 Thornton 2010/0056876 Al
Al 7/2006 Kahnetal 2010/0070867 Al
Al 8/2006 Fischer et al. 2010/:0191075 Al
Al* 82006 Petroetal. ....oooovovvevennn. 705/2 2010/0223285 Al
Al*  2/2007 Padmanabhan et al. ... 482/8 2010/0286490 Al
Al 3/2007 Lin 20110035234 Al
Al* 10/2007 Macketal. ..oovnne.. 345/204 2011/10098544 Al
Al 11/2007 Booth et al. 2011/0105919 Al
Al 4/2008 O°Neil et al. 2011/0119053 Al
Al 6/2008 Maliszewski 2011/;0161076 Al
Al 6/2008 Bulow 2011/0172994 Al
Al*  7/2008 Klabundeetal. ................ 705/2 2011/0184735 Al
Al*  9/2008 Graskovetal. ... 600/365 2011{0190701 Al
Al 10/2008 Sharda et al. 2011//0260832 Al
Al 10/2008 Brown et al. 2011//0276326 Al
Al*  1/2009 Cooksonetal. .....ccooovvuen. 705/3 2011/{0282671 Al
Al 42009 Matsuzaki et al. 2011/0301957 Al
Al* 52009 Beenauetal. ........... 705/14 2012/0109676 Al
AL*  6/2009 Ketskes . 702/173 2012/0150545 Al
- - 2012/0219271 Al
Al 7/2009 Daniels et al. 20120220076 Al
Al 8/2009 Morikawa et al. 20120265535 ‘Al
Al* 82009 Pudaretal. ooovvvnnn. 705/412 ’
Al* 10/2009 De Vriendtetal. .......... 709/206 * cited by examiner

10/2009
11/2009
12/2009
2/2010
2/2010
2/2010
3/2010
3/2010
7/2010
9/2010
11/2010
2/2011
4/2011
512011
512011
6/2011
72011
72011
8/2011
10/2011
1172011
1172011
12/2011
5/2012
6/2012
8/2012
8/2012
10/2012

Dugan et al.
Curl

Bhandari

Ryan et al.
Dugan et al.
Emmons

Ellis et al.
Lemmers
Angelides
Biddulph-Krentar
Koverzin

Roe et al.

Shah et al.
Naji

Kuo et al.
Davis et al.
Lindahl et al.
Flaks et al.
Remde et al.
Ross et al.
Fumarolo et al.
Dicks et al.
Brown et al.
Landau

Simon

Vunic et al.
Kobylarz
Bryant-Rich et al.



US 8,666,768 B2

Sheet 1 of 28

Mar. 4, 2014

U.S. Patent

B
JUIWIAINSBATA]
A0SUIS

NN/

JIAIDS
eI

uoneULIOjuL

qesH
Jo Iseqeleq

Xo_«_goﬁ AJIAD

y

/
4%

HA0AIIN

vyeq

\\\\I ad1a0q

JUAUAINSBATA]
A0SUIS

/

SUODEIUNUIUO)) .

| K |

/
(43

JOYNUIPT 1A

!l'\
<t

[EJIPIAL

1213 0[OIS AT J o]
A0SWIGe—_ |

JUAWIAINSBI JA]

|~ 87

[~ 9¢C

/
0T

JIYIIUIP] VA (Jeo]
uopnge— |

ER KT |
SUONEIMUNUINIO)

— Py

—r

/
ov



US 8,666,768 B2

Sheet 2 of 28

Mar. 4, 2014

U.S. Patent

8T
[

eyeq

[82130]01SAy
8S

[

g

re

uoT)BULIOYU]

qesH
Jo sseqered

9<

L
[

uonedddy
Surpurg
IPIS-IUSID)

€ 9L
/

JUIWAINSEI JA|
I0SUdS

ATOUWD A Ji 0S

J9AIOS PIBOH

.o
JO MOpUIAL

| ____ewm
ul WIIBHIA

06—
06—

uopedddy
Supury

(43

@
/

NI0MPIN
SUONBIIUNWI0))

g

\o-,ma:ocm au_kxx

/
144

78

dwe)s 2w |,
JIYNUIPT IIAD

/
14

PL N \/
M
AJOMIATA an 0L
\\\\‘\ 1A
JUAWAINSBITA] [BIPITAI
dwie)s awr L 0z
JUITIIINSBITAT
JI0SUdG

(43
/

uonedddy
Surpurg

apISyuRI)

h.:«—:o-z an
08
EN 6T |
SUONJEJIUNIIO0))
or




US 8,666,768 B2

Sheet 3 of 28

Mar. 4, 2014

U.S. Patent

€ 144
A ~ }
> 14 9°86 9y S8/0ET 007 9971°88T°LL 80T
881 1766 L'y SLITTT 01 LISH-€TT (+OF)
9LT L°86 9'¢ 0L/0T1 0S1 €TLISIASY
JynuopPL
[0J1938d10UD dwioy, 3s0oNIoH pooryg 2Inss3a1J poorg 131N EMI CET( |
001
uonsuLIojuy
yIeoH
Jo aseqeje(q
123 -
A10owd il
¥S N d
JIAIDS YIBOH
oum
w1 .

¢

N

JO MOpUIAp

06 — | ___eoum
ul AU

uonedddy

supuiy

/
(4

0s

[44



US 8,666,768 B2

Sheet 4 of 28

Mar. 4, 2014

U.S. Patent

\vv
\ JAYNUIPT A \

(414! b
—A A L
sz# dnoan DAPTrSTAPST
RquInu [BLIS
068L-95+ (€T
AUIOI MU oquIny
‘souo ([ ‘spruepq auoydopa,

991°881°LL 80T

(4
AN
JUAWIAINSEI AL
105UdS (43
REYWELN

Huass $82IPPV dlI
JIUIP] YIedH ANA(Q
(s)aasn 1A SIS} SUONBIIUNWWO))
\ Jo aseqele(q uoneonddy e\u
I1 ?_wﬁm
(4

OI1d




US 8,666,768 B2

Sheet 5 of 28

Mar. 4, 2014

U.S. Patent

JUDWIAINSBITA]
A0SUDS

SI9S)
Jo aseqeye(q

JIAIIG
MIEIH

uonedrddy
Surpurg

/
(43

¥8

/

duie)S dwryd
J2GNUAPY D14

/
(4>

vy

K |

/

oy

<l

1A
JUIWAINSBIJA]
[BIPOTAl

/
0C

0c1
)

(44




US 8,666,768 B2

Sheet 6 of 28

Mar. 4, 2014

U.S. Patent

re

UONBULIOJUY

eIy
JO aseqeyeq

REYSER

B9
ru—: H

uonexnddy
surpurg

(4]

PET—|

-

0c1
. /

1 144

Z
dwieys oE_Fﬁ \ o

JANUIPT A
[BUSIS WONEIINUIPY

(43!

or
ddepadur
SSOPIIIAN \ /
0¢l
JIN0Y
(441
¥8
Z
dwey§ oE_H.\
JIFUIPY A
ASEBSSIIAl 4
/
9¢1

9°"OId



US 8,666,768 B2

Sheet 7 of 28

Mar. 4, 2014

U.S. Patent

0cT
Ao
JUIWAANS B JAT
TBIIPITAI

JIAUTAINSEATA]
aosuay
wonednddy a4

Surpurg /
REYWEIN
s UIEIH

uonBuLIojuj
eoH
JO aseqere(q

re

0zl
)

[44

oy

(44!
AN s

dwels aE_,H.\
JANUIPY MNAIQ vy
[Bu3ig uoneypuIPL L e
uone)s

il D
) :

8rl ////ﬂ@ﬂﬂ////////,

MN[IES

\
91

LI



US 8,666,768 B2

Sheet 8§ of 28

Mar. 4, 2014

U.S. Patent

oy

w
/—
ANy ped So3 P91
Aepdsiq ro1
o1— 1 L 091
90BJI0)UT SSO[OIIAA
88— fiowony anl 08
uonedddy [ [ C) |
suipuryg
APISHUID _I/_/
/ 891
L
8 "OIAd



US 8,666,768 B2

Sheet 9 of 28

Mar. 4, 2014

U.S. Patent

14
[

1adq
JUIUIANSEI JA]
TEJIPIN

_TE

/

JUIDINSBI JA]
08U

/

uonedddy
Surpurg

(44

/

e

JO aseqere(q

Uon) BULIOJuUY

JIATAS
WEdH

SH

w
/

uonednddy
Surpuig
IPIS-JURI)

