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DIARY-FREE CALORIMETER

BACKGROUND

[0001] The present innovation pertains to determining
nutritional caloric intake, and in particular to an approach that
indirectly determines caloric intake usable outside of a clini-
cal setting.

[0002] Significant development and investment has been
made in accurately determining the calories in each kind of
food. Examples of such technology include reaction calorim-
eters (e.g., bomb calorimeter), constant-pressure calorimeter,
differential scanning calorimeter, isothermal titration calo-
rimeter, X-ray microcalorimeter, heat-loss calorimeter, and
high-energy particle calorimeter. References thus abound for
providing nutritional content of food both in bulk and pack-
aged for sale.

[0003] Leveraging such knowledge, many who seek to lose
weight have had to maintain written journals of all foods
eaten in order to gain awareness of their caloric intake.
Thereby, limits on the total calorie and the types of calorie
(e.g., fat, starch, protein, etc.) can be imposed. Although some
have the discipline to objectively and consistently keep such
journals, most find this technique too difficult.

[0004] A modest improvement has been realized with por-
table devices (e.g., personal digital assistants, digital note-
pads. etc.) that can record the journal information. Even with
some assistance for calculating and tracking food intake, such
devices still rely upon the user to remember to input the data
and to be accurate about the quantities consumes. It has even
been further proposed to have a portable photographic system
that visually records images of the food consumed in order to
keep better records. However, each of these approaches and
devices suffer when the user is a social setting that is not
conducive to recording such information (e.g., at a party,
midnight snacking, etc.)

[0005] Even in clinical settings (e.g., hospitals, premier
sports training programs, etc.) that have greater accountabil-
ity over what food is served, often indirect calorimetry tech-
niques are used. Presumably, diet journals would be nearly as
cumbersome even in such environments. Typically, indirect
calorimeters measure respiration flow rate and the fraction of
the oxygen that is converted into carbon dioxide. These can be
used to determine resting metabolic rate (RMR) or even meta-
bolic efficiency during certain carefully orchestrated exer-
cises (e.g., treadmill). Generally, such clinical respiration-
based indirect calorimeters are not practical or desirable for
everyday use.

SUMMARY

[0006] The following presents a simplified summary of the
innovation in order to provide a basic understanding of some
aspects described herein. This summary is not an extensive
overview of the claimed subject matter. It is intended to
neither identify key or critical elements of the claimed subject
matter nor delineate the scope of the subject innovation. Its
sole purpose is to present some concepts of the claimed sub-
ject matter in a simplified form as a prelude to the more
detailed description that is presented later.

[0007] The subject innovation relates to systems and/or
methods that provide a calorie intake estimate based upon
monitoring exercise and weight changes. A model generated
by regression analysis of a control population can be refer-
enced to estimate this result. Thereby, the inconvenience and
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inaccuracy of monitoring calorie intake by calorie journals
can be avoided. With awareness of the amount of exercise
actually performed and the amount of calories consumed, the
user can better gauge a behavior change to lose weight (i.e.,
exercise more or eat less).

[0008] In accordance with one aspect of the subject inno-
vation, a method is provided for determining nutritional
caloric intake. A portable sensor is worn for detecting a
parameter associated with physical exercise over a measure-
ment period. A current weight measurement of a user is
compared with a stored prior weight measurement at the
beginning of the measurement period. A model for caloric
intake is accessed for estimating total caloric intake based
upon the detected parameter, the prior weight, the current
weight, and the caloric intake model and the caloric intake
model.

[0009] Inanother aspect, an apparatusis provided for deter-
mining nutritional caloric intake. A portable sensor is worn by
a user for detecting a parameter associated with physical
exercise over a measurement period. A memory contains a
stored prior weight measurement at the beginning of the
measurement period and data from the portable sensor. A
processor compares a current weight measurement of the user
with the stored prior weight measurement, accesses a model
for caloric intake, and estimates total caloric intake based
upon the detected parameter, the prior weight, the current
weight, and the caloric intake model.

