-1- A METHOD AND APPARATUS FOR MEASURI NG AND CONTROLLI NG FOOD | NTAKE OF AN

| NDI VI DUAL [00011 CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s application
clainms the benefit of U S. Provisional Application Ser. No. 60/592,919
entitled "A METHOD AND APPARATUS FOR MEASURI NG AND CONTROLLI NG FOOD | NTAKE
OF AN | NDI VI DUAL" to Shay, filed 30 July 2004. [00021 Field of the Invention
[ 00031 The present invention relates in general to nethods and apparatuses
for neasuring caloric or other nutritional conponent intake of an

i ndi vidual . [00041 Background of the Invention 100051 The percentage of the
worl d's popul ation suffering fromobesity is steadily increasing. Severely
obese persons are susceptible to increaspf_risk of heart disease, stroke,

di abetes, pul nonary di sease, and accidents. Because of the effect of norbid
obesity to the lLife of the patient. methods of treating norbid obesjty are
bei ng resear chdd ETHOR AND ABRARATUS FOR MEASURING ANILCONTROLLING ;o5 ty
have been tried wth virtualBEQOBINTAKEORAN INDIVADUAL) et ary counsel i ng,
behavi or nodification, wiring a patient's jaws shut, and pharnacol ogi cal

met hods have all been tried, and failed to correct the condition.

Mechani cal apparatuses for insertion into the body through non-surgical
means, such as the use of gastric balloons to fill the stomach have al so
been enployed in the treatnent of the condition. Such devices cannot be

enpl ove I s r, ﬂﬁgp_ﬁégééﬁﬁﬁﬁiause severe irritation
neceﬁé&ﬁ&tiﬁggéﬁéﬁgagg f q TE] HH’ rruption of treatnent.
Thus, the nedical comunity has evol ved surgical approaches for treatnent
of norbi d obBys applician Glaigs dlebenie Bt ofJi.8| BrovisionalsApplicefrma$erdNg. 48)592,919

INISI2LUSNP o 2§ g \hESB . RNBAK be RRSHRS ORI SHRAE TN CONPREE 2t

unsuccessf ul
FOOD INTAKE OF AN INDIVIDUAL” to Shay, filed 30 July 2004.

[0002] Field of the Invention

[0003]  The present invention relates in general to methods and apparatuses for measuring caloric

or other nutritional component intake of an individual.

[0004] Background of the Invention

[0005] The percentage of the world’s population suffering from obesity is steadily increasing.
Severely obese persons are susceptible to increased risk of heart disease, stroke, diabetes,
pulmonary disease, and accidents. Because of the effect of morbid obesity to the life of

the patient, methods of treating morbid obesity are being researched.

[0006] Numerous non-operative therapies for morbid obesity have been tried with virtually no
permanent success. Dietary counseling, behavior modification, wiring a patient's jaws
shut, and pharmacological methods have all been tried, and failed to correct the
condition. Mechanical apparatuses for insertion into the body through non-surgical
means, such as the use of gastric balloons to fill the stomach have also been employed in
the treatment of the condition. Such devices cannot be employed over a long term,
however, as they often cause severe irritation, necessitating their periodic removal and
hence interruption of treatment. Thus, the medical community has evolved surgical

approaches for treatment of morbid obesity. Dieting and diet pills are used repeatedly by
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rel apse. [00071 The failure of the non-operative approaches may lay in the
difficulties in knowing and Kkeeping track of accurate food consunption
paranmeters that have a direct bearing on caloric and other nutritional
conponent consunption, but also pertains to other nutritional conponents
such as fat content, salt levels, etc. Accurate portion nmonitoring is a key
vari abl e in weight managenent and di abetic gl ycem a managenent prograns.

Real tinme portion feedback is a new way for dieters to take nore than they
need to eat, but get information and signals as they eat that their limts
have been nmet. Once there is a neasure of caloric intake, there is a need
to correlate this with the dependent variables, weight and bl ood gl ucose
readi ngs, also integrating data on the other independent variables, caloric

expenditure data or exercise records, drug dosing, illness, stress, and so
forth. That the qhsseiry pas hegaisgcthesst Progemerare gensrplbnansuscessil aieqoasymeaccess
to detailed re ge accurate dietary data at the |level of average daily intake

pl ots, breakouts by neals, day of the week, and, if necessary, the ability
to dive down to the food conponents of out of limts neals. The algorithns

used P80Wr i vEhs frilyrg of thamenwperative pprrarhesy maylanim e ilficalties in kogying apéd

i nproved by L 0, | r LAt | t
par anet er . Tﬁ%glnget\?#(]:( egfp%gbll% egoo'? i cﬁ@%‘@%%%@ﬁﬁ% gktggt:}é%%rﬁ? lerédt? g)%a 0 § llil10
seconds. ( Thealorimaadt athat ynulrétfoneke rompomend f cansdrhptivg, sbudi slsof pdreod fo ether he

| at di ing it. i devi d t hi d priar t
Phi's i vent | BT cemidnedts 8% 65 L fonER 1ia%elp %5 oRRatials Pofion mifiofe °
rati onal mangger@NvarbleVdi Whight MhRementt dridt dighaic SRERAL ixhagdaient PRSI

food are of value in a range of nedical conditions. These include
car bohydr at eBealftimespastion fqsdback is atngWavesfos diaters 4 taka meare thant theynageddo ealpdi um

rotein, dietary. .ti . l.¢l j . { i ] Al of
Phese can bebfhebtiafififion BETEna £ ity Eh alf s K OE bttt OB Bigre €4 D)
fol |l owi ng, whneisarecaf calorizsintake, eeds iaheed ascdrivtate shid péthtthe depanderit omatiatdes, it 1 S

under st ood users coul d be ni toring other nutritional onponents, nultiple
nutritional ¥Ew#RbARH oS elfeaise Feerags dfo Julrering data fincthe hed MOGeadAL  on
of multiple {20618 aafR &benditlREIALHRKRIFRIERID Urdg R fgdAnssC &Res®Bnd so

forth. That is to say, a management system is empowered once there is access to detailed
and accurate dietary data at the level of average daily intake plots, breakouts by meals,
day of the week, and, if necessary, the ability to dive down to the food components of out
of limits meals. The algorithms used to drive insulin pump delivery require blood glucose
and would be improved by addition of caloric or carbohydrate intake as an independent
parameter. This device provides timed caloric intake accurate to about 10 seconds. (The
uncertainty between time of lifting a bit of food from the plate and ingesting it.) No
previous device addresses this need prior to this invention. While caloric content of food
is commonly utilized for rational management of weight, other nutritional components of
consumed food are of value in a range of medical conditions. These include
carbohydrates, fats or lipids, saturated or unsaturated fatty acids, sodium, protein, dietary
fiber, sugar, calcium, iron, and various vitamins. All of these can be tracked in a way
similar to calories by this invention. In the following, where calories are described as the
subject of monitoring, it is understood users could be monitoring other nutritional
components, multiple nutritional components or properties, or parameters that are a

combination of multiple food parameters. The communication of these data can be
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JNJ5121USNP -3- nunerical, relative to personal targets, or qualitative, as
in a good/bad, healthy/unhealthy, green light/red light or simlar

gual itative conmuni cation. [00081 Wi ght managenent prograns utilize data
entry formats (food consunption logs) for the energy input side of the

bal ance agai nst energy utilization. This is awkward, relies on nenory,

i nvol ves estimates of quantities that many peopl e have no conprehension for,
and is often subject to biased estimations. Even a crude input of al

factors involved in diabetic nanagenent provides a platformfor nore
infornmed patient management. The consideration of all conponents inpacting
the patient outcones is appreciated by t@e patient. This data provides the
professional with a picture of the lifestyle nanagenent chal l enges. At this
time, the outcone drivers, food and exercise, are poorly neasured. W are

seeki ng waysmmnmigqebme {hparsqiiahierge, PHatAbEGXe,as | 1%@90 adab@ﬂﬁar/qnbeaéthway to
hel p manag {/%dl %lrhmﬂﬁt%vé&n‘%@rﬁ@atdoﬁs overwei ght, underwei ght,

geriatric, reg ant peopl e nagi ng their welght and other health
probl ens for a vari ety of reasons, Brief Su f .the Inven i on_ [ 00091
Pr ovil 98] her‘xﬁlahf. managempRidregaws nalizedap SHDHEEMEF ﬁeﬂicweﬁum?aoa %&S)afﬂ% thent ake
of food Tﬂﬁn RIS DalaR&d ARt élléf%’}aﬁﬁh{aQBn Werikskhis N iavapd, Gl et ed
portion of foo computer for inputting the type and accepting the

wei ghed armumzmqrfy, mhelvts)gaﬂlmalt@rqﬂmmntltm\maign@ympalsd@@e @p@palprahem}on for,

associ at ed WI al n| the I or| n ant ent
of the act uzi‘ln ésrr?) Wts &%géeﬁ%aﬁeg ea“’ %/tboéls onsuIfe & mgu ll fa %tfs lzlalnglke eyboar d
desi gned t 0 didbe@¢ aﬁhagb!rﬁdﬂt phorides Applateormafod nebaé atfeseed patiéﬁemhﬁtfgeﬁﬁﬂtarmws

[ 00101 The appar at us ﬂmgaﬁrés portions and tracks either changes_ in weight of

f oods as t hépnsdesationy ampgnensy napagtng thel RaticAle OEPER 1S03PPrgFiatedeY dhifal

foods ("I ef r d a

met hod for %Ms{torl r‘fg&?{%gﬁé’?{/éqfﬁt gﬁ’efesg;aﬁ?}l %‘pggpi%rusrzl}}?lt Ilzlfeﬁg}léﬁaﬁég%}ﬂeﬂte
challenges. At this time, the outcome drivers, food and exercise, are poorly measured.

We are seeking ways to upgrade this glaring inadequacy. What is needed is a way to help
manage dietary intake important to diabetics, overweight, underweight, geriatric,
pregnant and people managing their weight and other health problems for a variety of

reéasons.

Brief Summary of the Invention

[0009]  Provided herein is an apparatus for and method of monitoring dietary intake of food
items. The apparatus includes a means for weighing a pre-selected portion of food, a
computer for inputting the type and accepting the weighed amount of the food, further
having a database operatively associated with the computer for obtaining the caloric or
nutrient content of the actual amount of each food type consumed, and a display and

keyboard designed to interact with the computer and database to use the apparatus.

[0010] The apparatus weighs portions and tracks either changes in weight of foods as they are
consumed, or alternatively the weight of the residual foods (“leftovers™) at the end of a

meal.

[0011] There is also provided a method for monitoring dietary intake of food items utilizing the

apparatus. The method involves the steps of selecting a portion of food, weighing the
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apparatus. The nethod involves the steps of selecting a portion of food,

wei ghing the JNJ5121USNP -4- portion, inputting the type and wei ghed anount
of the food into a conputer, and obtaining the caloric content of the food
froma database. Brief Description of the Figures [0012] Figure 1 is a

hi gh-1evel diagramof a real-tine calorie counting system 100. [0013]
Figures 2A and 2B are detail ed functional block diagrans of real-tinme
calorie counting system 100. [0014] Figures 3A and 3B illustrate wei ght
sensor 50 and wei ght sensor subsystem 55. [0015] Figure 3Cis a top view of
real -tinme calorie counting system 100 including the interactive display,
made i n accordance with the present invention. [0016] Figure 3D is a cross
section of the real tinme calorie counting system 100 shown in Figure 3C
[0017] Figure 4 illustrates a flow diagram of a nethod 400 for operating
real -time caPoitice inpytingi g Bpetassh weoighed amesyt of ther food jnte s corputer, Aand| ow
di agram of a . 1 ic content of a food item
[ 0019] Figurg I gég%?ﬁggngﬁhggb%&%?ﬂ?ﬁg%ggﬁé%%é content of a honmenade
recipe. Detailed Description of the Invention [0020] The present invention

is an appar aBerfB@QrMQﬂ'tﬁ@Fig%i toring dietary intake of food itens,

i ncl udi ng operational systens and al gorithnms to acconplish this, and

busi n me t hai. .this ratus. [0021]. The. a atus nonitors
and t @gzas eh&q‘gg 1 ilgr}?oit;ljlgﬁgg‘leg?ﬁér ramn%ftaa?ﬁg@i' ve” %a(%(r’r{')eocnoélﬁilrég 16 Fe“gi)ﬂfs er. The user
enters the identity of each kind of food being consuned psin? any of a

vari el0f13lof FignresZ Avand 2B gre detaile dienetippa} bleck dingermaseaf redl doneealerig eonating al | y
det er mi ned b¥ys?enpf60. JNJ5121USNP

[0014]  Figures 3A and 3B illustrate weight sensor 50 and weight sensor subsystem 55.