81

081
ov

dwe)s awry, ¥8
JOGIIUIPT DA
‘ 144

78
Z
dureyg uE_H.\ \
JIYNUIPT INMAI
ABESSITA
/ |42
9¢€1

6 Ol

ERLAREN | g
SSO[AIIA
[——
J0Inoy rEl
(4%



US 8,666,768 B2

Sheet 10 of 28

Mar. 4, 2014

U.S. Patent

0c
NIAQg
JUSWAINSBITAI
[80IPIIN
€
JUIWAINSBI A
a08UdS
uopedddy
Surpurg \NN

BEYREIN
qieoH

uonewLIoyuy

PIesH
Jo aseqeie(q

v8
Z

(43
[

uonedddy
surpurg
IPISHUWATD

dweyg owny, r8
JAYNUIPT A

due)g o.:mh\
149 JYNUIP] DA
ABBSSIIAl

/
9€1

01 "OIAd

(44

|

144

uone)s
Iseyg

op1



US 8,666,768 B2

Sheet 11 of 28

Mar. 4, 2014

U.S. Patent

PLEN -80€ /
NV an

80t 80¢
WOY NOYJAA

1€

uonedrddy
o0

Suipurg
ap1ISHuID

11 "OIA



US 8,666,768 B2

Sheet 12 of 28

Mar. 4, 2014

U.S. Patent

RS O 111>

ot

] |

uonednddy
Surpurg

IPIS-UID

/

<L

L
/
uonedddy
Surpurg
apIS-urD
il
Xy . --00E
(4113
CL"O



US 8,666,768 B2

Sheet 13 of 28

Mar. 4, 2014

U.S. Patent

gs¢ <

(45

psg /\_/

09t ¢
/ /
X1
00€ pog
N\ )
WIS AHOVD
DAAOD
dsda pueqaseq
wopeyddy | p—m——------—-——-~—r------------4
Surpurg
IPIS-IUID
ped4asy VY
0LE”]
an v/ia® aiv
DAAOD MI0A
Kedsiq WOY
89¢ ]
/ /
08 96¢
or



US 8,666,768 B2

Sheet 14 of 28

Mar. 4, 2014

U.S. Patent

41!
—N—

111174
}

88# dnoin

SPErAATrSsI
nqunu
[BLIDS

oxdoIqpP
‘o[Ae[ “wrfuars ‘Aery

068L
-016 (8St)
JqUINN
duoyddpa,

UOXTUI

80°¢°S'8P1
$SIPPYV d1

(s)aasn

JPYHUIPL
J0SUdY

(41} 4

(4%

IO UAP] A0SUDS
JUIWIANSBITA] J0SUIS 00y

(44
\ 97
REVWEIN /
YIeoH .Em:ow\
h
RENgY st
JUIWAINSBITA
Jo dseqereq uonedddy [BIIPIIAI
o011 Surpurg ]
7 0z
(45

SI'OIA



US 8,666,768 B2

1184 144
ON
SAPTY8TAYST
sTT
Jaquunu
[eLng
068L
-9s¥ (€21)
o S'I
o JqUINN
rm suoydora,
w,
Al 0T°T°L°621
- SL'0
@ $S2IPPV dI
=
w RudpmiA JRYHUIPL
NIAI( A
= /
(=3
= viv
<
=
=

U.S. Patent

44
\
yd

JNUIPT 1A \

(44

JIARS
PIedH

sandpmiAl

Jo aseqele(q

(48%

JUIWDINSBIJA]
JOSUIG e
ouILy,
JO MOPUTA e |
uonednddy
surpurg

— ¢

76

91 "OIdA

/
s

N
SUOBIIUNUINIO))

/
o




US 8,666,768 B2

Sheet 16 of 28

Mar. 4, 2014

U.S. Patent

6 4%
Spuolds o JquIny [BLIDS
SPu0IdSs | Joquny dUoyg
Spuodds (9 SSAIPPV dI
WY, JO MOPUIA Joynuapr
PIZI[BUOSId] A

/

oy

—uv/
8¢ \.5.,::5—: wu?wm—\
/

L 20180
Aerdsiq

BEYWETS

06
\

/oE_a
ul DUWIIIFJIQ
JUIUIINSBITA]

10SUdGe__ |

uonedxnddy
Surpurg

[
(4

4

L1 "OIA

2d1a0(Q
SUON BIIUNWW 0))

/
or




US 8,666,768 B2

Sheet 17 of 28

Mar. 4, 2014

U.S. Patent

6 444 jasmoq
A — $2IUID)
dsuodsayy 8vy
SPU0IIS (¢ dey ¥ o 2
Spuodds O HI0Y dNSseD w—u“
Spu02as 09 [EDISSBL) JOAIIS
2IUdIN) 06
WL JO MOPUIAL Sy \
i /m.:ma JISNJA] JO SIIUID)e—1 (444
\ Ul AQUAIIJIA dIAA
5 «:a“ﬂ“ﬂﬁug mﬁcﬁaom::EW:oU — 0¥
/
4
uonednddy dd
T
[ APIS-IUAND
L

81 "OlA



U.S. Patent Mar. 4, 2014 Sheet 18 of 28 US 8,666,768 B2

FIG. 19

500~ Receive device identifier that uniquely identifies communications device

A 4

502 — Receive sensor measurement

4
504~ Receive sensor identifier

\ 4
506 — Query database for device identifier

A 4

508 —

Retrieve window of time associated with device identifier

Y

510—] Determine difference in time between time-stamp of
device identifier &time-stamp of sensor measurement

\ 4

Continue with
Block 520

of FIG. 20
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FIG. 20

Continued from
Block 510
of FIG. 19

322

YES Associate sensor measurement
with device identifier

Is difference within
window of time?

A 4

524

Store sensor measurement & time stamp
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METHODS, SYSTEMS, AND PRODUCTS FOR
MEASURING HEALTH

COPYRIGHT NOTIFICATION

A portion of the disclosure of this patent document and its
attachments contain material which is subject to copyright
protection. The copyright owner has no objection to the fac-
simile reproduction by anyone of the patent document or the
patent disclosure, as it appears in the Patent and Trademark
Office patent files or records, but otherwise reserves all copy-
rights whatsoever.

BACKGROUND

Exemplary embodiments generally relate to surgery, data
processing, electrical communications, and weighing scales
and, more particularly, to speech signal processing, speech
control, health care management, measurement systems,
voice recognition, and speaker identification and verification.

Remote monitoring of health is important. Blood pressure,
glucose, weight, and other health factors may be measured
from home using a medical measurement device. These
health factors may then be communicated to aremote location
(such as a doctor’s office) for analysis and tracking. A com-
mon problem, though, is user binding. Many medical mea-
surement devices are shared between multiple users. A house-
hold weight scale, for example, may be shared by multiple
members of a household. The members of the household all
use the same weight scale to measure their individual
weights. If a weight measurement is not bound to the correct
member of the household, the weight measurement may be
erroneously associated with the wrong user.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The features, aspects, and advantages of the exemplary
embodiments are better understood when the following
Detailed Description is read with reference to the accompa-
nying drawings, wherein:

FIG. 1is a simplified schematic illustrating an environment
in which exemplary embodiments may be implemented,

FIGS. 2 and 3 are more detailed schematics illustrating the
operating environment, according to exemplary embodi-
ments;

FIG. 4isa schematicillustrating a device identifier, accord-
ing to exemplary embodiments;

FIGS. 5-8 are schematics illustrating a key fob, according
to exemplary embodiments;

FIG. 9 is a schematic illustrating personal digital assistant,
according to exemplary embodiments;

FIG. 10 is schematic illustrating a cellular phone, accord-
ing to exemplary embodiments;

FIGS. 11-14 are schematics a communications device,
according to exemplary embodiments;

FIG. 15 is a schematic illustrating a sensor identifier,
according to exemplary embodiments;

FIG. 16 is a detailed schematic illustrating multipliers,
according to exemplary embodiments;

FIGS. 17-18 are schematics illustrating personalized win-
dows of time, according to exemplary embodiments;

FIGS. 19-20 are flowcharts illustrating a method of mea-
suring health, according to exemplary embodiments;

FIG. 21 is a schematic illustrating a processor-controlled
device, according to exemplary embodiments;
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FIG. 22 depicts other possible operating environments for
additional aspects of the exemplary embodiments; and

FIGS. 23-29 are schematics illustrating user binding,
according to still more exemplary embodiments.

DETAILED DESCRIPTION

The exemplary embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings. The exemplary embodiments may, however, be embod-
ied in many different forms and should not be construed as
limited to the embodiments set forth herein. These embodi-
ments are provided so that this disclosure will be thorough
and complete and will fully convey the exemplary embodi-
ments to those of ordinary skill in the art. Moreover, all
statements herein reciting embodiments, as well as specific
examples thereof, are intended to encompass both structural
and functional equivalents thereof. Additionally, itis intended
that such equivalents include both currently known equiva-
lents as well as equivalents developed in the future (i.e., any
elements developed that perform the same function, regard-
less of structure).