[0010] In an additional aspect, a method is provided for
determining nutritional caloric intake. A first portable sensor
is worn for detecting a physiological parameter associated
with physical exercise over a measurement period. A second
portable sensor is worn for detecting a motion parameter
associated with physical exercise over the measurement
period. A current weight measurement of a user is compared
with a stored prior weight measurement at the beginning of
the measurement period. A model is accessed for caloric
intake trained by performing regression analysis on caloric
intake and weight changes for a control population. Total
caloric intake is estimated based upon the detected physi-
ological and motion parameters and the caloric intake model.
[0011] The following description and the annexed draw-
ings set forth in detail certain illustrative aspects of the
claimed subject matter. These aspects are indicative, how-
ever, of but a few of the various ways in which the principles
of the innovation may be employed and the claimed subject
matter is intended to include all such aspects and their equiva-
lents. Other advantages and novel features of the claimed
subject matter will become apparent from the following
detailed description of the innovation when considered in
conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 illustrates a block diagram an apparatus for
deducing calorie intake based upon a calorimetry model
trained by regression analysis, exercise monitoring and
weight inputs.

[0013] FIG. 2 illustrates a block diagram of a system for
deducing calorie intake based upon a calorimetry model
trained by regression analysis, exercise monitoring and
weight inputs.

[0014] FIG. 3 illustrates a user device for deducing calorie
intake based upon a calorimetry model trained by regression
analysis, exercise monitoring and weight inputs.
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[0015] FIG. 4 illustrates a methodology for indirect calo-
rimetry by periodically monitoring weight and exercise
monitoring as inputs to a calorimetry model trained by regres-
sion analysis.

[0016] FIG. 5illustrates an exemplary networking environ-
ment, wherein the novel aspects of the claimed subject matter
can be employed.

[0017] FIG. 6 illustrates an exemplary operating environ-
ment that can be employed in accordance with the claimed
subject matter.

DETAILED DESCRIPTION

[0018] An indirect calorimeter estimates nutritional caloric
intake by periodically monitoring weight and sensing physi-
cal exercise (i.e., physiological data and/or motion data
related to physical exertion), which can then be used in a
calorimetry model derived from regression analysis of a
population (e.g., linear regression, feed-forward neural net-
work, Gaussian process, boosted regression tree, etc.). A
strap-on user device for tracking exercise can detect one or
more of heart rate, body temperature, skin resistance, motion/
acceleration sensing (e.g., pedometer, accelerometer), veloc-
ity sensing (e.g., global positioning system (GPS)), and an
intelligent, integrated exercise machine (e.g., treadmill, exer-
cise bike, etc.). To gain further fidelity, the user can fine-tune
the estimate by undergoing a journal-based routine for a
relatively short period of time or clinical calorimetry mea-
surement (e.g., respiratory calorimeter), thereby providing a
baseline for resting or exercising metabolic rate.

[0019] The claimed subject matter is described with refer-
ence to the drawings, wherein like reference numerals are
used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understand-
ing of the subject innovation. It may be evident, however, that
the claimed subject matter may be practiced without these
specific details. In other instances, well-known structures and
devices are shown in block diagram form in order to facilitate
describing the subject innovation.

[0020] As utilized herein, terms “component,” “system,”
“interface,” “store,” “device,” “network,” “cloud,” and the
like are intended to refer to a computer-related entity, either
hardware, software (e.g., in execution), and/or firmware. For
example, a component can be a process running on a proces-
sor, a processor, an object, an executable, a program, a func-
tion, a library, a subroutine, and/or a computer or a combina-
tion of software and hardware. By way of illustration, both an
application running on a server and the server can be a com-
ponent. One or more components can reside within a process
and a component can be localized on one computer and/or
distributed between two or more computers.