[0015] Figure 3C is a top view of real-time calorie counting system 100 including the interactive

display, made in accordance with the present invention.

[0016]  Figure 3D is a cross section of the real time calorie counting system 100 shown in

Figure 3C.

[0017]  Figure 4 illustrates a flow diagram of a method 400 for operating real-time calorie

counting system 100.

[0018]  Figure 5 illustrates a flow diagram of a method 500 for calculating the caloric content of

a food item.

[0019] Figure 6 is a method of determining calorie content of a homemade recipe.

Detailed Description of the Invention

[0020] The present invention is an apparatus and method for monitoring dietary intake of food
items, including operational systems and algorithms to accomplish this, and business

methods that employ this apparatus.

[0021] The apparatus monitors and tracks energy input or other nutritive components for a user.
The user enters the identity of each kind of food being consumed using any of a variety

of search methods. The identity of food can also be automatically determined by a bar
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-5- code reader to read packagi ng product identification. The wei ght of a
food consuned is logged into a conputer by any of a variety of nodes:
direct entry, weighing of foodstuff portions, or by weighing of foodstuff
actually consunmed. The latter is acconplished in one of two ways: 1) the
multiple food itens that have been plated are selectable by the dieter (by
touch screen on their identifiers or a dropdown nenu, etc.) while that food
item is being consuned and continuously weighed, allow ng real-tine display
of calories consunmed; or 2) the leftover portions of each food itemis
desi gnat ed, renoved, and that weight discounted fromthe portion of that
food iteminitially ascertained. The appagatus has and a display, which

di spl ays the calories of food portions as they are added to a plate and/or

while food i i . .Th | -t i hen be displ ayed
Al ong wi th  FROCGBUNEE RS PROAEE PN CEUTSPRer | APERE APy o coPou o roal
and/or the WapeEintAY comP@EERf 48/ oftdarRYLsT HOIRS ditt eftty, WdidiRheocReddmy al so

di spl ayed. This real tinme display and si%naling provi des dieters the

i nf or mat i on PREYNS Ok @y tverighing o §endstuffipciually prpsimedy The latieg dy apsomplisheddnit ity
of each food FF%M¥$' t . ' qﬂﬁm he
time of consﬁw% i on %&'é?ggﬁﬁg? h&?agﬁgﬁg?§hgﬁ%f@%ggﬁ%gf§%ﬁ#ﬂ§%bh 6
downl oadi ng diktet [bystoakdi serdenonahdieidatifiersiad aydrepdowrOmeRl ek, ywetiiteatatdbod itan ki ng

accurate cal orj ¢ intake Qy i ghin ood. portipons, identifyj the . food
om “and’ hath b R ORI bar el A1OpE AL o P I by

the wei ght eénsﬁlaeclﬁn&rq HRERA6 RS PoHNS bf E&ﬂtfoéd‘%idé@s iSigaka, RIMOVEAGHd I

descri bed herein. a&dition, there is provi herein a nethod to display

the runni ng waigbt discounted {eormthefponivniof that fanddtem mitiptlyasesiraineds plhsrapparatyy
Spoontul - oS, When3isifb MealtFiel BBl BBihs aflrePhRAI Ehpace

devi ation of The rea i me or i‘one oodIn € agai n
targets. [ OOzilorRekile foodds GaingrcoasubdntThege Rybtimeradingsandy then dehdigiaykeével

diagram of a real-time calqrie counting system 100, ing¢luding a weight
sensor 50, adleBsptithetne gigviagontop) Rgrsong! calppc gﬁalfenm&ewdﬁcwe%‘} meak pndder the
keyboard whole day. Thereafter the over/under target differences may also displayed. This real

time display and signaling provides dieters the information they need to eat responsibly.
This device records the identity of each food, the weight consumed, the caloric content
consumed, and the time of consumption for a variety of dietary analyses as well as

downloading of this data for external analyses.

[0022] A method of tracking accurate caloric intake by weighing food portions, identifying the
food item, and having the device automatically multiply the specific energy by the weight
of food to keep records of that intake is also provided and described herein. In addition,
there is provided herein a method to display the running caloric intake as food is removed
from a plate spoonful by spoonful. These methods may also involve the step of
displaying the deviation of the real time or portioned food intake against daily and meal

targets.
[0023] Real Time Calorie Counting System

Figure 1 is a high-level diagram of a real-time calorie counting system 100, including a
weight sensor 50, a computer 60, a display 70, and an input device, such as a keyboard

80.
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80. JNJ5121USNP -6- [0024] An individual can weigh food itens or food
containers, such as a plate, using weight sensor 50 (described in further
detail in Figure 3 below). The food itenms being weighed may be placed on
wei ght sensor 50 individually or grouped together, such as an entire neal.
The food itens may be weighed prior to eating or while eating.
Alternatively, the portions remaining after having eaten can be wei ghed.
Wei ght sensor 50 nay be powered by batteries or plugged in. Further detai
on wei ght sensor 50 is found in Figure 3 below [0025] Conputer 60 is a
conputing device such as a personal conputer (PC) or personal digital
assistant (PDA) or a integrated conputer g n the overall real tinme calorie
counting system 100 capable of executing software prograns and storing
er .can determne the calorie content of a

dat a. 26 { |
f gog 50{’2 b]yABI la@lehﬁlgk ;;f,gl“%,ga“fgw dams o cfadh sentypersy S‘}Cﬁ 23 & plgte, MBIAE AN

such as a pl gdnBor SVY(AERHBEA irSRRBE deall in Figure ' FbAG). O'f'het f%%dflt@ﬁ‘lg bQﬁQt\J\ﬂ:‘l g nay
be wei ghed prior to placing the food itemon it, or wei ght of e food

cont ai ner rraylabéesxlmeé@nonelghirqmmr506lod1v1nuellw\er gmup@cf tqghénef, csg@h ag mntand

food contain i smd n h or..50 an enent
data is traﬁlgﬁll tslfh f}% %H]%‘Bﬁg‘ﬁ? \Q%b& %8 Loelau%%)ordw lle aﬁmlghe a&ﬁ? y’o t he

food cont ai npértibms rdﬁlmmgl dfeer tHaeingeeaudtl caif bk heeifed IWaghtO@ényor 80 Usgy be
selects or inputs E % name or type of food iteminto keyboard 80. Conputer
4ot

60 recei ves POeredPy batigsigs of Plaﬁgqééyb%lgﬂﬁ detail o weight sansQr 5t‘h‘é foundn Figure, i es

in food itenypagd,. stores the data along with the tine and date. Conputer
transmts the information to display 70 for the user to see the information.

0027 ur 2A 1S detail ed functional bl ock diagr real | orie
ount PRERISy BafipuleS oftissatiinmitig s i A RTionY oyl HoLor Rt BT udes
wei ght  sensogsspiint HPR) éva m?c%rat@d kawhaaif 1R0ovePal CRAPHE CalbHe c¥MHAP shstéh her

i ncl udes an anal og-to-digital  (A/D) converter 205, a buffer 210, a decoder
215, a uni vel@&¢apalde ofpxdguting arQprograms and plgring data.

[0026] In operation, a user can determine the calorie content of a food item by placing the food
item contained on or in a food container, such as a plate, on weight sensor 50. The
weight of the food container may be weighed prior to placing the food item on it, or the
weight of the food container may be stored on computer 60. The weight of the food item
and food container is determined by weight sensor 50 and the weight measurement data is
transmitted to computer 60. Computer 60 deducts the weight of the food container to
determine the weight of the food item only. A user selects or inputs the name or type of
food item into keyboard 80. Computer 60 receives the data input from keyboard 80,
calculates the total calories in food item, and stores the data along with the time and date.

Computer transmits the information to display 70 for the user to see the information.

[0027]  Figure 2A is a detailed functional block diagram of real-time calorie counting system
100. Real-time calorie counting system 100 further includes weight sensor 50, display
70, a keyboard 80, a computer 60, which further includes an analog-to-digital (A/D)
converter 205, a buffer 210, a decoder 215, a universal serial bus (USB) 220, an input-
output (I/O) device 225, an electrical programmable read-only memory (EPROM) 230, a
random access memory (RAM) device 235, a microprocessor 240, an I/O 245, a decoder

250, a decoder 255, a data bus 265, and an address bus 270.
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out put (1/0) device 225, an electrical progranmable read-only nmenory (EPROV
230, a random access nenory (RAM device 235, a m croprocessor 240, an 1/0
245, a decoder 250, a decoder 255, a data bus 265, and an address bus 270.
JNJ5121USNP -7- [0028] The functional blocks of real-tinme calorie counting
system 100 are connected as shown in Figure 2A. [00291 In general,

m cr opr ocessor 240 controls the operation of real tinme calorie counting
system 100 (system 100). Software instructions prograns (not shown) are
stored in EPROM 230. Data that is obtained in system 100 is stored in the
RAM 235. In general, mcroprocessor 240 sends address data on the address
bus 270 to all devices connected to address bus 270. Only those devices
that decode their specific addresses are initialized. In general, all data

d ] ' he d . h
dovi gt YL B GR OB T Ceal OBl SO SR ameB etd®Be

the mcroprpigassPA. 240 and receive data fromthe m croprocessor 240. [00301
Display 70 is a device, such as a CRT or LCD, which provides visual feedback

to t ser ] ay.: j i f ter_ 60, Di .

ot erPRISC I BRI ptoEashy 80 | Bkbls Tho ThERIBH pPreimP AR odfheh
standard typsystein dD6 (byyendrli00e Stfovace Snstrhuetionsnrggianc| (mde shdven)oawe sterad rity
devices, its ers etc. . The display 70 .is address dr ess, bus
570 Lrr ough BERONEZSE 158 55! & ontstaedin S e a0 4t Sfdondne Bhne Bls oviebed g
al | ows dat a mitrepteessti2a0 Rerds 288resd AH3dnl thKQUMRN ¥hs 890 & ald dEAYds &Bnnettédlio as a

keyboard, touch screen, buttons, etc., that allows a wuser to input data
i nto real - ti#ddresabuy 270. Onlinthosgydeyiess thet dewode theifispenific Bhirgssesvarelinitialiged Int o
conput er 60. rg.s ;

m cropr oces s%éé%%lg%ﬁ (%ﬁaegoe? ?1(2 glzddgglégg&%g g%%%?ﬁg&t ﬁ%%(@g gg{a;ﬁﬁ& 28'})1({')5“1%}%?36

t hrough 4t h devicedethat?’afe activaeelt &g tht caddekdsiag sofbtie ddvdce whn cdend odate ad sthé o
m cr oprocessor 240. EP 0 i nternal de

230 has it der and
m Cr opr oces s@ﬂcr%ﬁf@ceéﬁ%ggéﬂ ag @W%%Om the microprocessor 2C4%

[0030]  Display 70 is a device, such as a CRT or LCD, which provides visual feedback to the
user. Display 70 receives input from computer 60. Display 70 is interfaced to the data
bus 265 through I/O 245 . I/O 245 is any of a standard type of display drive devices that
may include its own memory devices, its own decoders etc. The display 70 is addressed
by address bus 270 through 3™ decoder 250. I/O 245 is then available to be activated and
allows data through data bus 265.

[0031] Keyboard 80 is a device, such as a keyboard, touch screen, buttons, etc., that allows a
user to input data into real-time calorie counting system 100. Keyboard 80 provides data
to computer 60. Keyboard 80 sends data to data bus 265 and hence to microprocessor 240
when the address accessing the keyboard 80 is made through 4™ decoder 255 connected

to address bus 270, which connects to microprocessor 240.

EPROM 230 has its own internal decoder and microprocessor 240 accesses EPROM 230
through address bus 270 and then sends or receives data from microprocessor 240

through data bus 26S.