Thus, for example, it will be appreciated by those of ordi-
nary skill in the art that the diagrams, schematics, illustra-
tions, and the like represent conceptual views or processes
illustrating the exemplary embodiments. The functions of the
various elements shown in the figures may be provided
through the use of dedicated hardware as well as hardware
capable of executing associated software. Those of ordinary
skill in the art further understand that the exemplary hard-
ware, software, processes, methods, and/or operating systems
described herein are for illustrative purposes and, thus, are not
intended to be limited to any particular named manufacturer.

As used herein, the singular forms “a,” “an,” and “the” are
intended to include the plural forms as well, unless expressly
stated otherwise. It will be further understood that the terms
“Includes,” “comprises,” “including,” and/or “comprising,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof. It will be understood that
when an element is referred to as being “connected” or
“coupled” to another element, it can be directly connected or
coupled to the other element or intervening elements may be
present. Furthermore, “connected” or “coupled” as used
herein may include wirelessly connected or coupled. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed items.

It will also be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are only used to distinguish one element from another.
For example, a first device could be termed a second device,
and, similarly, a second device could be termed a first device
without departing from the teachings of the disclosure.

FIG. 1isasimplified schematic illustrating an environment
in which exemplary embodiments may be implemented. FIG.
1illustrates a client-server network architecture that remotely
monitors a user’s health factors. A medical measurement
device 20 communicates with a health server 22 via a com-
munications network 24. The medical measurement device
20 has a sensor 26 that measures any physiological data 28
related to a user’s health condition. The medical measure-
ment device 20 and/or the sensor 26 may measure, for
example, the user’s weight, blood pressure, temperature,
pulse rate, glucose level, height, cholesterol level, respiratory
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rate, or any other information or data related to the user’s
physiological condition. For simplicity, though, the medical
measurement device 20 will be described as a bathroom
weight scale 30. The sensor 26 may thus measure the user’s
weight. The user steps on a footpad to obtain a weight read-
ing. When the sensor 26 measures the user’s weight, the
medical measurement device 20 sends a sensor measurement
32 to the health server 22. The health server 22 stores the
sensor measurement 32 in a database 34 of health informa-
tion.

The sensor measurement 32, though, should be bound to
the user. Even though the sensor measurement 32 has been
received at the health server 22, the sensor measurement 32
must be associated to the correct user. Because the medical
measurement device 20 is often shared among many people,
the sensor measurement 32 must be correctly identified with
the corresponding user. The bathroom weight scale 30, for
example, is usually shared by multiple members of a house-
hold. The household members all use the same weight scale to
measure their individual weights. If a weight measurement is
confused with the wrong user, the health server 22 may incor-
rectly associate the sensor measurement 32 with the wrong
user.

Exemplary embodiments, then, bind the sensor measure-
ment 32 to the correct user. As FIG. 1 illustrates, a separate
communications device 40 also communicates with the
health server 22 via the communications network 24. As the
medical measurement device 20 obtains the sensor measure-
ment 32, the user also makes some input to the communica-
tions device 40. The input, for example may be pushing a
button 42 on the communications device 40. The communi-
cations device 40 wirelessly or physically communicates
with the communications network 24 and is capable of receiv-
ing some input or indication from the user. The communica-
tions device 40 sends a device identifier 44 to an address in the
communications network 24 that is associated with the health
server 22. The device identifier 44 uniquely identifies the
communications device 40 associated with the user. When the
health server 22 receives the device identifier 44, the health
server 22 may bind or associate the sensor measurement 32 to
the device identifier 44 of the user’s communications device
40. The health server 22 may thus store the sensor measure-
ment 32 in the database 34 of health information, and the
sensor measurement 32 is associated or mapped to the device
identifier 44 of the user’s communications device 40.

The binding is further explained using the bathroom
weight scale 30. As the above paragraphs explained, the
medical measurement device 20 may be the bathroom weight
scale 30 that measure’s the user’s weight. When the user steps
on the bathroom weight scale 30, the user also makes an input
to the user’s communications device 40. The communica-
tions device 40 may be a phone, laptop computer, remote
control, key fob, or any other processor-controlled device (as
later paragraphs will explain). The communications device
40 sends the device identifier 44 to the health server 22, and
the bathroom weight scale 30 separately sends the sensor
measurement 32 to the health server 22. The health server 22
associates the sensor measurement 32 to the device identifier
44 of the user’s communications device 40. Exemplary
embodiments thus permit the health server 22 to accurately
associate the sensor measurement 32 to the communications
device 40 that sent the device identifier 44. Because the device
identifier 44 uniquely identifies the communications device
40, the health server 22 may even identify a human user of the
communications device 40. The health server 22 thus accu-
rately associates each user’s weight measurement in the data-
base 34 of health information.
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Exemplary embodiments may be applied regardless of net-
working environment. The communications network 24 may
be a cable network operating in the radio-frequency domain
and/or the Internet Protocol (IP) domain. The communica-
tions network 24, however, may also include a distributed
computing network, such as the Internet (sometimes alterna-
tively known as the “World Wide Web™), an intranet, a local-
area network (LAN), and/or a wide-area network (WAN).
The communications network 24 may include coaxial cables,
copper wires, fiber optic lines, and/or hybrid-coaxial lines.
The communications network 24 may even include wireless
portions utilizing any portion of the electromagnetic spec-
trum and any signaling standard (such as the L.E.E.E. 802
family of standards, GSM/CDMA/TDMA or any cellular
standard, and/or the ISM band). The communications net-
work 24 may even include powerline portions, in which sig-
nals are communicated via electrical wiring. The concepts
described herein may be applied to any wireless/wireline
communications network, regardless of physical componen-
try, physical configuration, or communications standard(s).

FIGS. 2 and 3 are more detailed schematics illustrating the
operating environment, according to exemplary embodi-
ments. Here the health server 22 has a processor 50 (e.g.,
“uP), application specific integrated circuit (ASIC), or other
component that executes a binding application 52 stored in a
memory 54. The binding application 52 may cause the pro-
cessor 50 to produce a graphical user interface (“GUI”) 56.
The graphical user interface 56 is illustrated as being visually
produced on a display device 58, yet the graphical user inter-
face 56 may also have audible features. The binding applica-
tion 52, however, may operate in any processor-controlled
device, as later paragraphs will explain.

The health server 22 receives the sensor measurement 32
from the medical measurement device 20. The medical mea-
surement device 20 has a processor 70 (e.g., “uP”), applica-
tion specific integrated circuit (ASIC), or other component
that executes a client-side binding application 72 stored in a
memory 74. The client-side binding application 72 may coop-
erate with the binding application 52 to send the sensor mea-
surement 32 to the address associated with the health server
22. The sensor measurement 32 may include a time stamp 76.
The time stamp 76 may be added by the client-side binding
application 72 and may thus represent a date/time of genera-
tion by the medical measurement device 20. The time stamp
76, however, may be added by the binding application 52
upon receipt at the health server 22.

The health server 22 also receives the device identifier 44
from the user’s communications device 40. The user’s com-
munications device 40 also has a processor 80 (e.g., “uP”),
application specific integrated circuit (ASIC), or other com-
ponent that also executes the client-side binding application
72 stored in a memory 82. The client-side binding application
72 may again cooperate with the binding application 52 to
send the device identifier 44 to the address associated with the
health server 22. The device identifier 44 may also include a
time stamp 84. The time stamp 84 may be added by the
client-side binding application 72, or the time stamp 84 may
be added by the binding application 52 upon receipt at the
health server 22.

The binding application 52 then correctly associates the
sensor measurement 32 to the device identifier 44. The bind-
ing application 52 determines a difference 90 in time between
the time-stamped device identifier 44 and the time-stamped
sensor measurement 32. The binding application 52 com-
pares the difference 90 in time to a window 92 of time. The
window 92 of time may be a configurable or definable param-
eter for binding the sensor measurement 32 to the device
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identifier 44. The window 92 of time may be retrieved from
the memory 54 of the health server. When the difference 90 in
time is within the window 92 of time, then the sensor mea-
surement 32 may be confidently bound to the device identifier
44 that uniquely identifies the user’s communications device
40. The binding application 52 may thus associate the sensor
measurement 32 to the user’s communications device 40 and,
thus, to the user.

