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

| NDI VI DUAL [ 0001] 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. [0002] Field of the Invention
[ 0003] The present invention relates in general to nethods and apparatuses
for neasuring caloric or other nutritional conponent intake of an

i ndi vi dual . [0004] Background of the Invention [0005] The percentage of the
worl d's popul ation suffering fromobesity is steadily increasing. Severely
obese persons are susceptible to increase? ri sk of heart disease, stroke,

di abetes, pul nobnary di sease, and acci dents. Because of the effect of norbid
obesity to the life of the -atlent nmet hods of treatlno
bei ng resear ch&AMETHAOD A AR A 9% MEE A N N R LA opesi ty
have been tried w th virtual ¥QUl S d rU‘“'etary counsel i ng,
behavi or nodification, wiring a patient's jaws shut and phar macol 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

nnrbhd obesity are

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 oyed over a |ong ter homever as the often cause severe irritation,
neces i n&ROSS RELER] ELATEDAPRLICATIC

=P : grruption of treatnent.
Thus, the nedical conmunity has evoI ved surgl cal approaches for treatnent
of norbid ob&istapplidatioh ichimsithe bahefit ofil.$. Pravidond dgppliepivatSer No. 69/592,919

INJSI21USNP - 2. 11e, phese b Ba"{piSERHSE FURCREARNENTENG EoRREA NG
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. [0007] 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 ot Rer i ndependent variables, caloric
expenditure data or exercise records, drug dosing, illness, stress, and so
forth. That itlee bessay,past hemagethesd pogsinmriesg@rmblyenrsdecandal afkcensumesccess
to detailed nd accurate dietary data at the |l evel of average daily intake
pl ots, break&uf®®oby neals, day of the week, and, if necessary, the ability
to dive down to the food conponents of out of limts nmeals. The al gorithns
used 080T i v&hefsibire of phenpordeperativeyapprogelies andyl oy dn ghaididBenltiesnid knowing dnd

i nproved by addi.tion .of .cal oric. of carbohydrate intagke.as an,.independent

par et er . TRFiRR FAcE o AEPHIB0R RETMBRNG PRmk PR 8T Airert SETBE oM o
seconds. ( ThealoHPCad ¥tk Ynitetivee Ncdrhpte! cbisfipfien, 2 bl taldf peegsk ftb Ostéhe
plate and ingesting it.) No previous device addresses this need prior to
thi s i nvent i amtritighil compsnents sudhgistfateontsmt, fsalé dpvelssete o fypsiiale RATHON MOEItgrEE

rati onal manage 2 riti : d
food are of JafqeyantbilThdiiay Aot ahd yRBak: ERERRHTR o BhenGOZHAR
carlbohydr at eReaf @ins pottidni feediack &ad tevatwes for disrssabunled mdre thtin Yhegaiedd fo ewdi um
protein, dietary . fjber, sugar, calcium jron, and various vitamns. Al of
these can be oF g piarmation yienals g fhey eptghatheir fimits E@qu ek f3kE U285 1514 ¢ he
fol | owi ng, where,calrehiofs iRhe, HR3E 1 PREIAS chRlateSHRI Wik RS ddpBRtiehPldridgles) t 1S
under st ood users could be nonitoring other nutritional conponents, nultiple
nutritional ocenglonedt blood ginapereadings, alsopmteanatingr dats hoat ther ether imdspiridestt | on

of multiple foaq araneters. ..The conmuni cati on of .t hese data can be
P varla%lgs, caloric expenditure data or exercise recordg, drug %osmg, 1f1ness, stress, and 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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JNJ5121 USNP -3- nunerical, relative to personal targets, or qualitative, as
in a good/bad, healthy/unhealthy, green light/red light or simlar

qgual itative conmuni cation. [0008] 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

i nforned pati ent nmanagenent. The consideration of all conmponents inpacting
the patient outcones is appreciated by thg patient. This data provides the
professional with a picture of the |lifestyle managenent challenges. At this
time, the outcone drivers, food and exercise, are poorly neasured

seeki ng ways MHECHER gL Ve B Bergmalr TRFEGTS) PaRNeljbys. aswa@O?%b%é@é@ﬂ@h%l%y to
hel p nanage overwei ght, underwei ght,
geriatric, ﬁqé %ﬁ%eh ﬂg(grogg %g%fliéécﬁ@??&dtm%?ght and ot her health

probl ems for a variety of reasons, Brief Su the I nvention [0009]
Provi §088her & sightamansesmpntPapgiams yhilize tataen e 259&111 CORSUAtpLan ga} 1pr the ake
of food Lt eWhery] i RRRR!GH HE bRl MlMsh ARAN ik Al THN Rhwcikd r8fds o
portion of fooJ a conputer ting e t'ype and accepting the
wei ghed anoumtenudry; ilneolfvea)els,tiniamstdrfemanthtwslthug manygicapksave percatnpwabeysion for,
associated with.the co erbfor obt lnln t he calorlctéﬁ fu rienH qgntent
of the act ualP®diHef eé ©n 1?588&3?’§}%b°n80 YFRecruds, prygt of dhy aﬁﬁ?rsa‘ﬁ& V&Pboar d
designed to ldﬁubeﬁ@ﬁ{anxgérﬁbnt B veRERUIRford r Sadre RIS AnddOpatiat A g ¢ al"hbs
[0010] The apparatus wei ghs portions and tracks either changes i n weight of
f odds” as t heyonsideratigmeliplb gompeneats Enpagting dleypatisat qriceiRes isf appresiateds bﬂ%@ﬁ
foods ("l eft a
met hod for n%\réiﬁ{orm]gst gétgi’gﬁcgﬁsﬁfla e %E%b%lo‘{’d%%i%%ﬂ-ut |tﬁ|]“!§|ﬁ£e§h’?§n££&\éhgﬁg
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

reasons.