RAM 235 has its own internal decoder and microprocessor 240 accesses RAM 235
through address bus 270 and then sends or receives data from microprocessor 240

through data bus 265.
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t hrough address bus 270 and then sends or receives data from m croprocessor
240 through data bus 265. RAM 235 has its own internal decoder and

m croprocessor 240 accesses RAM 235 through address bus 270 and then sends
or receives data from m croprocessor 240 through data bus 265. JNJ5121USNP
-8- USB/interface 220 is an external connection to the m croprocessor 240 to
send or receive data to other conputers or conputer interfaces (not shown).
USB/ i nterface 220 sends or receives data to mcroprocessor 240 through data
bus 265 when m croprocessor 240 accesses USB/interface 220 though the 2nd
decoder 225 when the correct address is sent on address bus 270. [0032]
Conputer 60 is capable of receiving weighi data from weight sensor 50.

[ 0033] Wei ght sensor 50 continually sends out an anal og signal on anal og
line 51 that resents .the real tine weight aof the sys usi wei.ght
sensor 50. Aqéﬁ’g‘t}er %Fec?liﬂi‘i 3} extemelsonasetion égtq’emm%ei%éﬁ‘m& 885‘? 87 'ﬁﬁ%l?e on
anal og |ine @i, foQthdrlohputedfbledhiiuid iRAARE (Adt shbwh). {/SB/mEHARE 226 séndé B} 205.

The digital data is continually sanpled and | oaded onto buffer 210 though
st andard nmeanecivisedaibyo mijeroprgctsser 249 thrangl datatbins 205 phen aticrapoceser 24hen
the mcroprocess en t o I eft . addr d 5
decoder 215 °4ELY %g/??%fﬂsacggzraro etgguélcfh? 2ssde§%&jr? zér‘?&gﬂ% %‘??e;tegs)&%ﬁg K sg?,en 10 to
make the di gidaddredabes 270epr esenting the real tinme weight to data bus 265 to
m croprocessor 240. [0034] In operation, real-time calorie counting system

100 i[;ﬁ%ﬁy}zt%@h ré?éﬁ"i@ﬁaﬁ% %tq@éeﬂin%gﬁlgh%i&pﬂom%g}ﬁ%ns.l)l-' gpted to the

cal or nutritio conpo cont ent various food itens, user

health profile (e.g. age, height, and wei ght), exercise dat nd ot her

pori dMET3bT oWeieysediny oﬁomw;@?lya SIUh B TR0 1854 OB PIRIBE BN SLRRERISTE dat a

may be downheadeinfOwkBhl of IHeBySROising wOgM {eASorS3ts AeA1oE08 difitd¢ehvedeB 220

to mcroprocessor 240. "The datad is stored in RAM 235. To determ ne the

cal ori e cont203tconferts the analog signal on analog line 51 to digital data using Analog to Digital
converter (A/D) 205. The digital data is continually sampled and loaded onto buffer 210
though standard means whereby the buffer 210 samples the output of A/D 205. When the
microprocessor 240 sends the correct address on address bus 270, 1* decoder 215
decodes this correct address and then initializes buffer 210 to make the digital data

representing the real time weight to data bus 265 to microprocessor 240.

[0034] In operation, real-time calorie counting system 100 is first programmed with data,
including, but not limited to the calorie and other nutritional component content of
various food items, user health profile (e.g. age, height, and weight), exercise data and
other periods of energy expenditure, and diabetic blood glucose readings. The data may
be downloaded to real-time calorie counting system 100 through USB 220 to
microprocessor 240. The data is stored in RAM 235. To determine the calorie content of
a food item, a user places the item on weight sensor 50. A user may select various modes
of operation by using keyboard 80 to enter or select from a variety of options and modes,
for example weigh food, “count as you eat”, and “enjoy your meal.” The options

available and information entered may be displayed on display 70.

[0035) When an option or mode is selected whereby real-time calorie counting system 100
requires the weight of a food item, microprocessor 240 sends address information on

address bus 270 requesting to communicate with weight sensor 50 that is received by
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a food item a user places the itemon weight sensor 50. A user may sel ect
various nodes of operation by using keyboard 80 to enter or select froma
vari ety of options and nodes, for exanple weigh food, "count as you eat",
and "enjoy your neal." The options available and information entered may be
di spl ayed on display 70. [0035] Wen an option or node is sel ected whereby
real -time calorie counting system 100 requires the weight of a food item

m croprocessor 240 sends address information on address bus 270 requesting
to communi cate with weight sensor 50 that is received by JNJ5121USNP - 9-
decoder 215. Information and instructions are then able to be transferred
between m croprocessor 240 and wei ght segsor 50. A food itemis wei ghed by
wei ght sensor 50, and the weight data is converted froman anal og signal to
a digital si . T ata j.s buff y, byt f

recei ved by gn&gg%%glosg‘/e?ggo?éﬁw QF%L?& olc’ﬁ?ngsu#é tgé?gﬂgutsot yéttgdé S%%Q%?b? &eﬁgt e
arrangenment midroproeesfarrddliand ateight gedser 50. Adadd itermds weighed bg weighnséndgr 30/Sst em

100, where nultiple.inputs, are included in weight sensor 55 an require
separate dec _Wﬁ,w%%mrdg?sl,s CoRYeTERAt IEO 2R @Balog siEnAliozs ﬁlgftﬁlaﬁlgnaégwaw&e%%t_,
everyt hi ng i $hd genisiudlerdd®yHudtef ﬂ@ﬁid"i’eééﬁ‘veﬁhﬁr e fopRicear 949.added connecti ons
fromdata bus 265 and address bus 270 to weight sensor 55. This design and

it tiop, | ained in detail bel i ' 3B. 0371 Fj 3A
o el 2B ifisGetan el et of che Mcop ubelRe s htFve
conducti ve i gHorid¢uRtifE Bytim 396, tvilitre MRt inpeld 98 incRdePRY wéight defisor 58aner al

range of 0 to 10 kg to accomobdate the weight of a plate and a neal.
Preferably, Teduikasscharpies deqpdingn adderss,asrdidatdy lipes t by the,plfermate grrangegssBl | n

one exanpl e, e%&ﬂ? Clﬁ fdinfiéal 9 Fi%lfrb |2|Au\§'ftﬁ %ee%ﬁlgﬁéiokgtff alif Q%egtﬁng o'r:rp A&

sensor system consi sts an ultra- exi ble printed circuit to
create a forbwe 26hsnd addréssebiso2 ke tcs veipht sermore 58.0Tkik rdesige cindfitsabpdratmmt are wo

| ayers of substrate (g,q. ol yester/polyimde) film On each |ayer, a
conducti ve rr%?ipiarlp?ﬂem&faﬁ\}’g}cﬁ%’i ‘&W:{éd,

[0037] Figure 3A illustrates the design of weight sensor 50, which is a pressure sensitive
conductive ink force sensor system. Weight sensor 50 operates in a general range of 0 to
10 kg to accommodate the weight of a plate and a meal. Preferably, it has a resolution

and accuracy better than 0.1 gr.

[0038] In one example, weight sensor 50 is illustrated by the Tekscan “FlexiForce” sensor
system, which consists of an ultra-thin, flexible printed circuit to create a force sensor.
The force sensors are constructed of at least two layers of substrate (e.g.
polyester/polyimide) film. On each layer, a conductive material (silver) is applied,
followed by a layer of pressure-sensitive ink. Adhesive is then used to laminate the two
layers of substrate together to form the force sensor. The active sensing area is defined by
the silver circle on top of the pressure-sensitive ink. Silver extends from the sensing area
to the connectors at the other end of the sensor, forming the conductive leads. These
sensors measure resistance, which is inversely proportional to force. The linearized force
measurements are translated into weight measurements, for real-time calorie counting
system 100. This design provides the needed form factor and flexibility required for the

invention.
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foll owed by a | ayer of pressure-sensitive ink. Adhesive is then used to

| am nate the two |ayers of substrate together to formthe force sensor. The
active sensing area is defined by the silver circle on top of the
pressure-sensitive ink. Silver extends fromthe sensing area to the
connectors at the other end of the sensor, form ng the conductive | eads.
These sensors neasure resistance, which is inversely proportional to force.
The linearized force neasurenents are translated into wei ght measurenents,
for real-tinme calorie counting system 100. This design provides the needed
formfactor and flexibility required for the invention. JNJ5121USNP -10-
[0039] Figure 3A derived fromU. S. Patenfy.Nunber 6,272,936 and incor porated
by reference herein, shoms an exanpl e of wei ght sensor 50 whi ch may be used
inre cal oL y t,s ure
3A ar@b?éc]entr ? %Ve Ir:];té qgg ﬁﬁfﬁlrb?l\} rgbei%hggé 1\/\%0 %ra afed'y esgerrl gd in
the refer enCBerelhl S wh2th mmpwdﬁdeigﬁt Bsort 31 wiicll Mgy belusedin rudl-time calosik 0g
line 51 of Figure 2A ht on sensor Rl 102 of Figure 3A causes a

cor r espondi nePURHEE @gstwlﬂﬂgélld# tho BOWPOIWPFjLRfeF'SN“aM aﬁ%ffl@eﬂ% to 3h3 Ragent

vol tage on apgl@gr JS b#2o 56l 2 wgl'l%%rs%e eélgxpﬁlg]refe}en@@y l?rfe P&S&'hpllcﬁle Q5 be
capaci tive pressur € sénsors t e used that change the frequency a tuned
circuit in rtepoabg \todtag\eppiltl mdarpi@limﬁrél ofEFigurk @A. ochsghtmrsmmstl 402 o100

M ni ature Pl gnar am Lo t ai nl.ess st eel W se rs

el bl o w FIpre 38 FySSof carespondine pie Soitigh gmd 28 o Bkt S 4" RHPe o)
Pressure Senmqogwpﬂagegﬁﬁlﬂdg:ﬁheslaéﬂmgﬁﬂ@eme stai nl ess steel pressure sensors
come in a variety of pressure ratings from10 to 2000 grans. Mydel ML025,

Muse Measurenents 276 E. Arrow Hi ghway, San D nmas, CA 91773. However there
are likely challenges in mnimzing both the cost of the device and the
thickness and flexibility of the pad in using this type of sensor and thus
the [904Hoel Banayike possibleifoncapacifiyepressueasensayptoibe ysed that change thedragyengyiofht

sensor subsygtaiySarcult i rgéf)(oﬂse’5 B aﬁﬂ?l%& %rgs%ﬁr%.t SE)?an{ﬂ'fé Bf8uch sensors are M100

Miniature Planar Beam Load Cell, stainless steel low profile sensors available with
ratings of 1, 2, 5, pounds, and Mini Pressure Washer (g) Pressure Sensor, only 1/8 inch
tall, these stainless steel pressure sensors come in a variety of pressure ratings from 10 to
2000 grams. Model M1025, Muse Measurements 276 E. Arrow Highway, San Dimas,
CA 91773. However there are likely challenges in minimizing both the cost of the device
and the thickness and flexibility of the pad in using this type of sensor and thus the

piezoelectric solution is preferred.

[0041]  As illustrated by weight sensor subsystem 55 in Figure 3B, there exists a further
expansion of weight sensor 50 provided through establishing a set of pressure sensitive
sensors 120; through 120,. These pressure sensitive sensors 120, through 120, are
judiciously designed in terms of amount of conductive ink and surface are of conductive
ink to optimize the weight to resistance changes. So, for example, pressure sensitive
sensor 120; could be a 5-10 1b weight response for a given resistance range, whereas
pressure sensitive sensor 120, could be designed for a 2-5 1b weight change for a given
resistance range, and pressure sensitive sensor 120; could be 1-2 lbs. for a given
resistance change and pressure sensitive sensor 1204 could be designed for 0 to 1 Ib

weight change for a given resistance change. Resistors 120, are networked via switch
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expansi on of weight sensor 50 provided through establishing a set of
pressure sensitive sensors 120, through 120,,. These pressure sensitive
sensors 120, through 120. are judiciously designed in terns of anount of
conductive ink and surface are of conductive ink to optimze the weight to
resi stance changes. So, for exanple, pressure sensitive sensor 120, could
be a 5-10 | b wei ght response for a given resistance range, whereas pressure
sensitive sensor 1202 could be designed for a 2-5 | b wei ght change for a
given resistance range, and pressure sensitive sensor 1203 could be 1-2

| bs. for a given resistance change and pressure sensitive sensor 1204 could
be designed for 0 to 1 Ib weight change ffjar a given resi stance change.