[0021] Furthermore, the claimed subject matter may be
implemented as a method, apparatus, or article of manufac-
ture using standard programming and/or engineering tech-
niques to produce software, firmware, hardware, or any com-
bination thereof to control a computer to implement the
disclosed subject matter. The term “article of manufacture” as
used herein is intended to encompass a computer program
accessible from any computer-readable device, carrier, or
media. For example, computer readable media can include
but are not limited to magnetic storage devices (e.g., hard
disk, floppy disk, magnetic strips . . . ), optical disks (e.g.,
compact disk (CD), digital versatile disk (DVD) .. . ), smart
cards, and flash memory devices (e.g., card, stick, key drive .
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.. ). Additionally it should be appreciated that a carrier wave
can be employed to carry computer-readable electronic data
such as those used in transmitting and receiving electronic
mail or in accessing a network such as the Internet or a local
area network (LAN). Specifically, the subject innovation can
be utilized with a variety of hardware configurations such as,
but not limited to disability assisted input/output facilities,
voice enabled input/output, tactile (e.g., Braille, etc.) key-
board, etc. Of course, those skilled in the art will recognize
many modifications may be made to this configuration with-
out departing from the scope or spirit of the claimed subject
matter. Moreover, the word “exemplary” is used herein to
mean serving as an example, instance, or illustration. Any
aspect or design described herein as “exemplary” is not nec-
essarily to be construed as preferred or advantageous over
other aspects or designs.

[0022] Now turning to the figures, FIG. 1 illustrates an
apparatus 100 for deducing calorie intake based upon a calo-
rimetry model 102 trained by regression analysis 104. Values
for estimated nutritional caloric intake are derived from the
model 102 for resting metabolic rate (RMR). This value is
adjusted by tracking exercise data 106 that is used in a calorie
calculator 108, thereby determining calories consumed by
exercise. With total baseline calories calculated, periodically
receiving a weight input 110 can then be used with the model
to determine excess or deficit calories from the baseline that
would have caused any upward or downward change respec-
tively in weight. These results are combined for reporting to
the user in a caloric intake estimator 112.

[0023] In FIG. 2, a system 200 is provided for deducing
calorie intake based upon a calorimetry model 202, which is
created by monitoring a population 204 used to train the
model. While tracking the food intake of each member of this
population 204, the other variables to be used in an uncon-
trolled setting are also monitored. For example, caloric intake
can be determined by a calorie journal 206. Calories
expended by exercise by the model training population 204
can be determined by one or more of physiological sensing
208 (e.g., pulse rate, body temperature, skin resistance, res-
piration rate, etc.) and exercise monitor data 210 (e.g., tread-
mill, exercise bike, etc., pedometer, GPS, etc.). The popula-
tion 204 can be further differentiated based on certain
demographic profiles 212 (e.g., sex, age, height, body type
such as body mass index (BMI), etc.). A weight sensor 214
periodically obtains the weight for each individual. To further
refine the model or to validate against other studies, an indi-
rect respiration calorimetry 216 can be performed for either
resting metabolic rate or exercising metabolic rate.

[0024] Auser220 can utilize the calorimetric model 202 on
a calorimetric platform 222, which can be provided on vari-
ous kinds of devices, or a plurality of interacting devices. In
the illustrative depiction, a general purpose computer,
depicted as a laptop 224, executes an application 226 that
synchronizes with a portable device 228 that is strapped onto
an arm of the user 220 to detect physiological data used to
determine an amount of exercise. The combination thus
allows additional user interface options and communication
of a laptop 224 with the ease of portability of a small portable
device 228, such as a Smart Personal Object Technology
(SPOT) watch. Alternatively or in addition, the portable
device 226 could be used without a laptop 222. As a further
alternative, raw physiological or motion data detected by a
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portable sensor could be periodically downloaded to a device
that is not worn (e.g., the laptop 222) for processing and
interaction.

[0025] The user 220 inputs demographic data 230 into the
calorimetric platform 222 (e.g., sex, age, BMI, etc.). Periodi-
cally, the user 220 can manually input weight information or
aweight scale 232 can wirelessly communicate a weight. The
calorimetric platform 222 can included integrated sensors or
be in communication with various sensors. For example,
motion and location can be enhanced by picking global posi-
tioning signals from GPS satellites 234. The calorimetric
platform 222 can leverage physiological data from a skin
resistance sensor 236, a cardiopulmonary rate sensor (e.g.,
pulse, respiration rate, etc.) 238, body temperature sensor
240, and a motion sensor (e.g., pedometer, accelerometer)
242. Similar data can be separately obtained and received
from exercise equipment, depicted as a treadmill 244. Refine-
ment of estimates can be obtained by interfacing with a res-
piratory calorimeter 246.