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 ecach 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 in accordance with the present inventjon. [0016] Figure 3D is a cross
section of the real time calorie counting 8ystem 100 shown in Figure 3C
[0017] Figure 4 illustrates a flow diagramof a nethod 400 for operating
real -ti me calporiien, ioputting e syt end Mxighefl 0OM@int Fifgihe efobd i intou s t goapaera afid ow
di agram of a t.hod 500, for cal tkng 4 he loric content of a food item
[0019] Figuré® 1p1gggler%!%§og}%nﬁéﬂtﬁ?’Fﬂoﬁiﬁﬁ)én%gftal?qs% content of a honenade
recipe. Detailed Description of the Invention [0020] The present invention

i s an appar atgg.A8 BRIt IHRFi iLtoring dietary intake of food itens,

i ncl udi ng ope‘r‘a‘t‘l‘mraﬁﬁwmr—a‘g%I gorithnms to acconplish this, and

busi ness . et hods f hat .enpl oy this gpparatus. [0021]  The apparatus nonitors
and t (9834 en%lgwlmhlglgﬁv Hagram pf piredlpane@asisropting system 198er . The user
enters the identity of each kind of food being consuned using any of a

vari et[0013pf sEignrds 2dedrid@Bsare Thailed fintiidnal biock dagrannf sdab-tneeakuit gowmitingal | y

det erm ned bysygtertglalroo_ 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 § 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 apparftus has and a display, which

di splays the calories of food portions as they are added to a plate and/or
while food is bel consunmed. These real-time readi ngs may _then be displ ayed
along with t h@ a gt logRed paskpgas wﬁa&ct identifieation, nThk weieht gt food sonuund ifreal

Spggfgyége Thi rea.f?)y g&ﬁ@ﬁﬁﬁéﬁ y and S|gﬁgﬂ?%§(%ﬁ%€8ggpk%l I@Qﬁqﬁﬁﬂﬁﬁfalso

i nformation tﬂstegtormeedby @vemgtmg eﬁ foodstuffl agtually bossuded) The taﬂenrsokﬁ:cbxhphs}ﬂem | ty

of each food, the wei on u e caloric,c ent., c
time of consuMAStLHOf ys X/Q’rel"é‘f 91’]8ffh?ﬂ Hemt 9"35]:\%1‘1‘{}%“@‘% plate |Se E;table%yt e

downl oadi ng Ociliet%P{b?ttg@éhascife@ﬁ oﬁm&rﬁ@;&nfﬁ&a&ﬁsscﬁépdomqagdu, @thlﬁnQQhﬁfme@&tlf' ng

accurate caloric I ntake by wei ghing food portions, identifyi
item and havis d@lngweommed@néuqoaﬁnawub/l gighed, taﬂpwﬂg ml-stpechSpley @tﬁenagmeby

the weight of food.to e ecord ke. | al so.provid

descri bed her &PRMed; Oﬁglgﬁ}fﬂs Overipﬂ Pée%h&ﬁ({iz eélgf‘i‘atﬁd BﬁFtaBgﬂTaépl ay
the running catight disdolhH Eroastht @otlionof tieiesddient ﬁlﬁrau@ abdedtaied. p%@fagi)arbﬁﬁs
spobnful These nethods nmay, al so involve the step of displayin

devi ati on of hasand adisplaynihish displayp iscalorisoef fopd arsiongyes thgx ar@ar-lg@d taadlateal

targets. 1002y ohincThlR iCBHRE St AsHTL G FLANES oy et ohiglaeY !

di agram of a rea me cal orie“counting sy & a
sensor 50, a slomgputthrth@eviatich Sphapersdhal aaidmamtaktpuatgetkefor @:&ch ﬁmﬁlhalﬁlﬁorahe

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
i_ 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- [00241 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 [00251 Conputer 60 is a
conputing device such as a personal conputer (PC) or personal digital

assi stant (PDA) or a integrated conputer ug the overall real tinme calorie
counting system 100 capabl e of executing *software progranms and storing
data. 100261 In operation, a user can determ ne the calorie content of a
f ood (024 by Az arshividual leen fvomigh faadeitenaoot fiodewntames; sich as hqiate canmgpivaight

h | at i ght, . 50.,.T [ t t d tail
e e ghed” prebior S8 (iR R TR g8 7 Efegh3itov; Thidood {6t E<7tk “riE% oo
cont ai ner NMaYmBHELS pREQT oD W efdiBes6F 56 hdivil@lNerQhburel thp@hérOQsthi s &M enfifd

food container is determ ned by wei ght sensor 50 and the wel ght measur enent
data is trarsedlt Theifaod itsswpnaiebe weighahprnitte eatgy dehilsteatinge titelnfthe he

food contain - . e | ten

selects or i ﬁ%’u Oglst%gltaﬁg'%qgtre{ ?S%‘Bﬁgoc?&hf%%dﬁa%ee@%%t o%@ggﬁgrwﬁ%&%eut er
60 receives tpuevettsitley batpries drrphwged yrib Farther81Rtail andeightaiersr Shés fouhdin Eighey | es
in food item_and stores the data along with the tine and date. Conputer
transmits the ¥§9%r mation to di splay 70 for the user to see the infornmation.
[00271 Figure 2A is a detailed functional block diagramof real-tine calorie

count i[0ag5$y st Emput &kl iReadontputing daliar sueh aoa persoigl sympwter B of petsteal dighal udes
wei ght sensor 50, display .70, a keyboard 80, a conputer 60, which further

i ncl udes an &‘?%i?%'&-@@%ﬁ]iOéiatlaqeg’(a}ﬁdﬁf’mpé‘t‘?ﬁ%g‘?é’? “2@5?‘3&‘% Fte PG sy§elder
215, a uni vergplcapddid 8t exBiiing dSBVartdRografs biiibring 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 S0 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 2485, a decoder

250, a decoder 255, a data bus 265, and an address bus 270.
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out put (UO device 225, an electrical programmable read-only nenory (EPROM
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. [0029] 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 i'nitialized. In general, all data
goes to and from m croprocessor 240 using the data bus 265. Only those

devi cd@028hat Ehedungionsldilecks lof reahtimgalods sourgingfsystérs 140 wiccwwnoentedsasrstiowmim t o
t he nicroprqﬁ§§§95&240 and receive data fromthe m croprocessor 240. [0030]
Display 70 is &bvrce, such as a CRT or LCD, which provides visual feedback
to the wuser. Display 70 receives input fromconputer 60. Display 70 is

i nt er f18BROY t dnt grmeraht Wicrepracezsy 44} senjtolsitle ongation pOrealJime cglepie ofounting

standard typ di i i . . i i

devi ces, its%g%%mbg@gh§¥§g£?g®'$ﬁ§h@|SB%Q@&VBEB%O%Q@%gggégkﬁﬁgwg%gggggxbus
270 through ZERROECIMeDabSMat is/obtadded ih Sydidren 00 vastbrel|ie theoR AM 233.ilv gtedaland
ey oo o o et bt el 0B i R T 1) SR e °
into real - tinggeal oid ?7099&1[6}1&18& M&E@mﬁt%odéﬂﬁx@g%eg@kgﬁ@d s laAERitAREAL. 1f ©

conputer 60. Keyboard 80 sends data to data bus ence to
i cr opr ocessagen@dl) alldatrgoeh & addira@s micropeseisor24thsingtho dsin Hus65. Onpthese

t hrough 4th decoder, 255 connect.e 0 dress hug 270, which conpects 1o
m cropr oc esso‘fevfﬁf).th P?f&vii%‘!ég ady itt"g {'h% n&ﬂe %‘ae‘fd%?d &0 a?ﬁ'&‘i) BENS thé
M Cr opr oCess OhicedfoEore 286 tndREENM &8 from the microprocessor 240.