Resi stors 120. are networked via switch JNJ5121USNP 11 matrix 310 to

provi de varied,_ar enent.s. of .resist i ' or
required f or TTH y‘?lra\d;g(f rrgcan%agg%?cﬁglr.rﬁﬁg@gﬁg eoqt %glg%g%dﬁ‘gg ér’\i\e/gi Eg’ﬁ'{oq'sgeagisuc??%s
subsyst em 55reqgiadd fok ivamyirpaload cspacivylBdcage shsloadnof O@ight kénsvBsupsystain 55 reaint | y
with the types and amounts of foods,

S Edded, ight sinﬁor subsyst em 55 .needs
to accommodali®e CAPEe caprmeststieBa 0 wilhury é}ﬂn\{@a ) Wby te Gypes 38 agyounts of
functional i t jhoad QAdkA] weisht Sithid NsuBBsfen 53 e tdlafddfinctitd hisl@ig3NeCoh@

switch any of the pressure sensitive sensors 120] through 120, into the
circuit at pdymamicafly andwvitheuttlpssfdimetionghitly. connection 151 Qut put 325 and
2nd Qut put 330 respectively. The switch matrix 310 is controlled via

decoqeo42320 The Swigdh Rakeixe3I9 STFighrel 3B REEhES fo SWikchZahy dTfthdbisdife sdasitine
controlled in terns of how the pressure sensitive sensors 120, through 120,

are swi t chedsensars 12hethrazigh d20: injohidia cirewihdtcheints 40 andi26 thyguglpepeicopnestie 2B.
0043] "Vref dR" R i of
E he c% rcuit % h@g?éhsﬁgﬁgéﬁﬁméméé gggﬁ&%ﬁ'ﬁﬁ{ 9f§§§“@2ﬁ§%i’§%iedq§oﬁ\éﬁgg‘é%do‘§?e

needed to bed&widérd20dhmagh bédregingsis om Ridnss buy 2706 efMBignse 2BGnd icbiitealgd id 20,
are switched so tP t the operational anplifier 104 hé optian?g.,Thui t he

dynani ¢ rang€"BRAT BEVCBRATEISESRY Y senGPEsr 140y throughy 140y Arenswiiihed daie, theng
the pressur eciaGitSitleh (RonS &t 8h Aath Bs 2686 1ighred), are changed

[0043] “Vref In” 1 through n of Figure 3B are switched to the VREF 106 of the circuit through
connection of 3™ Output 335. Reference voltages are needed to be switched as the
pressure sensitive sensors 120, through 120, are switched so that the operational
amplifier 104 is optimized. Thus the dynamic range can be controlled as the Vref In 1
through n voltages, and the pressure sensitive sensors 120; through 120, are changed

and adapted in the circuit.

[0044] In operation, food is placed on real time calorie counting system 100 and activates weight
sensor subsystem 55. The lowest range, smallest weight, highest sensitivity pressure
sensitive sensors 120; through 120, is the default setting before any weight is detected.
As the weight is applied to the pressure sensor load via the lowest range sensor, the
sensor is applied across 20 and 26 of the circuit to produce an analog output 128 of
Figure 3B to analog line 51 of Figure 2B to A/D converter 205 to buffer 210 to

microprocessor 240 via data bus 265.

[0045] Algorithms in EPROM 230 are used by microprocessor 240 to determine that the range
detector is at the maximum range of the pressure sensor, and whether to switch to the

next less sensitive sensor. If a switch between sensors and references voltages is required
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and adapted in the circuit. [0044] In operation, food is placed on real tine
calorie counting system 100 and activates wei ght sensor subsystem 55. The

| owest range, snallest weight, highest sensitivity pressure sensitive
sensors 120, through 120, is the default setting before any weight is
detected. As the weight is applied to the pressure sensor |oad via the

| owest range sensor, the sensor is applied across 20 and 26 of the circuit
to produce an anal og output 128 of Figure 3B to analog Iine 51 of Figure 2B
to A/D converter 205 to buffer 210 to mcroprocessor 240 via data bus 265.

[ 0045] Al gorithms in EPROM 230 are used by m croprocessor 240 to determ ne
that the range detector is at the maxi mjm range of the pressure sensor, and
whet her to switch to the next |ess sen3| ive sensor If a switch between
sensors and references voltages is re e JNJ5 SNP. - 12- because, t he
sensors are RECAYSHENG SPsass arl%’? ﬁl?rﬂ’%?’ bq %ﬁ&éa’%% &2l SPatsEnsor Batted | o

stored in Rﬁm&ﬁﬁzsﬁhﬂlerwr OGE5SIM0 BAR sWiteResSt %Gh\fli\%efrfbrtlbﬂeﬁbﬁﬁﬁfe or
|

| ower pressure sensor by e55|q%sthe decoder 320 ch then activates
the swtch rmsqrbya@essmgdhg Hecoden}20s whish shenmativatesthe pwitchsmatx Hfdhrangthn

through the a%ﬂ}egs P{(l:‘iZ’l?(ﬁ Eﬁt“?. Qhénhgengf ﬁl%qfalia él?(grﬁh ti*[g' Id§ta b '2%? t& 'imécﬁdévg ?(2:8

matri x 310 tO sSw pressure se pressure sensors
t hr ough 120"T'lt19a<adujnlmbmpe$mitchmﬂ1aam untwlagxemrthé ee\e Ipcessur‘e’RElFsot or frressure

out put 325 and 2" u 3 and,.t hus ,accuratel y nmeasure t ei ng
sensed by PRt q%@‘ &’6 g?uﬁ&s‘f’e‘?ﬂ"!% TeSiRER 2NV %‘?g?l W@c%hg%hggﬁ Pé’nd

data stored gRaHt326hal " Quipas B30TBAA UMEERhirat@ mdabure Qﬁ)é]ldéaodeir%nse%édhb}t he
new sensor data in its range, the new t ot al wel ght can be obtained wth

hi gh sensi t i wéight senser sulisgstemui®fer t he desi gn of wei ght sensor subsystem55 is
able to accomvpdate and neasure snmall | oads, |arger |oads, and small or

| ar gqo64sRnNg &Sy iuBink OhE SknoldéiEé] ankdl @4t Sto?éd iabbudSWhAL @S astt ﬁBasdeManlv@W af real
time calorie counting system 100, made in accordance with the present

i nvention. Reajunctiorewithiths e sensax daty insifs range, 1the npw dptabjwgight can be obtained

with high sensitivity. In this manner the design of weight sensor subsystem 55 is able to

accommodate and measure small loads, larger loads, and small or large changes in loads.

[0047] Figure 3C illustrates a top down view of real time calorie counting system 100, made in
accordance with the present invention. Real time calorie counting system 100 includes
weighing area 610, display region 70 that is of the touch screen type that further having
mode selection buttons regions 630, food selection data regions 640, summary data

regions 650 and process selection buttons regions 660.
Weighing area 610 is the area where the plate is positioned.

[0048] Mode selection buttons regions 630 allow the user to select “Overall Mode”, “Enjoy your

2 «»

meal”, “calculate calorie content”, “’count” as you eat” and “ENTER selected mode”. In

these regions, the user can touch the display regions and provide input data to the system.

[0049] Process selection buttons regions 660 provide operation of real time calorie counting
system 100 include “Tare container”, “Weigh Food”, Remove Food” and “Meal
Complete”. In these regions, the user can touch the display regions and provide input data

to the system.
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wei ghi ng area 610, display region 70 that is of the touch screen type that
further having node selection buttons regions 630, food sel ection data
regions 640, sunmmary data regions 650 and process sel ection buttons regions
660. Weighing area 610 is the area where the plate is positioned. 10048]
Mode sel ection buttons regions 630 allow the user to select "Overall Mode",
"Enjoy your neal", "calculate calorie content", ',,count” as you eat" and
"ENTER sel ected node". In these regions, the user can touch the display
regions and provide input data to the system [0049] Process sel ection
buttons regi ons 660 provide operation of real time calorie counting system
100 include "Tare container", "Wigh Foody;_ Renmove Food" and " Meal

Conmpl ete”. In these regions, the user can touch the display regions and

pr ovi [npuf, data .to_the sys JNJ5121 USNP - 13 [00501 Food sel ection
bt o 1on Bort ftsiptipad To@ 5 brovidkiaaitann Jrroiserias 988 DR, PRRRAY: SEhe
food sel ecti R3dseleiftth s¥R%ninS! MEladé HHe sBEeEd hitfitiPdIEdrtdrt O tHeORb@ or &fanipl€
food, for exanple, if calories are being nonitored, "Broccoli 7.2 cal/gr"
e

Mashed Pot at Beeglors @rechging monitorgd; cidracepd. 02 cal/ggr Magled' Resatoes 15.0 Cal/gr'hese
regi ons, the he (di.s ph i | i to

t he system gﬁgﬁ&kggg"éﬁﬂgpgﬁ gﬂﬁ%WS't éhﬁgg?ggg&iggégéo&%?ﬁ%%ﬂc OF%@%?

[ 00511 The stegioas yndiptozidedgpuadaaio tiehsyssmr EbeliMored biaodmalloves thetuserGOBel€L "
"This meal: 312 _cal", balance 228, Daily TBD'. In this region the resultant
data "target "NCHHOES| " is calculated fromthe target calories per day
inputted by the user , where as the "This neal: 312" and "bal ance: 228" ,
Dai | yl00SBD' The smharyatatdregionr6S0 showntesulting date t‘Eangenn 660 fGAw, “Thie meal: g2 of

t he present al, (312 l arie j nus, the .inputted target.600, ¢ rigs.
| oaving 228 T dPiaBee 2385 RIS, iy teor .S Aoy 6 808 el s
information gaédatédrBmahe tdcibt caldtied SR day Hipiited bMhalusér, aeterd1gs' the ““Tiaik Gneal:
(7/7/05) and_ti_ ne &12:17p " and "summary info", . .
312” and “balance: 228” , Daily: TBD” is calculated from the calories determined from
the weight of the present meal (312 calories) minus the inputted target 600 calories

leaving 228 calories

[0052] The other data in display region 70 is status information data such as “Current Food
name”, Meal tracking”, “date (7/7/05) and time (12:17pm)” and “summary info”.

[0053] In operation, for example, mode selection button regions 630 and process selection

regions 660 permit selection of food names for multiple meal selections.

[0054] In an alternate embodiment, real time calorie counting system 100 may be linked to a
separate PDA device (not shown) via USB region 699 that relates to USB 220 of Figure
2A and 2B. The real time calorie counting system 100 may link to other computers or
storage devices to allow external control of the real time calorie counter 100 of Figure 1

or simply to load in the food type, weight, or calorie database.

[0055]  Cross section A-A’ is further described in Figure 3D and is a cross section through the

real time calorie counter 100 of Figure 3C.

[0056] Figure 3D shows a cross section A-A’ of real time calorie counting system 100, which
includes weighing area 610 that describes the identical weighing area of 610 of Figure

3C, pad 670, a weight distribution inset 680, a plate 685, and weight sensor 50. In
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[ 00531 In operation, for exanple, node selection button regions 630 and
process selection regions 660 permt selection of food nanes for nmultiple
nmeal selections. [0054] In an alternate enbodinent, real tinme calorie
counting system 100 may be linked to a separate PDA device (not shown) via
USB region 699 that relates to USB 220 of Figure 2A and 2B. The real tine
calorie counting system 100 may link to other conputers or storage devices
to all ow external control of the real time calorie counter 100 of Figure 1
or sinply to load in the food type, weight, or calorie database. [0055]
Cross section A-A" is further described in Figure 3D and is a cross section
through the real time calorie counter 10Q of Figure 3C. 10056] Figure 3D
shows a cross section A-A" of real tinme calorie counting system 100, which
i ncl udes wei ghing area 610 that describes the jdentical weighing area of 610
of Figure 3 ,ne&idp?&g?" & weregresians apel saty i cler ke @e,mﬁer&q 685°amng

wei ght sensopbblh. | WeightitdddeNRnset 468048 IR of mgrdﬁi&aiLﬁgmvgﬁlssﬁiFr Qi g ant
|

and easy to clean, flexible material such as foam rubber. ]

di st ri but i onsdnseret0 is e physivalikepreserdatioarad theowight sghsprifi0anfiHigure/kiagh Figurensor
50 is the phygical. repr nt atd f 1 wei ght sensor 50 of Figure 1, and
Figure 2A a% agﬁl%%o“pf%’ggenggrnésﬁ&ﬁg St igure 2B. [0057] Pad 670 is a

flexible material, such as foamrubber, that provides sgﬁport yet is stil
compal@05HUnd Bath 6Bk iy aiflexible material,c3pch g8 dpam gubhes,cthaff provisies sapnont Fetsagtill
space. Wi gh j ! i i s . i Qﬁg{e il dit

support to wé?m |cﬁé£%?§{ab§?%l?eq f\?\;ﬂ gﬁ%@eg\g%rg'g% (}ffos egpﬁn%%rggggg%eywe%q

di stri but e t bdistribatice irsaid68thprovides andegsasr efdrigiditghhd segponist weighmgtdéa 6MEI ght

sensor 50 is |pocated derneath the center of i ght i Stribution inget 680
o measure alhEfds AP S HEP ROtV ERIS GiRiauct i Pordbind B e ameshiRe sttt
system 100. 5Q6R8plad@85.e2alWdipHTe sénB8brOB0 SisCREAEd NEhdeMShtBNhbOBeridY o RRigH: ©

i ndependently of an external conputer at the time of food consunption. In

this case, tfistribatien tinsee 688 ter measyesupat thegmost central point under real time calorie

monitoring system 100.

