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Description
FIELD

[0001] The invention relates to a portable, personal
electronic device to be used for the body weight man-
agement of a user thereof, and to a method for managing
human body weight by using a portable, personal elec-
tronic device.

BACKGROUND

[0002] There are innumerable known methods, devic-
es, nutritive preparations and drugs for weight manage-
ment of humans.

[0003] The Applicants are of the opinion that the best
scientific basis for weight management is provided by
energy balance control based on laws of thermodynam-
ics, i.e. a person’s energy expenditure is compared with
the energy content of his food intake amount. If they are
in balance, the person’s weight remains unchanged. If
the person’s energy expenditure is greater than the en-
ergy content of his food intake, the person loses weight.
If the energy content of the amount of food eaten by the
person is greater than his energy expenditure, he gains
weight. Management of energy balance is described in
greater detail in Jéquier, E. and Tappy, L: Regulation of
Body Weight in Humans. Physiol. Rev. 79:451-480,
1999, which is incorporated herein as a reference.
[0004] US PatentApplication 2002/0,019,585, disclos-
es a wrist-worn device for monitoring the management
of energy balance. The use of this kind of device may,
however, involve problems caused by incorrectly esti-
mated energy expenditure of the user, or incorrect food
intake amounts entered by the user by mistake. As a
result,the management ofthe user’s energy balance may
fail. WO 92/12490 discloses a hand-held computer to
control diet and weight using behavior adaptation modi-
fication techniques.

BRIEF DESCRIPTION

[0005] Itis an object of the invention to provide an im-
proved, portable personal electronic device for the body
weight management of a user thereof.

[0006] As an aspect of the invention there is provided
aportable, personal electronic device for the body weight
management of a user thereof as specified in claim 1.
[0007] The invention is based on the idea of modifying
the instructions on food intake amounts and/or exercise
on the basis of the change in the user’s weight.

[0008] The device of the invention provides a number
of advantages. The device makes weight management
more efficient and accurate than before, because the de-
vice calibrates itself automatically, which eliminates the
impact of errors caused by the user and any errors pos-
sibly appearinginthe default settings made by the device.
The calibration takes place as follows: if it is observed
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that weight management (or weight change) is not lead-
ing to the planned result, the device corrects and adjusts
the instructions it has issued such that any incorrect input
data entered by the user or levels of input data and con-
clusions drawn from these will be amended.

LIST OF DRAWINGS

[0009] In the following the invention will be described
in greater detail in connection with the preferred embod-
iments and with reference to the accompanying draw-
ings, in which:

Figure 1 is a schematic block diagram illustrating the
components of a portable, personal electronic de-
vice to be used for the body weight management of
a user thereof;

Figure 2 is a wrist-worn measuring device;

Figure 3 illustrates how weight is kept stable by bal-
ancing energy expenditure and the energy amount
of food intake;

Figures 4, 5 and 6 illustrate weight loss based on
reducing the amount of energy in the food intake
amount and on increasing energy expenditure, Fig-
ure 4 illustrating a weight reduction plan, Figure 5
weight loss follow-up data, and Figure 6 a weight
reduction plan modified on the basis of the follow-up
data; and

Figure 7 is a flow chart illustrating a method for hu-
man body weight management by using a portable,
personal electronic device.

DESCRIPTION OF EMBODIMENTS

[0010] With reference to Figure 1, the structure of a
portable, personal electronic device for the body weight
management of a user thereof is described in a suitably
simplified manner. The device comprises a control unit
100 for controlling the device and a user interface 102
coupled to the control unit 100 for entering input informa-
tion and for obtaining output information. The device is
provided with an independent power source 110, such
as a battery or a rechargeable accumulator. A solar cell
to be coupled to the device or fixedly attached thereto
for producing current from a light source can also be used
for generating power. There are also other known meth-
ods that may be used for generating power for the port-
able device, for example a small power generator, man-
ufactured by watchmaker Seiko®, which generates pow-
er from motion.

[0011] The control unit 100 is usually implemented as
a processor provided with the necessary software, al-
though different hardware implementations are also pos-
sible, such as a circuit made of separate logic compo-
nents or one or more Application-Specific Integrated Cir-
cuits (ASIC). One example of a processor that can be
used is Seiko-Epson@ 8-byte microprocessor, type
S1C8F. If necessary, a plural number of processors can
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also be used. A hybrid of these differentimplementations
is possible as well. When selecting the implementation,
a person skilled in the art will take into account the re-
quirements set to the size and power consumption of the
device, the required processing power and memory ca-
pacity, the manufacturing costs involved and production
volumes.

[0012] The user interface 102 of the device typically
comprises a display 104, a sound reproduction means
106, and a keypad 108. The display may be a liquid crys-
tal display, for example, but it may also be implemented
using any suitable display technology known in the prior
art. The sound reproduction means 106 may be a loud-
speaker or a simpler device, such as a pietzo crystal pro-
ducing beeps, for example, or other sound signals. The
keypad 108 may even comprise a complete qwerty set
of keys, a numerical keypad alone, or only some push
buttons and/or turn buttons. In addition, the user interface
102 may comprise other prior art user interface elements,
such as different cursor pointing devices (a mouse, a
trackball, different arrow keys, etc.), or elements enabling
audio control.

[0013] The control unit 100 is configured to receive the
user’s initial weight and his target weight over the user
interface 102. The weights can be expressed for example
in kilograms, pounds, or in some other weight measure-
ment units. The weight is given at an accuracy of one
kilogram, although a better accuracy is preferred, such
as an accuracy of 0.3 or 0.1 kg. The user obtains his
initial weight by weighing himself on scales, for example.
[0014] When selecting his target weight, the user de-
cides whether he wishes to maintain his current weight
or to lose weight. Since the device is designed for the
mass market and since weight increase is usually not
preferred, the possibility of the user setting a target weight
that is higher than his current weight can be been pre-
vented in the device. In addition, since gradually proceed-
ing weight loss is best as regards both efficiency and
health, the device may be set to prevent the target weight
from being set at a level lower than 90% of the initial
weight.

[0015] The target weight can also be checked against
the BMI (Body Mass Index) of the user. BMl is arrived at
by dividing the user’s weight in kilograms by his height
in metres squared. For example, ifthe useris 1.72 metres
tall and his (initial) weight is 69.0 kilograms, his BMI is
69,0/ (1.72)2 = 23.3. The control unit 100 can be config-
ured to receive the user’s height over the user interface
102 and BMI can then be calculated in the control unit
100. BMI is generally interpreted as shown in Table 1.
The control unit 100 can thus be configured not to allow
the user to set his target weight to a level that would
reduce his BMI to less than 18.5.