[0030] Display 70 1s 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 268.

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 2"d
decoder 225 when the correct address is sent on address bus 270. [0032]
Computer 60 is capable of receiving melgh% data from wei ght sensor 50.

[ 0033] Wei ght sensor 50 continually sends®out an anal og signal on anal og
line 51 that represents the real time weight of the system using weight
sensor 50. ARSBdigtarfacel2f isn extamel cornectigpiy thepjapprecesher 248 4e sepdargergiveon

anal og |ine i t &g&g t 205.
The digital gg.[flggf}g{egg{tr’@hﬁggl c'dﬁ%{]&r ﬁg&ga%gs #n%g@cﬂérga{lSBg e(lfre %VJ(.’OS(3 ough
st andar d neamnseivee rdataytot hﬁcrbprbémormm thasqghedatd bes Q65 pulienofmicddivo@Bsor Mﬂen
the m croprocessor_240 s ech .addre dr ess b 270,

decoder 215 3¢&E%E /H’i“'sr 3?@@% “&g ee@ dﬁ‘??geli i%nwﬂ?ﬂ gﬁeélofrf‘é‘? {?Fﬁ‘ ’érs‘ﬂ?tlo to
make the di gighahadalius 2H6Pr esenting the real tine weight to data bus 265 to
m croprocessor 240. [0034] In operation, real-tinme calorie counting system

100 igs first progra ata,. inc but . jted to the

cal orfoér’?ai]d &%Ffﬁ’%tqﬁ ?*E%PBWSPQEESHBB}%%?‘Q@%QSFH‘“ 3’1‘" ‘food itens, user
health profile (e.g. age, height, and weight), exerci se data and ot her

peri ofl033F eVécighyt seuqme5ﬂ|cbmrmallaa¢ddpatmtmloglsmdlqi ambagelineg¥ldthatgspresEnts dat a

TR O RNE R R T TSR

cal ori e cont @ c@fhverts 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 initralizes 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 sensor 50. A food itemis wei ghed by
wei ght sensor 50, and the weight data is converted froman anal og signal to
a digital signal by A/D 205. The data is buffered by buffer 210 and

recei ved by rcsedspridSesdnfprmation s gwtrustions e Sien pblgdorba angerred betFaen e

arrangenent f {clrc%)?gtcgslw(ikb QH@l;ve@théégcg 0. r&%ddtikéﬁisseﬁggfgéds@ GeuRt LAt SpSt em

100, where nu e I nputs are Inc i n wel ght require
separ at e decamhdrthe waiyix dsta,is aomvetkad drolm are sualdégsiphal talat digitetsignal bpAgb st |
everything is.identical.to. Fi e.2A with the exception of, added connections
from data b@%@? P! H%fﬁrﬁgﬁégﬂrﬁ?sl%ﬁ r?cﬁw\ﬁggéjm‘crg roseisonadl. Thi s design and
its operation are explained in detail belowin Figure 3B. [00371 Figure 3A
i |1 ustjoededs tFigucke2Bgilustfateseany atternate sorangé@nentifoc the funatipad dderke of emalitimes e

et 6 o i Bar S et Bl sl RS S SR i
Preferably, ifqiifts sépdr@80ddthliB, Ad@sACHd Ast BRdst en tHRARItEmdtehrrarlgB@d@l | N
one exanpl e, wei ght sensor 50 I's illustrated by the Tekscan "Fl exi Force”

serisor  syst esveryiking s idenrfidab tosFignrey A with thetenpeption jof pildadecapnpaitons) fremrdatd t t o

t f . . . . .at :
Cayers of suba, Atoarkodites RIER, BPPSERC AL ST MELER a8l i8] opsBioh e
conducti ve nadxpladisdd i detail @elowi ia Figyrlei3Bd,

[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-

[ 00391 Figure 3A, derived fromU. S. Patent,.Nunber 6,272,936 and incor porated
by reference herein, shows an exanpl e of "weight sensor 50, which nay be used
inreal-time calorie counting system 100. Al of the conponents of Figure

3A ar 0038kt iKiguret3A, degvedfoant.S. Matene Number76,28283 G aed inserrorated b sefetiepeed i n
th f L .
e o1 of " herehl, o< o WR3n AT Gt Aol B DB VX 1250 e e "0

cor r espondi n@oamtiigogystel 160yAlbof fliz&oafpohérgsi o Fighradd feridential toald®| Catent
vol tage on anal og | ine 51 of Figgre 2A.. [,00401 It may be or

) e pQssible f

capaci tive pruERBEr §.2/¢P36r8d (wprksay desaribadp the, sferanesh cLing éggéwéf%@?d tobe; uned
circuit inr j : of a 00
i at ur e Pl apar i, W R I B RAGETHE 51 SPREREEAT, WEHEYof 3000 M@ OF
avai | abl e wi tRigumealA mgssepfa cbrreghonBingpmalogsvoltagelon128 ofrRigener BA Wad hence(ay)
Pressure Sensor, on#g 1/ 8 incq. %?Ib .theig stainl ess steel pressure sensors
cone in a vari¥Pe vakaesonanglog ling ST obEighre.g810 to 2000 grams. Mbdel MLO25,
Muse Measurenents 276 E. Arrow Hi ghway, San D nmas, CA 91773. However there
aré likely challenges in mnimzing both the cost of the device and the

thi ckness and flexibility of the pad in using this type of sensor and thus

the rpbmgel aetnhl Ge pOIsiBIE B chfacRivelpRdstintd senbB44 be ASed thhthhi! tBE foyueney aht

sensor subsystem 55 in Figure 3B, there exists a further
a tuned circuit in response to applied pressure. Examples of such 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

piczoelectric 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 120y through 120, arc
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 Ib weight change for a given
resistance range, and pressure sensitive sensor 1203 could be 1-2 lbs. for a given

resistance change and pressure sensitive sensor 1204 could be designed for 0 to 1 1b

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 1200. 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_g r a given resistance change.