[0058] The real time calorie counting system 100 may operate independently of an external
computer at the time of food consumption. In this case, the real time calorie counting
system 100 has memory of the food identification (names entered by a keyboard or
keyboard simulation) and the final weights of foods consumed. Memory is adequate for
many days of such data. The information is downloaded when convenient for
management by a computer based software program with internet connectivity. A real
time calorie counting system 100 having full food table capabilities and computer power

is also easily envisioned.

[0059] Real time calorie counting system 100 can be embodied in a variety of formats. This
reflects the possibility of separating a) weighing functions, b) food identity inputting, c)
lookup of stored specific energy of the identified food, d) storage of meal data, and e)

downloading and up loading of data to internet sites.
[0060] The embodiments can be of a variety of system designs.

1. One Piece: a self-contained device format has weighing capability,

and processing functions. It operates independently.
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system 100 has nenory of the food identification (nanes entered by a
keyboard or keyboard sinulation) and the final weights of foods consuned.
Menory i s adequate for nany days of such data. The information is

downl oaded when conveni ent for nmanagenent by a conputer based software
programwi th internet connectivity. Areal time calorie counting system 100
having full food table capabilities and conputer power is also easily

envi sioned. [00591 Real tinme calorie counting system 100 can be enbodied in
a variety of formats. This reflects the possibility of separating a)

wei ghing functions, b) food identity inputting, c) |ookup of stored
specific energy of the identified food, .d).storage of nmeal data, and e)

downl oadi ng and up | oading of data to internet sites. [0060] The enbodi nents

can be of a variety of..system designs,. 1 . Pi ece.. elfreco hned device
Format has e, ghi ng cdbab 1Pyoe ShaBiph 2y € einind g€ hE pTeed
i ndependently. JNJ5121USNRortaBly storingSRypdridémitiéeiagdiviggibgldh@s : It Avord 88i ng
nodul e can be used portably storjng food identities and wei ghing data. It
woul d be connected to a préo8BESsdt9 HBEGrPsINgTaedule @age & day 98 Ones, BYSFY ety

days to down | oad food portj Lht f i it Y- j on of
data and tine. The processf%ggﬁﬁggﬁﬂlg%ﬁﬁﬁd e?@y%ﬁ@@%ﬁ;&@?b ?ﬁ%?ﬁgﬁp%%b
mul tiple users and nul ti pl ungiogphofrdptarardutims. Thiegro¢dssingvmaglniencpubd skriies ar e

connected to the processin modul e,. ii}. tiple i ghi dules wth
Si ngl e Processing Mdul e: %nyﬁpg't%g?gpﬁﬁkWB%%”%M#’E@WE&%W frlﬂd\é\fes
wei ghi ng nodul es  si nul t aneghtml Yhe RRigh@paMldales dar 3dnh¥ctéd o MY EpracdiBing

together wth each nenber of the famly having their own wei ghing
module.

iii. Multiple Weighing Modules with Single Processing Module: A
processing module could service multiple weighing modules
simultaneously. For example, a family can have a meal together
with each member of the family having their own weighing
module. The processing module can inform each weighing module

of the real time consumption level and target gaps.

[0061] Conventional plates may be used even when multiple foods are on the single plate or a

novel multi-compartment plate may output weight for three or four demarked food areas.

[0062] In another example the pad itself can be a washable and segmented plate that has sections
for different foods. Each section has its own weighing mechanism regions on pressure
sensors. The design of weight sensor S0 in this case is modified to manage separate
regions of the washable, segmented plate and report specifically on food weight, calorie

content, and consumption per each segment.

[0063] Modules can be connected by USB/interface connection 220 of Figure 2A and 2B or
wirelessly connected (not shown). Microprocessors 240 of Figure 2A and 2B can
analyze individual dietary information and analyze family dietary patterns, as well. The
latter exemplified by a question such as “what foods are associated with the family

exceeding their calorie consumption targets?”
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nodul e. The processing nodul e can i nform each wei ghing nodule of the rea
time consunption | evel and target gaps. [0061] Conventional plates may be
used even when multiple foods are on the single plate or a novel

mul ti-conpartnent plate nay output weight for three or four demarked food
areas. [0062] In another exanple the pad itself can be a washabl e and
segnented plate that has sections for different foods. Each section has its
own wei ghi ng mechani smregi ons on pressure sensors. The design of weight
sensor 50 in this case is nodified to nanage separate regions of the
washabl e, segnented plate and report specifically on food weight, calorie
content, and consunption per each segnent;g_[ 0063] Mdul es can be connected
by USB/interface connection 220 of Figure 2A and 2B or wirelessly connected
(not shown). M croprocessors 240 of Figure 2A and 2B can anal yze i ndi vi dual
dietary informati on and analyze famly dietary patterns, as well. The

| atter exenplified by a question such as "what foods are associated with the
f ami 1[00643 x c cMathog afiperation of Realdime CrlerioQountingeSysPém INI5121USNP - 16-

[ 00641 Met hod of QOperation of Real Tine Calorie Counting System Figure 4

iIlustrates pightOW iHlusehtéeim Gowd diRtdAe @f 40fhefhed 4UDCfoRtdpRthting atalltini® csl8hO! | e
counting system 100. These functions are included as possible PDA functions

of real - timoustngsystene dQf Thege fyratiens agoncluded ampessibinPPAgfuneti@gn dferdw.
(00551 55 15 Oy BIPEAR BT, 7,00 o

data tables are
programmed into EPROM 230 that relate food type to weight to calories. See
exangP®Stap| Hen 4He \FeaLsa8rampigsThg Wsigs a structure to be programed into
EPROM 230. Food Item Specific Calories Typical Serving Calories for
Addi tional Inehisaitep theSygeni ispre-ddaded mithri apetatiiig Softiare in EPROM 230. Also,

data tables are programmed into EPROM 230 that relate food type to weight to calories.
See example Table 1 below of a possible data structure to be programmed into EPROM

230.
Food Item Specific Calories | Typical Serving | Calories  for | Additional
per ounce Size typical serving | columns of
size specific

nutritive
composition

Chicken breast, 55 3 ounces 165

meat & skin,

roasted

Taco  Supreme | 65 4 ounces 260

(Taco Bell)

Broccoli 3.75 4 ounces 15

Bread, Garlic 120 1 oz slice 120

Coffee cake 150 2 oz slice 300

Table 1. Exemplary data structure for food and nutritive content table
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Size specific nutritive conposition Chicken breast, 55 3 ounces 165 neat &
skin, roasted Taco Suprene 65 4 ounces 260 (Taco Bell) Broccoli 3.75 4
ounces 15 Bread, Garlic 120 1 oz slice 120 Coffee cake 150 2 oz slice 300
Table 1. Exenplary data structure for food and nutritive content table
JNJ5121USNP -17- Also in this step, the user is also pronpted for data to
store in EPROM 230 such as target calories per day, per neal, and
optionally health data such as begi nning weight, target weight, netabolism
i nformation, etc. Software includes an interface to allow upgrading the

dat abase, addition of user specified food choices, and editing the database.
[ 0066] Step 405: Choosing operating nodeihn this step, conputer 60 executes
software in EPROM 230 that displays a nessage on display 70 pronpting a
user to sele an.operatd ng _node. T lL.cul at e t n h f

I nt ake, the ‘Edss rln %hé&:i & %gsv%llsg ?Slo gr&rrwlé%g?‘?rr% A tolgg(ff%yn @%13%3]\?”%%({ $'u%}cl) S B Sint as
you eat" catdtetiedtpepidapiier aical, ahdeoptisfdlly Beafth dafat dh tae bedianmgwedight] takdee
container or plate" where the user places the  contajner on pad regi gn and
enabl e "wei gieigBhfugtabetismgiqepatinn, eten eSO%FWCWé@ MY Bisstage 1Q ollay pErading wher e
the user is fhbligfabReCHRAIRA oMubdt shOGfied b ¥hoidddUnd Bafting tHOERabase.

[0066] Step 405: Choosing operating mode

In this step, computer 60 executes software in EPROM 230 that displays a message on
display 70 prompting a user to select an operating mode. To calculate the energy of the
food intake, the user selects a weighing mode from “Enjoy your meal” or “Count as you

eat” calculation options.

The user is prompted to “Tare weight the container or plate” where the user places the

container on pad region and enable “weigh container” function;

The method 400 proceeds to step 410 where the user is first prompted with the “Enjoy

your meal” mode.
[0067] Step 410: Enjoy your meal mode

In this decision step, using keyboard 80, a user chooses whether to enter this operating
mode. If the user selects this operating mode, method 400 proceeds to step 415. If the

user does not select this operating mode, method 400 proceeds to step 420.
[0068] Step 415: Executing enjoy your meal function

In this step, software stored on EPROM 230 is executed allowing a user to determine the
caloric content of a food item, or group of food items, using real-time calorie counting

system 100.

The “enjoy your meal mode” programmed into EPROM 230 includes the steps of:
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[0067] Step 410: Enjoy your meal node In this decision step, using keyboard
80, a user chooses whether to enter this operating node. If the user

sel ects this operating node, nmethod 400 proceeds to step 415. If the user
does not select this operating node, nethod 400 proceeds to step 420. [0068]
Step 415: Executing enjoy your neal function In this step, software stored
on EPROM 230 is executed allowing a user to determne the caloric content
of a food item or group of food itens, using real-tinme calorie counting
system 100. The "enjoy your neal node" progranmed into EPROM 230 i ncl udes
the steps of JNJ5121 USNP - 18 (1) Weigh food - Enable wei ght sensor 50. In
this step the total weight is neasured, ghe tare of the container is
subtracted to allow the systen1to calculate the real tinme exact measurenent

of the food added dent.i f od -. The use 0 to nter t.he
name of the food pt)eﬁ—fgll—‘e&— nl?l Wejght $ensqrg é(?sdlsnf g’dﬁdn}[z’?p g i tvﬁ’éghddfa
stored in ERRENuAA0the Th8 off SIRY ottt i EubMaétBE to Alicw tHeQyStBMma6 calchRB fe real
pre-defined Iist. The user selects fromthat |ist or enters a new food
profile. Al tiéneexactmessuremanspf hedeodasdedr can be coupled to the EPROM 230 so
that a food package can be scanned to automatically bring up the identified

food; (3) Add f oodzt) I1aéieify sayd -aniesusehR ﬂr@ﬁﬁe(ﬂ € trier tht ahme 0ftheGabd itbrtfiont he
calories - as the IS added t he i1s obtained and converted to

the cal ories B#stqfrPf)‘fsPrFfbfﬂ@Firﬁ@eﬁbnﬂﬁéiaYaé PRPR@ME30e dhe pser prcks from thep) e
i n EPROM 23k 0§ sdTbq Yot g?re—&'@ﬁd@ lfsh%%%@&téefe'cﬁq"rd?ﬁ 'tl%li‘thsta&derﬁég Qe fdgga to

determne the ratio and using this ratio to nultiple by the weight found to
calculate t haoﬁbt aﬂltenca{all\/elm arbar cod¢ maidesan be cenplduetofthoBPRONE23(ssd thatdefdodn t he

pl ate, the tot calories st or d. anpl e, The.us el ects " Chi cken
br east , " meatPaekae oan BF sEEn@lL i GRAEALY PR e LRREAEEERS o i ght vi &
wei ght sensor subsystem 55 is 5.5 ounces. The calories are

(3) Add food, the user adds the food to the plate

(4) Calculate the calories - as the food is added, the weight is obtained and
converted to the calories by simply looking up the food type selected in the data table in
EPROM 230 of Figure 2A, using the identified weight and calorie data to determine the
ratio and using this ratio to multiple by the weight found to calculate the total real time

calories. Once the food type is loaded on the plate, the total calories are stored.

