EP 1 619 475 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 1619 475 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
13.02.2013 Bulletin 2013/07
Application number: 05016125.6

Date of filing: 25.07.2005

(51) IntCL:

GO01C 22/00 (2006.01)
A61B 5/00 (2006.01)

A61B 5/22(2006.01)

(54)

Apparatus and method for measuring quantity of physical exercise using acceleration sensor

Vorrichtung und Verfahren zur Messung des Trainingsumfangs mittels Beschleunigungssensor

Dispositif et procédé pour mesurer la quantité d’excercise utilisant un capteur d’acceleration

(84)

(30)

(43)

(73)

(72)

(74)

Designated Contracting States:
DE FI FR GB

Priority: 24.07.2004 KR 2004058088
22.10.2004 KR 2004085051

Date of publication of application:
25.01.2006 Bulletin 2006/04

Proprietor: Samsung Electronics Co., Ltd.
Suwon-si, Gyeonggi-do, 443-742 (KR)

Inventors:

Seo, Jeong-Wook
Yeongtong-gu
Suwon-si
Gyeonggi-do (KR)
Park, Wei-Jin
Yeongtong-gu
Suwon-si
Gyeonggi-do (KR)

Representative: Hutter, Jacobus Johannes et al
Nederlandsch Octrooibureau

J.W. Frisolaan 13

2517 JS The Hague (NL)

(56) References cited:

EP-A- 1 134 555
EP-A- 1422 677
WO-A-2004/052203
US-A- 5263 491

EP-A- 1 256 316
WO-A-01/52718
US-A- 4 962 469
US-B1- 6 217 523

SEON-WOO LEE ET AL: "Recognition of walking
behaviors for pedestrian navigation™
PROCEEDINGS OF THE 2001 IEEE
INTERNATIONAL CONFERENCE ON CONTROL
APPLICATIONS.CCA’01.MEXICOCITY,MEXICO,
SEPT. 5-7, 2001, IEEE INTERNATIONAL
CONFERENCE ON CONTROL APPLICATIONS,
NEW YORK, NY : IEEE, US, 5 September 2001
(2001-09-05), pages 1152-1155, XP010571132
ISBN: 0-7803-6733-2

PATENT ABSTRACTS OF JAPAN vol. 2000, no.
22, 9 March 2001 (2001-03-09) & JP 2001 143048
A (CITIZEN WATCH CO LTD), 25 May 2001
(2001-05-25)

DA SILVA F W ET AL: "Motion cyclification by
time/spl times/frequency warping” COMPUTER
GRAPHICS AND IMAGE PROCESSING, 1999.
PROCEEDINGS. XIlI BRAZILIAN SYMPOSIUM ON
CAMPINAS, BRAZIL 17-20 OCT. 1999, LOS
ALAMITOS, CA, USA,IEEECOMPUT. SOC, US,17
October 1999 (1999-10-17), pages 49-58,
XP010358895 ISBN: 0-7695-0481-7

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 1 619 475 B1
Description
BACKGROUND OF THE INVENTION
Field of the Invention:

[0001] Thepresentinventionrelates to an apparatus and a method for measuring quantity of exercise. More particularly,
the present invention relates to an apparatus and a method for measuring quantity of exercise by using an acceleration
sensor.

Description of the Related Art:

[0002] As is generally known in the art, pedometers are appliances used for measuring the quantity of exercise of a
person. Pedometers are portable appliances capable of counting the number of steps and measuring calorie consumption
by detecting the quantity of exercise of a person. Such pedometers are classified into mechanical pedometers and
electronic pedometers.

[0003] The mechanical pedometer counts the number of steps by measuring the number of vertical vibrations of a
pendulum accommodated in the mechanical pedometer when the person walks or runs. However, the mechanical
pedometer may not precisely measure the number of vertical vibrations of the pendulum according to the steps of the
person if it is carried in a pocket of clothing or hung around the neck of the user. In addition, if the position of the
mechanical pedometer is not vertical to the ground, the vertical vibration of the pendulum installed in the mechanical
pedometer may not match the steps of the person, so a measurement error may occur.

[0004] The mechanical and electronic pedometers simply measure calorie consumption in proportion to the number
of steps. However, the person may consume a higher amount of calories in proportion to the exercise intensity. That is,
the person may consume a higher amount of calories when running than when walking slowly. Thus, the mechanical
and electronic pedometers may not precisely detect the calorie consumption in proportion to the quantity of exercise.
[0005] Since the pedometer is a portable appliance, the pedometer is equipped with a battery to measure and display
the quantity of exercise of the person. In addition, the pedometer must continuously check the motion of the person, so
it is necessary to continuously maintain the pedometer in a power-on state, which causes high power consumption.
[0006] In general, the pedometer measures and displays the daily quantity of exercise, so the pedometer cannot
manage the number of steps and the calorie consumption accumulated for a long period of time. That is, the pedometer
has a compact size, so it is difficult to maintain the small size of the pedometer in order for the pedometer to accumulate
and manage all of the daily quantity of exercise, weekly quantity of exercise, and monthly quantity of exercise as required
by the user.

[0007] REP 1134 555 discloses a method for determining velocity and travelled distance of a pedestrian wherein
acceleration signals of at least a part of the body of the pedestrian are evaluated.

SUMMARY OF THE INVENTION

[0008] Accordingly, An object of the present invention is to provide an apparatus and a method for precisely measuring
the quantity of exercise of a user by using an acceleration sensor.

[0009] This object is achieved by the invention as definded in claims 1 and 18; a portable terminal using an apparatus
in accordance with claim 1 is defined in claim 15. Embodiments of the invention are defined in the dependent claims.
[0010] An apparatus and a method capable of measuring and displaying the calorie consumption according to the
weight and quantity of exercise of a user.

[0011] An apparatus and a method are capable of reducing the power consumption of a dynamic energy measurement
apparatus by discontinuously controlling the dynamic energy measurement apparatus.

[0012] Anapparatusandamethod are capable of accumulating the quantity of exercise of a user during a predetermined
period of time selected by a user and displaying the quantity of exercise using figures or graphs.

[0013] An apparatus and a method are capable of enabling a portable terminal equipped with a dynamic energy
measurement apparatus to control an operation of the dynamic energy measurement apparatus.

[0014] An apparatus and a method are capable of enabling a pedometer and a portable terminal equipped with the
pedometer to process information related to the quantity of exercise according to the steps of a user while eliminating
the exercise information caused by an external impact applied to the pedometer and the portable terminal equipped with
the pedometer.

[0015] An apparatus and a method are capable of enabling a pedometer and a portable terminal equipped with the
pedometer to check the type of exercise of the user and to variably control the quantity of exercise according to the type
of exercise of the user.
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[0016] An apparatus and a method are capable of enabling a pedometer and a portable terminal equipped with the
pedometer to check the type of exercise of the user and to variably control the sampling interval for measuring the
quantity of exercise according to the type of exercise of the user, thereby precisely measuring the quantity of exercise
of the user;

[0017] An apparatus and a method are capable of enabling a pedometer and a portable terminal equipped with the
pedometer to check the type of exercise of the user and to precisely measure the user’s calorie consumption according
to the type of exercise performed by the user.

[0018] An apparatus and a method are capable of enabling a pedometer and a portable terminal equipped with the
pedometer to check the type of exercise of the user and the attachment position of the pedometer in order to precisely
measure the user’s calorie consumption according to the type of exercise performed by the user and the attachment
position of the pedometer.

[0019] An apparatus and a method are capable of enabling a pedometer and a portable terminal equipped with the
pedometer to process information related to the quantity of exercise of a user based on the number of steps of a user
while eliminating exercise information caused by external sound or other vibrations.

[0020] An apparatus and a method are capable of enabling a pedometer and a portable terminal equipped with the
pedometer to reduce the power consumption by changing the sampling frequencies if a step of a user is not detected
for a predetermined period of time.

[0021] An apparatus and a method are capable of preventing a pedometer installed in a portable terminal from mal-
functioning by temporarily stopping the operation of the pedometer when the pedometer malfunctions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other objects, features and advantages of the present invention will be more apparent from the
following detailed description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a block view illustrating a structure of a pedometer according to an embodiment of the present invention;

FIGS. 2A to 2F are views illustrating output characteristics of an acceleration sensor based on the positions of a
portable terminal according to an embodiment of the present invention;

FIGS. 3Ato 3D are views illustrating exemplary sampled acceleration information of an acceleration sensor according
to an embodiment of the present invention;

FIGS. 3E and 3F are views illustrating sampling frequencies corresponding to the types of exercise according to an
embodiment of the present invention;

FIG. 4is agraphillustrating energy information related to the -quantity of exercise detected by a pedometer according
to an embodiment of the present invention;

FIG. 5 is a state machine view for detecting the steps of a user by analyzing the energy information related to the
quantity of exercise detected from a pedometer according to an embodiment of the present invention;

FIG. 6 is a graph illustrating the parameters for determining the number of steps based on the energy information
related to the quantity of exercise according to an embodiment of the present invention;

FIGS. 7A to 7C are views illustrating methods for determining the number of steps based on a factor according to
an embodiment of the present invention;

FIG. 8A is a view illustrating an example for calculating calorie consumption based on an energy level of measured
quantity of exercise according to an embodiment of the present invention;

FIG. 8B is a graph illustrating calorie consumption between persons who have a standard weight and a non-standard
weight, respectively, according to an embodiment of the present invention;

FIG. 9 is a flowchart illustrating the procedure for measuring the quantity of exercise and calorie consumption by
controlling an acceleration sensor using a controller of a pedometer according to an embodiment of the present
invention;
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FIG. 10 is a flowchart illustrating the procedure for detecting the step of a user based on the acceleration information
generated from an acceleration sensor according to an embodiment of the present invention;

FIG. 11 is a flowchart illustrating the procedure for determining whether a user takes a step by analyzing the type
of exercise based on acceleration information generated from an acceleration sensor according to an embodiment
of the present invention;

FIGS. 12A and 12B are views illustrating the energy levels and level trigger characteristics according to the type of
exercise according to an embodiment of the present invention;

FIGS. 13A and 13B are views illustrating a method of determining the type of exercise according to an embodiment
of the present invention;

FIG. 14 is a flowchart illustrating the procedure for determining whether a user takes a step by analyzing the type
of exercise based on acceleration information generated from an acceleration sensor according to another embod-

iment of the present invention;

FIGS. 15A and 15B are views illustrating energy characteristics in a walking mode according to an embodiment of
the present invention;

FIGS. 16A and 16B are views illustrating energy characteristics in a fast walking mode according to an embodiment
of the present invention;

FIGS. 17A and 17B are views illustrating energy characteristics in a jogging mode according to an embodiment of
the present invention;

FIGS. 18A and 18B are views illustrating energy characteristics in a running mode according to an embodiment of
the present invention;

FIG. 19 is a flowchart illustrating the procedure for calculating energy consumption when the type of user step is
detected in FIG. 9 according to an embodiment of the present invention;

FIG. 20 is a flowchart illustrating the procedure for calculating energy consumption when the type of user step is
detected in FIG. 9 according to another embodiment of the present invention;

FIG. 21 is a flowchart illustrating the procedure for calculating energy consumption shown in FIG. 20 in more detail;

FIG. 22 is a block view illustrating a structure of a portable terminal equipped with a pedometer according to an
embodiment of the present invention;

FIG. 23 is a block view illustrating the relationship between a controller of a portable terminal and a pedometer that
has the exemplary energy and trigger levels shown in FIG. 12;

FIG. 24 is a flowchart illustrating the procedure for controlling and sampling an acceleration sensor of a pedometer
according to an embodiment of the present invention;

FIG. 25is a flowchartillustrating the procedure for processing commands according to an embodiment of the present
invention;

FIG. 26 is a flowchart illustrating the procedure for transmitting data after analyzing the type of data requested for
transmission according to an embodiment of the present invention;

FIG. 27 is a flowchart illustrating the procedure for controlling a pedometer in a portable terminal according to an
embodiment of the present invention;

FIGS. 28A and 28B are views illustrating communication protocols between a controller of a portable terminal and
a controller of a pedometer according to an embodiment of the present invention;
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FIG. 29 is a flowchart illustrating the procedure for changing user information according to an embodiment of the
present invention;

FIG. 30 is a flowchart illustrating the procedure for changing an operation mode according to an embodiment of the
present invention;

FIG. 31 is a flowchart illustrating the procedure for changing an installation position of a pedometer according to an
embodiment of the present invention;

FIG. 32 is a flowchart illustrating the procedure for processing and displaying the quantity of exercise according to
an embodiment of the present invention;

FIGS. 33A to 33C are views illustrating a exemplary data used in method of distinguishing the user’s step from noise
caused by external impacts and vibration according to an embodiment of the present invention;

FIGS. 34A and 34B are views illustrating exemplary data used in a method for distinguishing the user’s step from
noise caused by variation of angular positions of a pedometer according to an embodiment of the present invention;

FIGS. 35A to 35F are views illustrating exemplary data used in a method for distinguishing the user’s step from
noise caused by external sound vibrations according to an embodiment of the present invention;

FIG. 36 is a flowchart illustrating an operational procedure for a pedometer capable of measuring the quantity of
exercise by distinguishing the user’s step from noise caused by external factors according to an embodiment of the
present invention;

FIG. 37 is a flowchart illustrating a procedure for calculating the quantity of exercise while eliminating noise caused
by external sound or variations in the angular position of a portable terminal according to an embodiment of the
present invention;

FIG. 38 is a flowchart illustrating a procedure for analyzing variation in angular position of a portable terminal
according to an embodiment of the present invention;

FIG. 39 is a flowchart illustrating a procedure for analyzing noise caused by external sounds according to an em-
bodiment of the present invention;

FIG. 40 is a flowchart illustrating a procedure for analyzing noise caused by external impacts according to an
embodiment of the present invention;

FIG. 41 is a flowchart illustrating a procedure for temporarily stopping an operation of a pedometer when a portable
terminal is in an operation mode according to an embodiment of the present invention;

FIG. 42 is a detailed flowchart illustrating a procedure for temporarily stopping an operation of a pedometer shown
in FIG. 41;

FIG. 43 is a flowchart illustrating a procedure for reducing the power consumption by changing sampling frequencies
based on the operational state of a pedometer according to an embodiment of the present invention;

FIG. 44 is a flowchart illustrating a procedure for setting the sampling frequencies when the user’s step is detected
in the procedure shown in FIG. 43;

FIG. 45 is a flowchart illustrating a procedure for changing the sampling frequencies when the user’s step is not
detected for a predetermined period of time in the procedure shown in FIG. 43;

FIGS. 46A to 46J are views illustrating exemplary screen images for displaying information related to the number
of steps measured in a pedometer according to an embodiment of the present invention; and

FIGS. 47A to 47J are views illustrating exemplary screen images for displaying information related to calorie con-
sumption measured in a pedometer according to an embodiment of the present invention.
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[0023] Throughout the drawings, it should be understood that like reference numbers refer to like features, structures,
steps, operations and elements.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT

[0024] Hereinafter, embodiments of the present invention will be described with reference to the accompanying draw-
ings. The same reference numerals will be designated for the same elements throughout the drawings.

[0025] Specific details, such as the weight and height of a user, exercise time and calorie values, will be used in the
following description for illustrative purpose only. It will be understood by those skilled in the art that the present invention
can be embodied without the specific values or by modifying the specific values.

[0026] The presentinvention relates to the measurement for the quantity of exercise performed by a user. In particular,
embodiments of the present invention relate to the measurement for the quantity of exercise performed by a user by
using an acceleration sensor. The acceleration sensor can simultaneously detect static acceleration of an object, which
is generated due to the acceleration of gravity, and dynamic acceleration of an object, which is generated when the
object moves against the ground. It is possible to measure an inclination degree of the object, the force applied to the
object, and the movement of the object by using acceleration information.

[0027] A pedometer or a calorie meter may analyze and utilize such acceleration information. For instance, the ped-
ometer or the calorie meter can count the number of steps or can measure the calories consumed based on the accel-
eration data of a user detected by the acceleration sensor. In this case, since the acceleration sensor generates three-
dimensional acceleration information, the motion of the user can be detected three-dimensionally, so the movement of
the user can be precisely detected. In addition, since the quantity of exercise performed by the user can be precisely
detected, it is possible to precisely calculate the calories consumed by a user based on the quantity of exercise. Thus,
the embodiments of the presentinvention provide an apparatus and a method capable of precisely measuring the quantity
of exercise and the calorie consumed by a user by using the acceleration sensor.

[0028] In the following description, an apparatus for measuring the quantity of exercise is called a "pedometer”. The
pedometer can be used as an independent appliance or can be installed in a portable terminal. According to an exemplary
embodiment of the present invention, the pedometer is installed in the portable terminal. That is, the portable terminal
according to an embodiment of the present invention comprises the pedometer having an acceleration sensor so that
the pedometer measures the quantity of exercise of the user when the user carrying the portable terminal is exercising.
The information of the user detected by the pedometer is accumulated in a memory of the portable terminal and the
quantity of exercise of the user is displayed in a display section of the portable terminal. If the pedometer is provided
with a memory and a display section, the pedometer can be used as an independent appliance without being installed
in the portable terminal.

[0029] Hereinafter, embodiments of the present invention will be described in more detail with reference to accompa-
nying drawings.

[0030] FIG. 1isablockview illustrating a structure of a pedometer according to an embodiment of the present invention.
[0031] Referring to FIG. 1, the pedometer comprises a controller 151 for controlling an operation of the pedometer.
Aninput section 145is provided to allow a user to input various parameters into the controller 151, such as user information
(for example, the weight and height of a user), an operation mode, a pedometer reset, a request for changing a position
of the pedometer and a request for displaying an exercise record. The memory 130 stores parameters for controlling
an acceleration sensor 153 and measured exercise information under the control of the controller 151. A display section
140 displays the measured quantity of exercise and control information under the control of the controller 151. The
acceleration sensor 153 receives power during a predetermined period of time and generates acceleration information
by measuring the quantity of exercise under the control of the controller 151.

[0032] The acceleration sensor 153 intermittently receives operational power under the control of the controller 151.
Upon receiving the operational power, the acceleration sensor 153 measures the acceleration information according to
the position of the portable terminal and outputs data thereof to the controller 151. The acceleration sensor 153 is a
three-dimensional acceleration sensor capable of generating three-dimensional signals for each of X, Y and Z-axes.
[0033] The acceleration sensor 153 may detect acceleration, velocity and displacement of an object based on the
three-dimensional acceleration information. In addition, the acceleration sensor 153 may detect the movement of the
object based on the three-dimensional acceleration information. At this time, the three-dimensional acceleration infor-
mation preferably includes the acceleration of gravity and relative acceleration of the object. The inclination degree of
the object with respect to the ground can be detected based on the acceleration of gravity of the object, which consists
of low-frequency components. The relative acceleration consists of highfrequency components, which can be created
when the object moves. Thus, the components of the above two accelerations can be obtained through a frequency
analysis and the components represent information related to a rotational angle and the direction of movement of the
object. If a three-dimensional acceleration module is attached to a person, the three-dimensional acceleration module
can act as a pedometer. In addition, the three-dimensional acceleration module can be utilized as a speedometer if it is
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attached to a vehicle. Table 1 shows the types of data that can be obtained in the frequency band of acceleration
information.

Table 1
Acceleration frequency component | Data output information Data application
OHz to 20 Hz Acceleration of gravity according to Mobile input unit Game device input
gradient of sensor with respect to unit
ground
5Hz to 100 Hz Movement pattern of persons or Measurement of steps and calories
animals Movement of finger tip
100Hz to 200 Hz Movement pattern of objects moving | Vehicle shock-proof system Analysis
at high speed for movement pattern of flying object
Above 200 Hz Noise

[0034] The pedometer can be realized by using the acceleration sensor 153 capable of generating acceleration infor-
mation as shown in Table 1. According to an embodiment of the present invention, the Atmega8L commercially available
from Atmel company, which is located in San Jose, California, United States can be used as the controller 151 and the
HAAM-301A sensor commercially available from Hokuriku Electric Industry Co.,Ltd. (HDK), which is located in Toyama
City, Japan, can be used as the acceleration sensor 153. The HAAM301 A is a three-dimensional sensor capable of
generating acceleration information in the form of analog signals. The output level of the HAAM301A is shown in Equation
1.

Equation 1

sensor

Vout(x) =200mV / gxa(x) +% Vee

sensor

Vout(y) =200mV / gxa(y)+ %Vcc

sensor

Vout(z) =200mV / gxa(z) +% Vee

Wherein Vout: acceleration outputted from three-dimensional acceleration sensor;
g: acceleration of gravity (9.8m/s2);

a: acceleration applied to acceleration sensor; and

Vcc: power of acceleration sensor.

[0035] If the acceleration sensor 153 is installed in the portable terminal, the acceleration sensor 153 generates three-
dimensional acceleration information as shown in Equation 1 when the portable terminal is inclined. At this time, the
acceleration sensor 153 generates various three-dimensional acceleration information depending on the inclination
degree of the portable terminal.

[0036] FIGS. 2A to 2F are views illustrating output information of the acceleration sensor 153 based on the inclination
degree of the portable terminal equipped with the acceleration sensor 153 according to an embodiment of the present
invention.

[0037] Referring to FIGS. 2A and 2B, the acceleration sensor 153 installed on a predetermined portion of a pedometer.
At this time, if the pedometer equipped with the acceleration sensor 153 is parallel to the ground as shown in FIG. 2A
(that is, if the pedometer makes contact with the ground as shown in FIG. 2C), a Z-axis is subject to the gravity, but an
X-axis and a Y-axis are not subject to the gravity. Accordingly, when the pedometer is positioned as shown in FIG. 2C,
the acceleration sensor 153 outputs acceleration information as shown in FIG. 2D. As shown in FIG. 2D, a Z-axis value
of the output acceleration information is changed as compared to the X and Y axes, while the X-axis and Y-axis values
of the output acceleration information may not be influenced by the gravity. In addition, as shown in FIG. 2E, if the
pedometer stands upright, the Z-axis is not influenced by the gravity and the X-axis and Y-axis are subject to the gravity.
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Accordingly, the acceleration sensor 153 generates acceleration information as shown in FIG. 2F.