The window 92 of time is confidence. If the time-stamped
sensor measurement 32 and the time-stamped device identi-
fier 44 are contemporaneous, then the binding application 52
is assured that the sensor measurement 32 relates to the user’s
communications device 40. If the time-stamped sensor mea-
surement 32 is stale compared to the time-stamped device
identifier 44, then the binding application 52 may not be
assured that the sensor measurement 32 relates to the user.
The greater the difference 90 in time (between the time-
stamped device identifier 44 and the time-stamped sensor
measurement 32), then less relation may exist between com-
munications device 40 (and the user) and the sensor measure-
ment 32. Ifthe difference 90 in time lies within the window 92
of time, then the binding application 52 may associate the
sensor measurement 32 to the device identifier 44 of the
user’s communications device 40. When, however, the differ-
ence 90 in time lies outside the window 92 of time, then the
binding application 52 may consider the sensor measurement
32 to be indeterminable to any user. The binding application
52 may thus decline to associate the sensor measurement 32
to the device identifier 44.

FIG. 3 further illustrates the database 34 of health infor-
mation. The health server 22 builds and/or accesses the data-
base 34 of health information. The database 34 of health
information is illustrated as being locally stored in the
memory 54 of the health server 22, but the database 34 of
health information may be remotely accessed and maintained
at any location in communications network (illustrated as
reference numeral 24 in FIG. 1). Regardless, the database 34
of health information stores the sensor measurements 32
associated with different device identifiers 44 of different
communications devices. FIG. 3, for example, illustrates the
database 34 of health information as a table 100 that maps,
relates, or otherwise associates the sensor measurements 32
to different device identifiers 44. Each sensor measurement
32 represents some physiological data (illustrated as refer-
ence numeral 28 in FIGS. 1-2) associated with the device
identifier 44. Each sensor measurement 32, for example, may
indicate the user’s weight, blood pressure, temperature, pulse
rate, glucose level, height, cholesterol level, respiratory rate,
or any other information or data related to the user’s physi-
ological condition. When the difference 90 in time (between
the time-stamped device identifier 44 and the time-stamped
sensor measurement 32) is less than orequal to the window 92
of time (in seconds or minutes, for example), then the binding
application 52 associates the sensor measurement 32 to the
device identifier 44 of the user’s communications device 40.
The health server 22 thus accurately associates each user’s
sensor measurement 32 in the database 34 of health informa-
tion.

FIG. 4 is a schematic further illustrating the device identi-
fier 44, according to exemplary embodiments. The device
identifier 44 uniquely identifies the communications device
40 that sent the device identifier 44. The device identifier 44
may be a serial number, Internet Protocol address, telephone
number, or any other alphanumeric string or combination.
When the health server 22 receives the device identifier 44,
the binding application 52 may use the device identifier 44 to
bind the sensor measurement 32 to the correct user.
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The binding application 52 may then query a database 110
of users. The database 110 of users stores associations
between device identifiers 44 and users 112. Once the device
identifier 44 is known, the database 110 of users may reveal a
single user, or even a group of users, that are associated with
the communications device 40. Most cell phones, intelligent
phones, personal digital assistants, and other communica-
tions devices are owned and used by a single user. However,
some computers, gaming devices, televisions, and remote
controls are shared by multiple users. If multiple users share
the same communications device 40, then multiple users may
be associated to the device identifier 44 of the shared com-
munications device 40. The database 110 of users, for
example, is illustrated as being locally stored in the health
server 22, but the database 110 of users may be remotely
accessed. The database 110 of users is illustrated as a table
114 that maps, relates, or otherwise associates the device
identifier 44 to one or more users 112. The binding applica-
tion 52 queries the database 110 of users for the device iden-
tifier 44 and retrieves the single user, or a group of users, that
is/are associated with the device identifier 44 of the commu-
nications device 40.

FIGS. 5-8 are schematics illustrating akey fob 120, accord-
ing to exemplary embodiments. Here the user’s communica-
tions device 40 is illustrated as the key fob 120 that may be
hung from the user’s key ring 122. The user makes some input
to the key fob 120 that is contemporaneous to the sensor
measurement 32 at the medical measurement device 20 (as
the above paragraphs explained). The key fob 120, for
example, may have one or more of the buttons 42. As the
medical measurement device 20 obtains the sensor measure-
ment 32, the user also depresses the button 42 on the key fob
120. The key fob 120 wirelessly sends the device identifier 44
to the health server 22. The key fob 120 may also add the time
stamp 84. The time stamp 84 may indicate the time that the
button 42 was depressed, the time the device identifier 44 was
sent/transmitted, or any other timing reference.

FIG. 6 illustrates a more detailed operating environment
for the key fob 120, according to exemplary embodiments.
When the user depresses the button 42 on the key fob 120,
here the key fob 120 sends an identification signal 130. The
identification signal 130 is illustrated as being wirelessly
transmitted to a router 132. The router 132 has a wireless
interface 134 that receives the identification signal 130. The
router 132 then forwards the device identifier 44 in a pack-
etized message 136 to the health server 22 (via the commu-
nications network 24 illustrated in FIG. 1). The device iden-
tifier 44 uniquely identifies the key fob 120 associated with
the user. When the health server 22 receives the device iden-
tifier 44, the health server 22 may bind or associate the sensor
measurement 32 to the device identifier 44 of the user’s key
fob 120. The health server 22 may thus store the sensor
measurement 32 in the database 34 of health information, and
the sensor measurement 32 is associated or mapped to the
device identifier 44 of the user’s key fob 120.

FIG. 7 illustrates an automotive operating environment for
the key fob 120, according to exemplary embodiments. As the
medical measurement device 20 obtains the sensor measure-
ment 32, the user may depress the button 42 on the key fob
120. Here, though, the key fob 120 communicates with a
vehicle 140. The key fob 120 wirelessly sends the identifica-
tion signal 130, and/or the device identifier 44, to a wireless
receiver 142 installed in the vehicle 140. The wireless
receiver 142 may operate according to BLUETOOTH, WI-
FI, or any other I.E.E.E. 802 family of standards. The wireless
receiver 142 may utilize any portion of the electromagnetic
spectrum and any signaling standard (such as GSM/CDMA/
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TDMA or any cellular standard, and/or the ISM band). A
transmitter 144 in the vehicle 140 then wirelessly sends the
device identifier 44 to a base station 146 or to an orbiting
satellite 148. When the base station 146 or the satellite 148
receives the device identifier 44, the base station 146 and the
satellite 148 forwards the device identifier 44 to the address
associated with the health server 22 (via the communications
network 24 illustrated in FIG. 1). The device identifier 44
again uniquely identifies thekey fob 120. The health server 22
binds or associates the sensor measurement 32 to the device
identifier 44 of the user’s key fob 120, as earlier paragraphs
explained.

FIG. 8 is a block diagram of the key fob 120, according to
exemplary embodiments. The key fob 120 has the processor
80 and the memory 82 and a wireless interface 160. The
wireless interface 160 may include a transmitter and/or
receiver (illustrated as “TX/RX” 162) for transmitting and/or
receiving wireless signals. The wireless interface 160 may
operate according to WI-FI, BLUETOOTH, or any of the
IEEE 802 family of standards. The wireless interface 160 may
utilize any portion of the electromagnetic spectrum and any
signaling standard (such as GSM/CDMA/TDMA or any cel-
lular standard, and/or the ISM band). The key fob 120 may
even have a display 164. When the user depresses the button
42 on a key pad 166, the transmitter 162 wirelessly sends the
device identifier 44 from an antenna 168.

FIG. 9 is a schematic illustrating the user’s communica-
tions device 40, according to exemplary embodiments. Here
the user’s communications device 40 is illustrated as a per-
sonal digital assistant 180. As the medical measurement
device 20 obtains the sensor measurement 32, the user makes
an input or selection on the personal digital assistant 180. The
personal digital assistant 180 is illustrated as an APPLE®
IPHONE® that executes the client-side binding application
72. The personal digital assistant 180, however, may be any
other manufacturer’s model. The user, for example, may
touch an icon 182 on a display 184. The personal digital
assistant 180 then wirelessly sends the device identifier 44.
FIG. 9 illustrates wireless transmission to the wireless inter-
face 134 of the router 132. The router 132 then forwards the
device identifier 44 in the packetized message 136 to the
health server 22. The health server 22 then binds or associates
the sensor measurement 32 to the device identifier 44 associ-
ated with the personal digital assistant 180.

