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APPARATUS AND METHOD FOR
AUTOMATIC CALL RECEIVING AND
SENDING DEPENDING ON USER POSTURE
IN PORTABLE TERMINAL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an apparatus and a
method for automatically receiving and transmitting a call in
a portable terminal by recognizing a user posture.

[0003] 2. Description of the Related Art

[0004] Generally, in order to transmit or receive a call, a
user needs to press a button of a portable terminal or directly
touch a screen of the portable terminal. However, the portable
terminal having a touch function may not have a physical
button, and thus, the user needs to view a displayed screen in
order to perform a precise touch operation.

[0005] Normally, it is explicit when the user presses a
SEND button or touches a specific area to send or receive a
call; however, a more convenient function can be provided to
the user if the above approach to press the SEND button or
touch the specific area can be more simplified.

SUMMARY OF THE INVENTION

[0006] An aspect ofthe present invention is to solve at least
the above-mentioned problems and/or disadvantages and to
provide at least the advantages described below. Accordingly,
an aspect of the present invention is to provide an apparatus
and a method for automatically receiving and sending a call in
a portable terminal by identifying a user posture.

[0007] Another aspect of the present invention is to provide
an apparatus and a method for receiving and sending a call by
detecting a user gesture of bringing a portable terminal to the
user’s ear.

[0008] In accordance with an aspect of the present inven-
tion, a method of receiving a call by recognizing a posture of
auser in a portable terminal is provided. The method includes
identifying whether a call reception event occurs, detecting a
motion in which the user brings the portable terminal to an ear
by using a posture detecting sensor, when the call reception
event occurs, and connecting the call upon detecting the
motion.

[0009] In accordance with another aspect of the present
invention, a method of originating a call by recognizing a
posture of a user in a portable terminal is provided. The
method includes identifying whether a number to call is
entered, detecting a motion in which the user brings the
portable terminal to an ear by using a posture detecting sen-
sor, when the number to call is entered, and originating the
call upon detecting the motion.

[0010] In accordance with another aspect of the present
invention, an apparatus for receiving a call by recognizing a
posture of a user in a portable terminal is provided. The
apparatus includes a posture detecting sensor and a controller
configured to identify whether a call reception event occurs
and, when the call reception event occurs, configured to
detect a motion in which the user brings the portable terminal
to an ear by using the posture detecting sensor and configured
to connect the call upon detecting the motion.

[0011] In accordance with another aspect of the present
invention, an apparatus for originating a call by recognizing a
posture of a user in a portable terminal is provided. The
apparatus includes a posture detecting sensor and a controller
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configured to identify whether a number to call is entered and,
when the number to call is entered, configured to detect a
motion in which the user brings the portable terminal to an ear
by using the posture detecting sensor and configured to origi-
nate the call to the number to call.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other aspects, features and advan-
tages of certain exemplary embodiments of the present inven-
tion will be more apparent from the following detailed
description taken in conjunction with the accompanying
drawings, in which:

[0013] FIG.1is aview illustrating a block configuration of
aportable terminal according to an exemplary embodiment of
the present invention;

[0014] FIG. 2 is a flow chart illustrating a process of send-
ing a call by using a posture detecting sensor in a portable
terminal according to an exemplary embodiment of the
present invention;

[0015] FIG. 3 is a flow chart illustrating a process of receiv-
ing a call by using a posture detecting sensor in a portable
terminal according to an exemplary embodiment of the
present invention;

[0016] FIG. 4(a) is a view illustrating a direction of an
accelerometer sensor according to an exemplary embodiment
of the present invention;

[0017] FIG. 4(b) is a view illustrating a user’s motion of
bringing a portable terminal to the user’s ear;

[0018] FIG. 4(c¢) is a graph illustrating a determination
value of an accelerometer sensor when a user brings a por-
table terminal to the user’s ear;

[0019] FIG. 4(d) is a view illustrating an average rate of
change of a determination value of an accelerometer sensor
when a user brings a portable terminal to the user’s ear;
[0020] FIG. 5 is a graph illustrating an example of deter-
mination values of an accelerometer sensor and a luminance
sensor and an analysis thereof when a user brings a portable
terminal to the user’s ear according to an exemplary embodi-
ment of the present invention;

[0021] FIG. 6 is a flow chart illustrating a process of detect-
ing a motion in which a user brings a portable terminal to the
user’s ear by using an accelerometer sensor and a luminance
sensor in a portable terminal according to an exemplary
embodiment;

[0022] FIG. 7isaview illustrating a pseudo code for detect-
ing a motion in which a user brings a portable terminal to the
user’s ear by using an accelerometer sensor and a luminance
sensor in a portable terminal according to an exemplary
embodiment; and

[0023] FIG. 8isaview illustrating a pseudo code for detect-
ing a motion in which a user brings a portable terminal to the
user’s ear by using an accelerometer sensor in a portable
terminal according to an exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0024] Exemplary embodiments of the present invention
will be described herein below with reference to the accom-
panying drawings. Also, in the following description, well-
known functions or constructions are not described in detail
since they would obscure the invention in unnecessary detail.
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[0025] Hereinafter, an apparatus and a method for auto-
matically receiving and sending a call by recognizing a user
posture in a portable terminal according to the present inven-
tion will be described below.