[0038] As the acceleration information is generated, the controller 151 combines and analyzes the acceleration infor-
mation, thereby determining whether the acceleration information represents the step of the user. That is, the controller
151 receives the acceleration information from the acceleration sensor 153 and extracts dynamic energy components
from the acceleration information, thereby determining the step of the user and calculating the calories consumed.
[0039] That is, the controller 151 of the pedometer serves as a sensor control unit and a measurement unit for the
quantity of exercise and the power consumption of the device.

[0040] When the controller 151 serves as the sensor control unit, the controller 151 supplies power to the acceleration
sensor 153 for a predetermined period of time with a first time interval and samples the acceleration information output
from the acceleration sensor at a second predetermined point during a second time interval. The first time interval means
a sampling interval and the second time interval means a real power supply section in the sampling interval, which is
shown as 231 to 233 in FIG. 3D.

[0041] When the controller 151 serves as the measurement unit for the quantity of exercise, the controller 151 converts
the sampled acceleration information into dynamic energy. If an ascending gradient of the converted dynamic energy
has a value above a predetermined value and a local maximum value, the controller 151 compares the local maximum
value with a predetermined threshold value and determines 1-step when the local maximum value exceeds the prede-
termined threshold value. To this end, the controller 151 comprises an acceleration information accumulation section
for accumulating the acceleration information for the purpose of performing a discrete cosine transform (DCT), a DCT
section for performing the DCT of the accumulated acceleration information, an energy extracting section for extracting
energy data from predetermined frequency bands by combining the DCT acceleration information, and a determination
section for determining the type of step the user has taken when the local maximum value exceeds the predetermined
threshold value by comparing the local maximum value with the predetermined threshold value when the ascending
gradient of the converted dynamic energy has the value above the predetermined value and the local maximum value.
[0042] When the controller 151 serves as the measurement unit for calorie consumption, the controller 151 has energy
level values of at least two intervals corresponding to the walking speed determined through experimentation and the
calorie consumption value in each energy level interval. In addition, the controller 151 compares a present energy level
value with the energy level value of each interval, thereby calculating the energy level value of each interval and the
calorie consumption value thereof. According to an embodiment of the present invention, the energy level interval may
vary depending on the position where the pedometer is attached to the user and the type of exercise, such as running
at full speed, jogging, normal walking and slow walking.

[0043] In addition, the controller 151 of the pedometer may further comprise a sampling interval determination section
in addition to a sensor control section, a dynamic energy measurement section, and a calorie consumption measurement
section. That is, according to an embodiment of the present invention, the pedometer determines the type of exercise
being performed by the user and sets the sampling frequency based the determination of the type of exercise, thereby
effectively controlling the operation of the acceleration sensor 153. Thus, the user can set the sampling frequency as a
normal measurement mode (for example, 1/18 second) or a detail measurement mode (for example, 1/35 second).
Since the sampling frequency in the detail measurement mode is higher than the sampling frequency in the normal
measurement mode, the output of the acceleration sensor 153 is precisely represented in the detail measurement mode.
When at least two sampling frequencies are used, it is possible to effectively measure the quantity of exercise performed
by the user by controlling the sampling interval of the sampling frequencies according to the type of exercise performed
by the user. For instance, if the user runs and walks with the pedometer, the acceleration sensor 153 generates a signal
having a higher energy level and a faster level trigger operation when the user runs. That is, if the type of exercise
includes walking and running, it is possible to recognize the type of exercise (walking or running) based on a time interval
between steps. Accordingly, the sampling frequency in the running mode is higher than the sample frequency in the
walking mode. Thus, if at least two sampling frequencies are used, a lower sampling frequency is supplied to the
acceleration sensor 153 when the user walks and a higher sampling frequency is supplied to the acceleration sensor
153 when the user runs. In this case, the acceleration information generated from the acceleration sensor 153 can be
adaptively controlled according to the type of exercise performed by the user so that the acceleration sensor 153 may
stably generate the acceleration information.

[0044] Therefore, embodiments of the present invention provide a sampling interval determination section capable of
generating a sampling frequency for controlling the sampling interval of the acceleration sensor 153 by detecting the
type of exercise performed by a user based on the high frequency characteristic of DCT information generated from the
dynamic energy measurement section. The sampling interval determination section experimentally obtains and accu-
mulates the level of the high frequency signal of the DCT information and level trigger intervals measured according to
the type of exercise performed by the user (walking and running, or in more detail, running at full speed, jogging, fast
walking and walking). In addition, the sampling interval determination section takes the mean of the level of the high
frequency signal and level trigger intervals according to the type of exercise and stores information related to the reference
level of the high frequency signal and level trigger time for determining the type of exercise performed by the user in the
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memory section as a table. After that, if the dynamic energy measurement section generates the DCT information, the
sampling interval determination section monitors the level of the high frequency signal of the DCT information and the
level trigger time and compares them with the reference level of the high frequency signal and level trigger time stored
in the memory section, thereby determining the type of exercise performed by the user satisfying the above parameters.
In addition, the sampling interval determination section sets the sampling frequency corresponding to the type of exercise
and supplies the sampling frequency to the acceleration sensor 153. Accordingly, the acceleration sensor 153 can
accurately detect the acceleration information according to the type of exercise performed by the user based on the
sampling frequency generated from the sampling interval determination section. In the meantime, if a power management
unit, which will be described later in more detail with reference to FIG. 9, is used, power consumption may vary depending
on variations in the sampling frequency. Thus, the above sampling frequency (normal measurement mode: 1/18 second,
detail measurement mode: 1/35) may also vary depending on the measurement environment including the power con-
sumption grade. That is, the user may reduce the sampling frequency in order to reduce power consumption, or increase
the sampling frequency for the purpose of obtaining precise measurements.

[0045] Hereinafter, an operational principle of the pedometer according to an embodiment of the present invention
will be described in an order of an operational procedure, a step determination procedure, and a calorie calculation
procedure of the pedometer.

[0046] First, the operational procedure of the pedometer according to an embodiment of the present invention will be
described.

[0047] According to an embodiment of the present invention, the controller 151 of the pedometer discontinuously
controls the acceleration sensor 153. If power is continuously supplied to the acceleration sensor 153, the acceleration
sensor 153 may continuously operate, causing great power consumption. Thus, according to an embodiment of the
present invention, operational time for the acceleration sensor 153 is determined through an experiment by calculating
walking time of a person and the controller 151 intermittently supplies the operational power to the acceleration sensor
153 with a predetermined time interval, thereby reducing power consumption. That is, the controller 151 of the pedometer
intermittently supplies the operational power to the acceleration sensor 153 with a predetermined time interval, thereby
intermittently operating the acceleration sensor 153. FIGS. 3A to 3D are viewsiillustrating exemplary sampled acceleration
information of an acceleration sensor according to an embodiment of the present invention

[0048] The controller 151 of the pedometer 150 controls the operation of the acceleration sensor 153 with a prede-
termined time interval which is set based on external resistance and capacitor. At this time, if the external resistance is
approximately 1MQ and the capacitor is approximately 22nF, the predetermined time interval is approximately 1/35
second. Thus, the controller 151 samples the acceleration information of X, Y and Z-axes generated from the acceleration
sensor 153 while supplying the operational power to the acceleration sensor 153 with the predetermined time interval.
A signal 211 shown in FIG. 3A and 3B represents the predetermined time interval determined based on the external
resistance and capacitor. The signal 211 may repeat active time and power-down time and play the role of reference
time for power supplied to the acceleration sensor 153. In addition, the controller 151 supplies power to the acceleration
sensor 153 per every active time or per several active times according to the measurement mode, which is set by the
user. FIG. 3B shows an operational characteristic when the power is supplied to the acceleration sensor 153 per every
active time and FIG. 3A shows an operational characteristic when the power is supplied to the acceleration sensor 153
per every two active times.

[0049] Referring to FIG. 3A, when a signal in the form of reference numeral 211 is generated, the controller 151
supplies a power signal 213 to the acceleration sensor 153 per every two active times. Upon receiving the power signal
213, the acceleration sensor 153 generates the acceleration information in the form of a signal 215. In addition, referring
to FIG. 3B, when a signal in the form of reference numeral 211 is generated, the controller 151 supplies a power signal
223 to the acceleration sensor 153 per every active time. Upon receiving the power signal 223, the acceleration sensor
153 generates the acceleration information in the form of a signal 225. The signals 215 and 225 shown in FIGS. 3A and
3B are acceleration information of a predetermined axis (for example, an X-axis) of the acceleration sensor 153. FIG.
3C shows the acceleration information generated from three-axes (X, Y and Z-axes) of the acceleration sensor 153.
[0050] The controller 151 samples the acceleration information of the X, Y and Z-axes of the acceleration sensor 153
at a predetermined time after the acceleration sensor 153 has been powered on. FIG. 3D is a view illustrating the points
where the controller 151 controls the power-on and power-off of the acceleration sensor 153 and samples the output
signal of the acceleration sensor 153. Referring to FIG. 3D, the controller 151 supplies sensor power to the acceleration
sensor 153 at power-on time 231. Thus, the output of the X, Y and Z-axes of the acceleration sensor 153 is gradually
increased as shown by reference numerals 241, 243 and 245 and the output of the X, Y and Z-axes of the acceleration
sensor 153 is stabilized at a predetermined point of time. At this time, the controller 151 samples the output of the
acceleration sensor 153. That is, the controller 151 samples the output of the X, Y and Z-axes of the acceleration sensor
153 at the predetermined point of time represented by reference numeral 233 in FIG. 3D and converts the sampling
voltages of the X, Y and Z-axes of the acceleration sensor 153 into digital signals by using an A/D converter. The sampling
period at this time, is either 1/18 second (FIG. 3A) or 1/35 second (FIG. 3B) depending upon the sampling frequency
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mode. Then, the controller 151 shuts off the power being supplied to the acceleration sensor 153, thereby minimizing
the power consumption of the acceleration sensor 153. That is, the controller 151 turns off the power of the acceleration
sensor 153 at the predetermined point of time represented by reference numeral 233 in FIG. 3D, thereby stopping the
operation of the acceleration sensor 153.

[0051] As described above, according to an embodiment of the present invention, the controller 151 intermittently
controls the operation of the acceleration sensor 153, thereby reducing the power consumption of the pedometer 150.
[0052] In addition, it is possible to reduce the power consumption of the pedometer by driving the acceleration sensor
153 for a predetermined period of time during the sampling interval. As shown in FIGS. 3A and 3B, since the sampling
frequency mode is divided into the normal mode and the detail mode, it is possible to selectively use the sampling
frequency according to the state of exercise of the user. In addition, the sampling frequency corresponding to each type
of the exercise can be used. As stated above, the types of exercise includes walking, running, and so on. When the user
runs, the acceleration information can be detected with a higher energy level and a short detection interval. That is, it is
possible to distinguish the type of exercise being performed by the user based on a time interval between steps. Ac-
cordingly, if the sampling frequency in the running mode is higher than the sample frequency in the walking mode, the
quantity of exercise can be precisely detected. Accordingly, if the type of exercise is determined to be "running", it is
preferred to use the higher sampling frequency for the acceleration sensor. That is, as shown in FIG. 3E, if sampling
frequencies of 38.49Hz and 74.96Hz are used, the sampling frequency of 38.49Hz is used for the walking mode and
the sampling frequency of 74.96Hz is used for the running mode. That is, after checking the type of exercise performed
by the user, the above sampling frequency is supplied to the acceleration sensor 153 according to the type of exercise,
so that the quantity of exercise of the user can be precisely detected.

[0053] Hereinafter, the procedure for determining the step of the user by analyzing the acceleration information of the
X, Y and Z-axes of the acceleration sensor 153 will be described.

[0054] If sampling voltages of the X, Y and Z-axes of the acceleration sensor 153 are Vx, Vy and Vz, respectively, the
sampling voltages Vx, Vy and Vz and accelerations Ax, Ay and Az applied to three-axes of the acceleration sensor 153
may satisfy Equation 2.

Equation 2

V, =024,40.5V,,,V, =0.24,40.5V,,, V. =0.24,+0.5V ,,

[0055] Accordingly, in order to obtain the accelerations Ax, Ay and Az by using the sampling voltages Vx, Vy and Vz,
Equation 3 is used.

Equation 3

A, =5V ~0.5V,,), 4, = 5(V ~0.5V,,), A, = 5(V ~0.5V,,,)

[0056] In Equation 3, the units of sampling voltages Vx, Vy and Vz and accelerations Ax, Ay and Az are V and m/s2,
respectively. In addition, Vpp is the supply voltage for the acceleration sensor, typically, 2.8V in a portable terminal.
[0057] Afterthat, the acceleration information is accumulated for the purpose of performing a discrete cosine transform
(DCT). Thus, the latest eight acceleration data samples are accumulated. That is, the latest eight acceleration data
samples of X, Y and Z-axes are accumulated and stored. In addition, the accumulated acceleration data is subject to
the DCT. At this time, it is possible to perform the DCT for eight acceleration data samples per each axis. The DCT can
be performed according to Equation 4. In Equation 4, Ax(k) (k =0, 1, 2, 3, 4, 5, 6, 7) represents data from the latest
eight acceleration data samples accumulated in the X-axis of the acceleration sensor 153, Ax(0) represents the latest
acceleration information of the X-axis of the acceleration sensor 153, and Ax(7) represents the final acceleration infor-
mation of the X-axis of the acceleration sensor 153. The same rule is applied to Ay(k) and Az(k).
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Equation 4

? (k = 07]’2’3’4’5’677)

P.(k)= 2}7:A,(n)cosi(i’8l@
=0

mk(n+0.5)

7
P,(k)y=2) A, (n)cos , (k=0,1,2,3,4,5,6,7)
n=0

i(n—ggﬂ! (k=0,,2,3,4,5,6,7)

P.(k)= 227:A__ (n)cos
=0

[0058] After performing the DCT for the accumulated acceleration information by using Equation 4, the energy values
is extracted from DCT information. That is, the controller 151 calculates the energy value based on the Px(k), Py(k) and
Pz(k) according to Equation 5. At this time, the controller 151 calculates the energy value for a specific band only.

Equation 5

5
E=)(
k=1

P, ()| + [P, (k)| +|P.Ck))

[0059] As described above, the controller 151 repeatedly samples the signals in each sampling interval, converts the
sampling signals into acceleration signals, performs the DCT with respect to the accumulated acceleration signals and
extracts the energy from the DCT information. The energy information obtained through the above procedure can be
represented in the form of a graph as shown in FIG. 4.

[0060] The controller 151 converts the data from the latest eight data samples of X, Y and Z-axes into frequency
components in every active time or every predetermined active time by using the DCT (8-point DCT). At this time, DC
acceleration components are removed from the frequency components. Thus, the influence caused by the acceleration
of gravity will also be removed. This is for obtaining acceleration variation derived from the movement of the user
regardless of the angle and position of the portable terminal. Then, the controller extracts the AC acceleration components
and combines the data of the three-axes (X, Y and Z). The combined data are dynamic energy components representing
the level of acceleration derived from the movement of the user.

[0061] Thus, the controller determines whether the user walks by analyzing the extracted energy components as
shown in FIG. 4. Such a determination can be carried out by using the state-machine as shown in FIG. 5. FIG. 5is a
state machine view for detecting steps of the user according to an embodiment of the present invention. State transition
may occur under four conditions as shown in Table 2.

Table 2
Input Explanation Note
a Predetermined latest energy data have local maximum value Condition 1
b Ascending gradient of predetermined latest energy data has value exceeding predetermined | Condition 2
value
c Local maximum value has value exceeding a predetermined energy value Condition 3
d Predetermined time has lapsed after state 3 Condition 4

[0062] The minimum values for the parameters represented in Table 2 can be obtained by using energy information
extracted through an experiment. FIG. 6 is a view for explaining the input parameters shown in Table 2. The embodiments
ofthe presentinvention employ a plurality of parameters for determining the steps of the user. According to an embodiment
of the present invention, four parameters are employed as represented in Table 2.
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[0063] Referringto FIG. 5, in state 0, if the ascending gradient of the predetermined energy data has a value exceeding
the predetermined value, that is, if condition 2 is satisfied, the controller 151 is switched into state 1. In addition, if the
predetermined energy data have a local maximum value, that is, if condition 1 is satisfied, the controller 151 is switched
into state 2. Then, it is checked whether the local maximum value exceeds a predetermined energy value under state
2 and whether predetermined time has lapsed after state 3 (conditions 3 and 4). If conditions 3 and 4 are not satisfied
under state 2, the controller 151 is switched into state 0. However, if conditions 3 and 4 are satisfied under state 2, the
controller 151 is switched into state 3, determining the present energy information as a step of the user. After that, the
controller 151 is switched into state O from state 3 in order to repeat the above procedure.

[0064] Referringto FIGS. 5 and 6, in state 0, if the ascending gradient of the energy information has a value exceeding
apredetermined value as represented by reference numeral 313, the controller 151 is switched into state 1. The controller
151 is maintained in state 1 until the energy information has the local maximum value as represented by reference
numeral 317. If the energy information has the local maximum value 317, the controller 151 is switched into state 2. In
state 2, if the local maximum value 317 exceeds the predetermined energy value (minimum detection energy level) and
time spent for shifting from previous state 3 to present state 3 exceeds a predetermined time interval as represented by
reference numeral 319, the controller 151 is switched into state 3 and determines the energy information that represents
the step of the user. Then, the controller 151 is switched into state 0. The controller 151 maintains state 0 until the energy
information value has the ascending gradient. That is, according to an embodiment of the present invention, after
determining the energy information that represents the step of the user, the controller 151 waits for a predetermined
period of time until the energy information has the ascending gradient. If the energy level is switched into the ascending
gradient, the controller 151 waits for a predetermined period of time until the energy information has the maximum local
value 317. In addition, if the energy information has the maximum local value 317, the controller 151 checks whether
the local maximum value exceeds the predetermined energy value and whether the time has lapsed from the predeter-
mined point of time determining the step of the user. If the above two conditions are satisfied, the controller 151 determines
the energy information that represents the step of the user.

[0065] As described above, in order to determine the step of the user, the controller 151 forms the state machine as
shown in FIG. 5 and detects variations of the dynamic energy based on the state machine to check whether the variations
of the energy pattern represents the step of the user. If the variation of the energy pattern represents the step of the
user, the pedometer 150 precisely measures the steps of the user by using several parameters (conditions). The above
measurement method employs the time interval parameter and the factor of the threshold value. The time interval
parameter is used for preventing the pedometer from over-counting the user’s step. In general, a person can make four
steps per one second if the person is moving rapidly. Thus, it is necessary to disregard the dynamic energy pattern if
the dynamic energy pattern occurs within 250ms after state 3 shown in FIG. 5 even if the dynamic energy pattern
corresponds to the step of the user. That is, if the time interval parameter is not used, the energy information can be
erroneously determined as the step of the user as shown in FIG. 7B although it must not be treated as the step of the
user. Thus, the energy information shown in FIG. 7B must be treated in a manner as shown in FIG. 7C. In addition, the
threshold value parameter is used for allowing the pedometer to count the user’s step only when the energy variation
exceeds a predetermined level. That is, even when the dynamic energy pattern corresponds to the step of the user, if
an absolute value of the dynamic energy is less than the factor of the threshold value (that is, the minimum detection
energy level shown in FIG. 6), the threshold value parameter allows the pedometer to determine the dynamic energy
pattern as measurement noise of the acceleration sensor or as a minute movement by the user, so the dynamic energy
pattern is not determined as representing the step of the user.

[0066] Hereinafter, a procedure of measuring the calorie consumption after the step determination procedure is per-
formed will now be described in more detail.

[0067] If the dynamic energy value has been determined as representing a particular step of the user, the controller
151 calculates the calories consumed according to the determined step of the user. At this time, the controller 151 uses
the energy level corresponding to steps of the user to calculate the calories consumed. The energy level is divided into
several sections according to the type of exercise performed by the user, such as running at full speed, jogging, normal
walking and slow walking.

[0068] FIG. 8Ais a view illustrating exemplary energy level sections corresponding to the steps of the user according
to an embodiment of the present invention. The energy levels shown in FIG. 8A can be represented as Equation 6.

Calgyy, =Calyy, + Cal ypy (Epax)
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0.08(cal),E,x < E4q
0.06(cal),E,, <E, . <E,
0.04(cal),E,, <E, . < E,,
0.02(cal),E,, < E, .

Calyy (Epuy) =

Enax: maximum energy level for steps of user;
Eino-o: constant for setting the energy level section;
Calgokg: factor for calorie calculation;

[0069] In this case, the calorie consumption when the weight of the user is 60Kg; and

Calygw(E maximum): calorie consumption for one step.

[0070] Referring to FIG. 8A and Equation 6, Ey,o_, which is the constant for setting the energy level section is obtained
through experimentation. That is, the energy value may vary depending on the positions of the pedometer 150, such as
front or rear pockets of trousers, a pocket of a jacket, a bag, and a neck or a hand of a user and so on. The energy value
obtained when the user exercises with the pedometer in the pocket of the trousers may be different from the energy
value obtained when the user exercises while gripping the pedometer. For this reason, the energy level for the steps of
the user is measured while placing the pedometer in various positions and enabling the user to run or walk predetermined
distances within a predetermined time as shown in Table 3. At this time, after combining E_,,,, values corresponding to
the steps of the user, the total E,;,;, value is divided by the number of steps, thereby obtaining an average E,,, value.
Thus, Ey,g.o used for setting the energy level section, such as running at full speed, jogging, normal walking and slow
walking, can be determined based on the average E,, value, which is obtained by repeating the above described
experiments. Therefore, the value of E;,,., may vary depending on the position of the pedometer on the user.

Table 3

Lapse time for 100m Type of exercise

Less than 17 seconds | Running at full speed

17 to 30 seconds Jogging
30 to 60 seconds Fast walking
Above 60 seconds Walking

[0071] After obtaining the average E, ., value, the calorie consumption per one step of the user is calculated based
on the calorie consumption information per one step according to the type of exercise. The calorie consumption per one
step of the user is accumulated and divided by the total steps of the user according to the type of exercise, thereby
obtaining the average calorie consumption per one step as shown in Table 4.