Example: The user selects “Chicken breast, meat & skin, roasted” from the list. The
identified weight via weight sensor subsystem 55 is 5.5 ounces. The calories are
calculated by looking up the calorie content in data tables contained in EPROM 230 and
multiplying that factor by the weight of the food item as shown below:

5.5 ounces of chicken * (165 calories/3 ounce serving) = 302.5 calories

Display 70 will then show as one of the selected and loaded foods, “Chicken — 302.5
cal.” The user may now select a different food type, and then start adding food to the
plate and the real time calorie counting system 100 of Figure 1 looks up the new food
type in the data table stored in EPROM 230 of Figure 2A or Figure 2B and uses the new

added weight and the ratio to calculate the added calories.
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cal cul ated by | ooking up the calorie content in data tables contained in
EPROM 230 and nultiplying that factor by the weight of the food item as
shown bel ow. 5.5 ounces of chicken'" (165 calories/3 ounce serving) = 302.5
calories Display 70 will then show as one of the selected and | oaded foods,
"Chicken - 302.5 cal." The user may now select a different food type, and
then start adding food to the plate and the real tinme calorie counting
system 100 of Figure 1 |ooks up the new food type in the data table stored
in EPROM 230 of Figure 2A or Figure 2B and uses the new added wei ght and
the ratio to calculate the added calories. JNJ5121USNP -19- (5)
Under st andi ng the Portion size where the jgi_splay 70 shows calories for al

i ndi vidual food itens and total calories on plate Target calories for this

During the meal . CRSGERnARG PERBIRLDA I M Piw 1 SR B ET e

portion sizeindiidigl fdod itdd arid t9eal Galopies 6n G Rirget Qdlodifes FbrOthiseméaltand the
recal culate the total calories. (7) Store neal data - When conpleted with

meal , enter ©oveedl daysanbeshawrn asgvdliore infornmation and move to ready node.
Note that as an alternate approach, the nane and anmounts of food eaten
during the day r’(ﬁ)’Ald@semmbﬁdlz‘eheDahﬂg fherméadt the ubed akaypreiove Aefocdiromi the

content. is typ devi ce woul d n be used tqQ on ne and
vei ght s consﬂﬁtédmgc?ﬁ st fhe RogieT 128 P%ﬁ% el Yrae @?lonaﬁ%wytero}rm ﬁ'aufeo &ot her
conmput i Ng Unjebal &t MetoRUcdiBgesf 00d itens | ookup tables. As nenory capacity
of portable eqU|pnent i ncreases this becones | ess necessary. Method 400

ends. [00691 Step eat de? In.this decjsio £ usi ng
covboar 080, & uad) S BeH o The comel S Bl SRS oIS he
user selectsmﬁhhﬁu@p@ﬂﬁ&bﬂgmq&@@n@mahod 400 proceeds to step 425. If the

Note that as an alternate approach, the name and amounts of food eaten during the day
may be entered therein for later lookup of the caloric content. This type of device would
then be used to only store the name and weights consumed for full calculations done later
when connected to another computing unit containing the food items lookup tables. As
memory capacity of portable equipment increases this becomes less necessary. Method

400 ends.
[0069] Step 420: Count as you eat mode?

In this decision step, using keyboard 80, a user chooses whether to enter this operating
mode. If the user selects this operating mode, method 400 proceeds to step 425. If the

user does not select this operating mode, method 400 proceeds to step 430.
[0070] Step 425: Executing count as you eat function

In this step, software stored on EPROM 230 is executed allowing a user to determine the
calories of a meal as they eat using real-time calorie counting system 100. In the “count
as you eat” mode calculation, the weight is based on assigning the currently collected
weight difference to the current food item selected. To input the identity of the food in
the “count as you eat” mode, the software requests the identity of food. The user begins

by selecting the food type in food data selection region 640 of Figure 3C. The user may
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user does not select this operating node, nethod 400 proceeds to step 430.

[ 00701 Step 425: Executing count as you eat function In this step, software
stored on EPROM 230 is executed allowing a user to determ ne the calories
of a nmeal as they eat using real-time calorie counting system 100. In the
"count as you eat" node cal culation, the weight is based on assigning the
currently collected weight difference to the current food item selected. To
input the identity of the food in the "count as you eat" node, the software
requests the identity of food. The user begins by selecting the food type
in food data sel ection region 640 of Figure 3C. The user may JNJ5121USNP
-20- select the food and weigh it, subseggently the software will calculate
and show the <caloric content using the Same process as Step 415 above. The

user selects the fopd type, eats as nuch as desired, .selecis a pew food
type, and ea“fﬁg"’t fl}’?afooofic?d’d, welg léosug?ﬁq“q’mé' %@i%’ A 3 é’ag’i“%‘é“"ea’ﬂ‘iﬂéb‘”&éi‘efood

type sel ect | QbricS ot iBReL the sarepradiddeds we Al aigRpsumed of that food, added
to a running sumof that food s intake; 'caloric intake is the sum over al

foods of the_runnin u f each food consuped i gh tinmes . its specific
enor gy, Mot HOU UGG aNe frgitie 183 AUGh StAretoE oA M Bog Gk RL: oFs
homemade r eGhicfod@AAA sb Bt Mihe viteght Thatipe $inRP theUadt Too kB PO SeledioBs asumse fo
chooses whether to enter this opera%!39§gnode. If the user selects this
e, 5

oper ati ng notfeaddad weight gonsupied cf dbia ded to3s running s of; ghat fopdess intake;
select this i.N0: 4 p
435: Executf%gﬁ%gﬁ%@$ggggggﬁgﬁ%gﬂgg% gﬁpkb¥ ﬁg%%%g Zgggé?%£CI%g%%¥%ﬁ§Fﬁ this
step, soft waimesdtsapedfioendrB3ROIStRRD400sendxecut ed al l owi ng a user to determ ne
the calories of a honme cooked food itemusing real-tinme calorie counting

syst 0. | . } J i bl jogure 6. Method 400 ends
by pﬁ%@:ﬂgdi n%é}ét %30%@??1%5?% g‘gg{q?F%%’g?ﬁ%%@eg%g:k&%én?g@'dat a node?

In this decision step, using keyboard 80, a user chooses whether to enter this operating

mode. If the user selects this operating mode, method 400 proceeds to step 435. If the

user does not select this operating mode, method 400 proceeds to step 440.
[0072] Step 435: Executing calculate caloric content of homemade recipe function

In this step, software stored on EPROM 230 is executed allowing a user to determine the
calories of a home cooked food item using real-time calorie counting system 100. This
method is described in detail in Figure 6. Method 400 ends by proceeding to Method
800.

[0073] Step 440: Enter data mode?

In this decision step, using keyboard 80, a user chooses whether to enter this operating
mode. If the user selects this operating mode, method 400 proceeds to step 445. If the

user does not select this operating mode, method 400 proceeds to step 405.
[0074] Step 445: Executing enter data function

In this step, software stored on EPROM 230 is executed allowing a user to enter names,
calorie information, and other data of food items into real-time calorie counting system

100 for storage on RAM 235. Method 400 ends.
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In this decision step, using keyboard 80, a user chooses whether to enter
this operating node. If the user selects this operating node, nethod 400
proceeds to step 445. If the wuser does not select this operating node,

met hod 400 proceeds to step 405. [00741 Step 445. Executing enter data
function In this step, software stored on EPROM 230 is executed allow ng a
user to enter nanes, <calorie information, and other data of food itens into
real -tinme calorie counting system 100 for storage on RAM 235. Met hod 400
ends. JNJ5121USNP -21- [0075] Figure 5 illustrates a flow diagramof a

met hod 500 for calculating the caloric content of a food item and includes
the steps of: [0076] Step 505: Reading wejght data In this step,

m croprocessor 240 reads weight data froma nenory device, such as RAM 235.

e B0 Bl A B R S0P
Met hod 500 aabediR@fand inchidepthebfeps bRO77] Step 510: Reading food itemdata In
this step, mcroprocessor 240 reads food itemdata froma nenory device,

such RAM, 235« . ent e selects food itemw th keyboard 80 based on
infoﬁﬂg?]onw%%nglg§§%ngﬁk§$§g?%y 70. Food itemselection is stored in RAM

235. Method 500 proceeds to steg 510. [0078] Step 515: Looking up food item
In this stepn thi sieBnisEapsacsssop 240 reads weiht data flomsa greaigry deviggvisoedisas R chi ng

for food it et ] ¥ i Tl | I iifd c
energy are ng'g?t ;J?ér}g@ dﬁaﬁa ;tnﬁ)éﬁé gg? Z%gisléé,ﬁ?aﬁf %’H‘%%iyﬁ%ge%rh g%aseljﬁ\ivio{ E&tﬁzﬁ}egér eal
ti me cal ori elatoefd iprayiaight waigh€@D ou putared fuod fitemestored dn fRAMN23S. t Metloan$@dnt  of

RAM 235 may be updat ed er the Internet (or directly by the user in Step
525 belomb.lﬁgﬁﬂgﬂgﬁﬁpﬁgﬁﬁ manuf acturers may upl oad new

[0077]  Step 510: Reading food item data

In this step, microprocessor 240 reads food item data from a memory device, such as
RAM 235. User enters or selects food item with keyboard 80 based on information
displayed on display 70. Food item selection is stored in RAM 235. Method 500
proceeds to step 510.

[0078]  Step 515: Looking up food item

In this step, microprocessor 240 reads database stored in RAM 235, searching for food
item selected in step 510. Food identifiers and their specific energy are contained in the
database, which may be provided with the real time calorie counting system 100 upon
purchase, and further the content of RAM 235 may be updated over the Internet (or
directly by the user in Step 525 below). Users and food manufacturers may upload new
food profiles for the database at the Internet site where these may be downloaded as

timed updates, e.g., “new items contributed since last update done March 14, 2005.”

[0079] Calories for conventional food units (e.g., rye bread ...one slice...60 calories) may be
entered or looked up. If entered, the value can be stored by the user in RAM 235 for
future selection. The database information includes, at a minimum, caloric content
listings (e.g., rye bread......... 5.4 kcal/gr) can further provide addition dietary

information, such as fat content per unit weight, sodium content, etc. When the caloric
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food profiles for the database at the Internet site where these may be

downl oaded as tined updates, e.g., "newitens contributed since |ast update
done March 14, 2005." [0079] Calories for conventional food units (e.g., rye
bread ...one slice... 60 calories) may be entered or |ooked up. If entered,
the value can be stored by the user in RAM 235 for future selection. The
dat abase information includes, at a mninum caloric content |istings
(e.g., rye bread......... 5.4 kcal/gr) can further provide addition dietary

i nformation, such as fat content per unit weight, sodiumcontent, etc. Wen
the caloric JNJ5121USNP _22  content is known, cal cul ation of energy

i ntake requires neasuring the wei ght of_&?at food consuned. [0080] The

dat abase in RAM 235 is arranged for convénient hierarchical categorical or
al phabetic sel ection by the user or rapid matching to input inforpmatiaon.