[0026] The present invention automatically sends or
receives a call by detecting a user’ motion of bringing a
portable terminal to the user’s ear or a state in which the
portable terminal is brought and placed to the user’s ear by
using a posture detecting sensor such as an accelerometer
sensor, a terrestrial magnetic sensor, a pressure sensor, a
proximity sensor, or a sensor.

[0027] FIG. 1 is a perspective view illustrating a portable
terminal according to an exemplary embodiment of the
present invention.

[0028] Referring to FIG. 1, the portable terminal includes a
modem 110, a posture recognition unit 120, a controller 125,
a storage unit 130, a posture detecting sensor 140, an input
unit 150, and an output unit 160.

[0029] The modem 110 is a module for communicating
with other terminal and includes a wireless processing unit
and a baseband processing unit. The wireless processing unit
converts a signal received through an antenna to a baseband
signal to be provided to the baseband processing unit and
converts a baseband signal from the baseband processing unit
to aradio signal to be transmitted over an actual radio path and
sends the converted radio signal through the antenna.

[0030] The controller 125 controls an overall operation of
the portable terminal. In particular, the controller 125 controls
the posture detecting sensor 140 and the posture recognition
unit 120 according to the present invention.

[0031] The storage unit 130 performs a function to store a
program for controlling the overall operation of the portable
terminal and temporary data generated during execution of
the program.

[0032] The posture detecting sensor 140 includes a lumi-
nance sensor, the proximity sensor, the accelerometer sensor,
the geomagnetic sensor, or the pressure sensor, and outputs a
movement determination value when a motion of the portable
terminal occurs.

[0033] The input unit 150 is configured to include a touch
screen or a keypad and provides a user input to the controller
125. Also, the output unit 160 is configured to include a
speaker, a vibration motor, or a liquid crystal display (LCD)
screen, and provides an output from the portable terminal in a
form of a sound, vibration, or screen display.

[0034] When atelephone number to call is entered through
the input unit 150, the posture recognition unit 120 loads the
entered telephone number on the memory. Next, when the
user moves the portable terminal, i.e., a data is outputted from
the posture detecting sensor 140, the posture recognition unit
120 analyzes an output data from the posture detecting sensor
140.

[0035] When an analysis result of the output data of the
posture detecting sensor 140 indicates that the user brings the
portable terminal to the user’s ear to send a call or brings and
places the portable terminal to the user’s ear, the posture
recognition unit 120 sends the call to the entered telephone
number.

[0036] When a data is outputted from the posture detecting
sensor 140 but the analysis result of the output data indicates
that the user presses a SEND button, instead of the user’
motion of bringing the portable terminal to the user’s ear or
the state in which the portable terminal is brought and placed
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to the user’s ear for call origination, the posture recognition
unit 120 originates the call to the entered telephone number.
[0037] When a call receipt event occurs in the portable
terminal (here, the call receipt event indicates a case in which
an event for alerting an incoming call such as a ring tone,
vibration, a flashing lamp, or a screen display that signals the
incoming call in the portable device is generated in the por-
table terminal), the posture recognition unit 120 identifies
whether a data is outputted from the posture detecting sensor
140.

[0038] When the analysis result of the output data of the
posture detecting sensor 140 indicates that the user brings the
portable terminal to the user’s ear or brings and places the
portable terminal to the user’s ear for call receipt, the posture
recognition unit 120 connects the call.

[0039] When the analysis result of the output data of the
posture detecting sensor 140 does not indicate, although the
user moves the portable terminal, the user’ motion of bringing
the portable terminal to the user’s ear or the state in which the
portable terminal is brought and placed to the user’s ear for
call receipt but indicates that the user pressed a bottom of the
portable terminal, the posture recognition unit 120 connects
the call.

[0040] In the above-mentioned block configuration, the
controller 125 can perform a function of the posture recogni-
tion unit 120. In the present invention, the posture recognition
unit 120 is illustrated as a separate unit in order to explain
each function separately.

[0041] Thus, when embodied in a real product, all of func-
tions of the posture recognition unit 120 can be performed by
the controller 125 or, alternatively, only a part of the functions
described above can be performed by the controller 125. A
detailed operation of the controller 125 will be described
below.