Table 4
Type of exercise Calorie consumption (60kg) | FIG. 8A
Running at full speed | 80 cal/one step Section 4
Jogging 60 cal/one step Section 3
Fast walking 40 cal/one step Section 2
Walking 20 callone step Section 1

[0072] If a weight value per one step (for a user weighing 60 kg and running at full speed, the weight value is 80 cal/one
step) shown in Table 4 is added to every step of the user, an accumulation value of calorie consumption may vary
according to strength of the dynamic energy, that is, calorie consumption of the user who walks predetermined steps is
different form calorie consumption of the user who runs the same steps. In general, if a person having a weight of 60kg
normally walks 10,000 steps, the calorie consumption is about 400 kcal. Thus, it is necessary to statistically match calorie
consumption resulted from walking with calorie consumption resulted from running by taking the accumulated weight
value and the number of steps into consideration. In addition, the calorie consumption of persons may vary according
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to the height and weight of the user even if they perform the same type of exercise. Table 5 shows a relationship between
the weight and calorie consumption of the user, which is obtained through experimentation.

Table 5
45kg 50kg 56kg 61.2kg | 67.5kg | 73kg 78.7kg | 84kg
Ascending stairs | 351 395 438 481.5 525 566 606 647
Business work 48 54 60 66 72 78 84 90
Cleaning work 90 102 114 126 138 149 159 164
Base ball 138 156 174 192 210 228 246 263
Swimming 78 87 98 105 114 125 135 146

[0073] BasedondatashowninTable 5, the calorie consumption of a person having a weight of 60kg can be represented
in the form of a graph as shown in FIG. 8B. As shown in FIG. 8B, the calorie consumption is proportional to the weight
of the person. Thus, if the pedometer 150 shows calorie consumption of CalGOkg for the person having the weight of
60kg, calorie consumption Caly, of a person having a weight of Mkg can be obtained through Equation 7. According to
an embodiment of the present invention, calorie consumption for the standard weight of 60kg is first calculated and the
calorie consumption corresponding to the weight of the user is finally calculated using Equation 7.

Equation 7

Cal,, =Cal _—
M 60kg X 60Kg

Caly,: calorie consumption of a person having a weight of Mkg
Calggyg: calorie consumption obtained through Equation 6

[0074] Hereinafter, a procedure of accumulating and managing the steps and calorie consumption of the user will be
described in more detail.

[0075] According to an embodiment of the present invention, the quantity of exercise (that is, the number of steps)
and calorie consumption resulting thereof measured by the pedometer are accumulated and managed. To this end, the
memory unit 130 is provided to accumulate and manage the output of the pedometer. The memory unit 130 includes a
time memory (AM 1 to PM 12), a day memory (1 to 31 days) and a month memory (January to December), wherein the
above memories store the steps of user and calorie consumption, respectively.

[0076] Thus, the number of the steps and the calorie consumption obtained through the second and third procedures
are accumulated and stored in the corresponding region of the time memory. The steps of the user and calorie con-
sumption according to the exercise of the user are sequentially stored in the corresponding regions of the time memory.
In addition, if the date is changed, the steps of the user and calorie consumption (data for 24 hours) stored in the time
memory are accumulated and stored in the corresponding region of the day memory. If the month is changed, the steps
of the user and calorie consumption (data for 31 days) stored in the day memory are accumulated and stored in the
corresponding region of the month memory. Accordingly, the quantity of exercise and the calorie consumption of the
user can be managed in terms of the time, day and month thereof, so that the user can selectively check the daily or
monthly quantity of exercise and calorie consumption of the user, if necessary.

[0077] FIG. 9 is a flowchart illustrating the procedure of measuring quantity of exercise and calorie consumption by
controlling the acceleration sensor 153 using the controller 151 of the pedometer.

[0078] Referring to FIG. 9, the controller 151 of the pedometer measures the quantity of exercise and calorie con-
sumption of the user while controlling the acceleration sensor 153. At this time, the controller 151 samples the output
of the acceleration sensor 153 while controlling power applied to the acceleration sensor 153 according to the operation
mode thereof. That is, if the operation mode is the normal measurement mode, the controller 151 supplies power to the
acceleration sensor 153 as shown in FIG. 3A. In addition, if the operation mode is the detail measurement mode, the
controller 151 supplies power to the acceleration sensor 153 as shown in FIG. 3B. When it reaches the predetermined
operational time, the controller 151 detects it (step 421) and supplies power to the acceleration sensor 153 as represented
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by reference numeral 231 in FIG. 3D (step 423). After that, as the output of the acceleration sensor 153 is stabilized
(see, reference numeral 233 in FIG. 3D), the controller 151 receives the output of the acceleration sensor 153 by sampling
the output of the acceleration sensor 153 (step 425). At the same time, the controller 151 shuts off the power being
supplied to the acceleration sensor 153 (step427). The power supply time forthe acceleration sensor 153 is predetermined
between reference numerals 231 and 233 such that the output of the acceleration sensor 153 can be sufficiently stabilized.
[0079] After sampling and receiving the output of the acceleration sensor 153, the controller 151 analyzes the output
of the acceleration sensor 153, thereby measuring the quantity of exercise (step 429). FIG. 10 is a flowchart illustrating
the procedure of calculating the quantity of exercise processed in step 429 shown in FIG. 9.

[0080] Referring to FIG. 10, the controller 151 converts the output of the acceleration sensor 153 into acceleration
information by using Equation 3 (step 551). Then, the controller 151 accumulates the acceleration information and
performs the DCT for the accumulated acceleration information according to Equation 4 (step 555). After that, the
controller 151 combines the DCT information according to Equation 5 and extracts the energy information (step 557).
If a graph for the energy information is made while repeating the above procedure, the energy information as shown in
FIG. 4 can be represented. In addition, based on the energy information as shown in FIG. 4, the controller 151 determines
the step of the user according to the state machine as shown in FIG. 5 (step 559). At this time, the state machine shown
in FIG. 5 is checked based on four parameters shown in Table 2, thereby determining the particular type of step of the
user. Thatis, according to an embodiment of the presentinvention, the step represented by the energy value is determined
to be the particular type of step of the user if the value of the extracted energy satisfies the time interval and the threshold
value.

[0081] If the step of the user has been determined, the controller 151 detects it (step 431) and increases the number
of steps by one (step 433). Then, the controller 151 calculates the calorie consumption for each type of step of the user
(step 435).

[0082] FIG. 10is a flowchart illustrating the procedure for calculating the quantity of exercise when only one sampling
frequency is used. The quantity of exercise may vary depending on the type of exercise. That is, mutually different
acceleration information is generated from the acceleration sensor 153 in the walking mode and the running mode. That
is, in a case of the running mode, the higher signal level and the faster level trigger interval may be detected. The signal
level signifies the level of the high frequency signal of DCT information. Therefore, it is preferred to allocate the sampling
frequency depending on the type of exercise performed by the user. That is, after checking the type of exercise, the
higher sampling frequency is applied to the acceleration sensor when the user runs and the lower sampling frequency
is applied to the acceleration sensor when the user walks. In this case, it is possible to stably sample the acceleration
information in the running mode.

[0083] The type of exercise performed by the user can be recognized by using high frequency components of the DCT
information detected when calculating the quantity of exercise. That is, the step of calculating the quantity of exercise
(step 429 in FIG. 9) may include the sub-step of extracting energy information for determining the type of step of the
user as shown in FIG. 10. At this time, the DCT operation is carried out. Thus, it is possible to check the type of exercise
by extracting the high frequency signal from the DCT signal. The step of establishing the sampling frequency based on
the type of exercise can be performed in step 429 of FIG. 9. In addition, it is possible to establish the sampling frequency
after changing information related to the number of steps of the user in step 433 or after calculating calorie consumption
in step 435. According to an embodiment of the present invention, the sampling frequency is established according to
the type of exercise when determining the step of the user by calculating the quantity of exercise as shown in FIG. 11.
[0084] FIG. 11 is a flowchart illustrating the procedure for determining the sampling frequency by analyzing the type
of exercise based on the quantity of exercise calculated in step 429 in FIG. 9. In FIG. 11, the type of exercise is "running"
and "walking". FIGS. 12A and 12B are views illustrating characteristics of the DCT high frequency signal according to
the type of exercise (running and walking), and FIGS. 13A and 13B are views illustrating a method of determining the
type of exercise (running and walking).

[0085] FIG. 12A shows the characteristics of the DCT high frequency signal in the walking mode and FIG. 12B shows
the characteristics of the DCT high frequency signal in the running mode. The high frequency signal detected in the
running mode has a higher level and a faster level trigger time than those of the walking mode. Thus, the running mode
or the walking mode can be determined by using the predetermined amplitude value, which is set to 300 in FIGS. 12A
and 12B, and the level trigger time. That is, as shown in FIGS. 13A and 13B, if the predetermined amplitude value is
set to 300, the level trigger exceeding the predetermined high frequency signal level may not occur in the walking mode
(see, FIG. 13A). However, the level trigger exceeding the predetermined amplitude value may occur in every step in the
running mode (see, FIG. 13B). That is, the level of the high frequency signal of the DCT information detected in the
running mode is higher than that of the DCT information detected in the walking mode. In addition, the level trigger in
the running mode is faster than the level trigger in the walking mode. In this case, if the sampling frequency, which is
higher than the sampling frequency used in the walking mode, is used in the running mode, the quantity of exercise can
be stably calculated in the running mode. Therefore, it is possible to obtain the reference level and reference level trigger
for each type of exercise by measuring the level of the high frequency signal and the level trigger time of the DCT
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information according to the type of exercise (walking and running, and, if necessary, running at full speed, jogging, fast
walking and walking) and taking the mean value thereof. In addition, after storing the reference level and reference level
trigger time for each type of exercise in the memory section, the acceleration information generated from the acceleration
sensor 153 is compared with the stored reference level and reference level trigger time in order to determine the type
of exercise performed by the user.

FIG. 11 is a flowchart illustrating the procedure for determining the sampling frequency based on the type of exercise
according to an embodiment of the present invention. First, the acceleration information generated from the acceleration
sensor 153 is converted into DCT information through steps 551 to 555. Then, information about the high frequency
signal is extracted from the DCT information (step 451). After that, the controller 151 checks whether the previous mode
is a running mode or a walking mode. If the previous mode is the walking mode, the controller 151 checks whether the
present level exceeds a predetermined amplitude value (step 455). If the present level is less than the predetermined
amplitude value, the controller 151 sets the sampling frequency of the walking mode (step 457), extracts energy infor-
mation from the DCT information (step 557), and determines the step of the user (step 559). However, if it is determined
in step 455 that the present level exceeds the predetermined amplitude, the controller 151 checks whether the level
trigger is achieved within a predetermine period of time (step 459). If the level trigger time exceeds the predetermined
reference time, the procedure returns to step 457 so that the above procedure is repeated. That is, as shown in FIG.
13A, if the level of the high frequency signal of the DCT information is less than the predetermined amplitude, or the
level trigger time exceeds the predetermined time although the level of the high frequency signal of the DCT information
exceeds the predetermined amplitude, the controller 151 determines that the present mode is the walking mode, so the
controller 151 sets the sampling frequency of the walking mode in step 457.

[0086] However, if the level of the high frequency signal of the DCT information exceeds the predetermined amplitude
and the level trigger is achieved within the predetermined time in the walking mode, the controller 151 detects it through
steps 455 to 459 and sets the sampling frequency of the running mode in step 461. After that, the controller 151 extracts
the energy information from the DCT information in step 557 and determines the step of the user in step 559. In addition,
if the level trigger is achieved within the predetermined time when the previous mode is the running mode, the controller
151 detects it through steps 453 to 459 and sets the sampling frequency of the running mode in step 461. After that, the
controller 151 extracts energy information from the DCT information in step 557 and determines the step of the user in
step 559. In this manner, if the amplitude of the high frequency signal of the DCT information has a value exceeding the
predetermined level and the level trigger is achieved within the predetermined time, the controller 151 sets the sampling
frequency of the running mode as shown in FIG. 13B.

[0087] InFIG. 11, steps 451 to 461 are performed after transforming the acceleration information into the DCT infor-
mation. That is, according to an embodiment of the present invention, the procedure for establishing the sampling
frequency must be performed after forming the DCT information by extracting the acceleration information and the
established sampling frequency is used as a sampling frequency for extracting the next acceleration information. Although
it has been described that the sampling frequency is established when calculating the quantity of exercise in step 429
of FIG. 9, the sampling frequency can be established after determining the step of the user or after calculating calorie
consumption.

[0088] FIG. 14 is a flowchart illustrating the procedure for determining a step of a user in which the walking mode is
divided into a fast walking mode and a walking mode and the running mode is divided into a running at full speed mode
and a jogging mode. The steps for determining the type of step the user is taking are shown in block 463. FIGS. 15B
and 15B illustrate exemplary energy characteristics in the walking mode, FIGS. 16A and 16B illustrate exemplary energy
characteristics in the fast walking mode, FIGS. 17A and 17B illustrate exemplary energy characteristics in the jogging
mode and FIGS. 18A and 18B illustrate exemplary energy characteristics in the running at full speed mode. As shown
in FIGS. 15B to 18B, the energy level of the high frequency signal and the level trigger time may vary depending on the
type of exercise. That is, in the walking mode, the high frequency signal has a small amplitude while representing a slow
level trigger operation. In addition, in the running at full speed mode, the high frequency signal has a large amplitude
and the level trigger operation is achieved within a short period of time. Accordingly, itis possible to establish the sampling
frequency corresponding to each mode as shown in FIG. 11 if the level trigger time for each type of exercise and the
level of the high frequency signal are set. In order to inspect the running at full speed mode, the jogging mode, the fast
walking mode and the walking mode, the energy levels of the high frequency signals, the level trigger times and the
sampling frequencies must be established corresponding to the above modes. In addition, when the high frequency
signal of the DTC information is extracted, it is necessary to check whether the high frequency signal satisfies the energy
level and the level trigger time for the running at full speed mode, the jogging mode, the fast walking mode and the
walking mode and the sampling frequency adaptable for exercise satisfying the above two conditions is established.
[0089] After determining the step of the user in step 429 of FIG. 9 by performing the procedure shown in FIGS. 10,
11 or 14, the operations continue in FIG. 9. Where in step 443, the controller 151 changes information related to the
number of steps and calculates calorie consumption caused by the step of the user in step 435. As mentioned above,
the calorie consumption may vary depending on the type of exercise (running at high speed, jogging, fast walking and
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walking) and the attachment position of the pedometer. That is, the calorie consumption in the running at full speed
mode is different from the calorie consumption in the walking mode. Thus, itis preferred to add the weight value according
to the type of exercise when calculating the calorie consumption. In addition, acceleration information of the acceleration
sensor 153 detected when the user performs exercise while gripping the pedometer is different from acceleration infor-
mation detected by the acceleration sensor 153 when the user exercises by attaching the pedometer to the wrist or the
waist. Thus, itis preferred to vary the weight value according to the attachment position of the pedometer when calculating
the calorie consumption.

[0090] FIG. 19 is a flowchart illustrating the procedure for calculating calorie consumption by using the pedometer
when the step of the user is detected in step 435 of FIG. 9, in which the exercise mode is divided into the walking mode
and the running mode similar to FIG. 11.

[0091] Referring to FIG. 19, in order to calculate the calorie consumption after the type of step of the user is detected,
the controller 151 analyzes the type of exercise based on the detected step (step 471). As mentioned above, the type
of exercise includes the walking and running as shown in FIG. 11. If the step of the user is determined as walking, the
controller 151 calculates the calorie consumption according to the walking mode (step 473). If the step of the user is
determined to be running, the controller 151 calculates the calorie consumption according to the running mode (step
475). Then, the controller 151 accumulates the calculated calorie consumption. The calorie consumption may be cal-
culated for every step of the user. The method for calculating the calorie consumption according to the type of exercise
will now be described in more detail with reference to FIGS. 20 and 21.

[0092] FIG. 20 is a flowchart illustrating the procedure for calculating calorie consumption when the type of user step
is detected in step 435 of FIG. 9 according to another embodiment of the present invention. That is, FIG. 20 shows the
procedure for calculating the calorie consumption according to the attachment position of the pedometer and the type
of exercise performed by the user. In addition, FIG. 21 shows the procedure of FIG. 20 in further detail.

[0093] Referring to FIG. 20, the controller 151 checks the attachment position of the pedometer (step 481) and loads
the factor value corresponding to the attachment position of the pedometer (step 483). The attachment position of the
pedometer can be selected by the user. Then, the controller 151 checks the type of exercise performed by the user
(step 485) and calculates the calorie consumption according to the type of exercise performed by the user and the
attachment position of the pedometer (step 487). After that, the controller 151 accumulates and stores the calculated
calorie consumption.

[0094] FIG. 21 is a flowchart illustrating the procedure of calculating the calorie consumption according to the type of
user step when the step of the user has been detected. FIG. 21 shows the procedure of FIG. 20 in more detail.

[0095] Referring to FIG. 21, the controller 151 loads position information of the registered pedometer (step 561) and
analyzes the attachment position of the pedometer while performing steps 563 to 571. The pedometer can be accom-
modated in the pockets of trousers, the pocket of the jacket and the bag and can be attached to the hand, the arm or
the shoulder of the user. The attachment position of the pedometer can be selected and registered by the user or can
be determined by obtaining the output characteristic of the pedometer through experimentation. That is, according to
the former, the user inputs the attachment position of the pedometer by using the input section 145, and the controller
151 registers the position information of the pedometer in order to utilize the position information of the pedometer when
calculating the calorie consumption. According to the latter, the user exercises with the pedometer attached to a prede-
termined attachment position, thereby obtaining the position information of the pedometer. For instance, the user exer-
cises after placing the pedometer in the front pocket of the trousers, thereby obtaining a predetermined number of sample
outputs. After that, the sample outputs are analyzed to determine and store signals detected from the front pocket of
the trousers of the user. After that, the output of the acceleration sensor 153 received during exercise is analyzed and
is compared with the stored signals, thereby determining the attachment position of the pedometer.

[0096] If the attachment position of the pedometer is determined while performing the steps 563 to 571, the controller
151 loads a factor value according to the attachment position of the pedometer (step 573). Then, the controller 151
determines the type of exercise performed by the user according to Equation 6 by using the energy level E,,. As
mentioned above, the type of exercise can be classified into running, jogging, normal walking and slow walking according
to the speed of steps. Accordingly, the controller 151 determines the calorie consumption according to the energy levels
of the steps by using Equation 6 and determines the type of exercise through steps 575 to 581. In addition, the controller
151 determines the calorie consumption according to the type of exercise based on Table 4 (step 583). Table 4 shows
the calorie consumption per one step according to the type of exercise. In addition, the controller 151 adds the measured
calorie consumption to the accumulated calorie consumption.

[0097] The calorie consumption will be calculated if the weight of the user is taken into consideration. That is, if the
weight of the user is applied to Equation 6, it is possible to calculate the calorie consumption for the steps of the user.
[0098] The pedometer can be installed inthe portable terminal. That is, if the controller 151 and the acceleration sensor
153 of the pedometer shown in FIG. 1 are added to the portable terminal comprising the memory section, the display
section and the input section, the portable terminal has a pedometer function without enlarging the size of the portable
terminal. The following description will be made in relation to the portable terminal equipped with the pedometer. If the
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portable terminal is equipped with the pedometer, the pedometer measures the quantity of exercise and calorie con-
sumption of the user under the control of the controller of the portable terminal. In addition, the portable terminal can
transmit the measured quantity of exercise and calorie consumption of the user under the control of the controller of the
portable terminal. The controller of the portable terminal receives information related to the quantity of exercise and
calorie consumption of the user measured by the pedometer and stores them in the memory section thereof. If the user
requests the data related to the quantity of exercise and calorie consumption of the user, the controller of the portable
terminal displays the quantity of exercise and calorie consumption of the user in the display section.

[0099] FIG. 22 is a block view illustrating a structure of the portable terminal equipped with the pedometer and FIG.
23 is a block view illustrating the relationship between the controller of the portable terminal and the pedometer.
[0100] Referring to FIG. 22, an RF section 125 performs an RF communication function for the portable terminal. The
RF section 125 comprises an RF transmitter for up-converting and amplifying a frequency of a transmitted signal and
an RF receiver for low-noise amplifying and down-converting a frequency of a received signal. A data processing unit
120 comprises a transmitter for encoding and modulating the transmitted signal and a receiver for decoding and de-
modulating the received signal. That is, the data processing unit 120 preferably comprises a MODEM and a CODEC.
[0101] A key input section 145 preferably comprises various functional keys for inputting numbers and text information
and for setting various functions.

[0102] A memory 130 comprises a program memory and a data memory. The program memory stores programs used
for processing functions of the portable terminal and programs used for managing displaying the quantity of exercise
according to an embodiment of the presentinvention. The data memory temporarily stores data generated while executing
the programs. In addition, according to an embodiment of the present invention, the data memory comprises memories
for accumulating and managing exercise programs, such as time, day and month memories for storing the number of
steps and calorie information.

[0103] The controller 110 controls an operation of the portable terminal. In addition, the controller 110 displays, accu-
mulates and manages exercise information measured by the pedometer. The controller 110 may comprise the data
processing unit 120. That is, the controller 110 can be fabricated in the form of an MSM chip.

[0104] A display section 140 displays the state of the portable terminal under the control of the controller 110. The
display section 143 may comprise an LCD. That is, the display section 140 may comprise an LCD controller, a memory
for storing display data, and an LCD device. If the LCD is embodied as a touch screen type LCD, the LCD may function
as an input device.

[0105] The controller 110 controls the operation of the pedometer 150. The pedometer 150 measures the quantity of
exercise according to the movement of the user of the portable terminal and outputs the measured quantity of exercise
to the controller 110.

[0106] When transmitting an outgoing call by using the portable terminal having the construction as shown in FIG. 22,
a user performs a dialing operation through the key input section 145 and the controller 110 detects the dialing operation.
Thus, the controller 110 processes the dial information received through the data processing unit 120 and outputs an
RF signal through the RF section 125. Then, if a recipient makes a response to the outgoing call, the controller 110
detects it through the RF section 125 and the data processing unit 120. Thus, the controller 110 forms a communication
path consisting of the RF section 125 and the data processing unit 120 so as to allow the user to communicate with the
recipient. In addition, when an incoming call is received in the portable terminal, the controller 110 detects the incoming
call through the data processing unit 120 and raises an alarm for the incoming call. In this state, if the user pushes a
communication key, the controller 110 provides an incoming call service.