Resi stors 120, are networked via switch 5121USNP 11  matrix 310 to
provi de vari ed arranqenents of resistance in_series and/qr parallel _as
required for Magky3hY tp quavide yasrd wrrapgssnantseof FRsistanse 1 fselies apd/osparaligl as

subsystem 55 i : i Nkl W4 Lenigki.cant |y
W h e typeaiied o AR EI R plly B AR o Wl endtE B S B s
t 0 accommodatimetdaicgier @mugtng tyskand00 kil amicsignificanly with Heuypésoss apfounts of

functionality. [0042] The, sw tch trix 0 of Figure 3B is designed t

s toh any ofoaiiresYaeh’ S piipured 5% Bres 1 Aot tiBoehe o e
circuit at paijmicAfy Aadvidfout Hs@sORn&iBnRly. connection 1st Qutput 325 and 2d
Qut put 330 reSpectively. The switch matrix 310 is controlled via decoder

320 t h add ing. it dd 27Q of . Fi B and trol | ed
Cn o BindEP o 6 RFRA Al SPERRES 5P dekmieh e Syisth Y, P8 PSuR iR ©
swi t ched i nt gedsh@ mL ﬂﬁaﬁ% 105 it iy Ricbatat pointiatocandus Resugh oufpubtdmeaBn
[0043] "Vref |n" D of Flgure 3B are switched to the VREF 106 of

throu
thé circuit thiCoR 325@#138&0@?@%3 Bregpactivgyit Tessvitohanatpis A8 iy entroled vigr e

ded to b ' . t 120.
e O ot B B RS B R U SERELL 7 098U O LA 20
dynam c rangeeradrofbisove it presiueel samsitiveeselsoef 120y throdghr 120y hare switcheslgmen ttend

h r r ifi rs. 1201 r h 120. ar han
the pressure c?r(?lgts \Ivﬁclanvteror?l%?ltsaoonsdata l())us ZtGQ o? ﬁ‘?gure 28. 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 1204 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 defauit 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 1201 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 nmaxi mumrange of the pressure sensor, and
whether to switch to the next |ess sensilive sensor. If a switch between
sensors and references voltages is required JNJ5121USNP -12- because the
sensors are atcaubwetht egnsors drobt thertopforibbtomant gfe rartgla,ethaahlue obthat femboraesterzd | S

stored in RA h m cy opr ocessqQr.. 240 then swit to t hi gher or

| ower pressuﬂMn@g B IH’&HE’&%F%‘?@%“@%% s o E'ho’ﬁﬂgﬁa P35Vt es
the swtch malfohXh3adirdd gmeca@é#rsgﬁswmbﬁmamcmfeq tﬁmt&mﬁthtmgﬁ
through the data bus 265 to the decoder 320. his action pronpts sw tch

matrix 310 t @d@msthm 279, ek theowemdscthe date thr@nglmrtheodatqab@esgiﬁw thsehsmdes 32001

t hrough 120, ust r SISt nce, a er enc

oot ot 328 ARG Shortys SX R H108 AR 18 BieHeRh e S Tnsed erirsmeng
sensed by wembfs Bm&ﬁfougubmﬂ@muﬁét rdsRRAEEL alfy vURag’a:greE'é’t&ldeEIOWREEigﬂ lamd
data stored about what t | ast measurenent was conjunction wth the

new sensor d&uput A2% gad ﬂﬁwu&m ﬁa@vﬂt%taapuratéInga%mﬂﬁeloefbbémaéanses\nbafh
hi gh sensitiyjk Séﬁoggﬁamggp ger the design of weight sensor subsystem55 is
ablie to acco ate and measure small |oads, |arger |oads, and small or
| arge changes in |oads. [0047] Flgure 3C |IIustrates a top down view of rea

time 6L e Byousing dbe é@gwbﬁgq@ datgetored about grhah e lag tmpawrémsweyémm
i nvention. R%ah]uhétmﬁ With Be fRowF ARG dhth RViR ﬁﬂée}%)e AW 'td{Q%mght 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
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. [0048]
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 100491 Process sel ection
buttons regi ons 660 provide operation of real time calorie counting system
100 include "Tare container", "Wigh Food{ Renove Food" and " Meal

Conpl ete". In these regions, the user can %buch t he display regions and
provide input data to_the system JNJ5121USNP -13- [0050] Food sel ection
Dat a H8§0bn &aed plesivadata weein 4 provada amesnsdor sirsting frod typys: iQntignally, thehe
food sel ecti i LELG MYAY n

food, for exanys iectinh Wit ey EFiok ofs SRARE bl chidh T GERA e Sharbplf
Mashed Pot at ¢fecaldrfesCar€dkingrionitotéd, c KBrocddli 0.2Gall/ggy, Mastled Potagdes 15.0 Cal/grese

regions, the user can toych the digpla regions and provide input data to
the system fheckend2d Caligr g aMotsns ~t Hethsse Fegignss Hcelser cap fiichcthe dasplay

[ 0051] The s - ' (Y Halal i : L",
FThi s meal: S EeAnlBroyd CApATiSaR GRSl TR Mo TR all SR ARt R e

data "target othe6Cidiesal " is calculated fromthe target calories per day
inputted by the user , where as the "This neal: 312" and "bal ance: 228" ,

Dai |y joo58P" ime%ahﬁﬁlgﬂaﬁyrégamsm@o@@&%hﬁ&g diat arageresbof ¢RI, v wellahty of

the present neal (312 calories) nmnus the i'nputte target‘GOO cal ories

| eavi ng 228 eal obalarce] 295 DailyEBBY hisr thifaregionrthdirepiltant datgyi“tangero 609 el’aisus

i nformati on dat h ag "Current. Food, naug' | tracking". "date .

(7/7/05) and callcfalnlgtse?%?nl%ﬁ r’tr?or'éEtacr?P ries BﬁrT%aly Qn}?{lﬁﬁeg .b!}\r/%hae user , W 1895 the %13 ineal:
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

M

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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[ 0053] 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 tine calorie counter 103 of Figure 3C. [0056] Figure 3D
shows a cross section A-A" of real tinme C ﬂérie counting system 100, which
i ncl udes wei ghing area 610 that describes the identical weighing area of 610
of Figure 3@engrall PaEd70ais\Eatgiresigiast padgasyoe ¢leanetllegidde matqyiahsuch6@sfoannd

P T e P T
di stribution sefioe506Stheiphysied @egmrbscataian df tRrweighitGeshop509f Fogur¥d| st Figaansor
50 is the physical representatigon of the weight sensor 50 of Figure 1, and
Figure 2A ark 8MAsqright sceersgof Eiese 2Bi gure 2B. 100571 Pad 670 is a
flexible material, such as foamrubber, that provides support yet is stil
co rrpaqO(\)g_m d ] thaudd@mt 'rs_odb ﬂfgiblmmeteaﬁlc %slé%mate foa_fnd) tubbse Otlhx:ft Iﬁ‘bﬁl‘l?sﬂ ga_pipprdt q;es isabtill
space. ig i stribution inse rovides a_degree of rigidity_an
SUPPOT €0 WeiOGIRARGAN, &R 2 911G o ah cYHRdRRe o aise OF SBNE Ty wnall sagps, Weight

distribute ! haofifidh A d80USoviey HRREMESH RliNind AHHART0RlaENSERa ¢i6! ON!