Table 1
BMI < 18.5
18.5<BMI<25

Underweight

Normal weight
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(continued)

25<BMI <30
BMI > 30

Overweight
Obesity

[0016] The control unit 100 is configured to receive the
user’s food intake amount via the user interface 102. The
control unit 100 can be configured to process the food
amounts in terms of their energy contents. The user can
thus enter his food intake amount in calories or joules or
in some other energy measurement units. Today the
most typical unit for expressing energy content is kilocal-
orie or kilojoule. The device can also be designed and
constructed such that the user enters the food intake
amount by specifying the food items, such as "one dough-
nut", in which case the device contains a database stored
therein for converting the food intake amount into energy
content. The food intake amount can also be entered as
points, such as those used by the Weight Watchers®.
[0017] The control unit 100 is configured to generate
the user’s energy expenditure, which is preferably deter-
mined using the same unit of measurement thatwas used
for expressing the user’s food intake amount, i.e. calories
or joules. Other suitable measurement units can also be
used and, when necessary, conversion formulae are de-
vised to enable the comparison between the energy ex-
penditure and the energy content of the food intake
amount. The user’s energy expenditure can be generat-
ed using prior art methods. In the following, embodiments
based on the user’s heart rate, physical activity, basal
metabolism, and his workload will be described. These
may also be combined for more accurate generation of
energy expenditure for example as follows: when the us-
er is exercising, his heart rate is measured, whereas at
other times his physical activity is measured, in addition
to which information about his basal metabolism is taken
into account, and possibly information about his work-
load.

[0018] The device may be a part of ameasuring device
that measures energy expenditure caused by physical
exercise. The device may also be a sports watch de-
signed to serve as an auxiliary device in sports, hiking,
sailing, mountain climbing and/or snow sports. According
to an embodiment, the device further comprises a rate
measuring unit 112 coupled to the control unit 100 and
measuring the user’s heart rate. When generating the
user’s energy expenditure, the control unit 100 is config-
ured to take into account the measured heart rate of the
user. The device illustrated in Figure 1 may thus be a
wrist-worn measuring device like the one shown in Figure
2, for example. The wrist-worn measuring device com-
prises electronics components described in connection
with Figure 1, such as the keys 108 and the liquid crystal
display 104 shown in Figure 2, which are protected by a
(usually watertight) cover 200. The wrist-worn measuring
device further comprises a wristband 202, 204 for fas-
tening the device to the wrist.
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[0019] The device may thus be a heart rate monitor
used for monitoring the user’s heart rate and possibly
other non-invasively measurable parameters (such as
blood pressure). In US Patent 4,625,733, which is incor-
porated herein as a reference, Sdynajakangas describes
a wireless and continuous heart rate measurement con-
cept in which a transmitter attached to the user’s chest
measures the user’s heart rate at the accuracy of EKG
(electrocardiogram) and transfers the heart rate data tel-
emetrically by means of magnetic coils to a heart rate
receiver attached to the user’s wrist. Instead of using a
transmitter/receiver-type solution, a heart rate monitor
may be implemented by measuring heart rate directly
from the wrist on the basis of pressure, for example. Also
other prior art heart rate measuring methods may be
used, provided that they are applicable for use in a port-
able, personal electronic device designed for the body
weight management of its user.

[0020] Polar Electro® (web site at the address:
www.polar.fi) designs and manufactures heart rate mon-
itors that comprise an electrode transmitter belt to be
fastened around the chest and a wrist-worn device which
is the actual heart rate monitor. The electrode transmitter
belt has an electronics unit for receiving heart rate infor-
mation from electrodes that measure one or more heart
rate information parameters. From the electrodes a sig-
nal is supplied to an EKG pre-amplifier, then transferred
to an AGC (Automatic Gain Control) amplifier and,
through a power amplifier, further to the transmitter. The
transmitter may be implemented in the form of a coll
transmitting the heart rate information inductively to the
receiver. One heartbeat corresponds to one burst of 5
kHz, for example, or to a group of several bursts. Infor-
mation may be transmitted inductively or by other suitable
prior art data transmission means, such as radio carriers,
optically or through a conductor. The receiver of the ac-
tual heart rate monitor may be implemented in the form
of a receiver coil from which the received signal is sup-
plied through a signal receiver to the control unit 100,
which controls and coordinates the operation of the dif-
ferent parts of the heart rate monitor. The heart rate mon-
itor often comprises aninterface 126 between the monitor
and the outside world. Through the interface 126 data
stored in the heart rate monitor may be transferred to a
personal computer, for example, for further processing.
In addition, the software of the heart rate monitor may be
updated over the interface 126.

[0021] The control unit 100 may be configured to gen-
erate an index representing the aerobic fithess of the
user based on the user’s current weight, height, age and
gender. Aerobic fithess corresponds to cardiovascular
fitness (a measurement unit for describing oxygen up-
take, usually 10 - 95 millilitres/kilogram/minute). At a par-
ticular exercise heart rate, the energy expenditure (in ad-
dition to basal metabolism) of a person who is in a poor
physical condition is 33% lower than that of a person who
is in normal condition. On the basis of material obtained
from laboratory measurements of different test persons,
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the Applicant has devised a method for estimating aer-
obic fithess based on the above user parameters. The
control unit 100 may be configured to receive the user’s
resting heart rate and his maximum heart rate over the
user interface 102. If the user does not know these val-
ues, they can be estimated as follows: the resting heart
rate is 55 beats per minute and the maximum heart rate
is arrived at by subtracting the user’s age in years from
220. On the basis of aerobic fitness, resting heart rate,
and maximum heart rate, energy expenditure caused by
physical exercise can be estimated, which in turn has an
influence on the exercise instructions.

[0022] According to an embodiment, the device further
comprises an activity unit 114 coupled to the control unit
100 and measuring the physical activity of the user. When
generating the user’s energy expenditure, the control unit
100is configured to take into accountthe measured phys-
ical activity of the user. The activity unit 114 can be im-
plemented by means of a sensor measuring the user’s
activity. The sensor may be an acceleration sensor, for
example, placed into the device. One of the following
acceleration sensors, for example, may be used: Analog
Devices ADXL105, Pewatron HW or VTI Technologies
SCA-series. In a wrist-worn measuring device the activity
unit 114 is thus placed to the user’s wrist, where it meas-
ures the movements of the hand. The signals coming
from the activity unit 114 are analysed in the control unit
100. The user’s physical activity can be identified on the
basis of the signals. Physical activity can be determined
as different states, such as: resting, standing, walking
and running. Each state can be expressed by means of
the user interface 102, for example by showing the name
of the state on the display 104. Physical activity can be
turned into an index, such as an activity index for 24 h,
which can be shown to the user on the display 104. The
monitoring of physical activity may help the user to avoid
a drop in physical activity, which often happens during a
weight loss process, because reduction in the food intake
amount may lead to instinctive reduction of physical ac-
tivity.