FIG. 10 is another schematic illustrating the user’s com-
munications device 40, according to exemplary embodi-
ments. Here the user’s communications device 40 is illus-
trated as a cellular phone 200. As the medical measurement
device 20 obtains the sensor measurement 32, the user makes
an input or selection on the cellular phone 200 (such as by
pushing the button 42). The cellular phone 200 executes the
client-side binding application 72 and wirelessly sends the
device identifier 44 to the base station 146. The base station
146 then forwards the device identifier 44 in the packetized
message 136 to the address associated with the health server
22. The health server 22 then binds or associates the sensor
measurement 32 to the device identifier 44 associated with the
personal digital assistant 180.

FIGS. 11-13 are schematics further illustrating the user’s
communications device 40, according to exemplary embodi-
ments. FIG. 11 is a block diagram of a Subscriber Identity
Module 300, while FIGS. 12 and 13 illustrate, respectively,
the Subscriber Identity Module 300 embodied in a plug 302
and in a card 304. As those of ordinary skill in the art recog-
nize, the Subscriber Identity Module 300 may be used in
conjunction with many communications devices (such as the
personal digital assistant 180 and the cellular phone 200,
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illustrated respectively in FIGS. 9 and 10). The Subscriber
Identity Module 300 stores user information (such as the
user’s International Mobile Subscriber Identity, the user’s K,
number, and other user information) and any portion of the
client-side binding application 72. As those of ordinary skill
in the art also recognize, the plug 302 and the card 304 each
interface with the communications device 40.

FIG. 11 is a block diagram of the Subscriber Identity Mod-
ule 300, whether embodied as the plug 302 of FIG. 12 or as the
card 304 of F1IG. 13. Here the Subscriber Identity Module 300
comprises the processor (UP) 80 communicating with
memory modules 308 via a data bus 310. The memory mod-
ules 308 may include Read Only Memory (ROM) 312, Ran-
dom Access Memory (RAM) and or flash memory 314, and
Electrically Frasable-Programmable Read Only Memory
(EEPROM) 316. The Subscriber Identity Module 300 stores
some or all of the client-side binding application 72 in one or
more of the memory modules 308. FIG. 11 shows the client-
side binding application 72 residing in the Erasable-Program-
mable Read Only Memory 316, yet the client-side binding
application 72 may alternatively or additionally reside in the
Read Only Memory 312 and/or in the Random Access/Flash
Memory 314. An Input/Output module 318 handles commu-
nication between the Subscriber Identity Module 300 and the
communications device 40. Because Subscriber Identity
Modules are well known in the art, this disclosure will not
further discuss the operation and the physical/memory struc-
ture of the Subscriber Identity Module 300.

FIG. 14 is another schematic illustrating the communica-
tions device 40, according to exemplary embodiments. Here
the communications device 40 comprises a radio transceiver
unit 352, an antenna 354, a digital baseband chipset 356, and
aman/machine interface (MMI) 358. The transceiver unit 352
includes transmitter circuitry 360 and receiver circuitry 362
for receiving and transmitting radio-frequency (RF) signals.
The transceiver unit 352 couples to the antenna 354 for con-
verting electrical current to and from electromagnetic waves.
The digital baseband chipset 356 contains a digital signal
processor (DSP) 364 and performs signal processing func-
tions for audio (voice) signals and RF signals. As FIG. 14
shows, the digital baseband chipset 356 may also include the
on-board microprocessor 80 that interacts with the man/ma-
chine interface (MMI) 358. The man/machine interface
(MMI) 358 may comprise a display device 368, akeypad 370,
and the Subscriber Identity Module 300. The on-board micro-
processor 80 may perform TDMA, CDMA, GSM or other
protocol functions and control functions for the radio cir-
cuitry 360 and 362, for the display device 368, and for the
keypad 370. The on-board microprocessor 80 may also inter-
face with the Subscriber Identity Module 300 and with the
client-side binding application 72. Because the functional
architecture of the communications device 40 is well known
to those of ordinary skill in the art, the architecture will not be
further discussed.

Exemplary embodiments may be applied to any signaling
standard. As those of ordinary skill in the art recognize, FIGS.
11-14 may illustrate a Global System for Mobile (GSM)
communications device. That is, the communications device
40 may utilize the Global System for Mobile (GSM) commu-
nications signaling standard. Those of ordinary skill in the art,
however, also recognize that exemplary embodiments are
equally applicable to any communications device 40 utilizing
the Time Division Multiple Access signaling standard, the
Code Division Multiple Access signaling standard, the “dual-
mode” GSM-ANSI Interoperability Team (GAIT) signaling
standard, or any variant of the GSM/CDMA/TDMA signal-
ing standard. Exemplary embodiments may also be applied to
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other standards, such as the I.E.E.E. 802 family of standards,
the Industrial, Scientific, and Medical band of the electro-
magnetic spectrum, BLUETOOTH®, and any other.

FIG. 15 is a schematic illustrating a sensor identifier 400,
according to exemplary embodiments. When the health
server 22 receives the sensor measurement 32 from the medi-
cal measurement device 20, the sensor measurement 32 may
include the sensor identifier 400. The sensor identifier 400
uniquely identifies the medical measurement device 20, and/
or the sensor 26, that sent the sensor measurement 32. The
sensor identifier 400 may be a serial number, Internet Proto-
col address, telephone number, or any other alphanumeric
combination. When the health server 22 receives the sensor
identifier 400, the binding application 52 may use the sensor
identifier 400 to further help identify the user of the medical
measurement device 20.

The binding application 52 may then query the database
110 of vsers. Here the database 110 of users also stores
associations between sensor identifiers 400 and users 112.
Once the sensor identifier 400 is known, the database 110 of
users may reveal a single user, or a group of users, that are
associated with the sensor identifier 400. The binding appli-
cation 52 queries the database 110 of users for the sensor
identifier 400 and retrieves the associated user or group of
users. Many medical measurement devices are shared by
multiple users (as earlier paragraphs explained). The database
110 of users is illustrated as a table 402 that maps, relates, or
otherwise associates the sensor identifier 400 to one or more
users 112. The binding application 52 queries the database
110 of users for the sensor identifier 400 and retrieves the
single user, or a group of users, that is/are associated with the
sensor identifier 400.

FIG. 16 is another detailed schematic illustrating multipli-
ers, according to exemplary embodiments. Here multipliers
may be used to expand, or contract, the window 92 of time.
FIG. 16, for example, illustrates a device multiplier 410 that
may be associated to the device identifier 44, according to
exemplary embodiments. The device multiplier 410 may be a
multiplication factor that increases, or decreases, the window
92 of time. The window 92 of time, in other words, may be
increased, or decreased, based on the communications device
40 that sent the device identifier 44. Suppose, for example,
that the device identifier 44 reveals that the user’s communi-
cations device 40 has a large form-factor keypad. The keys of
the keypad are enlarged for easier identification and depres-
sion. These enlarged keys may indicate that the user has
reduced eyesight or physical capabilities. The device multi-
plier 410, then, may be used to expand the window 92 of time.
If the device identifier 44 indicates that the user may need
additional time to perfect the binding, then the window 92 of
time may be adjusted to provide more time.

The binding application 52 may thus query a database 412
of multipliers. The database 412 of multipliers stores asso-
ciations between device identifiers 44 and device multipliers
410. Once the device identifier 44 is known, the database 412
of multipliers may be queried for the corresponding device
multiplier 410. The database 412 of multipliers is illustrated
as being locally stored in the health server 22, but the database
412 of multipliers may be remotely accessed. The database
412 of multipliers is illustrated as a table 414 that maps,
relates, or otherwise associates the device identifier 44 to the
corresponding device multiplier 410. The binding application
52 queries the database 412 of multipliers for the device
identifier 44 and retrieves the corresponding device multiplier
410. The binding application 52 may then increase, or
decrease, the window 92 of time based on the device multi-
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plier 410. If the window 92 of time is one minute (60 sec-
onds), for example, and the device multiplier 410 is 1.5, then
the

final window 92 of time 1s (60 seconds)x(1.5)=90
seconds.

Conversely, should the device identifier 44 indicate that the
communications device 40 is an APPLE® IPHONE® or
other “smart” device, then the user may be proficient and
skilled at binding their sensor measurement 32 to the input to
their communications device 40. In this case, then, the device
multiplier 410 may actually reduce the window 92 of time.
Again, if the window 92 of time is one minute (60 seconds),
but the device multiplier 410 is 0.75, then the

final window 92 of time is (60 seconds)x(0.75)=45
seconds.

FIG. 17 is a schematic illustrating personalized windows of
time, according to exemplary embodiments. Here each indi-
vidual user may determine and configure a unique window 92
of time. The window 92 of time, in other words, may be
associated with the device identifier 44. Exemplary embodi-
ments may thus permit each user to configure and personalize
the window 92 of time, based on the user’s individual char-
acteristics or capabilities. If the user is proficient, then the
user may want a short window 92 of time. If a different user
desires more time to perfect the binding, then the window 92
of time may be longer for that user. The window 92 of time
may thus be configurable to suit each user’s desires.