sensor 50 is located underneath the center wei ght " distribution 1 nset 680
to ‘measur e atwhible ismesded tmbelpimgyoierenly distributectie forcmand dhusrthe meagned weighy

system 100. [00581 .The al 1 cal orLe .cqunti stem 100 era
i ndependent | y“’&?ss dﬂatgx?%sﬁnawe’%;gn%ﬂfoérg(gtls ﬂﬂ‘éat?cfglga%f]e{ﬂ&ot © ccgﬁ%ﬁ n‘ﬁf ?NSWLFI n
this case, th@stfibalont if¥et 680 Q6 irBeag®enit thg most 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 ¢}

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, di storage of neal data, and e)

downl oadi ng and up | oadi ng of data to i nt ?het sites. [00601 The enbodi nents
can be of a variety of system desi i. One Piece: a self-contained device
format has wei ghi ng capabi | Separate aYg labmﬂc@@é‘llhg ﬁuW@t&hmﬁsmoﬂﬂleo%ér'éﬁ

d d | JNJ5121USNP
eependen bt SN SR, L

modul e can be used port abl i ng data

woul d be connected to a pr @omeeteﬂgomqﬁuéeesmglmdalajmword@n&eomeawryf&w
days to down | oad food portlon melght function of

ood. identities as
data and tinme. The processi 38y @33 0% gpifionveighty ap rﬁ?ﬂ%@ﬂ“&fﬁsd‘?a
mul tiple users and nul tipl efﬂﬁ%‘tl@ﬁ”o@%ﬁ%ﬁltﬁﬁe wﬁggrac'a&mgemehme aﬁﬁ%mc% are

connected to the processing nodule. 1ii. Miltip ng Modules with
Si ngl e Processing Mdul e: Aanppmubmsmmrgofnmdupb wwladdmﬂwlcwelglnm: lpb@les

wei ghi ng nodul es sinmultanequsl For. exanpl a fam hayv
together with each nmenber Lh h@ef‘gﬁ’lgﬁ g%&‘ﬁgﬁ taﬁeelcf’"%%ﬁe%\/\kq ﬁr?@ocessmg

module.

ii. 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 50 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. [00611 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. [00621 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, 100631 Mddul es can be connected
by USB/interface connection 220 of Figuré“%A and 2B or wrelessly 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

fam | oegxCeasithn Bhebermhq;fiﬁap@ﬂﬁwmomrc&@mggs@?&nﬂ NJ5121USNP - 16-
[ 0064] Met hod of Operation of Real Tinme Calorie unting System Figure 4

illustrates ag,.fl ow di agram of, a t hod 400 for rating rteal -ti.ne calorie
counting sys égﬂrf(ﬁi).%“ﬁﬁétﬁ i ﬁﬂ‘t‘ftﬁeﬁﬂgma‘?fea il?l%li“ﬁidg@?zi‘%r BB%Eti“tﬂ i3 Lk‘ﬂef‘@ﬁ’&ei ons
of real- timMo@RingldySteMOIIU. IThgscSHREGI s 1O inchINdd S5 PosibI8 FDA YukctidAs BE QW
[0065] Step 401: Pre Progranmm ng The Sﬁsten1ln this step, the systemis

pre-| oaded witime dalogsiespuntang systemoi00wandshpwn BPRgMre64 belawso, data tables are
programmed into EPROM 230 that relate food type to weight to calories. See

exanpl{meIpb! Sich 488} p¥¥ Bloghupsgithk 8ydak a structure to be programmed into
EPR 230. Food Item Specific Cal ories Typical Serving Calories for

Addi ti onal RS thi€ léltre]:(p:,etthIs§/s etglyig Ip?eqlloage%rv\v/lltﬂl fls %Sérgtrirr]l‘]gs socHware 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 choi ces, and editing the database.
[0066] Step 405: Choosing operating nmopde |n this step, conputer 60 executes
software in EPROM 230 that displays a neskage on display 70 pronpting a
user to select an operating node. To calculate the energy of the food

i nt ake, the udsringhisetcpstha umiigﬂismgronmlml for data tdEsipeyin FEPROMRA0 Sudhras't@getnt as

ou eat" calcul.ation, options ser ompted.to "Tare wei ght .t he
gont ai ner or cﬁlPHFsepervﬂ‘?é{ B%h Iﬁgalugt%ff Ifl;q ]@éﬁfzﬁé‘ ‘?%)ﬁ‘f% %e?e%wl%ge%gfgi Band
enabl e "wei ghyesoitabiadlisnd MPsinaBon, eld)eSarmid1e thehis Bﬁ%&?&b’i th QllsWapgrhdfhghher e

the user is first pronpted with t he "Enjoy your neal" node.
the database, addition of user specified food choices, and editing the database.

[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. JNJ5121USNP -18- (1) Weigh food - Enable weight sensor 50. In
this step the total weight is neasured, the tare of the container is
subtracted to allow the systemto calculat® the real time exact measurement
of the food added. (2) Identify food - The user is pronpted to enter the
nane of the food i(leWdighfood ReEnablt weighpsemson58d I dhid stgmp e totalt Wegtaisa

stored in EPROM 230.. The r picks fromt | i.st 1o select fr

oo def | neq FieaTIrechithe et Bh BUFERy isGRPTARHE tp alEw she sifear £ s fultl P g
profile. At grRakhotphedsuremBitofeei@od eddldr can be coupled to the EPROM 230 so
that a food package can be scanned to automatically bring up the identified

food; (3) Add foo e.user adds the food . to th | at e ( | qul atg t he
calories - as t heq?Méﬁc H#a %‘i"&ﬁ’{“‘i e eB%f Q}eﬁéa@ea#&hé:@o(?ﬁ\)gm ﬁﬂmt o]
the cal ori es tHlist bifredtoted Tdd G pedintthed 4t drell i EPREIM QB¢ dticisbfclddioin thabl e
in EPROM 230 of Figure 2A, using the identified weight and calorie data to

det er ni ne t héist togelest Gom aprerigiined sty Bhg vser seleals from thatohst op enigesi v favdnd t o
lculate th g ' ' th
col oul ot NSyl SANER R, War CRIIEARPea MO ubYT o RPN 5D o BRI e

breast, neat pSckaké tan beomsined to Automati¢udlylbiriag up Teddentdedtfodd;ed wei ght vi a
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 cal ories/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 anding the portion size where the E%splay 70 shows calories for al

i ndividual food itens and total calories Oon plate. Target calories for this
meal and the overall day can be shown as well; (6) Adjust portion sizes -

During the neal, t(AkUndestandipg thaypertion sizggrhere 81 Pisplay pl0aghews glosigs der alt he
portron sSize 1@%{?%{11; fb%ggﬁo s, 4dd"% )%ngf.éseo& ﬁgge{ e[&géeg%gl% SEAYLE nﬁ%:{l gagd the

recal cul ate t rles. or e en conp
meal , enter "ovemll dagrph bé eibwrias vedlipre i nformati on and nove to ready node.