[0023] According to an embodiment, the control unit
100 is configured to receive information defining the us-
er's age over the user interface 102. This information
may consist of the user’s age, in years, or his birthday.
In the latter case the device must contain a calendar from
which the current date can be obtained and thus the us-
er’'s age can be calculated by determining the length of
the period from the user’s birthday to the current date.
According to this embodiment, the control unit 100 is fur-
ther configured to take into account the user’s basal met-
abolic rate (BMR), defined on the basis of the his age
and weight, when generating the user’s energy expend-
iture. BMR can be estimated using formulae devised by
the WHO (World Health Organization) for this purpose.
The calculation of BMR is described in an article by
Schofield WN, Schofield C and James WPT: Basal met-
abolic rate review and prediction. Hum. Nutr. Clin. Nutr.
39, (Suppl.) S1-S96, 1985, incorporated herein as a ref-
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erence. The accuracy of BMR can be improved by taking
into account the user’s gender, which can be entered into
the control unit 100 via the user interface 102. BMR is
10-15% lower for women than for men.

[0024] According to an embodiment the control unit
100 is configured to receive over the user interface 102
information defining the user’s workload and to take the
user’s workload into account when generating his energy
expenditure. One way of measuring workload is to use
working day descriptions for estimating daily energy ex-
penditure. Working day descriptions may contain three
activity categories: seated work, seated work with re-
quirement of moving around, and standing work. Seated
work expends 12.5% less energy per day than seated
work with requirement of moving around. Standing work,
in turn, expends 12.5% more energy than seated work
with requirement of moving around. For a male weighing
75 kilograms, for example, a difference of 12.5% equals
2450 kilocalories per week, which means a potential in-
crease or loss of weight of 0.35 kilograms in a week. The
use of working day descriptions is discussed in an article
by Black AE, Coward WA, Cole TJ, and Prentice AM:
Human energy expenditure in affluent societies: an anal-
ysis of 574 doubly-labelled water measurements. Eur J
Clin Nutr 50, 72-92, 1996, incorporated herein as a ref-
erence.

[0025] On the basis of the difference between the us-
er’s initial weight and his target weight, the control unit
100 is configured to generate food intake amount and
exercise instructions for display via the user interface
102. According toan embodiment the food intake amount
instructions comprise a recommended energy content of
a daily food intake amount. According to an embodiment
the exercise instructions comprise recommended weekly
exercise energy.

[0026] According to an embodiment the user can set
a desired length for the weight management program
over the user interface 102. If the user wishes to lose
weight, for example, he can select a weight reduction
program and set its duration at three months and then
change to a weight maintenance program. For reasons
of safety, the control unit 100 may be configured to
change the duration of the program set by the user. A
weight reduction program may contain a restriction that
allows the energy content of the user’s food intake
amount to be reduced by not more than 20-40% from the
normal. For a male of 75 kilograms, 30% could equal to
650 kilocalories per day. It is also possible to restrict the
total duration of the program to six months, for example.
[0027] According to an embodiment the user may set
a desired exercise amount via the user interface 102.
The options for the exercise amount may be determined
by a verbal description: low, moderate, high. In addition,
training duration (for example at 50% efficiency in relation
to the maximum heart rate) can be adjusted in hours, for
example.

[0028] Figure 3 illustrates a case in which the initial
weightand the target weight set by the user are the same.
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The aim is thus to maintain the current weight. The ver-
tical axis represents energy given in kilocalories. The col-
umn on the left-hand side shows the user’s energy ex-
penditure, which comprises basal metabolic rate BMR
and energy expenditure AE during ordinary activity and
standard exercising. The right-hand side column shows
the energy content F of the user’s food intake amount.
The user is thus given exercise and food intake amount
instructions that allow energy expenditure and the energy
intake amount to be kept in balance, whereby the user’s
weight remains unchanged.

[0029] According to an embodiment the control unit
100 is configured to inform via the user interface 102 the
energy content of the food amount consumed within a
predetermined period. At the same time the allowed total
energy content determined for said predetermined period
and/or the difference between said total energy content
and said energy content of the food amount consumed
are informed. This allows the user to easily monitor his
consumption of the energy amount provided by the food
intake amount instructions and/or the amount of energy
still left. The most natural duration for the predetermined
period is 24 hours, but periods of a different duration can
also be used, when necessary.

[0030] According to an embodiment the control unit
100 is configured to inform via the user interface 102 the
amount of energy expended in an exercise carried out
within a predetermined period, the target exercise energy
expenditure set for said predetermined period, and/or the
difference between said target exercise energy expend-
iture and said expended energy amount. This embodi-
ment allows the user to monitor the amount of exercising
he has already carried out (expressed as energy expend-
iture or as training time) to expend the energy amount
required by the exercise instructions. It can also be used
to show how much more exercising would be needed to
reach the target. Here a suitable duration for the prede-
termined period is one week, but periods of different du-
rations, such as 24 hours, several weeks, or one month,
can also be applied, when necessary.

[0031] Figure 4 illustrates a case in which the target
weight set by the user is lower than his initial weight, i.e.
the purpose is to lose weight. Weight loss is obtained
through a negative energy balance IB, which is achieved
as a combination of three different factors. It is possible
to apply one factor or more than one at a time, but the
bestresultis naturally obtained when all the three factors
are applied simultaneously. The three factors are: energy
expenditure |E due to exercising, energy expenditure IA
due to increased activity, and reduced energy amount
RF of food intake. In this embodiment, the control unit
100 is configured to determine for the user food intake
instructions providing a daily food intake amount having
an energy content that is lower than the user’s daily en-
ergy expenditure and exercise instructions that increase
the user’s energy expenditure.

[0032] The control unit 100 is further configured to re-
ceive the user’s current weight via the user interface 102,
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to generate a change in the user’s weight, and to modify
on the basis of the weight change the food intake amount
and/or exercise instructions to be displayed via the user
interface 102. The user obtains his current weight by
weighing himself on scales, for example. According to
an embodiment the control unit 100 is configured to gen-
erate the change in the user’s weight on the basis of the
user’s current weight and his initial weight or current
weight received and stored previously. According to an
embodiment, the control unit 100 is configured to gener-
ate a long-term average of the change in the user's
weight, the average being taken into account when food
intake amount instructions and exercise guidance are
generated. The duration of a monitoring period used for
producing the average may be 1 to 4 weeks, for example.
[0033] According to an embodiment, the control unit
100 is configured to remind the user via the user interface
102 to enter his current weight into the device via the
user interface 102. In that case the device could also
comprise a clock 116 to allow the actual time of the day
to be shown on the display 104. A separate clock circuit
116 is not necessarily needed, because in a control unit
100 consisting of a processor and the associated soft-
ware, for example, the clock can be implemented by gen-
erating the time of the day by means of software by count-
ing the processor clock cycles on the basis of interrup-
tions. Improved accuracy of weight management is ob-
tained if the user is asked to enter his current weight into
the device daily at the same time, preferably in the morn-
ing.