[0107] In addition, the controller 110 controls the operation of the pedometer 150 according to the request of the user.
That is, if the user requests the operation of the pedometer 150, the controller 110 turns on the pedometer 150. Thus,
the pedometer 150 measures the quantity of exercise and the calorie consumption according to the movement of the
user. In addition, when the controller 110 requests the data related to the quantity of exercise of the user, the pedometer
150 transmits the data to the controller 110. Thus, the controller 110 displays the data in the display section 140 and
stores the data in the memory 130.

[0108] FIG. 23 shows the relationship between the controller 110 of the portable terminal and the pedometer 150.
Reference numeral 151 represents the controller of the pedometer 150.

[0109] The pedometer 150 preferably comprises the controller 151 and the acceleration sensor 153. The controller
151 of the pedometer 150 is connected to the controller 110 of the portable terminal through a power line, a clock line
I2C SCL and a data line 12C SDA. The controller 151 of the pedometer discontinuously drives the acceleration sensor
153 under the control of the controller 110 of the portable terminal. In addition, the controller 151 of the pedometer sets
the parameters for measuring the quantity of exercise based on command words from the controller 110 of the portable
terminal. The controller 151 measures the quantity of exercise based on the output of the acceleration sensor 153 and
accumulates the quantity of exercise. In addition, the controller 151 outputs data related to the quantity of exercise to
the controller 110 of the portable terminal as the controller 110 requests the data.

[0110] As described above, the structure and the operation of the controller 151 and the acceleration sensor 153 are
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identical to those of the controller 151 and the acceleration sensor 153 shown in FIG. 1, except that the controller 151
of the pedometer is under the control of the controller 110 of the portable terminal.

[0111] FIG. 24 is a flowchartillustrating the procedure of the controller 151 of the pedometer 150 for calculating quantity
of exercise and calorie consumption under the control of the controller 110 of the portable terminal.

[0112] Referring to FIG. 24, if the controller 110 of the portable terminal generates a power-on command for the
pedometer, the controller 151 of the pedometer 150 detects it (step 411). Then, if the controller 151 of the pedometer
150 receives a control command from the controller 110 of the portable terminal (step 413), the controller 151 of the
pedometer performs the function corresponding to the control command. FIG. 25 is a flowchart illustrating the procedure
of the controller 151 for processing commands of the controller 110.

[0113] Referring to FIG. 25, the control commands comprise a command for changing an operation mode of the
pedometer, a command for resetting the pedometer and a command for notifying position variation of the pedometer.
If a command for stopping the operation of the pedometer is received, the controller 151 detects it (step 511) and shuts
off the power being supplied to the pedometer (step 513). In this case, the power being supplied to the acceleration
sensor 153 is shut off, so that the procedure of calculating the quantity of exercise is not performed.

[0114] If a command for requesting the position change of the pedometer is received, the controller 151 detects it
(step 515) and registers a position value of the pedometer 150 according to the command (step 517). The position
change command may include the position information of the pedometer 150. That is, since the pedometer 150 can be
attached to the front or rear pockets of trousers of the user, the pocket of the jacket, the bag or the hand of the user, the
position change command is generated in order to establish the position information of the pedometer 150. If the controller
151 receives the position change command, the controller 151 registers the position information of the pedometer therein.
[0115] If a command for changing the frequency is received, the controller 151 detects it (step 519) and registers a
frequency change value therein (step 517). The command for changing the operation mode is the command for changing
the frequency (that is, the frequency of the controller 151 for sampling the output of the acceleration sensor 153) used
for changing the sampling interval as shown in FIGS. 3A and 3B. That is, in the normal measurement mode as shown
in FIG. 3A, the controller 151 supplies power to the acceleration sensor 153 in every two active times. In addition, in the
detail measurement mode as shown in FIG. 3B, the controller 151 supplies the power to the acceleration sensor 153 in
every active time.

[0116] If a command for resetting the pedometer is generated, the controller 151 detects it (step 521) and initializes
the number of steps and calorie consumption accumulated in the controller 151 to "0" in steps 523 and 525, respectively.
That is, the command for resetting the pedometer is generated when it is necessary to reset the information related to
the number of steps and calorie consumption stored in the controller 151.

[0117] If a command for temporarily stopping the operation of the pedometer is received, the controller 151 detects it
(step 527) and stops the operation of the pedometer 150 for a predetermined period of time (step 529). At this time, the
controller 151 shuts off the power supplied to the acceleration sensor 153 for the predetermined temporary period of time.
[0118] Besides the above commands, a command for registering the weight of the user and a command for changing
the factors used for calculating the quantity of exercise and calorie consumption can be utilized. In this case, the controller
151 detects the temporary stop command in step 527 and performs the function corresponding to the commands in step
531.

[0119] In addition, the controller 110 can request information related to the measured number of steps and calorie
consumption. If such a request occurs, the controller 151 detects it (step 417 in FIG. 24) and transmits the information
related to the measured number of steps and calorie consumption to the controller 110 (step 419). FIG. 26 is a flowchart
illustrating the procedure of the controller 151 for transmitting data to the controller 110 after analyzing the data requested
by the controller 110.

[0120] Referring to FIG. 26, the controller 110 can request data, such as acceleration information, the number of steps,
calorie consumption and the state of the controller 151. If the controller 110 requests one type of data, the controller
151 detects it through steps 541 through 547 and transmits the requested data to the controller 110 (step 549). At this
time, the controller 151 communicates with the controller 110 through the 12C scheme.

[0121] The controller 110 can continuously request the number of steps and calorie consumption data at a predeter-
mined time interval. Since the time memory is provided in the memory 130 of the portable terminal, the controller 110
may access the measurement information of the pedometer 150 at the time interval of one hour and accumulate the
data in the corresponding time memory thereof.

[0122] The controller 151 may measure the quantity of exercise and calorie consumption of the user while controlling
the acceleration sensor 153 when it does not perform the functions according to the command and data request. At this
time, the controller 151 measures the quantity of exercise and calorie consumption of the user through the procedure
identical to steps 421 and 435 shown in FIG. 9. The controller 151 of the pedometer receives the quantity of exercise
detected by the acceleration sensor 153 while controlling the power supplied to the acceleration sensor 153. At this time,
the controller 110 can supply a timing signal to the controller 151 at a predetermined interval in order to allow the controller
151 to control the power supplied to the acceleration sensor 153. In addition, it is also possible to allow the controller
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151 to control the power supplied to the acceleration sensor 153 as the controller 110 operates the pedometer until the
controller 110 supplies the off-signal to the controller 151.

[0123] In addition, the pedometer controller 151 samples the output of the acceleration sensor 153 in the manner as
shown in FIG. 3D and calculates the quantity of exercise while performing the procedure as shown in FIG. 10. If the
type of step of the user is determined, the pedometer controller 151 may calculate the calorie consumption according
to the predetermined procedure. The method of finally calculating the calorie consumption by the portable terminal will
be described laterin further detail. In addition, such a method can be performed by means of the pedometer controller 151.
[0124] The controller 110 of the portable terminal controls the operation of the pedometer 150 and requests the data
related to the quantity of exercise and calorie consumption measured by the pedometer 150. In addition, the controller
110 accumulates and displays the data.

[0125] Referring to FIG. 27, the pedometer 150 receives data related to the weight and height of the user from the
portable terminal and displays the quantity of exercise and calorie consumption of the user. In addition, the pedometer
150 can store and manage the above data for a predetermined period of time. The pedometer can be operated when
the portable terminal is powered on for the first time. It is also possible to control the operation of the pedometer by using
a main menu of the portable terminal. The user can stop the operation of the pedometer 150.

[0126] The pedometer 150 can be operated by selecting a menu from the main menu of the portable terminal. If the
user selects the operation menu of the pedometer 150 from the main menu of the portable terminal, the controller 110
detects it (step 611) and checks whether the pedometer is in an on-state (step 615). If the pedometer is on-state, the
controller 110 receives information from the pedometer 150 (step 617) and displays information related to the quantity
of exercise of the user in the display section 140 (step 619). At this time, the information displayed in the display section
140 may comprise the number of steps and calorie consumption of the user.

[0127] In this state, if the user selects a menu, the user of the portable terminal can input command words (textually
or spoken) for controlling the operation of the pedometer 150 or can check the quantity of exercise measured by the
pedometer 150. The menu preferably includes the user information change, operation mode change, pedometer reset,
change for the attachment position of the pedometer, and display for exercise record.

[0128] The controller 151 of the pedometer 150 makes data communication with the controller 110 of the portable
terminal according to the 12C communication protocol. FIG. 28A shows the I2C communication protocol used when the
controller 110 writes the command on the controller 151 of the pedometer 150. In addition, FIG. 28B shows the 12C
communication protocol used when the controller 110 reads the information of the pedometer 150. Referring to FIG.
28A, when the controller 110 transmits the command to the controller 151 of the pedometer 150, the controller 110 writes
the address of the pedometer 150 in a slave address and inputs a register address into a word address. Register address
information may preferably comprise the pedometer reset, operation mode change (frequency change), pedometer off,
temporal stop of the pedometer and change of the attachment position of the pedometer. In addition, data used for
performing the functions of the command can be recorded in a data field. Referring to FIG. 28B, when the controller 110
wants to read the data from the pedometer 150, the controller 110 transmits the data after writing the address of the
pedometer 150 in the slave address and the kind of desired data in the word address. The kind of desired data preferably
includes acceleration information (X, Y and Z-axis data), the number of steps, calorie consumption and the state of the
pedometer 150. In response to the controller 110, the pedometer controller 151 of the pedometer 150 transmits the data
to the controller 110 by writing the address of the pedometer in the slave address and inputs data requested by the
controller 110 in the data field. Accordingly, the command as shown in FIG. 28A is transmitted to the pedometer controller
151 from the controller 110 of the portable terminal so that the pedometer controller 151 controls the operation of the
pedometer 150 according to the received command or registers the received command. In addition, as show in FIG.
28B, if the controller 110 of the portable terminal requests the data, the controller 151 of the pedometer 150 transmits
the data requested by the controller 110 to the controller 110 of the portable terminal. At this time, the controller 151 of
the pedometer 150 communicates with the controller 110 of the portable terminal through the 12C protocol scheme.
[0129] If the user information change is selected, the controller 110 detects it (step 621) and changes the user infor-
mation (step 623). FIG. 29 is a flowchart illustrating the procedure of the controller 110 for correcting the user information
as shown in step 623 in FIG. 27. Referring to FIG. 29, the user information may includes the weight and the height of
the user having the pedometer 150. In addition, the user information can be utilized as data for calculating the calorie
consumption according to the quantity of exercise. A password is required to register the user information. At this time,
the password of the portable terminal can be used to register the user information. However, it is also possible to use
a password different from the password of the portable terminal. If the password is not established, step 711 can be
omitted. As the password is input, the controller 110 checks it in step 711 and guides the input of the weight and the
height of the user (step 713). When the user inputs the weight and the height of the user, the controller 110 checks it in
step 715 and stores the weight and the height of the user in the memory 130 (step 717). Then, the controller 110 returns
to the procedure shown in FIG. 27.

[0130] If the operation mode change is selected, the controller 110 detects it (step 625) and changes the operation
mode of the pedometer 150 (step 627). At this time, the controller 151 of the pedometer 150 establishes the field for
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sampling the output of the acceleration sensor 153. FIG. 30 is a flowchart illustrating the procedure of the controller 110
for changing the operation mode of the pedometer.

[0131] Referring to FIG. 30, if the operation mode change is selected, the controller 110 displays it in the display
section 140 (step 721) and waits for the input of parameters for changing the operation mode. If the parameters are
input in order to change the operation mode, the controller 110 detects it (step 723) and generates the command for the
operation mode change (step 725). The controller 110 transmits the command to the pedometer controller 151 and
registers the changed operation mode therein. In this case, the controller 110 transmits data by writing the command
for the operation mode change in the word address field and inputs data of the normal measurement mode or the detail
measurement mode in the data field shown in FIG. 28A. In the normal measurement mode, power supply and sampling
operation are achieved as shown in FIG. 3A. In addition, in the detail measurement mode, power supply and sampling
operation are achieved as shown in FIG. 3B. Thus, the controller 151 of the pedometer 150 controls the power supply
and sampling operation as shown in FIG. 24.

[0132] If the pedometer reset is selected, the controller 110 detects it (step 629) and transmits the reset command for
the pedometer (step 631). In response to the reset command, the controller 151 of the pedometer 150 resets the data
related to the number of steps and calorie consumption, which have been measured and accumulated.

[0133] If the change of the attachment position for the pedometer is selected, the controller 110 detects it (step 633)
and changes the position information of the pedometer (step 635). The position information of the pedometer preferably
includes the attachment position of the portable terminal (pedometer) with respect to the user. Since the quantity of
exercise of the user may vary depending on the attachment position of the portable terminal, the quantity of exercise
must be calculated by taking the attachment position of the portable terminal into consideration. FIG. 31 is a flowchart
illustrating the procedure of the controller 110 for changing the attachment position of the pedometer.

[0134] Referring to FIG. 31, as the change of the attachment position for the pedometer is selected, the controller 110
displays the attachment position of the pedometer in the display section 140 (step 731) and waits for the input of
parameters for changing the attachment position of the pedometer. At this time, the attachment position displayed in
the display section 140 preferably includes front or rear pockets of trousers, a pocket of a jacket, a bag, and a neck or
a hand of the user. In this state, if a predetermined attachment position of the pedometer is selected, the controller 110
detects it (step 733) and generates the command for the position change of the pedometer 150 (step 735). In addition,
the controller 110 transmits the command to the controller 151 and registers the changed position information for the
pedometer therein (step 737). In this case, the controller 110 transmits the data by writing the position change command
in the word address field and inputting the selected position information in the data field shown in FIG. 28A. Thus, the
controller 151 of the pedometer 150 calculates the calories consumption by taking the position information of the ped-
ometer 150 into consideration.

[0135] Referring back to FIG. 27, if the display for the exercise record is selected, the controller 110 detects it (step
637) and displays the quantity of exercise selected by the user in step 639.

[0136] FIG. 32 is a flowchart illustrating the procedure of the controller 110 for displaying the quantity of exercise
selected by the user. Referring to FIG. 32, if the user selects the display for the exercise record, the user can check the
number of steps and calorie consumption of the user. In addition, it is also possible for the user to select the period of
time for the exercise record and to check the exercise record expressed in figures or graphs. If the user selects the
display for the number of steps, the controller 110 detects it (step 751) and requests the transmission of data related to
the number of steps. Upon receiving the data from the controller 151 of the pedometer 150, the controller 110 accumulates
and stores the data in the present time memory of the memory 130 (step 755). Then, the controller 110 loads the step
information stored in the memory 130 and displays the step information as shown in FIG. 47A (step 757). The quantity
of exercise during a predetermined period of time can be represented in the form of figures or graphs according to the
selection of the user.

[0137] Hereinafter, the procedure for displaying the number of steps will be described in detail. As shown in FIGS.
47E t0 47G, 47H to 47J or 47B to 47D, the number of steps can be represented in the form of graphs or numerical data.
In addition, the period of time for the step data, such as today, yesterday, a week, or a month, can be selected by the
user. That is, while the number of steps is being displayed, if the user selects the menu key displayed at a left lower
portion of the display section, a graph key and a figure key are displayed. If the user enters the graph key, the user can
select a period of time within the latest month (today, yesterday, a week, or a month). In this state, the user can select
a predetermined period of time by using a directional key. If the user selects the predetermined period of time, the
controller 110 detects it and displays the step information corresponding to the selected period of time in the display
section 140. In addition, if the user selects the figure key, the user can select the predetermined period of time within
the latest month (today, yesterday, a week, or a month). In this state, if the user selects the predetermined period of
time by using the directional key, the controller 110 detects it and displays the step information corresponding to the
selected period of time in the display section 140. At this time, the step information of the latest month can be displayed
in the form of weekly step information or a daily step information. The weekly step information may be displayed with
date and the daily step information may be displayed with time.
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[0138] In addition, if the user selects the calorie consumption menu while the number of steps is being displayed in
the display section, the controller 110 detects it (step 759) and converts the step display mode into a calorie consumption
display mode (step 761). Accordingly, if the step or calorie consumption display mode is selected in step 751 or 759,
respectively, the controller 110 requests the transmission of calorie consumption data is accumulated in the controller
151 of the pedometer 150 in step 761. Upon receiving the calorie consumption data, the controller 110 stores the data
in the present time memory of he memory 140 (step 763). After that, the controller 110 loads information related to
calorie consumption stored in the memory 130 thereof and calculates again the calorie consumption by taking the weight
of the user into consideration (step 765). The weight of the user is preliminarily registered through the procedure as
shown in FIG. 29, and the calorie consumption can be calculated according to Equation 7. As described above, according
to an embodiment of the present invention, the calorie consumption of a person having a standard weight (60kg) is first
measured by means of the pedometer 150 and the controller 110 of the portable terminal measures the calorie con-
sumption of the user by applying the weight of the user to the above standard calorie consumption. Thus, it is possible
to precisely measure the calorie consumption according to the weight of the user. According to an embodiment of the
present invention, the pedometer 150 primarily calculates the calorie consumption and the portable terminal secondarily
calculates the calorie consumption. However, if the controller 110 of the portable terminal transmits the information about
the weight of the user to the pedometer 150, the pedometer 150 can calculate the calorie consumption by taking the
weight of the user into consideration.

[0139] After calculating the calorie consumption, the controller 110 displays information related to calorie consumption
as shown in FIG. 48A (step 767). At this time, the calorie consumption during a predetermined period of time can be
displayed in the form of figures or graphs according to the selection of the user. The display procedure of the calorie
consumption may be identical to the display procedure of the number of steps. That is, the calorie consumption can be
displayed in the form of numerical data or graphs as shown in FIGS. 48E to 48G, 48H and 48J or 48B to 48D. If the user
selects the display of the step information while the calorie consumption is being displayed in the display section, the
controller 110 detects it (step 769) and converts the calorie consumption display mode into the step display mode (step
753).

[0140] If the portable terminal is equipped with the pedometer, when the user walks with the portable terminal attached
to the waist of the user, variation of acceleration derived from the walking is significantly less than the acceleration of
gravity. Thus, it is necessary to detect minute variations of the acceleration by using the acceleration sensor 153 when
determining the step of the user. For this reason, the solution of the pedometer having the acceleration sensor 153
becomes sensitive. In this case, although the pedometer can precisely detect the number of steps when the user walks
or runs due to the sensitive performance factor of the acceleration sensor 153, the pedometer may regard external
impact as the step of the user, so the number of steps may erroneously increase. For instance, if the pedometer or the
portable terminal equipped with the pedometer is placed on a table, the pedometer may count the step even when a
person knocks the table or an article having a heavy weight is loaded on the table.

[0141] For this reason, the pedometer or the portable terminal equipped with the pedometer may be unreliable thereof
and may not achieve the import of the pedometer solution "health-care". Accordingly, it is preferred for the pedometer
to have an algorithm for protecting the pedometer from external impacts in order to prevent the pedometer from mal-
functioning due to the external impacts.

[0142] In general, external impact and vibration are intermittently and irregularly applied to the pedometer. In contrast,
a signal is stably input into the pedometer when the user walks. Thus, it is preferred to allow the pedometer or the
portable terminal equipped with the pedometer to be driven only through a user interface (Ul) of the pedometer or the
portable terminal equipped with the pedometer.

[0143] The malfunction of the pedometer may occur when the user walks with the pedometer after a predetermined
standstill, when the pedometer is attached to the waist of the user or accommodated in the pocket, when an external
speaker of the portable terminal equipped with the pedometer reproduces sound, or when the portable terminal equipped
with the pedometer performs its own functions, such as a key input. The method for solving the potential malfunctions
of the pedometer may also be applicable for the portable terminal equipped with the pedometer. Thus, the term "ped-
ometer" used in the following description refers to not only the pedometer, but also the portable terminal equipped with
the pedometer.

[0144] First, when a person knocks the table or an article having a heavy weight is loaded on the table under the state
that the pedometer is placed on the table, the acceleration sensor 153 of the pedometer may detect the above external
impact as the step of the user. In order to solve this problem, the pedometer is designed in such a manner that the
pedometer may count the step of user only when a predetermined number of impacts is regularly transferred thereto at
apredetermined interval. In general, as shown in FIG. 33A, the person walks with a constant stride so that the acceleration
sensor 153 can detect the dynamic energy with a predetermined time interval. Reference characters rw and Iw shown
in FIGS. 33A and 33B represent dynamic energy generated by right and left feet, respectively. However, as shown in
FIG. 33B, the stride of the right foot may be different from that of the left foot. Thus, a predetermined time lag may happen
when the acceleration sensor 153 detects the dynamic energy of the left and right feet. However, as shown in FIG. 33B,

22



10

15

20

25

30

35

40

45

50

55

EP 1 619 475 B1

although the stride (d1) of the right foot may be different from the stride (d2) of the left foot, the total stride (d3) of the
left and right feet are regularly repeated. Thus, the pedometer can distinguish the external impact from the step of the
user by using the stride characteristic of the person.

[0145] FIG. 33C are views illustrating a method of distinguishing the user step from an external impact according to
an embodiment of the present invention. According to an embodiment of the present invention, the pedometer may
count the step of an user only when a predetermined number of impacts is regularly transferred thereto at a predetermined
interval. The predetermined number of impacts is preferably assumed as being "4". Of course, any number of predeter-
mined impacts can be used. Thus, the controller 151 of the pedometer may operate the pedometer after the person
walks four steps. After that, the pedometer counts the impact as an impact corresponding to the step of the user. The
above method does not exert an undue influence upon the preciseness of the pedometer, which is determined according
to the factor and the threshold value shown in FIG. 10.