FIG. 17 further illustrates the database 110 of users. The
database 110 of users stores associations between device
identifiers and windows of time. Once the device identifier 44
is obtained, the database 110 of users may be queried for the
corresponding window 92 of time. The database 110 of users
is illustrated as being locally stored in the health server 22, but
the database 110 of users may be remotely accessed. The
database 110 of users is illustrated as a table 420 that maps,
relates, or otherwise associates the device identifier 44 to the
corresponding window 92 of time. The binding application
52 queries the database 110 of users for the device identifier
44 and retrieves the corresponding window 92 of time. The
binding application 52 may then use the window 92 of time
when comparing the difference 90 in time between the sensor
measurement 32 and the corresponding window 92 of time
(as earlier paragraphs explained).

The graphical user interface 56 may be used to input the
personalized window 92 of time. The graphical user interface
56 may include one or more visual and/or audible prompts for
personalizing the window 92 of time. The graphical user
interface 56 may include one or more data fields for entry of
a user’s personalized window 92 of time. Once a user inputs
their desired window 92 of time, then the user’s personalized
window 92 of time may be stored and associated to the device
identifier 44 in the database 110 of users.

FIG. 18 is another schematic illustrating personalized win-
dows of time, according to exemplary embodiments. Here the
window 92 of time may also be determined from a user’s
music selections. The binding application 52 may query the
user’s communications device 40 for genres of music stored
and/or played by the communications device 40. The age of
the user may be inferred from the genres of music, and the
length of the window 92 of time may then be adjusted based
ontheuser’s age. The window 92 oftime, in other words, may
be at least partially derived from the genres of music enjoyed
by the user. Rap music may indicate a younger and more
proficient user, so the window 92 of time may be reduced
(perhaps to a minimum value). Classic rock may indicate a
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member of the “baby boomer™ generation, so the window 92
of time may be increased to a middle value. 1940s and 1950s
music may indicate seniors and elderly, so the window 92 of
time may be expanded to a maximum value. The window 92
of time may be further refined by “decades” music, such as
70s, 80s, and 90s hits that may more accurately indicate the
user’s age.

FIG. 18 thus illustrates a music query 440. When the health
server 22 communicates with the user’s communications
device 40, the binding application 52 may communicate with
the client-side binding application 72 stored in the user’s
communications device 40. The binding application 52 and
the client-side binding application 72 cooperate to determine
the genres 442 of music that are stored by, and/or played by,
the communications device 40. The binding application 52
causes the processor in the health server 22 to send the music
query 440. The music query 440 communicates to an address
associated with the user’s communications device 40. When
the user’s communications device 40 receives the music
query 440, the client-side binding application 52 causes the
client processor (illustrated as reference numeral 80 in FIG.
2) in the user’s communications device 40 to determine the
genres 442 of music stored and/or played by the communi-
cations device 40. If the user’s communications device 40
stores or plays multiple genres, then the client-side binding
application 52 may determine which genre is most played or
enjoyed in time. The client-side binding application 52, for
example, may determine that “90s hits” are cumulatively
played or executed more than any other genre.

The client-side binding application 52 may send a response
446. The response 446 may include information related to the
genres 442 of music stored and/or played by the communi-
cations device 40. More particularly, the response 446 may
identify a dominant genre 448 achieving the most playing
time. When the health server 22 receives the response 446, the
binding application 52 retrieves the genres 442 of music
stored and/or played by the communications device 40 and/or
the dominant genre 448 having the greatest cumulative play-
ing time.

The binding application 52 may then consult a database
450 of timing. The database 450 of timing information stores
associations between the genres 442 of music and the window
92 of time. Once the user’s music selections are identified, the
database 450 of timing information may be queried for the
corresponding window 92 of time. The database 450 of tim-
ing information is illustrated as being locally stored in the
health server 22, but the database 450 of timing information
may be remotely accessed. The database 450 of timing infor-
mation is illustrated as a table 452 that maps, relates, or
otherwise associates the genres 442 of music to the corre-
sponding window 92 of time. The binding application 52
queries the database 450 of timing information for the genres
442 of music and retrieves the corresponding window 92 of
time. The binding application 52 may then use the window 92
of time when comparing the difference 90 in time between the
sensor measurement 32 and the corresponding window 92 of
time (as earlier paragraphs explained).

Few users, though, have a single genre of music in their
music selection. Most users have many genres of music, and
each genre is enjoyed at different times. The binding appli-
cation 52, then, may blend windows of time when multiple
genres of music are identified. This blending may correspond
to the cumulative times for each genre of music. Again refer-
ring to FIG. 18, suppose classical music is dominate and
enjoyed 60% of the total playing time, while classic rock is
20% and rap is 20%. The binding application 52, then, may
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blend their windows 92 of time to obtain a final value for the
window 92 of time according to

final window of time=[(0.6)x (60 seconds)]+[(0.2)x(40
seconds)]+[(0.2)x(40 seconds)],

or

final window of time=52 seconds.

Here, then, the final value for the window 92 of time is
proportional to the cumulative playing time for each genre of
music. The binding application 52 may then use the final
value (e.g., 52 seconds) for the window 92 of time when
comparing the difference 90 in time between the sensor mea-
surement 32 and the corresponding window 92 of time (as
earlier paragraphs explained).

FIGS. 19-20 are flowcharts illustrating a method of mea-
suring health, according to exemplary embodiments. A
device identifier is received that uniquely identifies a com-
munications device (Block 500). A sensor measurement is
received (Block 502). A sensor identifier, associated with a
sensor that measured the sensor measurement, is received
(Block 504). A database is queried for the device identifier
(Block 506) and a window of time is retrieved (Block 508). A
difference in time is determined between a time-stamp of the
device identifier and a time-stamp of the sensor measurement
(Block 510).

The flowchart continues with FIG. 20. If the difference in
time is within the window of time (Block 520), then the sensor
measurement is associated with the device identifier (Block
522). If the difference in time is outside the window of time
(Block 520), then the sensor measurement cannot be bound
without further information, so the sensor measurement is
stored in a database, along with the associated time stamp
(Block 524).

FIG. 21 is a schematic illustrating still more exemplary
embodiments. FIG. 21 is a generic block diagram illustrating
the binding application 52 operating within a processor-con-
trolled device 600. FIGS. 1-10 illustrated the binding appli-
cation 52 operating within the health server 22. As paragraph
[0014] explained, though, the binding application 52 may
operate in any processor-controlled device 600. F1G. 21, then,
illustrates the binding application 52 stored in a memory
subsystem of the processor-controlled device 600. FIG. 21
also illustrates the client-side binding application 72 operat-
ing within the processor-controlled device 600. The medical
measurement device 20 and the communications device 40,
in other words, may be any processor-controlled device 600.
One or more processors communicate with the memory sub-
system and execute the binding application 52 and/or the
client-side binding application 72. Because the processor-
controlled device 600 is well-known to those of ordinary skill
in the art, no detailed explanation is needed.

FIG. 22 depicts other possible operating environments for
additional aspects of the exemplary embodiments. FIG. 22
illustrates the binding application 52 and the client-side bind-
ing application 72 operating within various other devices 700.
FIG. 22, for example, illustrates that the binding application
52 and/or the client-side binding application 72 may entirely
or partially operate within a remote control 702, a set-top box
(“STB”) (704), a personal/digital video recorder (PVR/DVR)
706, a personal digital assistant (PDA) 708, a Global Posi-
tioning System (GPS) device 710, an interactive television
712, an Internet Protocol (IP) phone 714, a pager 716, a
cellular/satellite phone 718, or any computer system, com-
munications device, or processor-controlled device utilizing
the processor 50 and/or a digital signal processor (DP/DSP)
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720. The device 700 may also include watches, radios,
vehicle electronics, clocks, printers, gateways, mobile/im-
plantable medical devices, and other apparatuses and sys-
tems. Because the architecture and operating principles of the
various devices 700 are well known, the hardware and soft-
ware componentry of the various devices 700 are not further
shown and described.

FIGS. 23-26 are schematics further illustrating user bind-
ing, according to still more exemplary embodiments. FIG. 23
illustrates how the sensor measurement 32 may be used to
identify the user of medical measurement device 20. When
the health server 22 receives the sensor measurement 32, the
binding application 52 may infer the user from the sensor
measurement 32. The binding application 52 may query the
database 34 of health information for the sensor measurement
32. Here the database 34 of health information may associate
sensor measurements to different users. Even though the
medical measurement device 20 may be shared by multiple
users, it may be unlikely that the multiple users have similar
physiological data (illustrated as reference numeral 28). The
multiple users, in other words, are unlikely to share similar
weight readings, blood pressure readings, glucose readings,
or other physiological data. The binding application 52, then,
may infer the user from the sensor measurement 32.