[0034] According to an embodiment the control unit
100 is configured to generate a long-term average of the
user’s physical activity, the average being taken into ac-
countwhen food intake amount and exercise instructions
are generated. In other words, in this embodiment factors
AE and IA described in Figure 4 are in practice monitored
by using the activity unit 114 shown in Figure 1, for ex-
ample. The monitoring period may be 1 to 4 weeks, for
example.

[0035] The change in the user’s weight and the moni-
toring data form the basis for making conclusions on how
the default presumptions have been realized and on the
correctness of the information entered by the user. Next,
three simple rules will be put forward, although it is to be
understood that on the basis of the principles presented
above, a person skilled in the art may also deduce other
rules by applying his ordinary working methods. There
may thus be various rules and they may be applied to-
gether or separately, depending on the situation.
[0036] Figure 5 illustrates the realization of the instruc-
tions described in connection with Figure 4. Comparison
of Figures 4 and 5 shows that the user’s basic metabolic
rate BMR was correctly estimated. Likewise, the above
described energy expenditure monitoring methods show
that the actual energy expenditure relating to ordinary
activity and to standard exercising R-AE and the actual
energy expenditure due to increased activity R-1A corre-
spond to the plan, whereas the actual energy expenditure
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due to exercising R-IE is lower than the planned level IE.
The actual energy content of the user’s food intake
amount RF seems to correspond to the planned level F.
However, the weight loss achieved during the monitoring
period and the actual negative energy balance R-IB de-
termined on the basis thereof are much lower than the
planned level IB. It can thus be concluded that the food
intake amount entered into the device by the user and
hence the energy content of the food intake amounts
contain a systematic error ME.

[0037] As shown in Figure 5, the actual measured
change in the user’s weight provides information about
the realization of the weight management. It can be used
for estimating reasons for the deviations and for modify-
ing the food intake amount and/or exercise instructions
to allow weight management to be continued so that it
corresponds better to the plan. In our example, we can
proceed as shown in Figure 6. The planned energy ex-
penditure of the user shown by the column on the left-
hand side does not need to be changed. Itis to be noted
that the amount of energy expenditure due to exercising
IE does notneed to be increased, whereas itis necessary
to provide exercise instructions ensuring that the energy
amount in question will be actually expended. Compared
with the initial level exercise instructions of Figure 4, in
practice the exercise duration and/or efficiency must be
increased in the situation shown in Figure 6. The energy
content of the user’s food intake amount M-F depicted
by the right-hand side column is changed: it is reduced
by an amount equal to the measurement error ME from
level F in Figure 3.

[0038] Figures 4,5 and 6 thus illustrate a first rule and
according to an embodiment based on the rule, if the
user’'s weight changes less than what was estimated on
the basis of the user’s food intake amount and his energy
expenditure, the control unit 100 is configured to reduce
the energy content of the food intake amount instructions
and/or to increase the energy expenditure of the exercise
instructions.

[0039] In an embodiment based on a second rule, if
the user’s weight changes more than what was estimated
on the basis of the user’s food intake amount and his
energy expenditure, the control unit 100 is configured to
increase the energy content of the food intake amount
instructions and/or to reduce the energy expenditure of
the exercise instructions.

[0040] In an embodiment according to a third rule, if
the change in the user’s weight corresponds to the esti-
mate made on the basis of his food intake amount and
his energy expenditure, the control unit 100 is configured
to maintain the energy content of the food intake instruc-
tions and the energy expenditure of the exercise instruc-
tions at their previous level.

[0041] The modifying of the food intake amount and/or
exercise instructions can be thought of as calibration of
the device designed for the user’s body weight manage-
ment. The calibration preferably takes place in relatively
small steps to avoid extreme variation of the weight man-
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agement program from heavy to light. The degree of the
calibration can be adjusted according to the duration of
the monitoring period. For example, if the calibration is
only carried out once a week, the change to be made to
the food intake amount and exercise instructions may be
greater than in connection with daily calibration. Since
weight management programs preferably continue for
months, the described procedure allows good measure-
ment accuracy to be obtained by calibration carried out
during the first few weeks. A significant advantage of the
described procedure is that it adjusts to the user’s habits,
for example to his way of entering the food intake
amounts. Even if they contained (usually a systematic)
error, the calibration cancels its influence.

[0042] According to an embodiment the control unit
100 is configured to prevent the energy content of the
food intake amount instructions from being decreased to
a level that is too low and the amount energy expended
by the exercise instructions from being increased to a
level that is too high. This embodiment particularly en-
hances the safety of weight loss and its long-term effects.
In the long run, it is not good for the user’s health if he
eats too little in relation to his energy expenditure. The
device does not support the use of extreme, usually un-
healthy, diets either. Suitable limits could be set for ex-
ample at seven hours of weekly exercise at medium in-
tensity and a negative energy balance of not more than
40% of the daily energy expenditure.

[0043] Withreference to Figure 7, a method for human
body weight management by using a portable, personal
electronic device will be discussed. The execution of the
method starts at 700 by selecting and starting a new
weight management program, for example, via the user
interface of the device.

[0044] Next, in 702, the user’s initial weight and target
weight are received over the user interface of the device.
[0045] In block 704, other parameters entered by the
user may be received via the user interface of the device.
The parameters were already mentioned in the descrip-
tion of the device, i.e. they contain at least one of the
following: height, resting heart rate, maximum heart rate,
information defining age, gender, information defining
workload, duration of the weight management program,
and the desired amount of exercise.

[0046] Next, in 706, a weight management program
based on the input information and the internal logic of
the device can be generated, as described above in con-
nection with the description of the device.

[0047] In accordance with the weight management
program and based on the difference between the user’s
initial weight and his target weight, food intake amount
and exercise instructions are generated in 708 for display
over the user interface of the device. According to an
embodiment, the method comprises the following infer-
ence: if the user’s target weight is lower than his initial
weight, the device is set to generate for the user food
intake amount instructions that provide a daily energy
content which is lower than the user’s daily energy ex-
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penditure and exercise instructions which increase the
user’s energy expenditure. According to an embodiment
the food intake amount instructions comprise a recom-
mended daily energy content of the food intake amount.
According to an embodiment the exercise instructions
comprise recommended weekly exercise energy ex-
penditure.

[0048] Afterblock 708 the method is divided into blocks
that are executed in parallel: in block 710 the device is
used for generating the energy expenditure of the user,
in 712 the food intake amount of the user is received via
the user interface of the device, and in 714 the user’s
current weight is received via the user interface. As re-
gards the frequencies at which these blocks are execut-
ed, reference is made to the above embodiments relating
to the device. Although the device processes food
amounts as energy contents, food amount can be en-
tered either according to its energy content or to some
other data, for example by specifying the food item, on
the basis of which its energy content can then be calcu-
lated or retrieved from the database of the device.
[0049] According to anembodimentthe method further
comprises: reminding the user via the user interface to
enter his current weight into the device via the user in-
terface.