[0146] If the data set shown in FIG. 33C is an example of the data received by a pedometer, several side effects may
occur. First, if the user repeatedly stops for a long period of time after walking three steps, the pedometer may not count
the step of the user. However, such a phenomenon may rarely happen, so it can be disregarded. If the user sitting on
a chair moves the chair or crosses his or her legs, the external impact may be applied to the pedometer. In this case,
the pedometer may not regard the external impact as the step of the user on the basis of the above algorithm . Second,
if the user grips or shakes the portable terminal to check the number of steps, as shown in FIG. 33C, the number of
steps may not increase at the first three stages, and then the number of steps increases by four steps at a fourth stage.
After that, the pedometer counts the number of steps per every step.

[0147] Hereinafter, a method for preventing the pedometer from malfunctioning caused by changing the position
thereof will now be described in more detail.

[0148] FIG. 34A is a view illustrating the signal characteristics in X, Y and Z-axis of the acceleration sensor 153
occurring when the person walks with the pedometer, and FIG. 34B is a view illustrating the signal characteristics in X,
Y and Z-axis of the acceleration sensor 153 occurring when the angular position of the pedometer is suddenly changed.
[0149] Referringto FIGS. 34A and 34B, when the user walks with the pedometer, the acceleration sensor 153 generates
a regular signal characteristic as shown in FIG. 34A. However, if the pedometer is attached to the waist of the user or
the angular position of the pedometer is suddenly changed, the acceleration sensor 153 generates an irregular signal
characteristic as shown in FIG. 34B in which detection signals of two axes are crossed with each other. If the angular
position of the pedometer with respect to the ground is changed due to the attachment position of the pedometer (the
waist or the pocket of the user), the acceleration may vary greatly. In this case, the energy component obtained through
the frequency analysis is similar to that of the step of the user. Accordingly, it is necessary to prevent the angular position
of the pedometer from being suddenly changed regardless of the step of the user.

[0150] In order to solve the above problem, embodiments of the present invention employ DC data by obtaining the
DC data by taking an average value of raw data of the acceleration sensor 153. As shown in FIG. 24B, if a value of the
DC data is changed due to the change of the angular position of the pedometer (y-axis and z-axis in FIG. 34B), the
pedometer disregards the signal even if the signal represents a peak value corresponding to the step. In this manner,
the problem occurring when the pedometer is attached to the waist of the user or when the pedometer is accommodated
in the pocket can be solved.

[0151] Hereinafter,amethod for preventing the pedometer from malfunctioning due to noise having high sound pressure
will be described. FIGS. 35A to 35F are views illustrating signal and data distributions from noise caused by external
sound according to an embodiment of the present invention.

[0152] FIG. 35A is data of the three-axis acceleration sensor 153 for the step of the user and FIG. 35B is data of the
three-axis acceleration sensor 153 for noise. As can be seen from FIGS. 35A and 35B, the pedometer may detect the
noise as the step of the user. However, it should be noted that the frequency distribution of the step detected by the
acceleration sensor 153 is different from that of the noise detected by the acceleration sensor 153. FIGS. 35C and 35D
are graphs illustrating the frequency distribution of the step and noise having high sound pressure detected by the
acceleration sensor 153. In FIGS. 35C and 35D, a dotted line represents the frequency distribution of the step and a
solid line represents the frequency distribution of the noise. The pedometer may detect the step of the user through the
frequency analysis. Thus, in the case of noise having high sound pressure, high energy can be found in the frequency
band of 2Hz to 4Hz, which is the frequency band for the step. That is, the pedometer detects the step of the user based
on the signal shown in an "A" region of FIGS. 35C and 35D. Accordingly, if the noise having the high energy is transferred
to the pedometer, the pedometer may detect the noise as the step of the user.

[0153] However, the energy of the step becomes reduced as it reaches the high frequency band, but the energy of
the noise is concentrate on the high frequency band. That is, the step mainly represents low frequency components as
shown in FIGS. 35C and 35E and the noise mainly represents low frequency components as shown in FIGS. 35D and
35F. Therefore, according to an embodiment of the present invention, the pedometer regards the signal as the step of
the user when the energy level in the A region is larger than the energy level in the B region after comparing them with
each other (FIG. 35E). In addition, the pedometer regards the signal as the noise when the energy level in the A region
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is smaller than the energy level in the B region (FIG. 35F). Thus, the pedometer according to an embodiment of the
present invention can be prevented from malfunctioning when detecting noise and the step of the user.

[0154] Hereinafter, a method for preventing the pedometer from malfunctioning due to an operation of the portable
terminal equipped with the pedometer will be described. When the user operates a key button or opens a folder (slider
or flip) in order to make a call or perform the functions of the portable terminal, the portable terminal may apply impact
to the pedometer having characteristics identical to the characteristics of the step of the user. Accordingly, when the
user operates the keys or opens/closes the folder (slider or flip), the operation of the pedometer is temporarily stopped
by shutting off power being supplied to the pedometer.

[0155] Hereinafter, the operation of the pedometer capable of preventing malfunction thereof by using the acceleration
sensor 153 will be described in detail.

[0156] FIG. 36 is a flowchart illustrating an operational procedure of the pedometer for preventing malfunction of the
pedometer according to an embodiment of the present invention. The procedure shown in FIG. 36 is similar to the
procedure shown in FIG. 9.

[0157] Referring to FIG. 36, when the pedometer is driven, the controller 511 of the pedometer samples the output of
the acceleration sensor 153 while intermittently controlling power applied to the acceleration sensor 153 (steps 421 to
427). Then, the controller 151 calculates the quantity of exercise output from the acceleration sensor 153 (step 800). At
this time, the controller 151 determines the step of the user by taking the angular position of the pedometer and external
noise having high sound pressure into consideration. FIG. 37 is a flowchart illustrating a procedure of the pedometer
controller 151 for calculating the quantity of exercise.

[0158] Referring to FIG. 37, the pedometer controller 151 converts the signal generated from the acceleration sensor
153 into acceleration information and accumulates the acceleration information (similar to steps 551, 553 and 555) in
the same manner as the procedure shown in FIG. 10. Then, the pedometer controller 151 analyzes the accumulated
acceleration information in order to check whether the acceleration information is derived from the change of the angular
position of the pedometer or exercise of the user. FIG. 38 is a flowchart illustrating a procedure of the pedometer controller
151 for analyzing variation of angular positions of the pedometer.

[0159] Referring to FIG. 38, the pedometer controller 151 calculates an average of a predetermined number of the
accumulated acceleration values (step 911), in order to detect from the acceleration information if any change occurs
in the gradient of the acceleration signal. When the average is obtained from a large number of the acceleration values,
the acceleration signal changes with a small gradient and it is necessary for the internal memory to have a large capacity.
When the average is obtained from a small number of the acceleration values, the average value has ripple and the
change can be detected from the angle change ofthe pedometer even while the user walks. The number of the acceleration
values used for calculating the average value can be obtained through experimentation, although 60 acceleration values
is used to calculate the average valuein the present embodiment. Thereafter, the pedometer controller 151 determines
if the obtained average value is larger than the previous maximum value (step 913) and sets the average value as a
maximum value when the average value is larger than the previous maximum value (step 915). Then, in step 917, the
controller 151 examines if the obtained average value is smaller than the previous minimum value. When the average
value is smaller than the previous minimum value, the controller sets the average value as a minimum value in step 919.
In other words, in steps 913 through 919, the maximum value is updated with the current average value when the average
value is larger than the previous maximum value and the minimum value is updated with the average value when the
average value is smaller than the previous minimum value. When the current average value is between the previous
maximum value and the previous minimum value, the controller does not change the maximum and minimum values.
[0160] Thereafter, in step 921, the controller 151 checks if the folder or slide cover is closed on the portable terminal
or if the portable terminal is in a waiting state without performing communications. When the folder or slide cover is not
closed on the portable terminal, the controller 151 stops the process of calculating the movement of the user and returns
to the main routine of FIG. 36. When the folder or slide cover is closed on the portable terminal, the controller 151 checks
if the difference between the maximum value and the minimum value for the average value is larger than a predetermined
threshold value (step 923). When the difference is not larger than the predetermined threshold value, the controller 151
stops the routine shown in FIG. 28 and proceeds to step 555 of FIG. 37. Step 921 is only for a portable terminal equipped
with a pedometer and may be omitted for a pedometer. That is, only in the case of the portable terminal, the folder or
slide cover can be moved in order to operate the portable terminal and the acceleration sensor 153 can detect such
movement and report it to the controller 151. However, in the case of the pedometer having the construction as shown
in FIG. 1, it is unnecessary to perform the above process, so the pedometer may omit the operation as in step 921.
[0161] However, when the difference is not larger than the predetermined threshold value, the controller 151 detects
itin step 923, initializes the maximum value and the minimum value in step 925, suspends the operation of the pedometer
by stopping the power supply to the acceleration sensor 153 during a predetermined time interval, and then returns to
the main routine of FIG. 36.

[0162] Referring to FIGS. 34A and 34B showing the operation in steps 923 through 927, the output of the acceleration
sensor 153 by steps is produced as shown in FIG. 34A. Therefore, when acceleration values of the 60 samples of user
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steps are accumulated and averaged, the average maximum and minimum values of the 60 samples are within a range
defined by predetermined threshold values. However, as shown in FIG. 34B, the acceleration information according to
the angle change of the pedometer shows a large change in gradients of the sensor signal for two axes. Therefore, the
maximum value and minimum value for the average of the accelerations of the 60 samples become larger than the
predetermined threshold values. That s, if the interval between t1 and t2 in FIG. 34B includes 60 samples, the maximum
value for the average value may be generated at a time point t1 and the minimum value may be generated at the time
point t2. In this case, the maximum value and the minimum value between t1 and t2 may be larger than the predetermined
threshold values. Then, the controller 153 initializes the maximum value and the minimum value and temporarily stops
the operation of the pedometer up to the predetermined time point t3. The time period (from t2 to t3) during which the
pedometer is temporarily stopped can be determined through experimentation and will be assumed to be 3 seconds in
the presentembodiment. Therefore, the controller 151 performs control in such a manner that the output of the acceleration
sensor 153 generated by the angle change of the pedometer or portable terminal (such as due to such an action of
putting on the pedometer or portable terminal on the waist or putting them into a pocket) should not be detected as being
a user step.

[0163] As a result of the angular position monitoring performed in step 850 of FIG. 37 if a change is detected in the
angle of the pedometer, when the controller 151 DCT-converts the accumulated acceleration information by Equation
4 in the same way as in FIG. 10 (step 555) and extracts the energy information of a low frequency and a high frequency
as shown in Equation 8 from the DCT information. That is, although only the energy information of the low frequency is
extracted in step 557 of FIG. 9 as shown in Equation 5, the energy information of the high frequency is extracted together
with the energy information of the low frequency in step 855 in order to determine if the extracted energy information
relates to the energy caused by the step or the energy caused by external sound pressure. Then, the pedometer controller
151 determines if the extracted energy information is result of the energy caused by the step or the energy is caused
by external sound pressure (step 860). Further, when the extracted energy information relates to the energy caused by
a step from the determination in step 860, the pedometer controller 151 determines the movement as steps in step 559
and proceeds to step 431 of FIG. 36. FIG. 39 is a flowchart illustrating a procedure for determining if the energy information
relates to the energy caused by external sound pressure.

Equation 8

5
Elaw = Z(
k=]

7
Ehigh = Z(lPx (k)l +
k=6

P.(k))

P.(k)|+|P. (k)| +

P, (k)| +|P. (k)

[0164] Referring to FIG. 39, the controller 151 accumulates the energy information separately for the high frequency
and the lower frequency in step 931, calculates average values of the recent high frequency energy and low frequency
energy in step 933, and determines in step 935 if the average value of the high frequency energy is larger by at least a
predetermined threshold value than the average value of the low frequency energy. When the average value of the high
frequency energy is larger by at least the predetermined threshold value than the average value of the low frequency
energy, the controller 151 determines the energy as being caused by external sound pressure and returns to the main
routine of FIG. 36. When the average value of the high frequency energy is smaller than the average value of the low
frequency energy or larger than the average value of the low frequency energy by an amount smaller than the prede-
termined threshold value, the pedometer controller 151 determines the energy as being caused by a step and proceeds
to step 559.

[0165] AsshowninFIGS. 35C and 35D, because the acceleration by the step has a lower frequency than the frequency
of the acceleration by the sound pressure, the pedometer controller 151 separately extracts the energy information of
the frequency band by the step and the energy information of the frequency band by the sound pressure as shown in
Equation 8, calculates the average values of the extracted energy information, and then compares the two average
values. When the average energy value of the lower frequency band as shown by the dotted line in FIG. 35C is larger
than that of the higher frequency band, the controller determines the extracted energy information as the energy by the
step. When the average energy value of the higher frequency band as shown by the solid line in FIG. 35D is larger by
more than the threshold value than that of the lower frequency band, the controller determines the extracted energy
information as the energy by the external sound pressure, thereby preventing the number of the steps from increasing.
[0166] When it is determined that the quantity of exercise calculated in step 800 of FIG. 36 corresponds to one step,
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the controller 151 changes the information about the number of steps in step 810. FIG. 40 is a flowchart illustrating a
procedure for changing the information about the number of steps in step 810 of FIG. 36.

[0167] Referring to FIG. 40, when it is determined that the number of steps is one (1) in step 431 of FIG. 36, the
controller 151 stores the current time point of determining the number of steps in step 941. Then, the controller 151
checks if the folder or sliding cover of the portable terminal is closed (step 943). Step 943 is performed only by the
portable terminal equipped with the pedometer and can be omitted for a simple pedometer. Next, in step 945, the
controller checks if the step counter is on. The step counter is a counter for accumulating and storing the number of
steps, which is turned off when it does not receive step information within a predetermined time interval. Therefore, in
a state in which the step counter is on, the controller 151 determines that the previous state is a state in which the user
is walking, adds one to the value of the step counter, and then proceeds to step 435 of FIG. 36.

[0168] However, in step 945, if the step counter is an off-state, the user does not walk in the previous state. Then,
when the step counter is an off-state, the controller 151 inspects the latest step occurrence time (steps 951 and 953).
That is, in step 951, the controller 151 inspects the time interval between steps of left feet and between steps of right
feet and checks whether the time interval (adaptable for three steps) is within a predetermined range. In addition, in step
953, the controller 151 inspects the time interval between left and right feet and between right and left feet and checks
whether the time interval (adaptable for two steps) is within a predetermined range. That is, as shown in FIG. 33B, the
stride of the right foot may be different from that of the left foot. This is because the right-footed person walks about the
left foot thereof and the left-footed person walks about the right foot thereof. Thus, as show in FIG. 33B, the time interval
per every two steps (d1 and d2) and every three steps (d3) are inspected. Although the present invention has been
described that both of steps 951 and 953 are performed, it is also possible to perform only one of steps 951 and 953.
In this case, when the time interval per every two steps is analyzed in step 953, the threshold time is set longer than the
time interval (d2) which is longer than the time interval (d1). According to an embodiment of the present invention, the
number of steps required for determining the step of the user after a predetermined standstill is "4". Thus, if steps having
a predetermined time interval continuously occur for at least four times, the pedometer controller 151 determines that
a user step has occurred.

[0169] If the step occurrence time of the steps set in steps 951 and 953 does not satisfy with the predetermined
threshold time, the pedometer controller 151 disregards the steps and returns to the procedure shown in FIG. 36. The
above phenomenon may be derived from undesired external impacts applied to the pedometer as shown in FIG. 23C.
That is, if the impact is applied to the table when the pedometer is placed on the table, the acceleration sensor 153
generates output signals corresponding to the impact. At this time, as shown in FIG. 33C, the time interval of the impact
is irregularly represented and the number of impacts is less than the predetermined number (that is, 4).

[0170] However, if the step occurrence time of the predetermined number of steps (at least four) set in steps 951 and
953 satisfies the predetermined threshold time, the controller 151 of the pedometer detects it and accumulates the
number of steps in step 955. In addition, the controller 151 turns on the step counter in step 957 thereby counting the
number of the steps. At this time, as shown in FIG. 33C, the step counter does not count the first three-steps (that is, 1,
2,3 and 11, 12, 13 in FIG. 33C), but counts the fourth step of the user as "4" (that is, 4 and 14 in FIG. 33C).

[0171] After changing the information related to the number of steps as shown in FIG. 40, the pedometer controller
151 calculates the calorie consumption corresponding to the step (step 435) in the same manner as the procedure
shown in FIG. 9. At this time, if the number of steps is set to "4" in step 955, the controller 151 multiplies the calorie
consumption calculated in step 435 by 4, thereby accumulating the calorie consumption.

[0172] Referring back to FIG. 36, after calculating the calorie consumption, the pedometer controller 151 checks
whether the step information is received within a predetermined period of time (step 815). In general, the person walks
with a constant time interval. Thus, if the step information is not received within the predetermined period of time, the
pedometer controller 151 detects it in step 815 as shown in FIG. 36 and turns off the step counter (step 820). Then, the
pedometer controller 151 returns to step 421. That is, when the person stops walking or exercising, the step counter is
turned off in such a manner that the pedometer may not erroneously regard vibration or impact as the step of the user.
Accordingly, if the step information is not received within the predetermined period of time, the pedometer controller 151
stops the operation of the step counter and waits for the information including impacts regularly generated with a pre-
determined number and a predetermined time interval.

[0173] In addition, the portable terminal equipped with the pedometer according to an embodiment of the present
invention temporarily stops the operation of the pedometer 150 when the portable terminal operates by controlling the
pedometer controller 151 of the pedometer using the controller 110 of the portable terminal. FIG. 41 is a flowchart
illustrating a procedure of the pedometer controller 151 for temporarily stopping the operation of the pedometer under
the control of the controller of the portable terminal.

[0174] Referring to FIG. 41, steps 541 to 549 are identical to steps 541 to 549 shown in FIG. 16. Besides the above
control data, the controller 110 of the portable terminal can transmit control data for temporarily stopping the operation
of the pedometer. The control data are generated upon a key input, a vibration mode of a portable terminal, an output
of audio sound through a speaker, or an on/off operation of a folder or a slider in order to temporarily stop the sampling
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operation of the pedometer. FIG. 42 is a flowchart illustrating a procedure of the controller 110 for transmitting a control
signal to the controller 151 in order to temporarily stop the operation of the pedometer.

[0175] Referringto FIG. 42, when the user operates the key of the portable terminal, when the motor is vibrated under
the vibration mode of the portable terminal, when an audio signal is reproduced through the speaker, or when the folder
or the slider is opened or closed, the controller 110 of the portable terminal detects it through steps 971 to 977 and
transmits a control signal to the controller 151 to temporarily stop the operation of the pedometer. Thus, as shown in
FIG. 41, the pedometer controller 151 of the pedometer detects the control signal of the portable terminal controller 110
and temporarily shuts off power being transferred to the acceleration sensor 153 for a predetermined period of time
(step 961). According to an embodiment of the present invention, the predetermined period of time is about 2 to 3 second.
[0176] In addition, embodiments of the presentinvention can variably control the operation of the pedometer according
to the operational state of the pedometer. That is, when the user walks, the sampling frequency established by the user
can be used. In addition, when the user does not walk, the sampling frequency is changed in order to reduce power
consumption of the pedometer. The controller 151 of the pedometer supplies power to the acceleration sensor 153 with
the sampling frequency. FIG. 43 is a flowchart illustrating a procedure for reducing the power consumption by changing
sampling frequencies according to an embodiment of the present invention.

[0177] Referring to FIG. 43, when it is necessary to operate the pedometer, the controller 151 detects it (step 421)
and supplies power to the acceleration sensor 153 through steps 423 and 427, which is identical to the procedure shown
in FIG. 9, and receives the output of the acceleration sensor 153. Then, the controller 151 of the pedometer calculates
the quantity of exercise detected by the acceleration sensor 153 while performing the procedure (step 429) similar to
the procedure shown in FIG. 9. After that, the controller 151 checks whether the quantity of exercise detected by the
acceleration sensor 153 corresponds to the step of the user.

[0178] Ifitis determined that the quantity of exercise detected by the acceleration sensor 153 corresponds to the step
of the user, the controller 151 determines the sampling frequency corresponding to the step of the user (step 870). FIG.
44 is a flowchart illustrating a procedure for setting sampling frequencies when the step of a user is detected in step 870
shown in FIG. 43. Referring to FIG. 44, the pedometer controller 151 stores the step occurrence time (step 981) and
checks whether the present sampling frequency is a detail mode sampling frequency or a normal mode sampling fre-
quency. If the present sampling frequency is the detail mode sampling frequency, the controller 151 sets the detail mode
sampling frequency as the sampling frequency (step 985). In addition, if the present sampling frequency is the normal
mode sampling frequency, the controller 151 sets the normal mode sampling frequency as the sampling frequency (step
987). As mentioned above, the detail mode sampling frequency of the pedometer is 36Hz and the normal mode sampling
frequency of the pedometer is 18Hz.

[0179] Referring back to FIG. 43, the controller 151 changes the number of steps (step 433) and calculates and
accumulates the calorie consumption (step 435) with the same manner as shown in FIG. 9.

[0180] However, if it is determined in step 431 that the quantity of exercise detected by the acceleration sensor 153
does not match with the step of the user, the controller 151 checks a previous step occurrence time (step 875) and
determines whether it is necessary to change the sampling frequency. FIG. 45 is a flowchart illustrating a procedure for
changing sampling frequencies. Referring to FIG. 45, if it is determined in step 431 that the quantity of exercise detected
by the acceleration sensor 153 does not match with the step of the user, the controller checks the present sampling
frequency (step 991 ) and inspects the duration of the present sampling frequency (step 993). If the duration of the
present sampling frequency satisfies the condition for changing the sampling frequency, the controller 151 detects it
(step 995) and changes the sampling frequency (step 999). In addition, the controller 151 stores the frequency change
time and returns to step 421 in FIG. 43. However, if the duration of the present sampling frequency does not satisfy the
condition for changing the sampling frequency, the controller 151 sets the present sampling frequency as the sampling
frequency.