As FIG. 23 illustrates, the database 34 of health informa-
tion may associate the sensor measurements 32 to different
users 800. When the health server 22 receives the sensor
measurement 32, the binding application 52 may query the
database 34 of health information for the sensor measurement
32. The binding application 52 retrieves the user 800 that
matches the sensor measurement 32. The binding application
52 may even apply a tolerance 802 to the sensor measurement
32 to account for permissible fluctuations in readings. Sup-
pose, for example, that the sensor measurement 32 represents
a weight reading of 165 pounds. The binding application 52
may query the database 34 of health information for any
weight reading of 165 pounds. The binding application 52 the
retrieves the user 800 that has a database entry matching 165
pounds. The binding application 52 may even apply the tol-
erance 802 of +5 pounds and broaden the query to 160-170
pounds. The binding application 52 thus retrieves the user 800
that has a previous weight reading in the range of 160-170
pounds.

The binding application 52 may even apply a time limit 804
to further limit the query. When the binding application 52
queries for the user 800 associated with the sensor measure-
ment 32, the time limit 804 may constrain the query to only
recent database entries. Suppose, for example, thata database
entry matches the range of 160-170 pounds, but the database
entry is two years old. The database entry is obviously old and
stale and may not correctly associate to the correct user of the
medical measurement device 20. The time limit 804, then,
may limit the query to only fresh or recent entries. The time
limit 804 may thus be configured to a maximum-permissible
hourly or daily limit on a date/time of the entries in the
database 34 of health information. When the binding appli-
cation 52 obtains a matching database entry to the sensor
measurement 32, the binding application 52 may compare a
data/time associated with the database entry to the time limit
804. If the date/time associated with the database entry
exceeds, or is older than, the time stamp 76, then the binding
application 52 may disregard the query result as stale. The
binding application 52, in other words, cannot confidently
match the sensor measurement 32 (received from the medical
measurement device 20) to a user in the database 34 of health
information. When, however, the date/time associated with
the database entry is within the time limit 804, then the
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binding application 52 may confidently match the sensor
measurement 32 to a user in the database 34 of health infor-
mation.

FIG. 24 illustrates user information 806, according to more
exemplary embodiments. Here the user information 806 may
be used to identify the user of medical measurement device
20. When the health server 22 receives the sensor measure-
ment 32, the sensor measurement 32 may include the user
information 806. The user information 806 may be any infor-
mation that can be collected at and/or by the medical mea-
surement device 20. The user information 806, for example,
may be a username or personal identification number (“PIN”)
entered into a user interface of the medical measurement
device 20. If the medical measurement device 20 includes a
keypad or touch screen, then the user may enter their unique
user information 806. The medical measurement device 20
may then send the user information 806 with the sensor mea-
surement 32. When the health server 22 receives the user
information 806, the binding application 52 may use the user
information 806 to determine or infer the user of the medical
measurement device 20.

The user information 806 may include biometric informa-
tion 808. When the medical measurement device 20 obtains
the sensor measurement 32, the medical measurement device
20 may also obtain the biometric information 808. The bio-
metric information 808, for example, may be a fingerprint or
footprint obtained by the medical measurement device 20. As
the user steps on the weight scale 30, for example, the weight
scale 30 may obtain a footprint or pressure print of the user’s
foot. The medical measurement device 20 may then send the
biometric information 808 with the sensor measurement 32.
When the health server 22 receives the biometric information
808, the binding application 52 may use the biometric infor-
mation 808 to determine or infer the user of the medical
measurement device 20. The biometric information 808 may
also include voice prints using voice recognition technology
and/or retinal scans.

The binding application 52 may query the database 34 of
health information. As FIG. 24 illustrates, the database 34 of
health information may associate the user information 806 to
the different users 800. When the health server 22 receives the
user information 806, the binding application 52 may query
the database 34 of health information for the user information
806. The binding application 52 the retrieves the user 800 that
matches the user information 806.

FIG. 25 illustrates personalization of devices, according to
more exemplary embodiments. If previous sensor measure-
ments can be confidently matched to a particular user, then the
binding application 52 may immediately personalize the
medical measurement device 20. Once the user is determined,
the binding application 52 may inform the medical measure-
ment device 20 of the determined user. The binding applica-
tion 52, for example, may send a user determination message
810 to the medical measurement device 20. The user deter-
mination message 810 includes or contains information that
identifies the user 800 matched to the database 34 of health
information. When the medical measurement device 20
receives the user determination message 810, the client-side
binding application 72 may then retrieve personalization set-
tings associated with the user 800. The client-side binding
application 72, for example, may query a database 812 of
settings for the user 800 identified in the user determination
message 810. FIG. 25 illustrates the database 812 of settings
as a table 8§14 that maps, relates, or otherwise associates the
user 800 to different device settings 816. The device settings
816 represent configuration options that may be personalized
for each user 800. The device settings 816 may include, for
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example, display colors, audible features, and any other
options for each user. Once the device settings 816 are
retrieved, the medical measurement device 20 may be con-
figured according to the desires of the determined user 800.

FIG. 26 also illustrates personalization of devices, accord-
ing to more exemplary embodiments. Here the exemplary
embodiments may be used to personalize much more than
medical devices. The user determination message 810 may be
sent to any device to implement personalization of features.
The user determination message 810 may be sent via the
communications network (illustrated as reference numeral 24
in FIG. 1) to personalize televisions, seats, cars, audio sys-
tems, and any other processor-controlled devices. FIG. 26, for
example, illustrates an automotive environment that may be
personalized to the determined user 800. Suppose a car seat
820 has the sensor 26 that measures an occupant’s weight
reading 822. The weight reading 822 (e.g., the sensor mea-
surement 32 illustrated in FIG. 1) is sent to a controller 824
that controls automotive settings. The processor 50 (here
operating in the controller 824) executes the binding applica-
tion 52 and queries a database 826 of weights. The database
826 of weights may be another data table that maps, relates, or
otherwise associates different weight readings to the user
800. If the weight reading 822 matches an entry in the data-
base 826 of weights (perhaps using the tolerance 802 and the
time limit 804, explained above), then the binding application
52 may retrieve the device settings 816 associated with the
user 800. The device settings 816 may represent seating posi-
tions, mirror positions, pedal positions, heating and air con-
ditioning settings, audio settings (e.g., favorite channels), and
instrument panel options that are preferred by the associated
user 800. The device settings 816 may also implement trans-
mission settings, shock absorber settings, speed limits, and
other performance settings. The automotive environment, in
other words, may be personalized based on the user’s weight
reading 822.

Personalization also provides assurances. The user of the
medical measurement device 20 may be concerned that their
physiological data 28 is confidently bound. If the blood pres-
sure, weight, and other physiological data 28 is incorrectly
bound to the wrong user, users may quickly lose confidence in
the binding application 52. The binding application 52, then,
may provide assurances that the user’s physiological data 28
is confidently and correctly bound. When the binding appli-
cation 52 determines the user (as described above), the per-
sonalization of the medical measurement device 20 immedi-
ately lets the user know of the binding. If the medical
measurement device 20, for example, is correctly personal-
ized to the user’s liking, then the user should have confidence
that their physiological data 28 is correctly bound. If the
medical measurement device 20 assumes colors, settings, and
messages that are foreign to the user, then the user knows that
their physiological data 28 was incorrectly bound. Likewise,
if the automotive environment assumes the user’s preferred
seating position, mirror position, and audio settings, then the
user knows their physiological data 28 is correctly bound.

FIGS. 27-29 are schematics further illustrating user bind-
ing, according to still more exemplary embodiments. Here the
determination of the user 800 may be used to perfect the
binding of the sensor measurement 32. Once the sensor mea-
surement 32 is associated to the correct user (as the above
paragraphs explained), the user’s communications device 40
may be commanded to perfect the binding. As FIG. 27 illus-
trates, once the user 800 is determined, the database 110 of
users may be queried for a communications address 840
associated with the user’s communications device 40. The
database 110 of users is illustrated as the table 114 that maps,
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relates, or otherwise associates the different users 800 to
communications addresses 840. The binding application 52
queries the database 110 of users for the user 800 (determined
from the sensor measurement 32, as above explained). The
binding application 52 retrieves the communications address
840 associated with the user 800. The binding application 52
then sends a command message 842 to the communications
address 840 associated with the user 800. The command
message 842 communicates to the communications address
840 associated with the user’s communications device 40.
FIG. 27 illustrates the command message 842 communicat-
ing to an Internet Protocol address associated with the user’s
communications device 40 (via the communications network
24 illustrated in FIG. 1). As FIG. 27 also illustrates, though,
the command message 842 may communicate to some other
number (such as a telephone number) or address associated
with the user’s communications device 40.