[0050] Accordingto anembodimentthe method further
comprises: informing via the user interface the energy
content of the food intake amount for a predetermined
period and the allowed total energy content determined
for said predetermined period and/or the difference be-
tween said total energy content and the energy content
of said food intake amount.

[0051] The user’s energy expenditure can be generat-
ed by applying the embodiments described with refer-
ence to the device. According to an embodiment the
method further comprises: taking into account the user’s
heart rate measured with the device when generating his
energy expenditure. According to an embodiment the
method further comprises: taking into account the user’s
physical activity when generating his energy expendi-
ture. According to an embodiment the method further
comprises: generating with the device a long-term aver-
age of the user’s physical activity, which is taken into
account when food intake amount and exercise instruc-
tions are generated. According to an embodiment the
method further comprises: receiving via the user inter-
face of the device information defining the user’s age and
taking into account the user’s basic metabolic rate de-
fined on the basis of his age and weight when generating
the user’s energy expenditure. According to an embod-
iment the method further comprises: receiving over the
user interface of the device information defining the us-
er’'s workload and taking the user’s workload into account
when generating his energy expenditure.

[0052] According to anembodimentthe method further
comprises: informing via the user interface of the device
the amount of energy expended during an exercise within
a predetermined period and the target exercise energy
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expenditure set for the predetermined period and/or the
difference between said target exercise energy expend-
iture and said expended energy amount.

[0053] At predetermined intervals, for example daily,
weekly, or at some other frequency, the quality of mon-
itoring is checked at 716. If the user has used the device
regularly for generating his energy expenditure and en-
tered meticulously his food intake amounts, the monitor-
ing can be considered perfect and the routine may pro-
ceed directly to 720. If the device has not been used all
that meticulously but still sufficiently well, the routine may
proceed to block 718, where missing data is estimated.
If the use of the device is considered to be poor, the
routine proceeds from block 716 to block 726. Quality
can be considered perfect at 90-100% use, good at
60-90% use and poor at less than 60% use, for example.
[0054] The estimation in block 718 may be carried out
for example by generating an average trend of the current
weights entered by the user during a monitoring period,
such as one week, and thus, if there is a day when no
current weight is entered, this does not cause problems.
A minimum number of values with which the calculation
can be carried out could be four entered current weight
values, for example. Similarly, the user’s weekly food in-
take amount can be estimated for example by replacing
one missing entry with the entry made on the previous
day or by an average generated over a week, for exam-
ple. In other words, if there is one day when the user has
not entered the food intake amount, it is still assumed
that he has eaten on that day.

[0055] As stated, the routine enters block 720 from
716, if the monitoring quality is perfect, and from 718, if
estimation is carried out. In block 720 the change in the
user’s weight is generated with the device. When block
720 is executed for the first time, the change in the user’s
weight is generated with the device on the basis of the
user’s current weight and his initial weight. After that it is
based on the user’s latest current weight and the user’s
current weight received and stored earlier (the weight at
the end of the previous monitoring period).

[0056] In block 722 the routine checks whether the
change in the user’s weight corresponds to the ratio of
the energy expenditure, generated in 710, to the food
intake amounts, entered in 712 (also taking into account
missing data, if any, estimated in 718).

[0057] If the comparison made in block 722 produces
a negative result, the routine proceeds to 724, where the
device is used for modifying on the basis of the change
in the user’s weight the food intake amount and/or exer-
cise instructions to be displayed via the user interface of
the device, and if not, the routine proceeds to 726, where
the weight management program is adjusted.

[0058] The calibration of the method in block 724 can
be carried out in various ways. According to an embod-
iment, the method further comprises: reducing with the
device the energy content of the food intake amount in-
structions and/or increasing the energy expenditure of
the exercise instructions, if the change in the user's
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weight is smaller than estimated on the basis of the user’s
food intake amount and his energy expenditure. Accord-
ing to an embodiment the method further comprises: in-
creasing with the device the energy content of the food
intake amount instructions and/or decreasing the energy
expenditure of the exercise instructions, if the change in
the user’s weight is greater than estimated on the basis
of the user’s food intake amount and his energy expend-
iture. According to an embodiment, the method further
comprises: maintaining with the device the energy con-
tent of the food intake amount instructions and the energy
expenditure of the exercise instructions on their previous
level, if the change in the user’s weight corresponds to
the estimation made on the basis of the user’s food intake
amount and his energy expenditure. According to an em-
bodiment the method further comprises: generating with
the device along-termaverage of the change in the user’s
weight, the average being taken into account when food
intake amount and exercise instructions are generated.
According to a further embodiment the method further
comprises: preventing with the device the energy content
of the food intake amountinstructions from being reduced
to a level that is too low and the energy expenditure of
the exercise instructions from being increased to a level
that is too high.

[0059] As stated, in block 726 the weight management
program is updated, for example by adjusting the speed
of the program, whereas block 724 calibrates the weight
management program. For example, if the weight loss
has taken place at the planned rate, no action needs to
be taken in 726. On the other hand, if weight loss has
been too rapid, the negative energy balance can be re-
duced in 726, and if weight loss has been too slow, the
negative energy balance can be increased in 726. Real-
ism and safety must naturally be always ensured.
[0060] From block 726 the routine proceeds to block
708, where the user is shown the food intake amount and
exercise instructions modified, if necessary, in block 724.
[0061] The termination of the execution of the method
is not specifically shown in Figure 7, but it can be termi-
nated when the user so wishes or when the period of the
weight management program ends, for example after 1
to 6 months from its start.

[0062] The method can be implemented by means of
a device similar to the one described earlier, which may
constitute for example a part of a measuring device
measuring energy expenditure in physical exercise, such
as a heart rate monitor, although a person skilled in the
art can also apply the above described method to other
kinds of devices designed for the management of the
weight of the user.