[0026] FIG. 3 illustrates a device 300 worn by a user for
deducing calorie intake based upon a calorimetry model 302
trained by regression analysis and contained in memory 304.
An inferential calorimetric processor 306 accesses an appli-
cation 308 in memory 304 and executes the application 308 to
generate tracking data 310 stored in memory 304. This track-
ing data 310 can be received from distributed components or
communicated for further processing via a communication
module 312 (e.g., BLUE TOOTH, SPOT, short message ser-
vice (SMS), etc.). An amount of exercise is determined by
location sensing component 314, which can include velocity
data. Alternatively or in addition, motion sensing can be
determined from a pedometer/accelerometer 316. Alterna-
tively or in addition, body temperature sensing 318 can
enhance determination of metabolic rate. Physiological data
such as cardiopulmonary indicators (e.g., pulse rate, heart
rate, breathing rate, air flow rate, etc.) can be picked up by a
sensor, depicted as a pulse rate sensor 320. A weight tracking
component 322 can receive a weight data signal or store a
value made upon a user interface 324. A higher fidelity esti-
mate from the model 302 can be achieved by setting a demo-
graphic input 326 in the user interface 324. The tracking data
or calculations made from them can be presented as reports
328 on the user interface 324.

[0027] FIG. 4 illustrates methodologies and/or flow dia-
grams in accordance with the claimed subject matter. For
simplicity of explanation, the methodologies are depicted and
described as a series of acts. It is to be understood and appre-
ciated that the subject innovation is not limited by the acts
illustrated and/or by the order of acts. For example acts can
occur in various orders and/or concurrently, and with other
acts not presented and described herein. Furthermore, not all
illustrated acts may be required to implement the methodolo-
gies in accordance with the claimed subject matter. In addi-
tion, those skilled in the art will understand and appreciate
that the methodologies could alternatively be represented as a
series of interrelated states via a state diagram or events.
Additionally, it should be further appreciated that the meth-
odologies disclosed hereinafter and throughout this specifi-
cationare capable of being stored on an article of manufacture
to facilitate transporting and transferring such methodologies
to computers. The term article of manufacture, as used herein,
is intended to encompass a computer program accessible
from any computer-readable device, carrier, or media.
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[0028] An indirect calorimetry methodology 400 defines/
generates a calorimetry model by regression analysis (block
402). With the model available, individual users can estimate
their caloric intake based upon weight and data representative
of their amount of exercise. To that end, metrics are tracked
that are associated with exercise intensity and duration (block
404). Toreceive a higher fidelity estimate, user specific demo-
graphics are received (e.g., sex, age, height, BMI, etc.) in
block 406. A baseline user resting metabolic rate and exer-
cising metabolic rate for their particular demographic group
can be used as a starting point (block 408). In some applica-
tions, fine tuning of these baselines, depicted at block 410,
can be achieved by an initial more rigorous effort, depicted as
a calorie journal 412 or by a more clinically accurate tech-
nique, depicted as clinically obtained health data 414 (e.g.,
http://www.healthvault.com) or an indirect calorimetric test,
depicted as respiration flow/CO, at 416. Over a period of time
(e.g., a week) in block 418, physiological data is tracked.
Examples of such data include body temperature (block 420),
running mileage (block 422), elevated heart rate for a period
of time (block 424), and exercise machine usage data (block
426). This data can be used to calculate calories expended
during exercise (block 428). As the conclusion of the tracking
period, weight measurement information is received (block
430). This information can be manually input as depicted at
432 or electronically communicated as depicted at 434. Total
caloric intake can then be estimated in block 436 based upon
these inputs with use of the model. Then, the data and calcu-
lations can be reported in block 438.