Note that as an alternate approach, the nane and anmounts of food eaten

during the day B Hg # . -ng i r I
content. This tygg(x%) BREbaHih s ﬁ%ﬁn%ﬁ]gerh%is’g]ée {"%9(%’#19’yrg%?g€g f‘? eﬁ!élﬂéﬁr%e and
wei ght s conswlaed ahdradjust thegaktion sizd avisg therreall tane calotid esunta@rti@cifaigie hnot her
conputing unit qo taHpin% %ﬁe.food itens | ookup tables. As nenory capacity
of portable &§th fifheitA®] ealTEs:  hi s becones | ess necessary. Method 400
ends. 100691 Step 420: Count as you eat node? In this decision step, using
keyboard 80, a usd) Stooomes datnet When tcanpgeteé withmenl ,agoéar &miealgcompbeted” thistordre
user selects Ipis 0 er%tin nnd%_ ngghod 400 proceeds to step 425. If the
information and move to ready mode.

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.
100701 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, subsequently the software will cal cul ate
and show the <caloric content using the * process as Step 415 above. The
user selects the food type, eats as nuch as desired, selects a new food
type, and easdecttthatfoddend vangh 8o sdrsequenty whd ghftwarkamgle calculate andeshbwsthef ood
type selecti oég IS a%snﬁmad to be added \ggtai g&gﬂﬁonsurred of that food, added
to a runni ng LpHS GANE, 4Fing s fame pracessas Siep 29 ntake is the sumover all

foods of the running sum of each food consuned weight tinmes its specific
energy. Met hdtle 480 selacts the] 004 type StatpasaBach Balesidaseled sk orwdoabtyperand ghts

homemade reci de? I n thLs decjsi,on st.ep,. . usi board .80, a user

Chooses et HBE T8 Gk sror e BFBhGiHaRgs St be Tisf R oRlusy s Paltiel o
oper ati ng nDEg adiet REGhHEhshEr SE St FddS b@RI48%: rubhingR8m &S@Et 3083 ifke;
select this operating node, nethod 400 proceeds to step 440. [00721 Step

435: Execut i aiodaintakieds hesamavierall fedent the furmingsyuatiel sagk foed consmradsreigit t hi s
st ep, SOft“’aﬁiﬁlegﬁtggpﬁegif%rknme&%ﬁ bﬁeﬁzdgecut ed allowing a user to determn ne
a“‘hone cooke ooé ]

the calories o rtemusing real-time calorie counting
system 100. This nethod is described in detail in Figure 6. Method 400 ends
by pr B98Bdi ndtep 3Rt sdategwlpriq antestofdoamgmaderecipgmerdedat 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.

t [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. 100741 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 -rinme 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: Readi ng wﬁéght data In this step,

m croprocessor 240 reads wei ght data fronf'a nenory device, such as RAM 235.
Wi ght data nmay be of a food itemjust weighed by wei ght sensor 50, or it

may bl@07at aFtﬁ“"&5;3“'&%&@&§IWWW%m@H@é?%fW@@Guﬁl@sﬁ}ﬁ%@d cPR{eEYAf 235.
Met hod 500 Q'f&ﬁﬁ?eﬁ‘ﬁaﬁcf)inélhg%o Qte%;s(gm?] Step 510: Reading food itemdata In

this step, m croprocessor food itemdata froma nenory device,

such as_ RAM 23 User enters or selects food itemw th keyboard 80 based on
i nf or 947¢lon SGP§BFa§@@ﬁ6%W@E§bWHQ 70. Food itemselection is stored i n RAM
235. Method 500 proceeds to step 510. [0078] Step 515: Looking up food item

In this stepln thicstenmicwparesssdd40 padsweighvdits fomtOmertoryddwy f3h as Reavchi ng
for food |ten1selected in step.510. /Food identifiers and thejr speC|f|c
energy are comt-arfreght dataipy b‘bl‘éff 3, fped dtemyjystopeighed byeweight sens S et 13 beeal

time calorieggguptd vﬁ;ﬁﬁ&eﬂ&%}@&l %&f&ﬁerecﬁ’%@ﬁﬁﬁst&@@ il RBM\Q 35! NRIeMoAsent Of

RAM 235 may be upda d over t er net irectly e user In Step
52% bel ow). beseslsamstep SOB nmanuf act urers 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 weight of that food consuned. [0080] The

dat abase in RAM 235 is arranged for converfient hierarchical categorical or

al phabetic selection by the user or rapid matching to input information.

Met hod 500 pmmuéesﬂanvm, saleplatonof ¢nprgyiptakt quiseomeasynng theevrightof durfaod t hi s
deci si on steﬁ6 croprocessor determnes if food itemselected in step 510
is listed IHEWSQase stored in RAM 235. |If food itemis not found in the
dat abase, nethod 500 proceeds to step 525. If food itemis found in the

dat ab§80] meflhe dlasBesprincRals 235 it apangsgofor [@oBatenst laprasrbs:al aqtesamfad)ou item
In this step, r e I 0. ent e foad
item Inforna | %bhéﬁg Seie%mﬁ{ ngﬁ ugseg%r %éﬁ(g nﬁ%ﬁ%{o \Rﬁ{}t mforna?oéloggl e de“ﬁ)tB ered,
a cal oric coptsédseaktepls20.i on page alloms filling in blanks to determ ne
the caloric content of a food using any available |abeling information. New
f ood a »dat abase by the user via nultiple sources,
inclughgngg?%ﬁg?o %%??g lﬁn‘ood nutrition |abel information, a supported
reC|pe function, or.a mail in calorimetric service. If_ the calorles per

gram
ision the | &bdis daqisionsisp, muctoRTasesser determings ibopd Lmtsslecwméneaéw {p listed
concl udes w t“{'l dﬁtg'l?asé gt%'l’écf 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 S40.
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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 specii'c energy per unit weight of food
item The result display pronpts whether the new food information should be
added to the food database and in any case, the specific energy (caloric
cont el¥084]i s diep JP&y Edtten spackiee anergy|pay uniTweighi &4 ay contai ns a section that
supports entering the calories for a portion of food, weighing that portion

and ent eri ng1d {hes de@BitntstepYa Gdr@d prom faar&yeﬁstplegmo tbféateda{eadge&ﬁe eﬁdir%)oﬁsa&hiton i's
entered using ke¥board 80. Method 500 proceeds to step 540. [0085] Step