[0063] Although the invention is described above with
reference to an example illustrated in the accompanying
drawings, it is obvious that the invention is not restricted
thereto, but can be modified in many ways within the
scope of the accompanying claims.
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Claims

A portable, personal electronic device for the body
weight management of a user thereof, comprising:

acontrol unit (100) for controlling the device; and
a user interface (102) coupled to the control unit
(100) for entering input information and for ob-
taining output information,

the control unit (100) being configured to receive
an initial weight, a target weight and food intake
amount of the user via the user interface (102),
to generate the energy expenditure of the user,
to generate food intake amount and exercise in-
structions based on the difference between the
user’s initial weight and his target weight for dis-
play via the user interface (102), to receive the
user’s current weight via the user interface
(102), and to generate a change in the user’'s
weight,

characterized in that the device further com-
prises an activity unit (114) coupled to the control
unit (100) and comprising an acceleration sen-
sor measuring the physical activity of the user,
the control unit (100) being configured to take
into account the user’s physical activity when
generating the user’'s energy expenditure, and
the control unit (100) is further configured to cal-
ibrate itself, if the change in the user's weight
does not correspond to the estimate made on
the basis of his food intake amount and his en-
ergy expenditure, by eliminating the impact of
errors caused by the user including incorrect in-
put data entered by the user, and/or caused by
errors appearing in default settings made by the
device including levels of input data and conclu-
sions drawn from these, so that the food intake
amount and/or exercise instructions to be dis-
played via the user interface (102) are modified
such that if the change in the user's weight is
smaller than estimated on the basis of the user’s
food intake amount and his energy expenditure,
the control unit (100) is configured to reduce the
energy content of the food intake amount in-
structions and/or to increase the energy expend-
iture of the exercise instructions, or if the change
in the user’s weight is greater than estimated on
the basis of the user’s food intake amount and
his energy expenditure, the control unit (100) is
configured to increase the energy content of the
food intake amountinstructions and/or to reduce
the energy expenditure of the exercise instruc-
tions.

A device according to claim 1, characterized in that
the device further comprises a heart rate measuring
unit (112) coupled to the control unit (100) and meas-
uring the user’s heart rate, the control unit (100) be-
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10.

1.

ing configured to take into account the measured
heart rate of the user when generating the user’s
energy expenditure.

A device according to claim 1, characterized in that
the controlunit (100) is configured to generate along-
term average of the user’s physical activity, the av-
erage being taken into account when food intake
amount and exercise instructions are generated.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to receive information defining the us-
er's age over the user interface (102) and to take
into account the user’s basal metabolic rate, defined
on the basis of his age and weight, when generating
the user’s energy expenditure.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to receive over the user interface (102)
information defining the user’s workload and to take
the user’s workload into account when generating
his energy expenditure.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to generate a change in the user’s
weight on the basis of the user’s current weight and
his initial weight or current weight received and
stored previously.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to process the food amounts in terms
of their energy contents.

A device according to any one of the preceding
claims, characterized in that the food intake
amount instructions comprise a recommended en-
ergy content of a daily food intake amount.

A device according to any one of the preceding
claims, characterized in that the exercise instruc-
tions comprise recommended weekly exercising en-
ergy expenditure.

A device according to any one of the preceding
claims, characterized in that if the user’s target
weight is lower than his initial weight, the control unit
(100) is configured to determine for the user food
intake amount instructions providing a daily food in-
take amount having an energy content that is lower
than the user’s daily energy expenditure and exer-
cise instructions that increase the user’s energy ex-
penditure.

A device according to any one of the preceding



12.

13.

14.

15.

16.

17.

17 EP 1 473 655 B1 18

claims, characterized in that if the change in the
user’s weight corresponds to the estimate made on
the basis of his food intake amount and his energy
expenditure, the control unit (100) is configured to
maintain the energy content of the food intake
amount instructions and the energy expenditure of
the exercise instructions at their previous level.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to generate a long-term average of the
change in the user’s weight, the average being taken
into account when food intake amount and exercise
instructions are generated.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to remind the user via the user interface
(102) to enter his current weight into the device via
the user interface (102).

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to inform via the user interface (102)
the energy content of the food amount consumed
within a predetermined period, the allowed total en-
ergy content determined for said predetermined pe-
riod, and/or the difference between said total energy
content and said energy content of the food amount
consumed.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to inform via the user interface (102)
the amount of energy expended in an exercise car-
ried out within a predetermined period, the target ex-
ercise energy expenditure set for said predeter-
mined period, and/or the difference between said tar-
get exercise energy expenditure and said expended
energy amount.

A device according to any one of the preceding
claims, characterized in that the control unit (100)
is configured to prevent the energy content of the
food intake amount instructions from dropping to a
levelthatis too low and the energy content expended
by applying the exercise instructions from increasing
to a level that is too high.

A device according to any one of the preceding
claims, characterized in that the device is a part of
a measuring device measuring energy expenditure
in physical exercise.

Patentanspriiche

1.

Ein tragbares, persdnliches elektronisches Geréat fir
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die Kdérpergewichtsregulierung von einem Benutzer
davon, aufweisend:

eine Steuereinheit (100) zum Steuern des Ge-
rats; und

eine Benutzerschnittstelle (102), die mit der
Steuereinheit (100) verbunden ist, zum Einge-
ben von Eingangsinformation und zum Hervor-
bringen von Ausgangsinformation,

wobei die Steuereinheit (100) konfiguriert ist
zum Empfangen eines Anfangsgewichts, eines
Zielgewichts und einer Nahrungsaufnahme-
menge von dem Benutzer Uber die Benutzer-
schnittstelle (102), zum Hervorbringen des En-
ergieverbrauchs von dem Benutzer, zum Her-
vorbringen einer Nahrungsaufnahmemenge
und von Ubungsanweisungen basierend auf der
Differenz zwischen dem Anfangsgewicht des
Benutzers und seinem Zielgewicht fur ein An-
zeigen Uber die Benutzerschnittstelle (102),
zum Empfangen des aktuellen Gewichts des
Benutzers Uber die Benutzerschnittstelle (102)
und zum Hervorbringen einer Anderung in dem
Gewicht des Benutzers,

dadurch kennzeichnet, dass das Gerat weiter
aufweist eine Aktivitatseinheit (114), die mit der
Steuereinheit (100) verbunden ist und einen Be-
schleunigungssensor aufweist, der die kérperli-
che Aktivitat von dem Benutzer misst, wobei die
Steuereinheit (100) konfiguriert ist, die kérperli-
che Aktivitat des Benutzers beim Hervorbringen
des Energieverbrauchs des Benutzers zu be-
ricksichtigen, und

wobei die Steuereinheit (100) weiter konfiguriert
ist, um sich selbst zu kalibrieren, wenn die An-
derung in dem Gewicht des Benutzers nicht mit
der auf Basis seiner Nahrungsaufnahmemenge
und seines Energieverbrauchs vorgenomme-
nen Schatzung korrespondiert, durch Eliminie-
render Auswirkung von durch den Benutzer ver-
ursachten Fehlern beinhaltend falsche Ein-
gangsdaten eingegeben durch den Benutzer
und/oder verursacht durch Fehler, die in durch
das Gerat vorgenommenen Voreinstellungen
beinhaltend Eingangsdatenniveaus und aus
diesen gezogene Folgerungen auftreten, so
dass die Nahrungsaufnahmemenge und/oder
Uber die Benutzerschnittstelle (102) anzuzei-
gende Ubungsanweisungen modifiziert werden,
so dass, wenn die Anderung in dem Gewicht
des Benutzers kleiner ist als auf Basis der Nah-
rungsaufnahmemenge des Benutzers und sei-
nes Energieverbrauchs geschéatzt, die Steuer-
einheit (100) konfiguriert ist zum Reduzieren
des Energieinhalts von den Nahrungsaufnah-
meanweisungen und/oder zum Erhdhen des
Energieverbrauchs von den Ubungsanweisun-
gen, oder, wenn die Anderung in dem Gewicht
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des Benutzers grofer ist als auf Basis der Nah-
rungsaufnahmemenge des Benutzers und sei-
nes Energieverbrauchs geschatzt, die Steuer-
einheit (100) konfiguriert ist zum Erhdhen des
Energieinhalts von den Nahrungsaufnahmean-
weisungen und/oder zum Reduzieren des En-
ergieverbrauchs von den Ubungsanweisungen.