[0029] It should be appreciated with the benefit of the
present disclosure that the determination of exercise can ben-
efit from the synergistic combination of sensing multiple
parameters associated with physical exercise. For example, a
physiological measure of elevated pulse rate can be correlated
with a motion detector to determine whether the elevated
pulse is an emotional response or due to slow speed exercise
such as running or a faster mode such as cycling. A pedometer
input can gauge running exertion that can then be correlated
with heart rate to gauge how strenuously the user is running or
walking.

[0030] In order to provide additional context for imple-
menting various aspects of the claimed subject matter, FIGS.
5-6 and the following discussion is intended to provide a
brief, general description of a suitable computing environ-
ment in which the various aspects of the subject innovation
may be implemented. For example, a counselor component
that facilitates automatically generating questions to ask a
doctor during an appointment, as described in the previous
figures, can be implemented in such suitable computing envi-
ronment. While the claimed subject matter has been
described above in the general context of computer-execut-
able instructions of a computer program that runs on a local
computer and/or remote computer, those skilled in the art will
recognize that the subject innovation also may be imple-
mented in combination with other program modules. Gener-
ally, program modules include routines, programs, compo-
nents, data structures, etc., that perform particular tasks and/
or implement particular abstract data types.

[0031] Moreover, those skilledin the art will appreciate that
the inventive methods may be practiced with other computer
system configurations, including single-processor or multi-
processor computer systems, minicomputers, mainframe
computers, as well as personal computers, hand-held com-
puting devices, microprocessor-based and/or programmable
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consumer electronics, and the like, each of which may opera-
tively communicate with one or more associated devices. The
illustrated aspects of the claimed subject matter may also be
practiced in distributed computing environments where cer-
taintasks are performed by remote processing devices thatare
linked through a communications network. However, some, if
not all, aspects of the subject innovation may be practiced on
stand-alone computers. In a distributed computing environ-
ment, program modules may be located in local and/or remote
memory storage devices.

[0032] FIG. 5 is a schematic block diagram of a sample-
computing environment 1100 with which the claimed subject
matter can interact. The system 1100 includes one or more
client(s) 1110. The client(s) 1110 can be hardware and/or
software (e.g., threads, processes, computing devices). The
system 1100 also includes one or more server(s) 1120. The
server(s) 1120 can be hardware and/or software (e.g., threads,
processes, computing devices). The servers 1120 can house
threads to perform transformations by employing the subject
innovation, for example.

[0033] One possible communication between a client 1110
and a server 1120 can be in the form of a data packet adapted
to be transmitted between two or more computer processes.
The system 1100 includes a communication framework 1140
that can be employed to facilitate communications between
the client(s) 1110 and the server(s) 1120. The client(s) 1110
are operably connected to one or more client data store(s)
1150 that can be employed to store information local to the
client(s) 1110. Similarly, the server(s) 1120 are operably
connected to one or more server data store(s) 1130 that can be
employed to store information local to the servers 1120.
[0034] With reference to FIG. 6, an exemplary environment
1200 for implementing various aspects of the claimed subject
matter includes a computer 1212. The computer 1212
includes a processing unit 1214, a system memory 1216, and
a system bus 1218. The system bus 1218 couples system
components including, but not limited to, the system memory
1216 to the processing unit 1214. The processing unit 1214
can be any of various available processors. Dual micropro-
cessors and other multiprocessor architectures also can be
employed as the processing unit 1214.

[0035] The system bus 1218 can be any of several types of
bus structure(s) including the memory bus or memory con-
troller, a peripheral bus or external bus, and/or a local bus
using any variety of available bus architectures including, but
not limited to, Industrial Standard Architecture (ISA), Micro-
Channel Architecture (MSA), Extended ISA (EISA), Intelli-
gent Drive Electronics (IDE), VESA Local Bus (VLB),
Peripheral Component Interconnect (PCI), Card Bus, Univer-
sal Serial Bus (USB), Advanced Graphics Port (AGP), Per-
sonal Computer Memory Card International Association bus
(PCMCIA), Firewire (IEEE 1394), and Small Computer Sys-
tems Interface (SCSI).