Met hod 500 cpRiseidelRows calculatign of enesgygipfakereqyirsomeasugng the weight ofthai 0qdy t hi s
deci si on st ggneufieqr oprocessor determnes if food itemselected in step 510
is listed in 3atabase stored in RAM 235. |If food itemis not found in the

dat a hod 500 .pr to step 525. If faod [tem..s found.in the
dat aDBE!  ndiotkasse JRORESE e A Birpfed By qamedpitchiepasl BRERHAOM i em
I'n this stepphabdiReeldclo bR Bsbr Y rahid RhaAdhid® td MpRD If¥émidienNaNEtd S¢00d
item Information is entered using Keyboard 80. ahen a new food is entered,

a cal ori c comceeds tealepd2Bt i on page allows filling in blanks to determ ne
the caloric content of a food using any available |abeling information. New

f ood[o0ses By 20 FIEFemQistddg dat abase by the user via nultiple sources,
including but not limted to food nutrition |abel information, a supported

reci pe functiqn, ;0F.. {1 Lor.i ri.c Servi.ce. | e hesS.per gram

i< on_ the Bl o8t B kR RESel BRI e3Pl G Hlieledin 8 S0

concl udes wiih databese sesed in RAM 235. If food item is not found in the database, method 500
proceeds to step 525. If food item is found in the database, method 500 proceeds to step

530.
[0082] Step 525: Enter food item

In this step, a user is prompted by display 70 to enter the name of food item. Information
is entered using keyboard 80. When a new food is entered, a caloric content calculation
page allows filling in blanks to determine the caloric content of a food using any
available labeling information. New food items may be added to the database by the user
via multiple sources, including but not limited to food nutrition label information, a
supported recipe function, or a mail in calorimetric service. If the calories per gram is on
the label that may be entered and the calculator immediately concludes with the result
displayed. If calories per portion field are filled in, fields for number of portions per

container and weight of container are highlighted. Method 500 proceeds to step 535.
[0083]  Step 530: Specific energy per unit weight listed?

In this decision step, microprocessor determines if the specific energy per unit weight of
food item is listed in database stored in RAM 235, If specific energy data is not found in
the database, method 500 proceeds to step 535. If specific energy data is found in the
database, method 500 proceeds to step 540.
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di spl ayed. If calories per portion field are filled in, fields for nunber of
portions per container and wei ght of container are highlighted. Method 500
proceeds to step 535. [0083] Step 530: Specific energy per unit weight
listed? In this decision step, mcroprocessor determnes if the specific
energy per unit weight of food itemis listed in database stored in RAM
235. |If specific energy data is not found in the database, nethod 500
proceeds to step 535. If specific energy data is found in the database,

met hod 500 proceeds to step 540. JNJ5121USNP -23- [0084] Step 535: Enter
specific energy per unit weight data In this decision step, a user is
pronpted by display 70 to enter the spechgic energy per unit weight of food
item The result display pronpts whether the new food information should be

S R T LT

ﬂgﬂlay contains a section that
supports entering the calories for a portion of food, weighing that portion
and ent er i ngnthiedeaision stepa usat is pramptedby display @0 ta ¢nderdhe spizaifis. enengly penmatit on i s

ent ered usi ng..key rd .80. t hod 0_proceed st 540. [.0085] Step
540: Cal cul a‘??lglg @g@gf‘. eén'e%;gvs%FgFB%?ﬁ Rr?rgmssl‘ﬁﬁe?ﬁrst‘ﬁgtng& f c?lg‘ﬁ%té sor
240 mul ti pl isheultihg: adiRdi foi theefadd Qlatabede atitl in Ry Ghde, dle kpRific eh@py liyaldrie

total weight of food itemto determne the total, caloric content of food
item Resul%8teaPés displpysd anfhedispless Thedisplay coyigings section ¢ss sypports eRteries

il ustrates yge EREAQToPS potioh ' #dd VefpRin@ thét pRRINERY hitPhgitld fesfRRE Moridf 2
honmemade reci pe, andoingludes the’sfggggbf.pStep 810: Enger rgc?§% nﬁgg,
Step 820: t aostentionthwidatabaseSinderm@sion is/emiteyéd dsimgkeyboap 884 MetihodSMhroeedor e
f ood itens?tStgg %@0: Does the recipe require further cooking? Step 860:
Cal cul ati ng 23 P adjustnents and Step 870: Entering recipe content into
foods table. [0087] Wen preparing food, the dish nay be nade from
i ngr d188ht s Suert W0c Ladeulatingomeeific ekargywy food item

In this step, microprocessor 240 multiplies the specific energy per unit weight of food

item by the total weight of food item to determine the total caloric content of food item.

Results are stored in RAM 235. Method 500 ends.

[0086]  Figure 6 illustrates a method of calculating caloric content (specific energy) of a
homemade recipe, and includes the steps of: Step 810: Enter recipe mode, Step 820: tare
container, Step 830: weigh food, Step 840: Are there more food items? Step 850: Does
the recipe require further cooking? Step 860: Calculating cooking adjustments and Step

870: Entering recipe content into foods table.

[0087]  When preparing food, the dish may be made from ingredients with caloric content known
by the computer. Then the component fractions may be estimated or measured while the
ingredients are added to the preparation bowl which is being weighed by the device. The
device may then properly calculate the caloric content of the resultant mixture and final
(cooked or otherwise processed) foodstuff. The final value for the prepared food may be

stored within the database for future lookup functions.

[0088] The specific energy (SE) of a home-made food item, whether cooked, mixed, or

constructed is entered with the aid of real time calorie. counter 100 of Figure 1. The user
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by the conputer. Then the conponent fractions may be estinmated or neasured
while the ingredients are added to the preparati on bowl which is being
wei ghed by the device. The device may then properly calculate the caloric
content of the resultant m xture and final (cooked or otherw se processed)
foodstuff. The final value for the prepared food may be stored within the
dat abase for future | ookup functions. [0088] The specific energy (SE) of a
honme- made food item whether cooked, m xed, or constructed is entered with
the aid of real tinme calorie. counter 100 of Figure 1. The user JNJ5121USNP
-24- cooking food to determne the final calorie count would use the
followng nethod |listed in Figure 6. [Q?§9] For itens put together wthout
h

enough cooking to lose water, the algorifhm determnes the weight averaged

energy content for the final food product by weighing each ., conponent pm nus
its contai néPOKpRL fasf{ﬁqrwgwstgsgﬁaloqa?%ﬁpwsm woyld &ye B foHepsing anhodghigted: i ng
the energy Ggpmi&nREeof the ingredient fromthe food [ist. Any water added
must be included as a wei ghed conponent. [0090] SE = Sum (WEi )/ Sum (W)

[ 009 t i.temis cogked, the specific ener is corrected f.or the | ost
oi 10888l of on el et ol Rl ponoss PR pan e eleeritin Affrare

i ngredi ent s thé wligh" avaidkel 0aRFSA conte@OR) RECiml Sbd (P / by vl g3 leadther e
SEc, the cooked energy content can also equivalently be expressed as
uncooked SEOMPORIMARY Atgeoontajpes r(Ehe\measyring) SpeoRE QURWSE ghiray [000Dap) dnte

pr ogram st or ; i | L4.e5: : t C ] f ood
onaumsd, s e @R @R bt 7 irehkico i 1R Pk Raed T b
transfer to iacludddght wagiredeompbnenor ogr am t hat conpares the energy intake and
the energy utilization over time and identifies opportunities for

partiiggeppr food substituti @ps. gSHOWHEY IRV WRNY cal ories per nonth would be
save byPthe recomrended suggt§tu?¥%n . (W

[0091] If the item is cooked, the specific energy is corrected for the lost moisture of the cooking

process. Any loss of energy by the burning of ingredients is minor and ignored.
[0092] SEc = Sum (WiEi)/ W¢

[0093] Where SEc, the cooked energy content can also equivalently be expressed as uncooked

SE x (Sum (Wi)/Wc), where Wc is the cooked weight.

[0094] The program stores the food identities for the meal, the calories of each food consumed,
and the calories for the meal. This data is available for transfer to a weight management
program that compares the energy intake and the energy utilization over time and
identifies opportunities for particular food substitutions, showing how many calories per

month would be saved by the recommended substitutions.

[0095] The advantages over prior art of the above described device and method are numerous,
including: (i) no current food scales keep track of calories consumed for multiple food on
a real-time basis; (ii) no current food scales provide a way to keep track of different
foods all on the same plate; (iii) no current food scales correct for uneaten portions; (iv)
no calorie counting system takes the weight of a food from a sensor and calculates the
weight of food consumed and multiplies this by the caloric content of the food; (v) no
current food databases display calories per unit weight to support weighing of food.

There are no inventions addressing the need to determine the caloric content of a food.
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[ 0095] The advantages over prior art of the above described device and

nmet hod are nunerous, including: (i) no current food scal es keep track of
cal ories consuned for nmultiple food on a real-time basis; (ii) no current
food scal es provide a way to keep track of different foods all on the sane
plate; (iii) no current food scales correct for uneaten portions; (iv) no
calorie counting systemtakes the weight of a food froma sensor and

calcul ates the weight of food consuned and nmultiplies this by the caloric
content of the food; (v) no current food databases display cal ories per
unit weight to support weighing of food. There are no inventions addressing
the need to determ ne the caloric contenpgof a food. JNJ5121 USNP -25-

[ 00961 Busi ness Methods for Real Tine Calorie Counting In addition a nethod

of dqgj busi ness | rovi ded herein.. Copsungrs, nmanufacturers, or

restiﬁ&gi eur 3"SHHEHS b@“lﬂg‘?&;"ﬁgﬁﬂpﬁw‘i?‘fl@ﬂ??f‘?f’ggﬁgcapsul e and send it to a
service conpany who will return the caloric content for that item To

det er m ne t Ha addition A anethnd efoingfbusimgss inprwvided dieieine rfongnmers, marufgsturetsneent by

adi abatic bo calorinmetry 4is . tvpically.th i ndust,r t.andard, The t ot al
oy ot oG RER IR dich 8 YRSl k% cobfe g O 0T Foibioe ERAR) 2 |
food sanpl e wiv wilbteagh taatorivadoatennk eat iterdle Moalearminethe calyhetonerne s miye.  An

initially weighed sanple is sent in, dried.to elinnate water, crunbled for
fast conbusti¥niOOGLAFRASTOES SNEEY [cPnieh! B %@%La@& &, 1sapmicele theat
rel eased intigyatd, GAHARET 1 @he ROAHYStetiaN dndly F FURSHAR JardiBfSSd absiphRaguied by

calibration of the surrounding tenperature rise and correcting for ignition
t her mal i npudeterfifned Wy bumingothieefood, @OPlec il arstest )bomd tHlerimaiet vodemelnvapedised

i n expressing_ _ener val ugs .of. def,i ned antity .of f.oods. .[0Q097] A sinple
busi ness rretq%g g R%\séﬁuﬁ%orlfgn d?lu?ﬁy s c?(E:ieSs'fi %:l:leoﬁss P sm’ofin?‘ﬁgo feghl i gatesf’t eps:
(1) User (cusimbled for fastoduibastion)Bimed (®pwally indénéxyigeh AGn@ph&d), had chetieat
requires a calorie per weight neasurenent; Qg) Findi ng a service,_provider
of bonb cal dekepsed ru&tofagrco;p@&ptl%q }gﬂqlﬂc,tﬁga,nd surrounding materials measured by calibration

of the surrounding temperature rise and correcting for ignition thermal input. The
kilocalorie (1,000 calories) is the unit commonly used in expressing energy values of a

defined quantity of foods.
[0097] A simple business method in support of this process consists of the following steps:

(1) User (customer, restaurant owner, etc.) identifying a new food that requires a calorie

per weight measurement;

(2) Finding a service provider of bomb calorimetry for meal planning;
(3) Sending food sample to service provider for analysis;

(4) Receiving information back from service provider; and

(5) Paying service provider for information received from analysis.