Ein Gerat gemal Anspruch 1, dadurch gekenn-
zeichnet, dass das Gerat weiter aufweist eine Herz-
frequenzmesseinheit (112), die mitder Steuereinheit
(100) verbunden ist und die Herzfrequenz des Be-
nutzers misst, wobei die Steuereinheit (100) konfi-
guriertist,um die gemessene Herzfrequenzvon dem
Benutzer bei dem Hervorbringen des Energiever-
brauchs des Benutzers zu beriicksichtigen.

Ein Gerat gemal Anspruch 1, dadurch gekenn-
zeichnet, dass das die Steuereinheit (100) konfigu-
riert ist zum Hervorbringen eines Langzeitmittelwer-
tes von der kérperlichen Aktivitat des Benutzers, wo-
bei der Mittelwert berticksichtigt wird, wenn eine
Nahrungsaufnahmemenge und Ubungsanweisun-
gen hervorgebracht werden.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Empfangen von
Information, die das Alter des Benutzers definiert,
Uber die Benutzerschnittstelle (102) und zum Be-
riicksichtigen der Basalstoffwechselrate des Benut-
zers, die auf Basis seines Alters und Gewichts defi-
niertist, beim Hervorbringen des Energieverbrauchs
des Benutzers.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Empfangen von
Information, welche die Arbeitsbelastung des Benut-
zers definiert, Uber die Benutzerschnittstelle (102),
und zum Berucksichtigen der Arbeitsbelastung des
Benutzers beim Hervorbringen seines Energiever-
brauchs.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Hervorbringen ei-
ner Anderung in dem Gewicht des Benutzers auf Ba-
sis des aktuellen Gewichts des Benutzers und sei-
nes Anfangsgewichts oder vorher empfangenen und
gespeicherten aktuellen Gewichts.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Verarbeiten der
Nahrungsmengen hinsichtlich ihrer Energieinhalte.

Ein Gerat gemaR einem der vorangegangenen An-
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spriiche, dadurch gekennzeichnet, dass die Nah-
rungsaufnahmemengenanweisungen einen emp-
fohlenen Energieinhalt von einer taglichen Nah-
rungsaufnahmemenge aufweisen.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die
Ubungsanweisungen einen empfohlenen wéchent-
lichen Ubungsenergieverbrauch aufweisen.

Ein Gerat gemal einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass, wenn
das Zielgewicht des Benutzers geringer ist als sein
Anfangsgewicht, die Steuereinheit (100) konfiguriert
ist zum Bestimmen von Nahrungsaufnahmemen-
genanweisungen fir den Benutzer, die eine tagliche
Nahrungsaufnahmemenge mit einem Energieinhalt,
der geringer ist als der tagliche Energieverbrauch
des Benutzers, und die Ubungsanweisungen bereit-
stellen, die den Energieverbrauch des Benutzers er-
hoéhen.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass, wenndie
Anderung in dem Gewicht des Benutzers mit der auf
Basis seiner Nahrungsaufnahmemenge und seines
Energieverbrauchs vorgenommenen Schatzung
korrespondiert, die Steuereinheit (100) konfiguriert
istzum Beibehalten des Energieinhalts von den Nah-
rungsaufnahmemengenanweisungen und des En-
ergieverbrauchs von den Ubungsanweisungen auf
ihrem vorherigen Niveau.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Hervorbringen ei-
nes Langzeitmittelwertes von der Anderung in dem
Gewichtdes Benutzers, wobei der Mittelwert bertick-
sichtigt wird, wenn die Nahrungsaufnahmemenge
und die Ubungsanweisungen hervorgebracht wer-
den.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriertist, um den Benutzer Gber
die Benutzerschnittstelle (102) zu erinnern sein ak-
tuelles Gewicht tber die Benutzerschnittstelle (102)
in das Geréat einzugeben.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Uber die Benut-
zerschnittstelle (102) Mitteilen des Energieinhalts
von der innerhalb einer vorherbestimmten Dauer
verbrauchten Nahrungsmenge, des erlaubten Ge-
samtenergieinhalts bestimmt fir die besagte vorher-
bestimmte Dauer und/oder der Differenz zwischen
dem besagten Gesamtenergieinhalt und dem be-
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sagten Energieinhalt von der verbrauchten Nah-
rungsmenge.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Uber die Benut-
zerschnittstelle (102) Mitteilen der aufgewandten
Energiemenge bei einer innerhalb einer vorherbe-
stimmten Dauer ausgefiihrten Ubung, des festge-
legten Ziellibungsenergieverbrauchs fiir die besagte
vorherbestimmte Dauer und/oder der Differenz zwi-
schen dem besagten Ziellibungsenergieverbrauch
und der besagten aufgewandten Energiemenge.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Steu-
ereinheit (100) konfiguriert ist zum Verhindern, dass
der Energieinhalt von den Nahrungsaufnahmemen-
genanweisungen auf ein zu geringes Niveau sinkt
und dass der durch Anwenden der Ubungsanwei-
sungen aufgewandte Energieinhalt sich auf ein zu
hohes Niveau erhéht.

Ein Gerat gemaR einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass das Ge-
rat ein Teil von einem Messgerat ist, das einen En-
ergieverbrauch bei einer kérperlichen Ubung misst.

Revendications

1.