[0036] The system memory 1216 includes volatile memory
1220 and nonvolatile memory 1222. The basic input/output
system (BIOS), containing the basic routines to transfer infor-
mation between elements within the computer 1212, such as
during start-up, is stored in nonvolatile memory 1222, By way
of illustration, and not limitation, nonvolatile memory 1222
can include read only memory (ROM), programmable ROM
(PROM), electrically programmable ROM (EPROM), elec-
trically erasable programmable ROM (EEPROM), or flash
memory. Volatile memory 1220 includes random access
memory (RAM), which acts as external cache memory. By
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way of illustration and not limitation, RAM is available in
many forms such as static RAM (SRAM), dynamic RAM
(DRAM), synchronous DRAM (SDRAM), double data rate
SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM),
Synchlink DRAM (SLDRAM), Rambus direct RAM
(RDRAM), direct Rambus dynamic RAM (DRDRAM), and
Rambus dynamic RAM (RDRAM).

[0037] Computer 1212 also includes removable/non-re-
movable, volatile/non-volatile computer storage media. FIG.
6 illustrates, for example, disk storage 1224. Disk storage
1224 includes, but is not limited to, devices like a magnetic
disk drive, floppy disk drive, tape drive, Jaz drive, Zip drive,
LS-100 drive, flash memory card, or memory stick. In addi-
tion, disk storage 1224 can include storage media separately
or in combination with other storage media including, but not
limited to, an optical disk drive such as a compact disk ROM
device (CD-ROM), CD recordable drive (CD-R Drive), CD
rewritable drive (CD-RW Drive) or a digital versatile disk
ROM drive (DVD-ROM). To facilitate connection of the disk
storage devices 1224 to the system bus 1218, a removable or
non-removable interface is typically used such as interface
1226.

[0038] Itistobe appreciated that FIG. 6 describes software
that acts as an intermediary between users and the basic
computer resources described in the suitable operating envi-
ronment 1200. Such software includes an operating system
1228. Operating system 1228, which can be stored on disk
storage 1224, acts to control and allocate resources of the
computer system 1212. System applications 1230 take advan-
tage of the management of resources by operating system
1228 through program modules 1232 and program data 1234
stored either in system memory 1216 or on disk storage 1224.
It is to be appreciated that the claimed subject matter can be
implemented with various operating systems or combinations
of operating systems.

[0039] A user enters commands or information into the
computer 1212 through input device(s) 1236. Input devices
1236 include. but are not limited to, a pointing device such as
amouse, trackball, stylus, touch pad, keyboard, microphone,
joystick, game pad, satellite dish, scanner, TV tuner card,
digital camera, digital video camera, web camera, and the
like. These and other input devices connect to the processing
unit 1214 through the system bus 1218 via interface port(s)
1238. Interface port(s) 1238 include, for example, a serial
port, a parallel port, a game port, and a universal serial bus
(USB). Output device(s) 1240 use some of the same type of
ports as input device(s) 1236. Thus, for example, a USB port
may be used to provide input to computer 1212 and to output
information from computer 1212 to an output device 1240.
Output adapter 1242 is provided to illustrate that there are
some output devices 1240 like monitors, speakers, and print-
ers, among other output devices 1240, which require special
adapters. The output adapters 1242 include, by way of illus-
tration and not limitation, video and sound cards that provide
a means of connection between the output device 1240 and
the system bus 1218. It should be noted that other devices
and/or systems of devices provide both input and output capa-
bilities such as remote computer(s) 1244.