[0181] As described above, according to an embodiment of the present embodiment, when the pedometer has not
detected a user’s step during a predetermined time interval, the sampling frequency can be lowered to reduce the current
consumption. It is assumed that 36 Hz, 18 Hz, 9 Hz and 5 Hz are used as the sampling frequency. Also, the threshold
time points for changing the sampling frequency may be set either equally or differently according to necessity. When
it is determined that the user has walked one step, the controller 151 stores the time point at which the information is
determined as relating to the user’s step. Therefore, the controller 151 can confirm the time period from one step to the
next step. When it is not determined that the user’s walking is one step at each sampling period, the controller 151
confirms the current sampling frequency (step 991) and calculates the time interval during which the sampling frequency
continues (step 993). When a signal corresponding to one step is not received during longer than the predetermined
threshold time interval of the current sampling frequency, the controller 151 sets a frequency next-lower than the current
sampling frequency as a new sampling frequency of the pedometer and stores the time point at which the sampling
frequency is changed. Therefore, the output of the acceleration sensor 153 determined as one step is not received
during the time interval set in the detail mode, the controller 151 lowers the sampling frequency in an order of 36 Hz, 18
Hz, 9 Hz and 5 Hz. In the case of a normal mode, the controller 151 lowers the sampling frequency in the order of 18
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Hz, 9 Hz and, then, 5 Hz. Further, when a signal which can be determined as one step is not received even after the
sampling frequency is lowered to 5 Hz, the controller 151 maintains the sampling frequency as 5 Hz. When a signal that
can be determined as one step is received after the change of the sampling frequency, the controller 151 detects it in
step 431 and changes the sampling frequency to the frequency of the mode set by the user in step 870 in the same
process as that shown in FIG. 44, thereby operating the pedometer.

[0182] As described above, the apparatus for measuring the quantity of exercise using a pedometer according to an
embodiment of the present invention can precisely measure the quantity of exercise by using the acceleration sensor.
In addition, the time interval and the threshold value of the dynamic energy can be checked when measuring the quantity
of exercise, so the reliability of the apparatus and the measurement value thereof can be improved. Since the quantity
of exercise is measured by taking the weight of the user and the position of the pedometer into consideration, the calorie
consumption can be precisely measured according to the type of exercise and the weight of the user. In addition, the
operation of the acceleration sensor is intermittently controlled so that power consumption thereof can be reduced.
According to an embodiment of the present invention, the quantity of exercise measured by the pedometer can be
accumulated during a predetermined period of time and the user can display the accumulated data in the form of figures
or graphs according to the selection of the user. Accordingly, it is possible to accumulate and manage the quantity of
exercise of the user. In addition, the pedometer can be installed in the portable terminal so that the portable terminal
has an additional function. The pedometer can also be individually used separately from the portable terminal. In addition,
the pedometer can distinguish vibrations caused by noise and external impacts from the step of a user, so the pedometer
can be prevented from erroneously counting noise or external impacts as the steps of the user. The portable terminal
equipped with the pedometer can temporarily stop the operation of the pedometer when the portable terminal performs
its own functions, so the reliability of the pedometer can be improved. In addition, the sampling frequency of the pedometer
can be variably selected according to the state of the pedometer, thereby reducing current consumption.

[0183] While the present invention has been shown and described with reference to certain preferred embodiments
thereof, it will be understood by those skilled in the art that various changes in form and details may be made therein
without departing from the scope of the invention as defined by the appended claims.

Claims
1. An apparatus for measuring a quantity of exercise performed by a user, the apparatus comprising:

an acceleration sensor (153) for generating acceleration information by measuring the quantity of exercise
according to a movement of the user;

a sensor control unit (151) for sampling the acceleration information generated from the acceleration sensor at
a predetermined time interval,

a display section (140) for displaying information related to a number of steps characterised by further com-
prising:

a dynamic energy measurement unit for converting the sampled acceleration information into dynamic
energy information as a function of time, comparing a local maximum value (317) of the dynamic energy
information with a predetermined threshold value if an ascending gradient of the dynamic energy information
exceeds a predetermined value, and determining one step of the user if the local maximum value exceeds
the predetermined threshold value.

2. The apparatus as claimed in claim 1, wherein the dynamic energy measurement unit comprises an acceleration
information accumulation module for accumulating acceleration information to allow the acceleration information to
be subject to discrete cosine transform (DCT), a DCT module for converting the acceleration information into DCT
acceleration information, an energy extracting module for combining DCT acceleration information in order to extract
an energy component of a predetermined band and a determination module comparing the local maximum value
with the predetermined threshold value if the ascending gradient of the dynamic energy information exceeds a
predetermined value and determining one step of the user if the local maximum value exceeds the predetermined
threshold value.

3. The apparatus as claimed in claim 2, wherein the determination module is configured to be witched from a standby
state into a first state if the dynamic energy information has the ascending gradient having a value exceeding the
predetermined value, the determination module is configured to be switched from the first state into the standby
state while determining one step of the user if the dynamic energy information has the local maximum value exceeding
the predetermined threshold value and a time interval (319) between a previous local maximum value and a present
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local maximum value is longer than a predetermined time in the first state, and the determination module is configured
to be instantly switched into the standby state if at least one of the above two conditions is not satisfied.

The apparatus as claimed in claim 2, further comprising a sampling interval determination module for determining
a type of exercise performed by a user by comparing a level of a high frequency signal of the DCT information
generated from the DCT module and a level trigger signal with a reference level and a reference level trigger signal
adaptable for at least two types of exercise and for supplying a sampling frequency to the acceleration sensor by
determining the sampling frequency according to the type of exercise.

The apparatus as claimed in claim 4, wherein the type of exercise can be detected based on a time interval between
steps and the sampling frequency in a fast walking mode is higher than the sample frequency in a normal walking
mode.

The apparatus as claimed in claim 5, wherein the type of exercise includes walking, fast walking, jogging and running
at full speed, and a highest sampling frequency can be applied to a running at full speed mode.

The apparatus as claimed in claim 4, wherein the acceleration sensor (153) is a three-axis acceleration sensor
capable of generating three-axis acceleration information for detecting a movement in X, Y and Z-axis directions
and the dynamic energy measurement unit is configured to combine three-axis acceleration information of the
acceleration sensor in order to extract an energy component of a predetermined band from the acceleration infor-
mation.

The apparatus as claimed in one of the claims 1 to 7, wherein the sensor control unit (151) is configured to supply
power to the acceleration sensor (153) at a predetermined time section with a predetermined time interval and the
acceleration information generated from the acceleration sensor is sampled during power is supplied to the accel-
eration sensor, the apparatus further comprising

a calorie consumption measurement unit for calculating calorie consumption by analyzing an energy level of dynamic
energy information determined as being a step of the user;

- a memory (130) for storing information related to a number of steps generated from the dynamic energy meas-
urement unit and the calorie consumption generated from the calorie consumption measurement unit

wherein the display section (140) further is configured to display the calorie consumption.

The apparatus as claimed in claim 8, wherein the sensor control unit is configured to sample the acceleration
information of the acceleration sensor when the acceleration sensor stably outputs the acceleration information after
the acceleration sensor is driven, and then is configured to shut off power being supplied to the acceleration sensor.

The apparatus as claimed in claim 8, wherein the calorie consumption measurement unit has reference values of
at least two energy level sections determined through an experiment corresponding to a walking speed and a calorie
consumption value for each energy level section, and the calorie consumption measurement unit calculates energy
level values of the energy level sections and calorie consumption values thereof by comparing measured energy
level values of the energy level sections with the reference values of the energy level sections.

The apparatus as claimed in claim 8, wherein the calorie consumption measurement unit has reference values of
at least two energy level sections according to the type of exercise and a calorie consumption value for each energy
level section, and the calorie consumption measurement unit is configured to calculates energy level values of the
energy level sections and calorie consumption values thereof by comparing present energy level values of the
energy level sections with the reference values of the energy level sections.

The apparatus as claimed in claim 11, wherein the calculated calorie consumption can be updated by taking a weight
of the user into consideration.

The apparatus as claimed in claim 12, wherein the values of the level sections of the calorie consumption meas-
urement unit can preset by means of the acceleration sensor according to a position of a portable terminal.

The apparatus as claimed in claim 8, wherein the memory (130) comprises 24 time memories, 31 day memories
and 12 month memories, information related to the number of steps generated from the dynamic energy measurement
unit and calorie consumption generated from the calorie consumption measurement unit are stored in the time
memories corresponding to measurement time thereof, information related to the number of steps and calorie
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consumption stored in the time memories are stored in the day memory when a date is changed, and information
related to the number of steps and calorie consumption stored in the day memories are stored in the month memory
when a month is changed.

A portable terminal for performing communication functions and measuring a quantity of exercise performed by a
user, portable terminal comprising:

an apparatus in accordance with any one of the claims 1 to 7 used as a pedometer;

a RF communication section (125) for up-converting a transmission signal into an RF band signal and down-
covering a RF signal into a base band signal;

a data processing section (120) for coding and modulating the transmission signal and decoding and demod-
ulating the base band signal;

a portable terminal controller (110) for transmitting the operation mode and position information to the pedometer
sensor control unit (151) so as to control an operation of the pedometer and requesting data transmission for
a number of

measured steps to the pedometer sensor control unit;

a memory (130) for storing information related to the number of measured steps,

a display section (140) for displaying information related to the number of steps.

The portable terminal as claimed in claim 15, wherein the display section (140) is configured to display information
related to the number of steps and calorie consumption for a predetermined period of time selected by the user.

The portable terminal as claimed in claim 15, wherein the display section (140) is configured to display information
related to the number of steps and calorie consumptionin a form of figures or graphs according to selection of the user.

A method for measuring a quantity of exercise using an acceleration sensor (153) generating acceleration information
by measuring the quantity of exercise according to a movement of a user, the method comprising the steps of;
sampling (425) the acceleration information generated from the acceleration sensor (153) at a predetermined time
interval; converting (429) the sampled acceleration information into dynamic energy information as a function of
time, comparing a local maximum value (317) of the dynamic energy information with a predetermined threshold
value if an ascending gradient of the dynamic energy information exceeds a predetermined value, and determining
(431) one step of the user if the local maximum value exceeds the predetermined threshold value; and displaying
and storing information related to a number of steps.

The method as claimed in claim 18, wherein the step of determining one step of the user comprises the substeps of:

accumulating (553) acceleration information to allow the acceleration information to be subject to discrete cosine
transform (DCT), converting (555) the acceleration information into DCT acceleration information, combining
DCT acceleration information in order to extract an energy component of a predetermined band, and comparing
the local maximum value with the predetermined threshold value if the ascending gradient of the dynamic energy
information has the local maximum value exceeding the predetermined value and determining (559) that one
step is taken by the user if the local maximum value exceeds the predetermined threshold value.

The method as claimed in claim 19, wherein the step of determining the step of the user comprises the substeps
(Fig. 5) of shifting from a standby state into a first state if the dynamic energy information has the ascending gradient
having a value exceeding a predetermined value, shifting from the first state to a second state if the dynamic energy
information has a local maximum value in the first state, shifting from the second state into the standby state while
determining one step of the user if the local maximum value exceeds the predetermined threshold value and a time
interval between a previous local maximum value and a present local maximum value is longer than a predetermined
time in the second state, and instantly shifting into the standby state if at least one of the above two conditions is
not satisfied.

The method as claimed in claim 19, further comprising the steps of determining a type of exercise of the user by
comparing (455) a level of a high frequency signal of the DCT information generated from the DCT module and a
level trigger signal with a reference level and a reference level trigger signal adaptable for at least two types of
exercise, and supplying a sampling frequency to the acceleration sensor by determining (457; 461) the sampling
frequency according to the type of exercise.
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The method as claimed in claim 21, wherein the type of exercise is detected based on a time interval between steps
and the sampling frequency in a fast walking mode is higher than the sample frequency in a normal walking mode.

The method as claimed in claim 21, wherein a signal generated from the acceleration sensor is three-axis acceleration
information for detecting a movement in X, Y and Z-axis directions and the three-axis acceleration information is
combined when measuring the quantity of exercise in order to extract (557) an energy component of a predetermined
band from the acceleration information.

The method as claimed in claim 18, further comprising the steps of:

supplying (423) power to the acceleration sensor at a predetermined time section during a predetermined time
interval and sampling the acceleration information generated from the acceleration during power is supplied to
the acceleration sensor;

calculating (435) energy level values of energy level sections and calorie consumption values thereof by com-
paring measured energy level values of the energy level sections determined as the step of the user with the
energy values of the energy level sections, in which energy level values of at least two energy level sections
are determined through an experiment corresponding to a walking speed and calorie consumption thereof; and
storing and displaying information related to a number of steps and the calorie consumption generated from a
calorie consumption measurement unit.

The method as claimed in claim 24, wherein a present energy level value is compared with the energy level values
of the energy level sections, thereby calculating the energy level value of the energy level section and calorie
consumption thereof.

The method as claimed in claim 24, wherein the calculated calorie consumption is updated by taking a weight of
the user into consideration after calculating calorie consumption for a person having an average weight.

The method as claimed in claim 26, wherein the values of the level sections of the calorie consumption measurement
unit are preset by means of the acceleration sensor according to a position of a portable terminal.

Amethod for measuring a quantity of exercise in a portable terminal equipped with a pedometer having an acceleration
sensor (153) generating acceleration information by measuring the quantity of exercise according to the method of
one of the claims 19 to 27 and further comprising the steps of:

controlling the acceleration sensor in every predetermined time of an operation mode;

transmitting the data related to the number of steps to a controller (110) of the portable terminal when the
portable terminal requests transmission of the data; and

accumulating and storing information related to the number of steps and calorie information in the controller
(110) of the portable terminal.

The method as claimed in claim 25, wherein the energy level values of at least two energy level sections are
determined through an experiment corresponding to a walking speed and calorie consumption corresponding to the
values of the energy level sections is predetermined.

A method as claimed in claim 19 and further comprising the steps of:

calculating (850) an average value of the accumulated acceleration information, comparing the average value
of the accumulated acceleration information with a threshold value,

regarding the acceleration information as acceleration information derived from a change of an angular position
of an apparatus if the average value of the accumulated acceleration information exceeds the threshold value,
and temporarily stopping measurement for dynamic energy during a predetermined period of time.

The method as claimed in claim 30, wherein the step of calculating an average value of the accumulated acceleration
information comprises the substeps of calculating an average value of a predetermined number of accumulated
acceleration information including sampled acceleration information, changing the average value into a maximum
value ifthe average value is larger than a predetermined maximum value, changing the average value into a minimum
value ifthe average value is smaller than a predetermined minimum value, and calculating a difference value between
the maximum value and the minimum value, comparing the difference value with a predetermined threshold value,
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initializing the maximum value and the minimum value and stopping sampling work for the acceleration information
for a predetermined period of time if the difference value is larger than the threshold value, and performing DCT if
the difference value is smaller than the threshold value.

32. A method as claimed in claim 19 and further comprising the steps of:

accumulating (931) the extracted energy components by dividing the extracted energy components into high
frequency energy components and low frequency energy components, regarding the acceleration information
as acceleration information derived from an error of the acceleration sensor if the high frequency components
are larger than the low frequency components, and waiting for next sampling of the acceleration information; and
inspecting (935) extracted energy data if low frequency components are larger than the high frequency com-
ponents

33. The method as claimed in claim 32, wherein the low frequency component and high frequency component of the

extracted energy are calculated according to the following equation:

S
N A RIAO R AG)

Eper =2 (P (0| +|P. ()| +]P, (B
k=6

34. A method as claimed in claim 19 and further comprising the steps of:

stopping an operation of a step counter if a step is not detected during a predetermined period of time;
storing a step occurrence time when one step of the user is determined, inspecting the step counter, and
changing information related to a number of steps if the step counter is an on-state; and

inspecting (Fig. 33C) whether a predetermined number of steps is continuously detected within a predetermined
time if the step counter is an off-state, turning on the step counter if the predetermined number of steps is
detected within the predetermined time, and maintaining the off-state of the step counter if the predetermined
number of steps is not detected within the predetermined time.

35. The method as claimed in claim 34, wherein the step of stopping an operation of a step counter comprises the

36.

substeps of turning-on (957) the step counter when a time interval between a predetermined odd sampling input
and a predetermined even sampling input is within a predetermined time range, and turning-off the step counter if
the time interval is out of the predetermined time range.

The method as claimed in claim 34, wherein the step of stopping an operation of a step counter comprises the
substeps of turning-on the step counter when a time interval between predetermined sampling inputs is within a
predetermined time range, and turning-off the step counter if the time interval is out of the predetermined time range.

37. The method as claimed in claim 28, and further comprising the steps of:

generating a signal for controlling an operation of the pedometer with a predetermined time interval in the
operation mode of the pedometer;

requesting data transmission to the pedometer, receiving information related to the number of steps measured
by the pedometer, and storing and displaying the information; and

transmitting (979) a control signal to the pedometer to temporarily strop an operation of the pedometer when
the portable terminal performs its functions.

38. The method as claimed in claim 37, wherein the control signal is generated upon a key input (971), an operation of

a vibration motor (973), an output of audio sound through a speaker (975), or an on and or off operation of a folder
or a slider (977).
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39. The method of one of the claims 18 to 36, further comprising the steps of:

storing (981) a step occurrence time and maintaining the sampling frequency of the operation mode if the
dynamic energy information is determined as the step of the user, changing step information, and storing and
displaying the step information;

checking a previous step occurrence time if the dynamic energy information is not determined as the step of
the user and replacing the sampling frequency with a lower sampling frequency, which is lower than the sampling
frequency of the operation mode when a predetermined time has lapsed from the previous step occurrence time.

40. The method as claimed in claim 39, wherein at least two lower sampling frequencies and predetermined times for

replacing the sampling frequency with the lower sampling frequencies are prepared, and a predetermined period
of time, in which the step is not detected, is compared with the predetermined times in order to sequentially replace
the sampling frequency with the lower sampling frequencies in an order of the frequency thereof.

Patentanspriiche

Vorrichtung zum Messen eines Betrages einer kdrperlichen Betatigung eines Nutzers, wobei die Vorrichtung Fol-
gendes umfasst:

einen Beschleunigungssensor (153) zum Erzeugen von Beschleunigungsinformationen durch Messen des Be-
trages einer kdrperlichen Betatigung entsprechend einer Bewegung des Nutzers;

eine Sensorsteuereinheit (151) zum Abtasten der durch den Beschleunigungssensor erzeugten Beschleuni-
gungsinformationen mit einem zuvor festgelegten Zeitintervall; und

einen Display-Abschnitt (140) zum Anzeigen von Informationen bezulglich einer Anzahl von Schritten;
dadurch gekennzeichnet, dass die Vorrichtung des Weiteren Folgendes umfasst:

eine Einheit zum Messen dynamischer Energie zum Umwandeln der abgetasteten Beschleunigungsinfor-
mationen in Informationen iber dynamische Energie als eine Funktion der Zeit, zum Vergleichen eines
Wertes eines lokalen Maximums (317) der Informationen iber dynamische Energie mit einem zuvor fest-
gelegten Schwellenwert, wenn ein aufsteigender Gradient der Informationen Gber dynamische Energie
einen zuvor festgelegten Wert ibersteigt, und zum Feststellen eines einzelnen Schrittes des Nutzers, wenn
der Wert eines lokalen Maximums den zuvor festgelegten Schwellenwert tiberschreitet.

Vorrichtung nach Anspruch 1, wobei die Einheitzum Messen dynamischer Energie Folgendes umfasst: ein Beschleu-
nigungsinformationssammelmodul zum Sammeln von Beschleunigungsinformationen, damit die Beschleunigungs-
informationen einer diskreten Cosinustransformation (DCT) unterzogen werden kdnnen, ein DCT-Modul zum Um-
wandeln der Beschleunigungsinformationen in DCT-Beschleunigungsinformationen, ein Energieextraktionsmodul
zum Kombinieren von DCT-Beschleunigungsinformationen, um eine Energiekomponente eines zuvor festgelegten
Bandes zu extrahieren, und ein Feststellungsmodul zum Vergleichen des Wertes eines lokalen Maximums mit dem
zuvor festgelegten Schwellenwert, wenn der aufsteigende Gradient der Informationen Uber dynamische Energie
einen zuvor festgelegten Wert ibersteigt, und zum Feststellen eines einzelnen Schrittes des Nutzers, wenn der
Wert eines lokalen Maximums den zuvor festgelegten Schwellenwert tberschreitet.

Vorrichtung nach Anspruch 2, wobei das Feststellungsmodul dafiir konfiguriert ist, aus einem Bereitschaftszustand
in einen ersten Zustand geschaltet zu werden, wenn die Informationen iber dynamische Energie den aufsteigenden
Gradienten aufweisen, der einen Wert hat, der den zuvor festgelegten Wert lbersteigt, das Feststellungsmodul
daflr konfiguriert ist, wahrend des Feststellens eines einzelnen Schrittes des Nutzers aus dem ersten Zustand in
den Bereitschaftszustand geschaltet zu werden, wenn die Informationen Giber dynamische Energie den Wert eines
lokalen Maximums haben, der den zuvor festgelegten Schwellenwert tibersteigt und ein Zeitintervall (319) zwischen
einem vorherigen Wert eines lokalen Maximums und einem momentanen Wert eines lokalen Maximums langer ist
als eine zuvor festgelegte Zeit in dem ersten Zustand, und das Feststellungsmodul daflr konfiguriert ist, sofort in
den Bereitschaftszustand geschaltet zu werden, wenn mindestens eine der oben genannten zwei Bedingungen
nicht erfullt ist.

Vorrichtung nach Anspruch 2, die des Weiteren Folgendes umfasst: ein Abtastintervall-Feststellungsmodul zum

Feststellen einer Art der kdrperlichen Betatigung eines Nutzers durch Vergleichen eines Pegels eines Hochfre-
quenzsignals der durch das DCT-Modul erzeugten DCT-Informationen und eines Pegelausldsersignals mit einem
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Referenzpegel und einem Referenzpegelauslésersignal, das fiir mindestens zwei Arten von kérperlicher Betatigung
angepasst werden kann, und zum Einspeisen einer Abtastfrequenz in den Beschleunigungssensor durch Feststellen
der Abtastfrequenz entsprechend der Art der kdrperlichen Betatigung.

Vorrichtung nach Anspruch 4, wobei die Art der kérperlichen Betatigung anhand eines Zeitintervalls zwischen Schrit-
ten detektiert werden kann und die Abtastfrequenz in einem Modus des schnellen Gehens hoher ist als die Abtast-
frequenz in einem Modus des normalen Gehens.