540: Cal cul ateight opdeed itemendheyyesyit displey prosints whethies the apw fapd infometionsor
240 mul tipli i £, ijt: Wej f QOd: ¢ i
ul trpti Qg%urlcrggzmgd td (‘\thgg(g({cgﬁatgﬂse ;ﬁﬁg 1{10 aflgmse,ofhe. %%911’10' én%@ﬁ%a#ogig d

total weight Itemto erm ne cal ori c conten
item Resul tentartpisslisgplaydd on theANSRB6 . THéatispla it ctidpDBBGupporgilenering

illustrates met hod _.of cal.cul ating cal.ori.c content (specific epnergy) of a
honenade rec ﬁﬁé,a}"éﬁﬂ f‘?rri’cl?%%%(’f{?@d’g‘l'@ ng thatpertion pd g"‘Eﬁ‘E"é& the gesuling FaleEic st ep

820: tare CORAIRE the Sht8Fas8 IforitiekisHis tRRA ush &e?ﬁﬁi?(ﬁé.eh/feﬁ%ﬁ%oﬁg%o%e&ﬁ‘)d

itens? Step 850: Does the recipe require further” cooking? Step 8
Calicul ati ng tos& pp.adj ustments and Step 870: Entering recipe content into
foods table. [0087] Wen preparing food, the dish nay be nade from

i ngregossyt S Wieb!5402RIarFRRpERc RPN 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 determ ne the final calorie count woul d use the
followng nethod |listed in Figure 6. )] For itens put together wthout
enough cooking to | ose water, the algorlt determnes the weight averaged
energy content for the flnal food_product by weighing each conponent mninus
i ts cont ai nefoqkingford 4e deterrging Hasofinad caletip copmnt avauidayseghe fllowingimgthod disted i ng

t he energy Cﬁpﬁgg te &f the ingredient fromthe food |list. Any water added
must be includ&d as a wei ghed component. [0090] SE = Sum (WEi )/ Sum (W)

[0091k If the itemis cooked,, the specific energy is corrected for the |ost
moi st \¥8lof E%lt%%wd@getb%\?mt eAwggm sekingfto é%@rwewwt Heomhmndatgymires

i ngredi ent s {a@aq LOnag P %br T sqd\égﬁiu);{b wég_ﬁglea\éhere
SEc, the coo ed energy c ntent an al so eqU|va e expressed ds

uncooked SEcompdem (iys/ ¢ rontainer &hi\éncasurirpesoon kc&dcupemg Attray| &Oﬁuﬂa]p) Tné
program stores the food identiti for t he. ne t cgl ori ach.food
Consuned.  aEretHee ARty Semphof Sirngiedient fi dnetapd T Anyafiipeed ot ve
transfer to ﬁw“ﬁkghgaaaﬂgg@a@ﬂﬁmmﬁ{ogran1that conpares the energy intake and
the energy utilization over time and identifies opportunities for

parti r food substitutio y calories per nonth would be
savedﬁﬂeﬁthe recomended su%@tlf ﬁ@ﬂgy@ﬁﬂlaﬁﬁ

[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 (WiE1)/ Wc

[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

3 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 content,of a food. JNJ5121USNP - 25-

[ 00961 Busi ness Methods for Real Tine Calorie Counting In addition a nethod
of doi ng business is provided herein. Consuners, manufacturers, or
restaiﬂﬂgﬁleur Bupingss\Mededs farReal dbae Catorig Geuntingcapsul e and send it to a
service conpany who will return the caloric content for that item To

determ ne t hen &mditedn £meM6d 8NHoiAE badliess BProFiBQThdréif MCol SRS, AUBKnR&BIRNt by
adi abatic bonb calorinetry is typically the industry standard. The tot al

potential entssprasmurs BanYeighn pyvPoddispomion apsule apdsendnt eisBYiCHEARaNY t he
food sanpl e wﬁ%gﬁtr&ﬁlq tﬂgwoﬁ@c?ﬂt!sﬁr;{%leﬁaaﬂngg P&%ﬁﬂiﬁg‘ éhe%{cgg%ﬂ{eﬁts@bﬁﬁlg g ngr

initially weighed sanple i's sen drie I'mna cru
fast conbust hew, fobdiritead grosspeready yortentcby adistgtin Wintto splodane)ry iangpitdlly theat

released into all confusti products and surroundi ng terial s neasured by
calibration mgstry, . ?‘idougﬂ'?e.rlémg'eﬂﬁ@?%"gu?‘?rﬂ é’g %ﬁgﬂ @gﬁr Ot FRMBGFIES ofi t i on
thermal i npufetertfified by RERINE the fodd QAP aN0S isRE) bbRib Bforithitlr GRIENYeHSEd

in expressing energy values of a defined quantity of foods. [00971 A sinple
busi ness net heygennprsssppsor tArofnitidlhys weighed semplonisi seht inf driddetof elithimaiengatst,eps:

(1) User (custoner,.restaurant. owner tc. ), i.dentifying a new.fo t hat
Foqui res o oM fos B o BvioR e e i 5 R o)) 8 bt B6H e
of bonb cal okdléaed thtd @ coMBhstioh PRGHUEE and 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 2 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. [00981 Restaurants may |ist 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 nmenu flexibility characteristic of a JNJ5121 USNP -26- fine
dining establishnment. Wth increasing popularity of the device, restaurants
and food providers may provide ID tags With their food so that the food
identity may be entered by bar-scan code, RFID tag technol ogy, or other
sim |l ar prod6iot dinthgrastablishooehit.n §Vith/iecrsasingpopwlarity n@r?xeaisvicc,amtauamkmqofood

encodi ng of rel evant infor ion, ar . fast downl qading.of .the alari

content [ 0088 AR PahPo i IRl Rl kR Ro P B IRE 0l Fasty oy SEebi oy
expendi ture ygtdgRen cbae, R &g tectitdIoE] b dtherBithil NRIIRD Wit codhg FFstaaul d
enpl oy patient input of food consunption. The patient input is notoriously
i naccur at e i Perpingfess @blelgokyp, gagodingpf selewant infermatiga,pr st doynloadingetdet hj s

i nput node V"icélpﬁgg&?émed wei ght of food consuned for far nore accurate
tracking of calories consumed. No current system provides accurate timng
of caloric intake. In the count as you eat npde, the nmeter provides accurate
timi n09% cSupERicveight Ianagopens PESIATES Hay meptiorLalogys expendituresingthe deyiessr i at e

i nsulin punp I i th : de ' [ (o] I sers
to control f 8%(8 ’g‘%!’ét"?so n%;enﬁggeﬁﬁggfeéy [ ﬁg“rg.}a%%? & gﬁ]ﬁt ?ﬁ@% & g@éﬂ% ort g{s Og}/\g)togd or
consuned so thatmation.eThe pariept inpkeisaotosivasly eracponteiibnotdrassd ep teepdrtiongsiko