[0040] Computer 1212 can operate in a networked environ-
ment using logical connections to one or more remote com-
puters, such as remote computer(s) 1244. The remote com-
puter(s) 1244 can be a personal computer, a server, a router, a
network PC, a workstation, a microprocessor based appli-
ance, a peer device or other common network node and the
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like, and typically includes many or all of the elements
described relative to computer 1212. For purposes of brevity,
only a memory storage device 1246 is illustrated with remote
computer(s) 1244. Remote computer(s) 1244 is logically
connected to computer 1212 through a network interface
1248 and then physically connected via communication con-
nection 1250. Network interface 1248 encompasses wire and/
or wireless communication networks such as local-area net-
works (LAN) and wide-area networks (WAN). LAN
technologies include Fiber Distributed Data Interface
(FDDI), Copper Distributed Data Interface (CDDI), Ethernet,
Token Ring and the like. WAN technologies include, but are
not limited to, point-to-point links, circuit switching net-
works like Integrated Services Digital Networks (ISDN) and
variations thereon, packet switching networks, and Digital
Subscriber Lines (DSL).

[0041] Communication connection(s) 1250 refers to the
hardware/software employed to connect the network inter-
face 1248 to the bus 1218. While communication connection
1250 is shown for illustrative clarity inside computer 1212, it
can also be external to computer 1212. The hardware/soft-
ware necessary for connection to the network interface 1248
includes, for exemplary purposes only, internal and external
technologies such as, modems including regular telephone
grade modems, cable modems and DSL modems, ISDN
adapters, and Ethernet cards.

[0042] What has been described above includes examples
of the subject innovation. It is, of course, not possible to
describe every conceivable combination of components or
methodologies for purposes of describing the claimed subject
matter, but one of ordinary skill in the art may recognize that
many further combinations and permutations of the subject
innovation are possible. Accordingly, the claimed subject
matter is intended to embrace all such alterations, modifica-
tions, and variations that fall within the spirit and scope of the
appended claims.

[0043] In particular and in regard to the various functions
performed by the above described components, devices, cir-
cuits, systems and the like, the terms (including a reference to
a“means”) used to describe such components are intended to
correspond, unless otherwise indicated, to any component
which performs the specified function of the described com-
ponent (e.g., a functional equivalent), even though not struc-
turally equivalent to the disclosed structure, which performs
the function in the herein illustrated exemplary aspects of the
claimed subject matter. In this regard, it will also be recog-
nized that the innovation includes a system as well as a
computer-readable medium having computer-executable
instructions for performing the acts and/or events of the vari-
ous methods of the claimed subject matter.

[0044] There are multiple ways of implementing the
present innovation, e.g., an appropriate API, tool kit, driver
code, operating system, control, standalone or downloadable
software object, etc. which enables applications and services
to use the advertising techniques of the invention. The
claimed subject matter contemplates the use from the stand-
point of an API (or other software object), as well as from a
software or hardware object that operates according to the
advertising techniques in accordance with the invention.
Thus, various implementations of the innovation described
herein may have aspects that are wholly in hardware, partly in
hardware and partly in software, as well as in software.
[0045] The aforementioned systems have been described
with respect to interaction between several components. It
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can be appreciated that such systems and components can
include those components or specified sub-components,
some of the specified components or sub-components, and/or
additional components, and according to various permuta-
tions and combinations of the foregoing. Sub-components
can also be implemented as components communicatively
coupled to other components rather than included within
parent components (hierarchical). Additionally, it should be
noted that one or more components may be combined into a
single component providing aggregate functionality or
divided into several separate sub-components, and any one or
more middle layers, such as a management layer, may be
provided to communicatively couple to such sub-components
in order to provide integrated functionality. Any components
described herein may also interact with one or more other
components not specifically described herein but generally
known by those of skill in the art.

[0046] In addition, while a particular feature of the subject
innovation may have been disclosed with respect to only one
of several implementations, such feature may be combined
with one or more other features of the other implementations
as may be desired and advantageous for any given or particu-
lar application. Furthermore, to the extent that the terms
“includes,” “including,” “has,” “contains,” variants thereof,
and other similar words are used in either the detailed descrip-
tion or the claims, these terms are intended to be inclusive in
amanner similar to the term “comprising” as an open transi-
tion word without precluding any additional or other ele-
ments.