[0098] Restaurants may list the caloric content (kcal/gr) of their rapidly changing offerings in
addition to the less specific kcal/portion, which is inaccurate if your portion is larger than
the one assumed or if you partake of less than the so-called full portion. The device and
disposable samplers are sold to restaurants so that the caloric content of meals may be

provided, where required by law, while retaining the menu flexibility characteristic of a
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(3) Sending food sanple to service provider for analysis; (4) Receiving

I nformati on back from service provider; and (5) Paying service provider for
i nformation received fromanalysis. [0098] Restaurants may |list the caloric
content (kcal/gr) of their rapidly changing offerings in addition to the

| ess specific kcal/portion, which is inaccurate if your portion is |arger
than the one assuned or if you partake of |l ess than the so-called ful
portion. The device and disposable sanplers are sold to restaurants so that
the caloric content of meals may be provided, where required by law, while
retaining the menu flexibility characteristic of a JNJ5121USNP -26- fine
dining establishnment. Wth increasing popglarity of the device, restaurants
and food providers may provide ID tags wth their food so that the f ood

N e L e e A g e

encodi ng of Oﬁ 6¥i@ota fay ipidvadTHD ta@ withthditebd d@Mat tRdbADidenhtity hkay Headnediédby
content. [0099] Current wei ght managenment praogranms may npnitor caloric

expendi tur e hasporg eade: BEWD dag te“/&ﬁ@lo%t‘Ho‘&befn@ﬁlﬂl%ﬁ&é“ﬁ%@&@“t}’ﬁ"é@ga%te&buI d
enpl oy patlggkn C n usly
I naccurate i'f not i zsatg% g(gﬁtu 8 é?lg%d‘q%%f%%zvae];nﬁﬁ?ﬁﬁéﬁ(ﬁe&/r i?riet 1‘?“3@ %tadgggé)t hi s

i nput node wiatdnicrestent: ed wei ght of food consunmed for far nore accurate
tracking of calories consuned. No current system provides accurate timng
of C3heyo} C | AlrithPweight &Qﬁageﬁfeﬂttpragram&ha@%mmafi@aloﬁ@&ﬂeﬁalﬁﬁe RLigYy ideRvRecUr at e
timng of caloric intake.” This could bé used as an input for an appropriate
i nsul i n punmndaingthods hmentitned athove. dd’:r@gramedcqilédnwlaﬁdpamnhonplal dloveodyser s
to control Q di I | ated or
consuned so Ct%Hgl.{an(%loél et erpaggnt IItlp%.E ISa XOtS'IgOUSB’l mgc%uratt OI’? g?is 108 %

limt cal oriThis ﬁévah&thtﬁlaxreplaaesthshﬁbmmdﬁswlﬂedlehsiur@etvslghtT ﬂlefoodevn@meﬁ&yr drive

the delivery of insulin froma W th si short of a continuous
ol Ucose sendBF mOTs skt rakRg o HeAlbsS rsiRs %ugel?. cuHpPRY Systepgkides accurate

timing of caloric intake. In the count as you eat mode, the meter provides accurate timing

of caloric intake. This could be used as an input for an appropriate insulin pump
algorithm. The above described device and method allows users to control food portions
by displaying in real time the calories plated or consumed so that a dieter may take a
smaller portion or stop eating to limit caloric intake near to or below desired targets. The
device may drive the delivery of insulin from a pump with signals, short of a continuous

glucose sensor, from the above device based upon caloric intake.
[00100] Added Embodiments

In alternate embodiments that can be designed by one skilled in the art, data collected by
real time calorie counter system 100 can be integrated with other weight management
data for further analysis and user benefit. Examples of other weight management data
include duration of periods of exercise, resultant calorie expenditure, markers of fat-

burning metabolism, subject weight, and expected/calculated relationships among these.

[00101] For diabetic patients, a modification of real time calorie counter system 100 integrates
data acquisition related to food intake such as calorie or carbohydrate intake data with an
instrument that records blood glucose (BG) readings either by chemical analysis of blood

samples or indirect readings that correlate with BG. Exercise history and plans can also
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[ 00100] Added Enbodi nents In alternate enbodi nents that can be desi gned by
one skilled in the art, data collected by real tine calorie counter system
100 can be integrated with other weight nmanagenent data for further

anal ysis and user benefit. Exanples of other weight nmanagenent data i nclude
duration of periods of exercise, resultant calorie expenditure, markers of
fat- burning nmetabolism subject weight, and expected/ cal cul at ed

rel ati onshi ps anong these. [00101] For diabetic patients, a nodification of
real tinme calorie counter system 100 integrates data acquisition related to
food i ntake such as calorie or carbohydrate intake data with an instrunent
that records bl ood glucose (BG readingsj,either by chem cal analysis of

bl ood sanples or indirect readings that correlate with BG Exercise history

and plans c | so. JNJ5121USN be.dat a | ne ated for devel o ment
of personal i tf‘n‘gfﬂrP?faE?g g§t‘§é’ﬁlt2°pmtg%ﬁ§rs°m\}§?‘fdﬁ?ﬁlpe%\ BPEntProgE
consunpti on Wrﬁiu@rrafad@ﬁtsvm tbo&@oﬁsuﬁﬁaaaﬁ hﬁ@ryv@u lvtliogkvireent BG wduRbalvise that i ent
on adjustnents to insulin dosage or punp delivery to achieve better

managenent ctiabgtig qetipnt. onApdjpstmentystot WSy %@gﬁ% REPrMp delivery tnaghieyg betenke
data exist: mieBaRlr G R bntCRIARLA ) Sy APk ol dntood A dhud BHist®VerY
carbo at es conhsuned

extra 15 gr or
(hqg: /1 v, UCAms(hxeﬁipl'erT‘bBGﬁdi abﬁlaﬁsfsudijimm@ 1t efl jnstliblfor Fyery Bacordi grgor

i nsulin adm nis tlon and exceci se furfher, enh nces the rej ps that
can be anal"ﬁ@ y é?éﬁoBWW@&%MMMM Elﬁnib

used to det eg&hoRfing MBEhid Mﬁlﬁisﬁﬂ%lﬁaxﬁcéx%@d"&' ﬂnLtMérteYlhE&eé ﬂ}%%l'aﬂox?sﬂ sfte@dad nt ake
to devel op persona %lzed al gorithns ainmed at better control of BG within

nor mal r angdw. anfilysed bisgd onithe storedidake efsthe sysi¢ry.z iThg detacksa byl used sedetenmrinent | y
exist in off thﬁldlvu? ai BPS qug stlt,%wg'ngo 1? S 19 Rﬁ fo%%leg%aq(t e% dé%tlo%oﬁex%&%tliggﬁ
couri using a

design for t%@ PE e caldri e syste
sinple tine aguiltmat sinsidait et abhirel dfrBG:wn‘tbmumnnﬁlOranmr rmndse ﬁnhctgimmsbas

I nbal ance or n may be identifi and correl ate i he ne
and food cataé‘ﬁUF‘in§§l‘?Q%\/83P‘iPé6 cufTnyl y, gxigt lﬁéﬁd thg shelf Profiys aqtﬂ?%l cH%q n can
be provided jh@ § BRtens 8EsigH for Ih@redPHin€ Rhlorie counter system 100. For example, using a

simple time and date stamp feature in computer 60, periods of glucose imbalance or

weight gain may be identified and correlated with the meals and food categories involved
in these periods of time. This information can be provided to the user or to a medical
professional for assistance. The data on meal composition and caloric intake patterns
provided by real time calorie counter system 100 may be uploaded to the real time
calorie counter 100 of Figure 1 to a centralized processing location (not shown) for
advanced analyses, or communication in summary form to a participating physician or
health care professional. The data may be downloaded, merged with other sensor
information, or used in conjunction with symptom logs for support of disease
management or wellness program functions. These may be used to make a range of
personalized suggestions to improve desired outcomes based on the specific records of

intake, exercise, drug dosage, and results recorded for the subject.

[00102] The real time calorie counter system 100 of Figure 1 and associated methods of use offer
numerous consumer benefits. Users can view the caloric content of food eaten taking
actual portions into consideration. Often consumers are making wise food choices, but

need feedback on the portions they are consuming. As an example, should a user want to

JNJ5121USNP



prof essional for assistance. The data on neal conposition and caloric intake
patterns provided by real tinme calorie counter system 100 may be upl oaded
to the real time calorie counter 100 of Figure 1 to a centralized
processing | ocation (not shown) for advanced anal yses, or comunication in
summary formto a participating physician or health care professional. The
data may be downl oaded, nerged with other sensor information, or used in
conjunction with synptom | ogs for support of disease nanagenent or well ness
program functions. These may be used to nake a range of personalized
suggestions to inprove desired outcones based on the specific records of

i nt ake, exercise, drug dosage, and resulbg._recorded for the subject. [00102]
The real tinme calorie counter systen1100 of Figure 1 and associ ated net hods
of use offer . nuner V|em1the cal.oric content
of food eat «?ﬂd £ ] gg“%ét fms%’r nqnéey(zc?%?fedrg? atfrflgﬁaloae RS Sﬁ'gteﬁler S
are naki ng V08 £tHeOgdr @éleatt@e‘suttéiutas aﬂﬂ@d fo&E dads butier fohthepslite] aib rdabieyhear e
consunm ng. As an exanple, should a user want to JNJ5121USNP 28 add a pat
of butter t&2rieHef thwmwm of fhuttep added t vigdisplay T0e diheqopeeangncsrateihe geeler

system 100, "

pl>/at e, and rp egg)zl t eig n@a egﬁez}é d%ﬂ%%ﬁéfog@&%lﬁ?gg’rh Egs?@g rOQﬁ%%) H{\?} g'hdér I's pzbgy 70.
The consequ eimcevexfthet $tandact partion panuchdessshaewhat theynarel nsadetb wonkusphgy edkdyor
viewing. This is th n aI a user i scover the standar ortion
ok | esadrinagedape by e RuEt Bl i R R kP st TPATRTOR ! he

real tinme cagh@fitgicsivnitvath Ieyslam 100 is that it replaces m sconceptions and
fabrications with hard data. [001031 Wi | e the present invention has been

1 uiﬁéﬁ?%gldi\?’x d%?%res@r&t 119ven 1on eeﬁlflh}%ﬁ% Sp estc%gtlj]# of sie§e %ml%q?i?men% ?ntl on

of t Festric Scopeé o e appended

clains to sughotded ﬁtdntloﬁduﬂﬁllé@pﬁhdaﬁfﬂo&ésnﬁkt’l%r lifhxhe §sirit &ackcEpdstthe apede Wi | |
occur to those skil]led in_the art w thout departlng fron1the sco e of the
i nvention. MBS iResuch defail. Dumsrqus varigiong. hanges cAnd i bstidtions 3l QoGRF ththpste

present i nveR{ile®Nn GRS aRewhRhS R 2phtitE fYom the scope of the invention. Moreover, the
structure of each element associated with the present invention can be alternatively
described as a means for providing the function performed by the element. Accordingly,
it is intended that the invention be limited only by the spirit and scope of the appended

claims.
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described as a neans for providing the function perforned by the el enent.
Accordingly, it is intended that the invention be limted only by the
spirit and scope of the appended clains. JNJ5121USNP -29- [00104] What is
clainmed is: 1. A nethod for nonitoring dietary caloric intake of food itens,
said nmethod conprising: a. selecting a portion of food; b. weighing said
portion and inporting the value into a conputer; <c¢. inputting the type of
said food into a conputer; and d. obtaining the caloric content of said food
by froma database. e. Using the conputer to calculate the caloric intake
fromthe inputs. 2. The nethod of claim1 further conprising the step of

di spl aying and storing said caloric intage on said conputer. 3. An
apparatus for nonitoring dietary caloric intake of food itens, said
apparatus conprising: a. nmeans for weighing a preselected portion of food;
b. a conputer for inputting the type and wei ght anount of said food therein;
and JNJ5121USNP -30- c. a database operatively associated with said
conpl@UP4f orWhatinelpimed ithe caloric content of said food. 4. The apparatus
of claim3 further conprising a neans for displaying and storing said
caloric content of ridhéh ¢ RhRbring diekt? ARIROMAL 6f Hdd Rahlll {iPime
conprising a step to correct portions size by etern1n|ng an anmount ?eft
unconsuned. comprising:

a. selecting a portion of food;
b. weighing said portion and importing the value into a computer;
c. inputting the type of said food into a computer; and

d. obtaining the caloric content of said food by from a database.

o

Using the computer to calculate the caloric intake from the inputs.

2. The method of claim 1 further comprising the step of displaying and storing said

caloric intake on said computer.

3.  An apparatus for monitoring dietary caloric intake of food items, said apparatus

comprising:

a. means for weighing a preselected portion of food;

b. acomputer for inputting the type and weight amount of said food therein; and
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6. The apparatus of claim3 further including a display to show an anmount of
food consuned in real tinme. 7. The apparatus of claim3 further including a
bar code reader for inputting the type and weight amount of said food

t herein. JNJ5121USNP '

-30-

c. a database operatively associated with said computer for obtaining the caloric

content of said food.

4, The apparatus of claim 3 further comprising a means for displaying and storing

said caloric content on said computer.

5. The method of claim 1 further comprising a step to correct portions size by

determining an amount left unconsumed.

6. The apparatus of claim 3 further including a display to show an amount of food

consumed in real time.

7.  The apparatus of claim 3 further including a bar code reader for inputting the type

and weight amount of said food therein.
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