When the client-side binding application 72 receives the
command message 842, the command message 842 instructs
the client-side binding application 72 to send a binding mes-
sage 844. The binding message 844 return communicates to
the health server 22 and confirms the binding of the sensor
measurement 32 to the device identifier 44 associated with the
user’s communications device 40. The binding application
42, operating in the health server 22, then binds the sensor
measurement 32 to the device identifier 44 (as earlier para-
graphs explained with reference to FIG. 3). So, FIG. 27 illus-
trates the binding operation, even if the user does not have
their communications device 40. If the user has their weight
or blood pressure measured, the binding application 42 may
correctly associate the sensor measurement 32 to the user,
even if the user does not have their communications device
40.

FIG. 28 illustrates paging commands, according to more
exemplary embodiments. Once the sensor measurement 32 is
associated to the correct user (as the above paragraphs
explained), here the user’s communications device 40 may be
pagedto perfect the binding. Once the user 800 is determined,
and the database 110 of users is queried for the communica-
tions address 840, the binding application 52 sends a paging
command 850 to the communications address 840. The pag-
ing command 850 may communicate to the base station 148,
and/or to the satellite 146, depending on the network configu-
ration. The paging command 850 instructs the base station
148, and/or the satellite 146, to page the communications
address 840 associated with the user’s communications
device 40. When the client-side binding application 72
receives the page, the client-side binding application 72
returns the binding message 844. The binding message 844
routes to the health server 22 and confirms the binding of the
sensor measurement 32 to the device identifier 44 associated
with the user’s communications device 40 (as earlier para-
graphs explained with reference to FIG. 3). Again, then,
exemplary embodiments may perfect binding, evenifthe user
does not have their communications device 40.

FIG. 29 illustrates a local area network, according to more
exemplary embodiments. Here exemplary embodiments may
be implemented in a local area network, such as a home or
office environment. The health server 22 again receives the
sensor measurement 32, but the binding application 52 must
still bind the sensor measurement 32 to a user. Here, then, the
binding application 52 may determine what communications
devices are within the local area network. Any communica-
tions devices proximate to the medical measurement device
20 are more likely to perfect binding.

As FIG. 29 illustrates, when the health server 22 receives
the sensor measurement 32, the health server 22 may broad-
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cast the command message 842. The command message 842
communicates to any communications devices in the local
area network. FIG. 29 illustrates a near-field wireless broad-
cast using BLUETOOTH®, WI-FI®, or any other standard.
The health server 22 calls or invokes the wireless interface
134 to broadcast the command message 842. The command
message 842 communicates to any communications devices
within range of the wireless interface 134. The command
message 842 may also communicate to any communications
devices that physically connect to the local area network. If
the command message 842 is received by the communica-
tions device 40, the command message 842 instructs the
client-side binding application 72 to send the binding mes-
sage 844. The binding message 844 may wirelessly commu-
nicate back to the wireless interface 134, or the binding mes-
sage 844 may route along cables and/wires back to the health
server 22. Regardless, the binding message 844 is received by
the health server 22 and confirms the binding of the sensor
measurement 32 to the device identifier 44 associated with the
user’s communications device 40 (as earlier paragraphs
explained with reference to FIG. 3). Again, then, exemplary
embodiments may perfect binding, even if the user does not
have their communications device 40.

Exemplary embodiments may be physically embodied on
or in a computer-readable storage medium. This computer-
readable medium may include CD-ROM, DVD, tape, cas-
sette, floppy disk, memory card, and large-capacity disks.
This computer-readable medium, or media, could be distrib-
uted to end-subscribers, licensees, and assignees. These types
of computer-readable media, and other types not mention
here but considered within the scope of the exemplary
embodiments. A computer program product comprises pro-
cessor-executable instructions for measuring a user’s health,
as the above paragraphs explained.

While the exemplary embodiments have been described
with respect to various features, aspects, and embodiments,
those skilled and unskilled in the art will recognize the exem-
plary embodiments are not so limited. Other variations, modi-
fications, and alternative embodiments may be made without
departing from the spirit and scope of the exemplary embodi-
ments.

What is claimed is:
1. A method of measuring health, comprising:
receiving, at a server, a time-stamped device identifier that
uniquely identifies a key fob;
receiving, at the server, a time-stamped physiological mea-
surement sent from a medical measurement device,
wherein the time-stamped physiological measurement
represents data selected from a group consisting of
weight, blood pressure, temperature, pulse rate, glucose
level, height, cholesterol level, and respiratory rate;
determining, by a processor, a difference in time between
the time-stamped device identifier and the time-stamped
physiological measurement;
comparing, by a processor, the difference in time to a
window of time; and
binding, by a processor, the time-stamped device identifier
to the time-stamped physiological measurement in a
database in response to determining the difference in
time is within the window of time.
2. The method according to claim 1, further comprising
querying for the time-stamped device identifier.
3. The method according to claim 2, further comprising
retrieving the window of time that is associated with the
time-stamped device identifier.
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4. The method according to claim 1, wherein the time-
stamped device identifier is selected from a telephone num-
ber, an Internet Protocol address, and an assigned alphanu-
meric string,

5. The method according to claim 1, further comprising
receiving a sensor identifier associated with the medical mea-
surement device.

6. The method according to claim 5, further comprising
querying for the sensor identifier.

7. The method according to claim 6, further comprising
retrieving a group of user identifiers associated with the sen-
sor identifier.

8. A system, comprising:

a processor; and

memory storing code that when executed causes the pro-

cessor to perform operations, the operations comprising:
receiving a time-stamped device identifier that uniquely
identifies a key fob;

determining a vehicle associated with the key fob;

receiving a time-stamped physiological measurement sent

from a weight scale;

querying the memory for a user identifier of a user associ-

ated with the vehicle;

determining a difference in time between the time-stamped

device identifier and the time-stamped physiological
measurement;

comparing the difference in time to a window of time; and

binding the user to the time-stamped physiological mea-

surement in a database in response to determining the
difference in time is within the window of time.

9. The system according to claim 8, wherein the operations
further comprise querying the memory for the time-stamped
device identifier.

10. The system according to claim 9, wherein the opera-
tions further comprise retrieving the window of time from the
memory.

11. The system according to claim 8, wherein the time-
stamped device identifier is selected from a telephone num-
ber, an Internet Protocol address, and an assigned alphanu-
meric string.

12. The system according to claim 8, wherein the opera-
tions further comprise receiving a sensor identifier associated
with the medical measurement device.

13. The system according to claim 12, wherein the opera-
tions further comprise querying the memory for the time-
stamped sensor identifier.

14. The system according to claim 13, wherein the opera-
tions further comprise retrieving a group of user identifiers
associated with the time-stamped sensor identifier.

15. A hardware memory storing instructions that when
executed cause a processor to perform operations, the opera-
tions comprising;

receiving a time-stamped weight reading obtained by a

weight scale;

querying a database that associates weight readings to a

group of users of the weight scale;

determining the time-stamped weight reading matches one

of the weight readings in the database;

retrieving one user identifier of the group of users associ-

ated with the one of the weight readings;

retrieving a communications address associated with the

one user identifier;
sending a binding command message to the communica-
tions address that commands a key fob to bind;

receiving a time-stamped device identifier from the com-
munications address in response to the binding com-
mand message;
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determining a difference in time between the time-stamped
device identifier and the time-stamped weight reading;

comparing the difference in time to a window of time; and

binding the one user identifier to the time-stamped weight
reading in a database in response to determining the 5
difference in time is within the window of time.

16. The memory according to claim 15, wherein the opera-
tions further comprise retrieving device settings associated
with the one user.

17. The memory according to claim 15, wherein the opera- 10
tions further comprise retrieving the window of time that is
associated with the time-stamped device identifier.

18. The memory according to claim 15, wherein the time-
stamped device identifier is selected from a telephone num-
ber, an Internet Protocol address, and an assigned alphanu- 15
meric string.

19. The memory according to claim 15, wherein the opera-
tions further comprise receiving a sensor identifier associated
with the weight scale that measured the weight reading.

20. The memory according to claim 15, wherein the opera- 20
tions further comprise retrieving a seating position of a car
seat, the seating position associated with the one user.
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