Dispositif électronique personnel portable pour la
gestion du poids corporel de son utilisateur,
comprenant :

une unité de commande (100) pour commander
le dispositif ; et

une interface utilisateur (102) couplée a l'unité
de commande (100) pour saisir des informations
d’entrée et obtenir des informations de sortie,
l'unité de commande (100) étant configurée
pour recevoir un poids initial, un poids cible et
la quantité d’apport alimentaire de l'utilisateur
via l'interface utilisateur (102) afin de générer la
dépense d’énergie de l'utilisateur, de générer
des instruction en matiére de quantité d’apport
alimentaire et d’exercices basées sur la diffé-
rence entre le poids initial de l'utilisateur et son
poids cible pour affichage via l'interface utilisa-
teur (102), pour recevoir le poids courant de I'uti-
lisateur via l'interface utilisateur (102) et pour
générer un changement du poids de I'utilisateur,
caractérisé en ce que le dispositif comprend
en outre une unité d’activité (114) couplée a
'unité de commande (100) et comprenant un
capteur d’accélération mesurant I'activité physi-
que de l'utilisateur, I'unité de commande (100)
étant configurée pour prendre en compte I'acti-
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vité physique de I'utilisateur lors de la génération
de la dépense d’énergie de I'utilisateur, et
I'unité de commande (100) est en outre confi-
gurée pour se calibrer elle-méme si le change-
ment du poids de l'utilisateur ne correspond pas
a l'estimation faite sur la base de la quantité
d’apportalimentaire etde sa dépense d’énergie,
en éliminant I'impact d’erreurs provoquées par
I'utilisateur, notamment des données d’entrée
incorrectes saisies par I'utilisateur, et/ou provo-
quées par des erreurs apparaissant dans les ré-
glages par défaut effectués par le dispositif, no-
tamment des niveaux de données d’entrée et
des conclusions tirées de ceux-ci, de sorte que
les instructions en matiére de quantité d’apport
alimentaire et/ou d’exercices a afficher via l'in-
terface utilisateur (102) soient modifiées de ma-
niére que, si le changement du poids de I'utili-
sateur est plus petit que celui estimé sur la base
delaquantité d’apportalimentaire de I'utilisateur
et de sa dépense d’énergie, I'unité de comman-
de (100) soit configurée pour réduire la teneur
en énergie des instructions en matiére de quan-
tité d’apport alimentaire et/ou pour augmenter
la dépense d’énergie des instructions d’exerci-
ces ou sile changement du poids de I'utilisateur
est plus grand que celui estimé sur la base de
la quantité d’apport alimentaire de l'utilisateur et
de sa dépense d’énergie, I'unité de commande
(100) soit configurée pour augmenter la teneur
en énergie des instructions en matiére de quan-
tité d’apport alimentaire et/ou pour réduire la dé-
pense d’énergie des instructions d’exercices.

Dispositif selon la revendication 1, caractérisé en
ce que le dispositif comprend en outre une unité de
mesure de fréquence cardiaque (112) couplée a
I'unité de commande (100) et mesurantla fréquence
cardiaque de I'utilisateur, I'unité de commande (100)
étant configurée pour tenir compte de la fréquence
cardiaque mesurée de I'utilisateur lors de la géné-
ration de la dépense d’énergie de l'utilisateur.

Dispositif selon la revendication 1, caractérisé en
ce que l'unité de commande (100) est configurée
pour générer une moyenne a long terme de I'activité
physique de I'utilisateur, la moyenne étant prise en
compte lorsque les instructions en matiére d’apport
alimentaire et d’exercices sont générées.

Dispositif selon’'une quelconque des revendications
précédentes, caractérisé en ce que I'unité de com-
mande (100) est configurée pour recevoir des infor-
mations définissant I'age de I'utilisateur via l'interfa-
ce utilisateur (102) et pour prendre en compte le mé-
tabolisme basal de I'utilisateur défini sur la base de
son &ge et de son poids lors de la génération de la
dépense d’énergie de l'utilisateur.
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Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que l'unité de com-
mande (100) est configurée pour recevoir via I'inter-
face utilisateur (102) des informations définissant la
charge de travail de I'utilisateur et pour tenir compte
de la charge de travail de I'utilisateur lors de la gé-
nération de sa dépense d’énergie.

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que l'unité de com-
mande (100) est configurée pour générer un chan-
gement du poids de l'utilisateur sur la base du poids
courant de l'utilisateur et de son poids initial ou de
son poids courant regu et stocké précédemment.

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que l'unité de com-
mande (100) est configurée pour traiter les quantités
alimentaires en termes de leur teneur en énergie.

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que les instructions
en matiere de quantité d’apport alimentaire com-
prennent une teneur en énergie recommandée
d’'une quantité d’apport alimentaire quotidienne.

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que les instructions
d’exercices comprennent une dépense d’énergie
par exercices hebdomadaire recommandé.

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que, sile poids cible
de l'utilisateur est plus bas que son poids initial, I'uni-
té de commande (100) est configurée pour détermi-
ner pour |'utilisateur des instructions en matiére de
quantité d’apport alimentaire fournissant une quan-
tité d’apport alimentaire quotidienne ayant une te-
neur en énergie qui est inférieure a la dépense
d’énergie quotidienne de l'utilisateur et des instruc-
tions en matiere d’exercices qui augmentent la dé-
pense d’énergie de l'utilisateur.

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que, si le change-
ment du poids de l'utilisateur correspond a I'estima-
tion faite sur la base de sa quantité d’apport alimen-
taire et de sa dépense d’énergie, I'unité de comman-
de (100) est configurée pour maintenir la teneur en
énergie des instructions en matiére de quantité d’ap-
port alimentaire et la dépense d’énergie des instruc-
tions en matiére d’exercices a leur niveau précédent.

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que l'unité de com-
mande (100) est configurée pour générer une
moyenne a long terme du changement de poids de
I'utilisateur, la moyenne étant prise en compte lors-
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que des instructions en matiére de quantité d’apport
alimentaire et d’exercices sont générées.

Dispositif selon'une quelconque des revendications
précédentes, caractérisé en ce que I'unité de com-
mande (100) est configurée pour rappeler a I'utilisa-
teur vial'interface utilisateur (102) de saisir son poids
courant dans le dispositif via I'interface utilisateur
(102).

Dispositif selon'une quelconque des revendications
précédentes, caractérisé en ce que I'unité de com-
mande (100) est configurée pour indiquer via l'inter-
face utilisateur (102) la teneur en énergie de la quan-
tité alimentaire consommée dans une période pré-
déterminée, la teneur en énergie totale autorisée
pour ladite période prédéterminée et/ou la différence
entre ladite teneur en énergie totale et ladite teneur
en énergie de la quantité alimentaire consommeée.

Dispositif selon'une quelconque des revendications
précédentes, caractérisé en ce que I'unité de com-
mande (100) est configurée pour indiquer via l'inter-
face utilisateur (102) de la quantité d’énergie dépen-
sée au cours d’un exercice effectué dans une pério-
de prédéterminée, la dépense d’énergie cible des
exercices réglée pour ladite période prédéterminée
et/ou la différence entre ladite dépense d’énergie ci-
ble des exercices et ladite quantité d’énergie dépen-
sée.

Dispositif selon'une quelconque des revendications
précédentes, caractérisé en ce que I'unité de com-
mande (100) est configurée pour empécher la teneur
en énergie des instructions en matiére de quantité
d’apport alimentaire de chuter a un niveau qui est
trop bas et la teneur en énergie dépensée en appli-
quant les instructions en matiere d’exercices d’aug-
menter a un niveau qui soit trop haut.

Dispositif selon'une quelconque des revendications
précédentes, caractérisé en ce que le dispositif fait
partie d’'undispositif de mesure mesurantladépense
d’énergie au cours d’exercices physiques.
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