N R P O e
gl ucose sens@fr,mére WL URR PRRME FTMicrFRs baRamMedPND &Atl kfstdmpadiades 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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[ 001001 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. [001011 For diabetic patients, a nodification of
real tinme calorie counter system 100 integrates data acquisition related to
food intake such as calorie or carbohydrate intake data with an instrunent
that records bl ood glucose (BG readings gither by chem cal analysis of

bl ood sanples or indirect readings that ‘correlate with BG Exercise history
and plans can al so. JNJ5121USNP 27 be data |ncorporate for devel o nent
of personal i bYedatan@Gpiperates fer Aevslopmegh of rrersonglized oinsulin AdiySHment Progy
consunption %ﬁ&&r;}éa&o%té"@ﬂ(? o@ScohblimhiRidh tﬁ&oﬁ%@ Jedy cifedt G WP edvisk Mat ! ent
on adjustnments to insulin dosage or punp délivery to achieve better
managenment ofliabéticcpatieat oAl agpusirbdmss td (msahhp ulssage ngupimp blabety do afcblmde betteak e

git ?ae)](_ISS;r mégag%)é}%B @@gg@gc%gﬁh&g to d_]%g] msut]lnri%se&J or? ];'ood n e t];%gus? very
(http:// ww. Wehsengis!/df schdi aNat 8 /adRsHEP3 U BE MhsulhaRireedty exBECHY G nB

i nsulin adm ni stration and exceci se further enhances the rel ati onships that
can be analwﬁbdn@aﬁeﬂcmﬁuﬁmé (httpit/ oy veln ise/diabetesmidclian2] Hanla e
used to dete and | | s B 1.t t | nt ake
to devel op pgfgoéﬁ aF |msul nd bnésrl % rrlréngle)?re%gﬁé tf‘u eﬂ\’( hag%égrq ﬁllaq‘(?ﬁ Q@é t%gtt‘ﬁm

nor mal rangesbe addipad Hamn theSstorsdl diita @ thedyaleytz | Tige bdweah bt ussdste, deterninent | y
exiist in off the shelf products and could be integrated into a system

desi gn for tARd fediyidpa ﬁreB‘éawe?lFlél%dan%r ing gud éﬁ?dlo@ta 4 @xeﬂﬁw@mq&gh% a
sinmple time HsiRb R EALIHBI bTBEINRIA R 1 PhSe AlncHbHE 93

I mbal ance orgﬁtgnﬁlg?t1 é?n may @%e |dent§f|ed an cor e a?gﬁ mth t he negls
and food cat e«myal@blnondglmest cumentlyexist peoff tdusshelf préduets afilicsuldrifeantemtaiedn can

be provided tn(qt)o tahs()a(stgr%ec{emgn ortha rgﬁq{n?caclzaloﬁe 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
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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 results recorded for the subject. [001021
The real time calorie counter system 100 ‘of Figure 1 and associ ated net hods
of use offer _nunmerous consuner, benefits. Users. can V|emuﬁhe cal ori c content

of food eat e¥idBRFR OULEE ot oy PGS the foptetopisthe a7ah timsncalese eoymie SYSER s
are maki ng W&e thoQskr wc&e@ounem as RGRE fB8IRRE LR, wqhaogra&e %a rwﬁyth@re

consunming. As an exanpl e, should a user want to JNJ5121USN a pat
of butter tocaoriesodf, theiantount ohbuitesrddsd viaf dlspiey f8aThe consequenos p’é tlmowmader

system 100, the user sele " f 00 ds butter to the
oo and rRSlE SRETs BAnefidl GaeR o BeRintoruus s SHHSe biE wrlprly 70,
The consequegig@vef the Rnast PaktionA9 hfucR Tess tiaf wWhat tHEVREH Ree kd/cdiisﬁraingy efl kepr
viewing. This is the only way that a user may discover the standard portlon

i s much | essadvaniaganfitherelytime ealoge gountersyrsmniOgs that ieypplagesvmiseengeptions t he
real tinme cal ﬁ“% ﬁégh?%%%f%galoo is that it replaces msconceptions and

fabrications® mn 031 While the present invention has been

illustrated description of several enbodinents, it is not the intention
of  t hiBOHIH| | e theopresent Hvertiony has been illpsteateddi descraniionf spieral embrdimspiseih ded

ot 16t noSdof BT UL LR B kB on R i N s e dopBlina

i nvention. Milamovesuch detail. SNumefous eariatiors changks ardsutas maonaw Aldoceint th thidae

present | nveg‘i(tjhe ahré El‘? “?ilthto%tr qglgalrt\llggl ¥rom 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 claigms. JNJS5121USNP 29  What is clained
is 1. An apparatus for nonitoring dietary caloric intake of food itenms, said
apparatus conprising: a. neans for sinultaneously weighing nultiple

presel ected portions of food; b. input neans for entering the type of each
said food portion; c. conputing neans for recording the type and wei ght
anount of yaach $aidqif ood portion; and d. a database operatively associated
wi th said conmputing neans for obtaining the caloric content of each of said
food portions. 2. The apparatus of claim1 further conprising a neans for

di spl aying and storin sai d cal.oric content The apparatus of claim 2
further cgrrprl r?@’PWégcﬁst’E BoptpriRg fieteny aag%}r%%ecoﬁ]fafﬁ Hems oG ARPAFRIUS

determ ning thg, 1%@? ﬂ% of each said food portion |left unconsuned. 4. The
apparatus of any one of clains 1 to 3 further including a display to show an
anount of food consuned in real tine. 5. The apparatus of any one of clains
1 to 4 further including a bar code reader far |npu ti g t he t e and

wei ght anmount &f s#Hicany BsaieHEReeysly weigh %Hbﬁlteﬂ% este DHHBRE gfff’dcl ainms 1
to 5 wherein said neans for weighing nultiple preselected portlons of food
at the same tine is a multi-conpartnment plate with marked food areas, each
sai d conpartnemnt haputngeasifghintaanpsthe sype of each said food portion;

¢. computing means for recording the type and weight amount of each said

food portion; and

d. a database operatively associated with said computing means for obtaining

the caloric content of each of said food portions.

2. The apparatus of claim 1 further comprising a means for displaying and storing

said caloric content.

3. The apparatus of claim 2 further comprising means to correct said stored caloric

content by determining the amount of each said food portion left unconsumed.

4, The apparatus of any one of claims 1 to 3 further including a display to show an

amount of food consumed in real time.

5. The apparatus of any one of claims 1 to 4 further including a bar code reader for

inputting the type and weight amount of said food therein.

6. The apparatus of any one of claims 1 to 5 wherein said means for weighing
multiple preselected portions of food at the same time is a multi-compartment

plate with marked food areas, each said compartment having weight sensors.