Vorrichtung nach Anspruch 5, wobei die Art der kdrperlichen Betatigung Gehen, schnelles Gehen, Joggen und
Rennen mit vollem Tempo enthalt und eine hdchste Abtastfrequenz auf einen Modus des Rennens mit vollem
Tempo angewendet werden kann.

Vorrichtung nach Anspruch 4, wobei der Beschleunigungssensor (153) ein dreiachsiger Beschleunigungssensor
ist, der dreiachsige Beschleunigungsinformationen erzeugen kann, um eine Bewegung in der X-, Y- und Z-Achsen-
richtung zu detektieren, und die Einheit zum Messen dynamischer Energie dafiir konfiguriert ist, die dreiachsigen
Beschleunigungsinformationen des Beschleunigungssensors zu kombinieren, um eine Energiekomponente eines
zuvor festgelegten Bandes aus den Beschleunigungsinformationen zu extrahieren.

Vorrichtung nach einem der Anspriiche 1 bis 7, wobei die Sensorsteuereinheit (151) dafiir konfiguriert ist, den
Beschleunigungssensor (153) in einem zuvor festgelegten Zeitabschnitt mit einem zuvor festgelegten Zeitintervall
mit Strom zu versorgen, und die durch den Beschleunigungssensor erzeugten Beschleunigungsinformationen ab-
getastet werden, wahrend der Beschleunigungssensor mit Strom versorgt wird, wobei die Vorrichtung des Weiteren
Folgendes umfasst:

eine Kalorienverbrauchsmessungseinheit zum Berechnen des Kalorienverbrauchs durch Analysieren eines
Energieniveaus von Informationen tiber dynamische Energie, die als ein Schritt des Nutzers identifiziert werden;
einen Speicher (130) zum Speichern von Informationen beztiglich einer Anzahl von Schritten, die von der Einheit
zum Messen dynamischer Energie erzeugt werden, und des Kalorienverbrauchs, die von der Kalorienver-
brauchsmessungseinheit erzeugt werden,

wobei der Display-Abschnitt (140) des Weiteren dafiir konfiguriert ist, den Kalorienverbrauch anzuzeigen.

Vorrichtung nach Anspruch 8, wobei die Sensorsteuereinheit dafiir konfiguriert ist, die Beschleunigungsinformatio-
nendes Beschleunigungssensors abzutasten, wenn der Beschleunigungssensor die Beschleunigungsinformationen
stabil ausgibt, nachdem der Beschleunigungssensor angesteuert wurde, und dann dafiir konfiguriert ist, den Strom
abzuschalten, der dem Beschleunigungssensor zugefiihrt wird.

Vorrichtung nach Anspruch 8, wobei die Kalorienverbrauchsmessungseinheit Referenzwerte von mindestens zwei
Energieniveauabschnitten hat, die durch ein Experiment ermittelt wurden, das einer Geschwindigkeit des Gehens
und einem Kalorienverbrauchswert fiir jeden Energieniveauabschnitt entspricht, und die Kalorienverbrauchsmes-
sungseinheit Energieniveauwerte der Energieniveauabschnitte und ihrer Kalorienverbrauchswerte durch Verglei-
chen gemessener Energieniveauwerte der Energieniveauabschnitte mit den Referenzwerten der Energieniveau-
abschnitte berechnet.

Vorrichtung nach Anspruch 8, wobei die Kalorienverbrauchsmessungseinheit Referenzwerte von mindestens zwei
Energieniveauabschnitten entsprechend der Art der kérperlichen Betatigung und eines Kalorienverbrauchswertes
fur jeden Energieniveauabschnitt hat, und die Kalorienverbrauchsmessungseinheit daflir konfiguriert ist, Energie-
niveauwerte der Energieniveauabschnitte und ihre Kalorienverbrauchswerte durch Vergleichen momentaner Ener-
gieniveauwerte der Energieniveauabschnitte mit den Referenzwerten der Energieniveauabschnitte zu berechnen.

Vorrichtung nach Anspruch 11, wobei der berechnete Kalorienverbrauch aktualisiert werden kann, indem das Ge-
wicht des Nutzers berlicksichtigt wird.

Vorrichtung nach Anspruch 12, wobei die Werte der Niveauabschnitte der Kalorienverbrauchsmessungseinheit
mittels des Beschleunigungssensors entsprechend einer Position eines tragbaren Endgerates voreingestellt werden

kénnen.

Vorrichtung nach Anspruch 8, wobei der Speicher (130) 24 Uhrzeitspeicher, 31 Tagesspeicher und 12 Monatsspei-
cher umfasst, Informationen lber die Anzahl von Schritten, die durch die Einheit zum Messen dynamischer Energie
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erzeugt wurden, und des Kalorienverbrauchs, die durch die Kalorienverbrauchsmessungseinheit erzeugt wurden,
in den Uhrzeitspeichern entsprechend ihrer Messungszeit gespeichert werden, Informationen Gber die Anzahl von
Schritten und den Kalorienverbrauch, die in dem Uhrzeitspeicher gespeichert werden, in dem Tagesspeicher ge-
speichert werden, wenn ein Datum geéndert wird, und Informationen lber die Anzahl von Schritten und den Kalo-
rienverbrauch, die in dem Tagesspeicher gespeichert werden, in dem Monatsspeicher gespeichert werden, wenn
ein Monat geéndert wird.

Tragbares Endgerat zum Ausfiihren von Kommunikationsfunktionen und zum Messen eines Betrages einer korper-
lichen Betatigung eines Nutzers, wobei das tragbare Endgerat Folgendes umfasst:

eine Vorrichtung nach einem der Anspriiche 1 bis 7, die als ein Pedometer verwendet wird;

einen HF-Kommunikationsabschnitt (125) zum Aufwartskonvertieren eines Sendesignals in ein HF-Bandsignal
und zum Abwaértskonvertieren eines HF-Signals in ein Basisbandsignal;

einen Datenverarbeitungsabschnitt (120) zum Codieren und Modulieren des Sendesignals und Decodieren und
Demodulieren des Basisbandsignals;

einen Controller fir das tragbare Endgerat (110) zum Senden der Betriebsmodus- und Positionsinformationen
an die Pedometersensorsteuereinheit (151), um einen Betrieb des Pedometers zu steuern und eine DatenUlber-
tragung fur eine Anzahl gemessener Schritte an die Pedometersensorsteuereinheit anzufordern;

einen Speicher (130) zum Speichern von Informationen liber die Anzahl der gemessenen Schritte, und

einen Display-Abschnitt (140) zum Anzeigen von Informationen liber die Anzahl von Schritten.

Tragbares Endgerat nach Anspruch 15, wobei der Display-Abschnitt (140) dafiir konfiguriert ist, Informationen tiber
die Anzahl von Schritten und den Kalorienverbrauch tber einen durch den Nutzer ausgewahlten, zuvor festgelegten
Zeitraum anzuzeigen.

Tragbares Endgerat nach Anspruch 15, wobei der Display-Abschnitt (140) dafiir konfiguriert ist, Informationen tiber
die Anzahl von Schritten und den Kalorienverbrauch in Form von Zahlen oder Diagrammen entsprechend der
Auswahl durch den Nutzer anzuzeigen.

Verfahren zum Messen eines Betrages einer korperlichen Betatigung mittels eines Beschleunigungssensors (153)
zum Erzeugen von Beschleunigungsinformationen durch Messen des Betrages einer kérperlichen Betatigung ent-
sprechend einer Bewegung eines Nutzers, wobei das Verfahren folgende Schritte umfasst:

Abtasten (425) der durch den Beschleunigungssensor (153) erzeugten Beschleunigungsinformationen in einem
zuvor festgelegten Zeitintervall;

Umwandeln (429) der abgetasteten Beschleunigungsinformationen in Informationen tiber dynamische Energie
als eine Funktion der Zeit, Vergleichen eines Wertes eines lokalen Maximums (317) der Informationen Uber
dynamische Energie mit einem zuvor festgelegten Schwellenwert, wenn ein aufsteigender Gradient der Infor-
mationen Uber dynamische Energie einen zuvor festgelegten Wert ibersteigt, und Feststellen (431) eines ein-
zelnen Schrittes des Nutzers, wenn der Wert eines lokalen Maximums den zuvor festgelegten Schwellenwert
Uberschreitet; und

Anzeigen und Speichern von Informationen beziiglich einer Anzahl von Schritten.

Verfahren nach Anspruch 18, wobei der Schritt des Feststellens eines einzelnen Schrittes des Nutzers folgende
Teilschritte umfasst:

Sammeln (553) von Beschleunigungsinformationen, damit die Beschleunigungsinformationen einer diskreten
Cosinustransformation (DCT) unterzogen werden kénnen, Umwandeln (555) der Beschleunigungsinformatio-
nen in DCT-Beschleunigungsinformationen, Kombinieren der DCT-Beschleunigungsinformationen, um eine
Energiekomponente eines zuvor festgelegten Bandes zu extrahieren, und Vergleichen des Wertes eines lokalen
Maximums mit dem zuvor festgelegten Schwellenwert, wenn der aufsteigende Gradient der Informationen Gber
dynamische Energie den Wert eines lokalen Maximums hat, der den zuvor festgelegten Wert Gbersteigt, und
Feststellen (559), dass der Nutzer einen Schritt tut, wenn der Wert eines lokalen Maximums den zuvor festge-
legten Schwellenwert Uberschreitet.

20. Verfahren nach Anspruch 19, wobei der Schritt des Feststellens des Schrittes des Nutzers folgende Teilschritte

umfasst (Fig. 5): Umschalten aus einem Bereitschaftszustand in einen ersten Zustand, wenn die Informationen Giber
dynamische Energie den aufsteigenden Gradienten haben, der einen Wert hat, der einen zuvor festgelegten Wert
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Uberschreitet, Umschalten aus dem ersten Zustand in einen zweiten Zustand, wenn die Informationen lber dyna-
mische Energie einen Wert eines lokalen Maximums in dem ersten Zustand haben, Umschalten aus dem zweiten
Zustand in den Bereitschaftszustand wahrend des Feststellens eines einzelnen Schrittes des Nutzers, wenn der
Wert eines lokalen Maximums den zuvor festgelegten Schwellenwert tiberschreitet und ein Zeitintervall zwischen
einem vorherigen Wert eines lokalen Maximums und einem momentanen Wert eines lokalen Maximums langer ist
als eine zuvor festgelegte Zeit in dem zweiten Zustand, und sofortiges Umschalten in den Bereitschaftszustand,
wenn mindestens eine der oben genannten zwei Bedingungen nicht erfillt ist.

Verfahren nach Anspruch 19, das des Weiteren folgende Schritte umfasst: Feststellen einer Art der kérperlichen
Betatigung des Nutzers durch Vergleichen (455) eines Pegels eines Hochfrequenzsignals der durch das DCT-Modul
erzeugten DCT-Informationen und eines Pegelauslésersignals mit einem Referenzpegel und einem Referenzpe-
gelausldsersignal, das fiir mindestens zwei Arten von koérperlicher Betatigung angepasst werden kann, und Ein-
speisen einer Abtastfrequenz in den Beschleunigungssensor durch Feststellen (457; 461) der Abtastfrequenz ent-
sprechend der Art der kérperlichen Betatigung.

Verfahren nach Anspruch 21, wobei die Art der kdrperlichen Betatigung anhand eines Zeitintervalls zwischen Schrit-
ten detektiert wird und die Abtastfrequenz in einem Modus des schnellen Gehens héher ist als die Abtastfrequenz
in einem Modus des normalen Gehens.

Verfahren nach Anspruch 21, wobei ein Signal, das durch den Beschleunigungssensor erzeugt wurde, dreiachsige
Beschleunigungsinformationen zum Detektieren einer Bewegung in der X-, Y- und Z-Achsenrichtung darstellt und
die dreiachsigen Beschleunigungsinformationen kombiniert werden, wenn der Betrag der kérperlichen Betatigung
gemessen wird, um eine Energiekomponente eines zuvor festgelegten Bandes aus den Beschleunigungsinforma-
tionen zu extrahieren (557).

Verfahren nach Anspruch 18, das des Weiteren folgende Schritte umfasst:

Zufuihren (423) von Strom zu dem Beschleunigungssensor in einem zuvor festgelegten Zeitabschnitt wahrend
eines zuvor festgelegten Zeitintervalls und Abtasten der Beschleunigungsinformationen, die durch die Beschleu-
nigung erzeugt wurden, wahrend Strom in den Beschleunigungssensor eingespeist wird;

Berechnen (435) von Energieniveauwerten von Energieniveauabschnitten und ihrer Kalorienverbrauchswerte
durch Vergleichen gemessener Energieniveauwerte der Energieniveauabschnitte, die als die Schritte des Nut-
zers identifiziert wurden, mit den Energiewerten der Energieniveauabschnitte, wobei Energieniveauwerte von
mindestens zwei Energieniveauabschnitten durch ein Experiment bestimmt wurden, das einer Geschwindigkeit
des Gehens und ihrem Kalorienverbrauch entspricht; und

Speichern und Anzeigen von Informationen beziiglich einer Anzahl von Schritten und des Kalorienverbrauchs,
die durch eine Kalorienverbrauchsmessungseinheit erzeugt wurden.

Verfahren nach Anspruch 24, wobei ein momentaner Energieniveauwert mit den Energieniveauwerten der Ener-
gieniveauabschnitte verglichen wird, wodurch der Energieniveauwert des Energieniveauabschnitts und sein Kalo-
rienverbrauch berechnet werden.

Verfahren nach Anspruch 24, wobei der berechnete Kalorienverbrauch aktualisiert wird, indem das Gewicht des
Nutzers bericksichtigt wird, nachdem der Kalorienverbrauch fir eine Person mit durchschnittichem Gewicht be-
rechnet wurde.

Verfahren nach Anspruch 26, wobei die Werte der Niveauabschnitte der Kalorienverbrauchsmessungseinheit mittels
des Beschleunigungssensors entsprechend einer Position eines tragbaren Endgerates voreingestellt werden.

Verfahren zum Messen eines Betrages einer kérperlichen Betatigung in einem tragbaren Endgerat, das mit einem
Pedometer ausgestattet ist, das einen Beschleunigungssensor (153) enthalt, der Beschleunigungsinformationen
durch Messen des Betrages einer korperlichen Betatigung gemal dem Verfahren nach einem der Anspriiche 19
bis 27 erzeugt, und wobei das Verfahren des Weiteren folgende Schritte umfasst:

Steuern des Beschleunigungssensors in jeder zuvor festgelegten Zeit eines Betriebsmodus;

Senden der Daten Uiber die Anzahl von Schritten an einen Controller (110) des tragbaren Endgerates, wenn
das tragbare Endgerat die Ubertragung der Daten anfordert; und

Sammeln und Speichern von Informationen (ber die Anzahl von Schritten und Kalorieninformationen in dem
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Controller (110) des tragbaren Endgeréates.

Verfahren nach Anspruch 25, wobei die Energieniveauwerte von mindestens zwei Energieniveauabschnitten durch
ein Experiment bestimmt werden, das der Geschwindigkeit eines Gehens entspricht, und der Kalorienverbrauch,
der den Werten der Energieniveauabschnitte entspricht, zuvor festgelegt ist.

Verfahren nach Anspruch 19, das des Weiteren folgende Schritte umfasst:

Berechnen (850) eines Durchschnittswertes der gesammelten Beschleunigungsinformationen, Vergleichen des
Durchschnittswertes der gesammelten Beschleunigungsinformationen mit einem Schwellenwert, Betrachten
der Beschleunigungsinformationen als Beschleunigungsinformationen, die aus einer Anderung einer Winkel-
position einer Vorrichtung abgeleitet werden, wenn der Durchschnittswert der gesammelten Beschleunigungs-
informationen den Schwellenwert Gibersteigt, und voriibergehendes Anhalten der Messung der dynamischen
Energie wahrend eines zuvor festgelegten Zeitraums.

Verfahren nach Anspruch 30, wobei der Schritt des Berechnens eines Durchschnittswertes der gesammelten Be-
schleunigungsinformationen folgende Teilschritte umfasst: Berechnen eines Durchschnittswertes einer zuvor fest-
gelegten Anzahl von gesammelten Beschleunigungsinformationen, die abgetastete Beschleunigungsinformationen
enthalten, Andern des Durchschnittswertes zu einem Maximalwert, wenn der Durchschnittswert gréBer ist als ein
zuvor festgelegter Maximalwert, Andern des Durchschnittswertes zu einem Minimumwert, wenn der Durchschnitts-
wert kleiner ist als ein zuvor festgelegter Minimumwert, und Berechnen eines Differenzwertes zwischen dem Ma-
ximalwert und dem Minimumwert, Vergleichen des Differenzwertes mit einem zuvor festgelegten Schwellenwert,
Initialisieren des Maximalwertes und des Minimumwert und Anhalten des Abtastvorgangs fiir die Beschleunigungs-
informationen Uber einen zuvor festgelegten Zeitraum, wenn der Differenzwert grof3er ist als der Schwellenwert,
und Durchfiinren einer DCT, wenn der Differenzwert kleiner ist als der Schwellenwert.

Verfahren nach Anspruch 19, das des Weiteren folgende Schritte umfasst:

Sammeln (931) der extrahierten Energiekomponenten durch Teilen der extrahierten Energiekomponenten in
Hochfrequenz-Energiekomponenten und Niederfrequenz-Energiekomponenten, Betrachten der Beschleuni-
gungsinformationen als Beschleunigungsinformationen, die aus einem Fehler des Beschleunigungssensors
abgeleitet werden, wenn die Hochfrequenzkomponenten gréfer sind als die Niederfrequenzkomponenten, und
Warten auf die nachste Abtastung der Beschleunigungsinformationen; und

Inspizieren (935) der extrahierten Energiedaten, wenn die Niederfrequenzkomponenten gréfer sind als die
Hochfrequenzkomponenten.

Verfahren nach Anspruch 32, wobei die Niederfrequenzkomponente und die Hochfrequenzkomponente der extra-
hierten Energie nach folgender Gleichung berechnet werden:

5
Eiw = Y (B(0)] + IPGO] + [PG)D
k=1

Engn = Y (IB.(0] + B, + PG
k=6

Verfahren nach Anspruch 19, das des Weiteren folgende Schritte umfasst:

Anhalten eines Betriebes eines Schrittzdhlers, wenn wahrend eines zuvor festgelegten Zeitraums kein Schritt
detektiert wird;

Speichern einer Zeit des Ausflihrens eines Schrittes, wenn ein Schritt des Nutzers festgestellt wird, Inspizieren
des Schrittzahlers, und Andern von Informationen beziiglich einer Anzahl von Schritten, wenn der Schrittzahler
in einem Ein-Zustand ist; und
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Inspizieren (Fig. 33C), ob eine zuvor festgelegte Anzahl von Schritten innerhalb einer zuvor festgelegten Zeit
kontinuierlich detektiert wird, wenn der Schrittzahler in einem Aus-Zustand ist, Einschalten des Schrittzahlers,
wenn die zuvor festgelegte Anzahl von Schritten innerhalb der zuvor festgelegten Zeit detektiert wird, und
Beibehalten des Aus-Zustands des Schrittzahlers, wenn die zuvor festgelegte Anzahl von Schritten nicht inner-
halb der zuvor festgelegten Zeit detektiert wird.

Verfahren nach Anspruch 34, wobei der Schritt des Anhaltens eines Betriebes eines Schrittzéhlers folgende Teil-
schritte umfasst: Einschalten (957) des Schrittzéhlers, wenn ein Zeitintervall zwischen einem zuvor festgelegten
ungeraden Abtast-Eingangssignal und einem zuvor festgelegten geraden Abtast-Eingangssignal innerhalb eines
zuvor festgelegten Zeitbereichs liegt, und Ausschalten des Schrittzdhlers, wenn das Zeitintervall aulerhalb des
zuvor festgelegten Zeitbereichs liegt.

Verfahren nach Anspruch 34, wobei der Schritt des Anhaltens eines Betriebes eines Schrittzéhlers folgende Teil-
schritte umfasst: Einschalten des Schrittzdhlers, wenn ein Zeitintervall zwischen zuvor festgelegten Abtast-Ein-
gangssignalen innerhalb eines zuvor festgelegten Zeitbereichs liegt, und Ausschalten des Schrittzahlers, wenn das
Zeitintervall auBerhalb des zuvor festgelegten Zeitbereichs liegt.

Verfahren nach Anspruch 28, das des Weiteren folgende Schritte umfasst:

Erzeugen eines Signals zum Steuern eines Betriebes des Pedometers mit einem zuvor festgelegten Zeitintervall
im Betriebsmodus des Pedometers;

Anfordern einer Datenubertragung zu dem Pedometer, Empfangen von Informationen Uber die Anzahl von
durch das Pedometer gemessenen Schritten, und Speichern und Anzeigen der Informationen; und

Senden (979) eines Steuerungssignals zu dem Pedometer, um den Betrieb des Pedometers voriibergehend
anzuhalten, wenn das tragbare Endgeréat seine Funktionen ausfihrt.

Verfahren nach Anspruch 37, wobei das Steuerungssignal bei einer Tasteneingabe (971), bei Betrieb eines Vibra-
tionsmotors (973), einer Ausgabe von Ton durch einen Lautsprecher (975) oder ein Ein- und/oder Ausschalten eines
Klapp- oder Schiebemechanismus (977) erzeugt wird.

Verfahren nach einem der Anspriiche 18 bis 36, das des Weiteren folgende Schritte umfasst:

Speichern (981) einer Zeit des Ausfiihrens eines Schrittes und Beibehalten der Abtastfrequenz des Betriebs-
modus, wenn die Informationen Giber dynamische Energie als der Schritt des Nutzers identifiziert werden, Andern
von Schritt-Informationen, und Speichern und Anzeigen der Schritt-Informationen;

Uberpriifen einer vorherigen Zeit des Ausfilhrens eines Schrittes, wenn die Informationen (iber dynamische
Energie nicht als der Schritt des Nutzers identifiziert werden, und Ersetzen der Abtastfrequenz durch eine
niedrigere Abtastfrequenz, die niedriger ist als die Abtastfrequenz des Betriebsmodus, wenn eine zuvor fest-
gelegte Zeit ab der vorherigen Zeit des Ausfiihrens eines Schrittes verstrichen ist.