EE a3

1. A method for determining nutritional caloric intake,
comprising:

wearing a portable sensor for detecting a parameter asso-

ciated with physical exercise over a measurement
period,;

comparing a current weight measurement of a user with a

stored prior weight measurement at the beginning of the
measurement period;

accessing a model for caloric intake; and

estimating total caloric intake based upon the detected

parameter, the prior weight, the current weight, and the
caloric intake model.

2. The method of claim 1, further comprising:

monitoring caloric intake for a population;

periodically weighing the population; and

training the caloric intake model by regression analysis

based upon the monitored caloric intake and population
weights.

3. The method of claim 1, further comprising:

receiving a demographic classification for a user; and

accessing the model for caloric intake based upon the

demographic classification.

4. The method of claim 1, further comprising detecting a
parameter associated with body motion to determine physical
exercise.

5. The method of claim 4, further comprising detecting a
parameter associated with a selected one from a group con-
sisting of global positioning satellites signals, pedometer sig-
nal, and an accelerometer signal.

6. The method of claim 1, further comprising detecting a
parameter associated with physiological exertion to deter-
mine physical exercise.
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7. The method of claim 6, further comprising detecting a
parameter selected from a group consisting of elevated pulse,
skin resistance, skin temperature, heart rate, and respiration
rate.

8. The method of claim 1, further comprising detecting a
parameter received from an exercise machine.

9. The method of claim 1, further comprising fine tuning a
metabolic baseline for the user by receiving tracking data for
caloric intake during an initial period foraccessing the caloric
intake model.

10. The method of claim 9, further comprising calculating
caloric intake from a calorie journal.

11. The method of claim 1, further comprising receiving a
weight measurement periodically from an electronically
communicating scale.

12. An apparatus for determining nutritional caloric intake,
comprising:

a portable sensor worn by a user for detecting a parameter
associated with physical exercise over a measurement
period,;

amemory containing a stored prior weight measurement at
the beginning of the measurement period and data from
the portable sensor; and

a processor for comparing a current weight measurement
of the user with the stored prior weight measurement, for
accessing a model for caloric intake, and estimating total
caloric intake based upon the detected parameter, the
prior weight, the current weight, and the caloric intake
model.

13. The apparatus of claim 12, further comprising a com-
puter-readable medium containing the caloric intake model
generated by monitoring caloric intake for a population, peri-
odically weighing the population, and training the caloric
intake model by regression analysis based upon the moni-
tored caloric intake and population weights.

14. The apparatus of claim 12, further comprising a user
interface for receiving a demographic classification for a user,
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the processor accessing the model for caloric intake based
upon the demographic classification.

15. The apparatus of claim 12, further comprising the por-
table sensor detecting a parameter associated with body
motion to determine physical exercise.

16. The apparatus of claim 15, further comprising the por-
table sensor detecting a parameter associated with a selected
one from a group consisting of global positioning satellites
signals, pedometer signal, and an accelerometer signal.

17. The apparatus of claim 12, further comprising the por-
table sensor detecting a parameter associated with physi-
ological exertion to determine physical exercise.

18. The apparatus of claim 17, further comprising the por-
table sensor detecting a parameter selected from a group
consisting of elevated pulse, skin resistance, skin tempera-
ture, heart rate, respiration rate, and an exercise machine.

19. The apparatus of claim 12, further comprising the pro-
cessor fine tuning a metabolic baseline for the user by receiv-
ing tracking data for caloric intake during an initial period for
accessing the caloric intake model.

20. A method for determining nutritional caloric intake,
comprising:

wearing a first portable sensor for detecting a physiological

parameter associated with physical exercise over a mea-
surement petiod;

wearing a second portable sensor for detecting a motion

parameter associated with physical exercise over the
measurement period;

comparing a current weight measurement of a user with a

stored prior weight measurement at the beginning of the
measurement period;

accessing a model for caloric intake trained by performing

regression analysis on caloric intake and weight changes
for a control population; and

estimating total caloric intake based upon the detected

physiological and motion parameters and the caloric
intake model.
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