Verfahren nach Anspruch 39, wobei mindestens zwei niedrigere Abtastfrequenzen und zuvor festgelegte Zeiten
zum Ersetzen der Abtastfrequenz durch die niedrigeren Abtastfrequenzen bereitgestellt werden und ein zuvor fest-
gelegter Zeitraum, in dem der Schritt nicht detektiert wird, mit den zuvor festgelegten Zeiten verglichen wird, um
die Abtastfrequenz nacheinander durch die niedrigeren Abtastfrequenzen in einer Reihenfolge ihrer Haufigkeit zu
ersetzen.

Revendications

1.

Appareil pour mesurer une quantité d’exercice effectué par un utilisateur, 'appareil comprenant :

un capteur d’accélération (153) pour générer des informations d’accélération en mesurant la quantité d’exercice
en fonction d’'un mouvement de I'utilisateur ;

une unité de commande de capteur (151) pour échantillonner les informations d’accélération générées a partir
du capteur d’accélération a un intervalle de temps prédéterminé ;

caractérisé en ce qu’il comprend en outre :

une section d’affichage (140) pour afficher des informations liées a un nombre de pas ;
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une unité de mesure d’énergie dynamique pour convertir les informations d’accélération échantillonnées
en informations d’énergie dynamique en fonction du temps, comparer une valeur maximale locale (317)
des informations d’énergie dynamique a une valeur de seuil prédéterminée si un gradient ascendant des
informations d’énergie dynamique dépasse une valeur prédéterminée, et déterminer un pas de I'utilisateur
si la valeur maximale locale dépasse la valeur de seuil prédéterminée.

Appareil selon la revendication 1, dans lequel I'unité de mesure d’énergie dynamique comprend un module d’ac-
cumulation d’informations d’accélération pour accumuler des informations d’accélération afin de permettre aux
informations d’accélération d’étre soumises a une transformée cosinusoidale discréte (DCT), un module DCT pour
convertir les informations d’accélération en informations d’accélération DCT, un module d’extraction d’énergie pour
combiner les informations d’accélération DCT afin d’extraire un composant d’énergie d’'une bande prédéterminée
et un module de détermination pour comparer la valeur maximale locale a la valeur de seuil prédéterminée si le
gradient ascendant des informations d’énergie dynamique dépasse une valeur prédéterminée et pour déterminer
un pas de l'utilisateur si la valeur maximale locale dépasse la valeur de seuil prédéterminée.

Appareil selon la revendication 2, dans lequel le module de détermination est configuré pour étre commuté d’'un
état de veille a un premier état si les informations d’énergie dynamique comportent le gradient ascendant ayant une
valeur dépassant la valeur prédéterminée, le module de détermination est configuré pour étre commuté du premier
état a I'état de veille pendant la détermination d’'un pas de l'utilisateur si les informations d’énergie dynamique
comportent la valeur maximale locale dépassant la valeur de seuil prédéterminée et un intervalle de temps (319)
entre une valeur maximale locale précédente et une valeur maximale locale actuelle est plus long qu’'un temps
prédéterminé dans le premier état, et le module de détermination est configuré pour étre instantanément commuté
dans I'état de veille si au moins I'une des deux conditions ci-dessus n’est pas remplie.

Appareil selon la revendication 2, comprenant en outre un module de détermination d’intervalle d’échantillonnage
pour déterminer un type d’exercice effectué par un utilisateur en comparant un niveau d’un signal de haute fréquence
des informations DCT générées a partir du module DCT et un signal de déclenchement de niveau a un niveau de
référence et un signal de déclenchement de niveau de référence adaptable pour au moins deux types d’exercice
et pour fournir une fréquence d’échantillonnage au capteur d’accélération en déterminant la fréquence d’échan-
tillonnage en fonction du type d’exercice.

Appareil selon la revendication 4, dans lequel le type d’exercice peut étre détecté sur la base d’un intervalle de
temps entre des pas et la fréquence d’échantillonnage dans un mode de marche rapide est supérieure a la fréquence
d’échantillonnage dans un mode de marche normale.

Appareil selon la revendication 5, dans lequel le type d’exercice comprend la marche, la marche rapide, le jogging
etlacourserapide, etune fréquence d’échantillonnage la plus grande peut étre appliquée a un mode de course rapide.

Appareil selon la revendication 4, dans lequel le capteur d’accélération (153) est un capteur d’accélération a trois
axes capable de générer des informations d’accélération a trois axes pour détecter un mouvement dans les directions
des axes X, Y et Z et 'unité de mesure d’énergie dynamique est configurée pour combiner les informations d’ac-
célération a trois axes du capteur d’accélération afin d’extraire un composant d’énergie d’'une bande prédéterminée
a partir des informations d’accélération.

Appareil selon I'une des revendications 1 a 7, dans lequel I'unité de commande de capteur (151) est configurée
pour fournir une alimentation électrique au capteur d’accélération (153) a une section de temps prédéterminée avec
un intervalle de temps prédéterminé et les informations d’accélération générées a partir du capteur d’accélération
sont échantillonnées pendant que 'alimentation électrique est fournie au capteur d’accélération, 'appareil compre-
nant en outre :

une unité de mesure de consommation de calories pour calculer une consommation de calories en analysant
un niveau d’énergie des informations d’énergie dynamique déterminé comme étant un pas de l'utilisateur ;
une mémoire (130) pour stocker des informations liées a un nombre de pas générées a partir de l'unité de
mesure d’énergie dynamique et la consommation de calories générée a partir de I'unité de mesure de consom-
mation de calories ;

dans lequel la section d’affichage (140) est en outre configurée pour afficher la consommation de calories.

9. Appareil selon la revendication 8, dans lequel I'unité de commande de capteur est configurée pour échantillonner
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les informations d’accélération du capteur d’accélération lorsque le capteur d’accélération délivre de maniére stable
les informations d’accélération aprés que le capteur d’accélération est commandé, puis est configurée pour arréter
la fourniture de I'alimentation électrique au capteur d’accélération.

Appareil selon la revendication 8, dans lequel 'unité de mesure de consommation de calories comporte des valeurs
de référence d’au moins deux sections de niveau d’énergie déterminées dans le cadre d’'une expérience corres-
pondant a une vitesse de marche et une valeur de consommation de calories pour chaque section de niveau
d’énergie, et I'unité de mesure de consommation de calories calcule des valeurs de niveau d’énergie des sections
de niveau d’'énergie et des valeurs de consommation de calories de celles-ci en comparant des valeurs de niveau
d’énergie mesurées des sections de niveau d’énergie a des valeurs de référence des sections de niveau d’énergie.

Appareil selon la revendication 8, dans lequel 'unité de mesure de consommation de calories comporte des valeurs
de référence d’au moins deux sections de niveau d’énergie en fonction du type d’exercice et une valeur de con-
sommation de calories pour chaque section de niveau d’énergie, et I'unité de mesure de consommation de calories
est configurée pour calculer des valeurs de niveau d’énergie des sections de niveau d’énergie et des valeurs de
consommation de calories de celles-ci en comparant des valeurs de niveau d’énergie actuelles des sections de
niveau d’énergie a des valeurs de référence des sections de niveau d’énergie.

Appareil selon la revendication 11, dans lequel la consommation de calories calculée peut étre mise a jour en
prenant en compte un poids de l'utilisateur.

Appareil selon la revendication 12, dans lequel les valeurs des sections de niveau de 'unité de mesure de consom-
mation de calories peuvent étre préréglées au moyen du capteur d’accélération en fonction d’une position d’un
terminal portable.

Appareil selon la revendication 8, dans lequel la mémoire (130) comprend 24 mémoires d’heures, 31 mémoires de
jours et 12 mémoires de mois, des informations liées au nombre de pas générées a partir de I'unité de mesure
d’énergie dynamique et a la consommation de calories générées a partir de 'unité de mesure de consommation
de calories sont stockées dans les mémoires d’heures correspondant a une heure de mesure de celles-ci, des
informations liées au nombre de pas et a la consommation de calories stockées dans les mémoires d’heures sont
stockées dans les mémoires de jours lorsqu’une date est changée, et des informations liées au nombre de pas et
a la consommation de calories stockées dans les mémoires de jours sont stockées dans la mémoire de mois
lorsqu’un mois est changé.

Terminal portable pour effectuer des fonctions de communication et pour mesurer une quantité d’exercice effectué
par un utilisateur, le terminal portable comprenant :

un appareil selon I'une quelconque des revendications 1 a 7 utilisé en tant que podométre ;

une section de communication RF (125) pour effectuer la conversion croissante d’un signal de transmission en
un signal de bande RF et la conversion décroissante d’un signal RF en un signal de bande de base ;

une section de traitement de données (120) pour coder et moduler le signal de transmission et décoder et
démoduler le signal de bande de base ;

un contréleur de terminal portable (110) pour transmettre les informations de mode de fonctionnement et de
position a l'unité de commande de capteur de podomeétre (151) afin de commander un fonctionnement du
podomeétre et pour demander la transmission de données pour un nombre de pas mesurés al'unité de commande
de capteur de podométre ;

une mémoire (130) pour stocker des informations li€es au nombre de pas mesurés,

une section d’affichage (140) pour afficher des informations liées au nombre de pas.

Terminal portable selon la revendication 15, dans lequel la section d’affichage (140) est configurée pour afficher
desinformations liées au nombre de pas et a la consommation de calories pour une période de temps prédéterminée
sélectionnée par I'utilisateur.

Terminal portable selon la revendication 15, dans lequel la section d’affichage (140) est configurée pour afficher
des informations liées au nombre de pas et a la consommation de calories sous forme de figures ou de graphiques

en fonction d’'une sélection de I'utilisateur.

Procédé pour mesurer une quantité d’exercice en utilisant un capteur d’accélération (153) générant des informations
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d’accélération en mesurantla quantité d’exercice en fonction d’'un mouvement d’un utilisateur, le procédé comprenant
les étapes de :

I'échantillonnage (425) des informations d’accélération générées a partir du capteur d’accélération (153) a un
intervalle de temps prédéterminé ;

la conversion (429) des informations d’accélération échantillonnées en informations d’énergie dynamique en
fonction du temps, la comparaison d’une valeur maximale locale (317) des informations d’énergie dynamique
a une valeur de seuil prédéterminée si un gradient ascendant des informations d’énergie dynamique dépasse
une valeur prédéterminée, et la détermination (431) d’'un pas de l'utilisateur sila valeur maximale locale dépasse
la valeur de seuil prédéterminée ; et

I'affichage et le stockage des informations liées a un nombre de pas.

Procédé selon la revendication 18, dans lequel I'étape de la détermination d’'un pas de Il'utilisateur comprend les
sous-étapes de :

'accumulation (553) d’'informations d’accélération pour permettre aux informations d’accélération d’étre sou-
mises a une transformée cosinusoidale discréte (DCT), la conversion (555) des informations d’accélération en
informations d’accélération DCT, la combinaison des informations d’accélération DCT afin d’extraire un com-
posant d’énergie d’'une bande prédéterminée et la comparaison de la valeur maximale locale a la valeur de
seuil prédéterminée sile gradient ascendant des informations d’énergie dynamique comporte la valeur maximale
locale dépassant la valeur prédéterminée et la détermination (559) que I'utilisateur a fait un pas si la valeur
maximale locale dépasse la valeur de seuil prédéterminée.

Procédé selon la revendication 19, dans lequel I'étape de la détermination du pas de l'utilisateur comprend les sous-
étapes (figure 5) du passage d’un état de veille a un premier état siles informations d’énergie dynamique comportent
le gradient ascendant ayant une valeur dépassant une valeur prédéterminée, le passage du premier état a un
deuxiéme état si les informations d’énergie dynamique comportent une valeur maximale locale dans le premier état,
le passage du deuxieme étape a I'état de veille au cours de la détermination d’un pas de I'utilisateur si la valeur
maximale locale dépasse la valeur de seuil prédéterminée et un intervalle de temps entre une valeur maximale
locale précédente et une valeur maximale locale actuelle est plus long qu’un temps prédéterminé dans le deuxiéme
état, et le passage instantané dans I'état de veille si au moins I'une des deux conditions ci-dessus n’est pas remplie.

Procédé selon la revendication 19, comprenant en outre les étapes de la détermination d’un type d’exercice effectué
par l'utilisateur en comparant (455) un niveau d'un signal de haute fréquence des informations DCT générées a
partir du module DCT et un signal de déclenchement de niveau a un niveau de référence et un signal de déclen-
chement de niveau de référence adaptable pour au moins deux types d’exercice, et la fourniture d’'une fréquence
d’échantillonnage au capteur d’accélération en déterminant (457 ; 461) la fréquence d’échantillonnage en fonction
du type d’exercice.

Procédé selon la revendication 21, dans lequel le type d’exercice est détecté sur la base d’un intervalle de temps
entre des pas et la fréquence d’échantillonnage dans un mode de marche rapide est supérieure a la fréquence
d’échantillonnage dans un mode de marche normale.

Procédé selon la revendication 21, dans lequel un signal généré a partir du capteur d’accélération comporte des
informations d’accélération a trois axes pour détecter un mouvement dans les directions des axes X, Y et Z et les
informations d’accélération a trois axes sont combinées en mesurant la quantité d’exercice afin d’extraire (557) un
composant d’énergie d’'une bande prédéterminée a partir des informations d’accélération.

Procédé selon la revendication 18, comprenant en outre les étapes de :

la fourniture (423) d’'une alimentation électrique au capteur d’accélération a une section de temps prédéterminée
au cours d’'un intervalle de temps prédéterminé et I'échantillonnage des informations d’accélération générées
a partir du capteur d’accélération pendant que I'alimentation électrique est fournie au capteur d’accélération ;
le calcul (435) de valeurs de niveau d’énergie de sections de niveau d’énergie et de valeurs de consommation
de calories de celles-ci en comparant des valeurs de niveau d’énergie mesurées des sections de niveau d’énergie
déterminées comme étant le pas de I'utilisateur aux valeurs d’énergie des sections de niveau d’énergie, dans
lequel les valeurs de niveau d’énergie d’au moins deux sections de niveau d’énergie sont déterminées dans le
cadre d’une expérience correspondant a une vitesse de marche et une consommation de calories de celles-ci ; et
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le stockage et I'affichage d’informations liées a un nombre de pas et la consommation de calories générées a
partir d’'une unité de mesure de consommation de calories.

Procédé selon la revendication 24, dans lequel une valeur de niveau d’énergie actuelle est comparée aux valeurs
de niveau d’énergie des sections de niveau d’énergie, en calculant de ce fait la valeur de niveau d’énergie de la
section de niveau d’énergie et la consommation de calories de celle-ci.

Procédé selon la revendication 24, dans lequel la consommation de calories calculée est mise a jour en prenant
en compte un poids de l'utilisateur aprés le calcul d’'une consommation de calories pour une personne ayant un
poids moyen.

Procédé selon la revendication 26, dans lequel les valeurs des sections de niveau de 'unité de mesure de consom-
mation de calories sont préréglées au moyen du capteur d’accélération en fonction d’'une position d’'un terminal
portable.

Procédé pour mesurer une quantité d’exercice dans un terminal portable équipé d’un podomeétre comportant un
capteur d’accélération (153) générant des informations d’accélération en mesurant la quantité d’exercice selon le
procédé de 'une des revendications 19 a 27 et comprenant en outre les étapes de :

la commande du capteur d’accélération a chaque temps prédéterminé d’'un mode de fonctionnement ;

la transmission des données liées au nombre de pas a un contréleur (110) du terminal portable lorsque le
terminal portable demande une transmission des données ; et

'accumulation et le stockage d’informations liées au nombre de pas et d’'informations de calories dans le
contréleur (110) du terminal portable.

Procédé selon la revendication 25, dans lequel les valeurs de niveau d’énergie d’au moins deux sections de niveau
d’énergie sont déterminées dans le cadre d’une expérience correspondant a une vitesse de marche et une con-
sommation de calories correspondant aux valeurs des sections de niveau d’énergie est prédéterminée.

Procédé selon la revendication 19, comprenant en outre les étapes de :

le calcul (850) d’une valeur moyenne des informations d’accélération accumulées, la comparaison de la valeur
moyenne des informations d’accélération accumulées a une valeur de seuil, la considération des informations
d’accélération comme des informations d’accélération dérivées d’'un changement d’une position angulaire d’'un
appareil si la valeur moyenne des informations d’accélération accumulées dépasse la valeur de seuil, et I'arrét
provisoire de la mesure d’énergie dynamique au cours d’'une période de temps prédéterminée.

Procédé selon la revendication 30, dans lequel I'étape de calcul d’'une valeur moyenne des informations d’accélé-
ration accumulées comprend les sous-étapes du calcul d’'une valeur moyenne d’un nombre prédéterminé d’infor-
mations d’accélération accumulées comprenant des informations d’accélération échantillonnées, le changement
de la valeur moyenne en une valeur maximale si la valeur moyenne est supérieure a une valeur maximale prédé-
terminée, le changement de la valeur moyenne en une valeur minimale si la valeur moyenne est inférieure a une
valeur minimale prédéterminée, et le calcul d’'une valeur de différence entre la valeur maximale et la valeur minimale,
la comparaison de la valeur de différence a une valeur de seuil prédéterminée, l'initialisation de la valeur maximale
et de la valeur minimale et I'arrét du travail d’échantillonnage pour les informations d’accélération pendant une
période de temps prédéterminée si la valeur de différence est supérieure a la valeur de seuil, et I'exécution d’'une
DCT si la valeur de différence est inférieure a la valeur de seuil.

Procédé selon la revendication 19, comprenant en outre les étapes de :

'accumulation (931) des composants d’énergie extraits en divisant les composants d’énergie extraits en com-
posants d’énergie de haute fréquence et en composants d’énergie de basse fréquence, la considération des
informations d’accélération comme des informations d’accélération dérivées d’une erreur du capteur d’accélé-
ration si les composants de haute fréquence sont plus grands que les composants de basse fréquence, et
I'attente du prochain échantillonnage des informations d’accélération ; et

l'inspection (935) des données d’énergie extraites si les composants de basse fréquence sont plus grands que
les composants de haute fréquence.
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Procédé selonlarevendication 32, dans lequel le composant de basse fréquence et le composant de haute fréquence
de I'énergie extraite sont calculés selon I'équation suivante :

5
Eiow = ) (RGO1+ 1P ()] + (D)
k=1

Bign = ) (IPGO1+ IB)] + B (D)
k=6

Procédé selon la revendication 19, comprenant en outre les étapes de :

I'arrét d’un fonctionnement d’'un compteur de pas si un pas n’est pas détecté au cours d’une période de temps
prédéterminée ;

le stockage d’'un temps de survenance de pas lorsqu'un pas de l'utilisateur est déterminé, I'inspection du
compteur de pas, et le changement d’'informations liées a un nombre de pas si le compteur de pas se trouve
dans un état actif ; et

l'inspection (figure 33C) si un nombre prédéterminé de pas est continuellement détecté au cours d’'un temps
prédéterminé si le compteur de pas se trouve dans un état inactif, I'activation du compteur de pas si le nombre
prédéterminé de pas est détecté au cours du temps prédéterminé, et le maintien de I'état inactif du compteur
de pas si le nombre prédéterminé de pas n’est pas détecté au cours du temps prédéterminé.

Procédé selon la revendication 34, dans lequel I'étape de I'arrét du fonctionnement d’'un compteur de pas comprend
les sous-étapes de I'activation (957) du compteur de pas lorsqu’un intervalle de temps entre une entrée d’échan-
tillonnage impaire prédéterminée et une entrée d’échantillonnage paire prédéterminée se trouve dans une plage
de temps prédéterminée, et la désactivation du compteur de pas si l'intervalle de temps ne se trouve pas dans la
plage de temps prédéterminée.

Procédé selon la revendication 34, dans lequel I'étape de I'arrét du fonctionnement d’'un compteur de pas comprend
les sous-étapes de I'activation du compteur de pas lorsqu’un intervalle de temps entre des entrées d’échantillonnage
prédéterminées se trouve dans une plage de temps prédéterminée, et la désactivation du compteur de pas si
l'intervalle de temps ne se trouve pas dans la plage de temps prédéterminée.

Procédé selon la revendication 28, comprenant en outre les étapes de :

la génération d’un signal pour commander un fonctionnement du podometre avec un intervalle de temps pré-
déterminé dans le mode de fonctionnement du podomeétre ;

la demande de transmission de données au podomeétre, la réception d’informations liées au nombre de pas
mesurés par le podomeétre, et le stockage et I'affichage des informations ; et

la transmission (979) d’un signal de commande au podometre pour arréter provisoirement un fonctionnement
du podomeétre lorsque le terminal portable exécute ses fonctions.

Procédé selon la revendication 37, dans lequel le signal de commande est généré lors d’une entrée de touche (971),
un fonctionnement d’un moteur de vibrations (973), une sortie de son audio par un haut-parleur (975) ou une
opération d’activation ou de désactivation d’un dispositif repliable ou coulissant (977).
Procédé selon I'une des revendications 18 a 36, comprenant en outre les étapes de :

le stockage (981) d’une heure de survenance de pas et le maintien de la fréquence d’échantillonnage du mode

de fonctionnement s'il est déterminé que les informations d’énergie dynamique sont le pas de l'utilisateur, le
changement des informations de pas, et le stockage et I'affichage des informations de pas ;
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le contréle d’'une heure de survenance de pas précédente s'’il n’est pas déterminé que les informations d’énergie
dynamique sont le pas de I'utilisateur et le remplacement de la fréquence d’échantillonnage par une fréquence
d’échantillonnage inférieure, qui est inférieure a la fréquence d’échantillonnage du mode de fonctionnement
lorsqu’un temps prédéterminé s’est écoulé depuis I’heure de survenance de pas précédente.

40. Procédé selon la revendication 39, dans lequel au moins deux fréquences d’échantillonnage inférieures et deux
temps prédéterminés pour remplacer la fréquence d’échantillonnage par les fréquences d’échantillonnage inférieu-
res sontprépareés, et une période de temps prédéterminée au cours de laquelle le pas n’est pas détecté est comparée
aux temps prédéterminés afin de remplacer séquentiellement la fréquence d’échantillonnage par les fréquences
d’échantillonnage inférieures dans un ordre de la fréquence de celle-ci.
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