[0042] FIG. 2 is a flow chart illustrating a process of send-
ing a call by using a posture detecting sensor in a portable
terminal according to an exemplary embodiment of the
present invention.

[0043] Referring to FIG. 2, when the telephone number to
callis entered from the user (step 210), the controller loads the
entered telephone number onto the memory (step 220).
[0044] Next, when a data output is detected by the posture
detecting sensor of the portable terminal (step 230), i.e., a
movement of the portable terminal is detected, the controller
analyzes the output data of the posture detecting sensor (step
235).

[0045] Next, when the analysis result of the output data of
the posture detecting sensor indicates the user’ motion of
bringing the portable terminal to the user’s ear or the state in
which the portable terminal is brought and placed to the user’s
ear (step 240), the controller sends the call to the entered
telephone number (step 260).

[0046] If the data output is not detected by the posture
detecting sensor of the portable terminal (step 230) but the
SEND button is detected to be pressed (step 250), the con-
troller sends the call to the entered telephone number (step
260).

[0047] When, although the data output is detected by the
posture detecting sensor of the portable terminal (step 230),
the analysis result (step 235) of the output data of the posture
detecting sensor does not indicate the user’ motion of bring-
ing the portable terminal to the user’s ear or the state in which
the portable terminal is brought and placed to the user’s ear
for call origination (step 240), but indicates the SEND button
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being pressed (step 250), the controller sends the call to the
entered telephone number (step 260).

[0048] FIG.3 is a flow chart illustrating a process of receiv-
ing a call by using a posture detecting sensor in a portable
terminal according to an exemplary embodiment of the
present invention.

[0049] Referring to FIG. 3, when the call receipt event in
the portable terminal occurs (step 310) (here, the call receipt
event indicates the case in which the event for alerting the
incoming call such as the ring tone, vibration, the flushing
lamp, or the screen display that signals the incoming call is
generated in the portable device), the following step is per-
formed.

[0050] When the data output is detected from the posture
detecting sensor of the portable terminal (step 320), i.e.,
detecting the movement of the portable terminal, the output
data of the posture detecting sensor is analyzed (step 330).

[0051] Next, when the analysis result of the output data of
the posture detecting sensor indicates the user’ motion of
bringing the portable terminal to the user’s ear or the state in
which the portable terminal is brought and placed to the user’s
ear for call receipt (step 340), the controller connects the call
(step 360).

[0052] If the data output is not detected by the posture
detecting sensor of the portable terminal (step 320) but the
SEND button is detected to be pressed (step 350), the con-
troller connects the call (step 360).

[0053] When, although the data output is detected by the
posture detecting sensor of the portable terminal (step 320),
the analysis result of the output data of the posture detecting
sensor does not indicate the user’ motion of bringing the
portable terminal to the user’s ear or the state in which the
portable terminal is brought and placed to the user’s ear for
call origination (step 340) but indicates the SEND button
being pressed (step 350), the controller connects the call (step
360).

[0054] Next, the following description will discuss the
accelerometer sensor and the luminance sensor as an exem-
plary embodiment of the posture detecting sensor.

[0055] FIG. 4(a) is a view illustrating a direction of an
accelerometer sensor according to an exemplary embodiment
of the present invention, FIG. 4(b) is a view illustrating a
user’s motion of bringing a portable terminal to the user’s ear,
FIG. 4(c) is a graph illustrating a determination value of an
accelerometer sensor when a user brings a portable terminal
to theuser’s ear, and F1G. 4(d) is a view illustrating an average
rate of change of a determination value of an accelerometer
sensor when a user brings a portable terminal to the user’s ear.

[0056] Referring to FIG. 4a, when it is assumed that an
upward direction of the portable terminal is north, a value of
a sensor on an X axis represents a determined acceleration
value of the accelerometer sensor along a north-south direc-
tion relative to the portable terminal, and a value of a sensor
ona axis represents a determined acceleration value of the
accelerometer sensor along an east-west direction relative to
the portable terminal, and a value of a sensor on a Z sensor
represents a determined acceleration value of the accelerom-
eter sensor along a vertical direction of the portable terminal.

[0057] Referring to FIG. 45, a motion of the user to bring
the portable terminal, placed on a flat plane, to the user’s ear
is illustrated. While an upper arm from a shoulder to an elbow
maintains a predetermined angle, a lower arm mostly from
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the user’s elbow to a hand is raised upwardly above the
shoulder such that the portable terminal gripped in the hand is
brought to the user’s ear.

[0058] Referring to FIG. 4c¢, a determination value of the
accelerometer sensor in a case where the user brings the user
mobile terminal to the user’s ear is shown, wherein a hori-
zontal axis represents time and a vertical axis represents an
acceleration of gravity (G). For reference, a conversion for-
mula of the acceleration of gravity is G=((x, y or z) =512)/
(512).

[0059] InFIG. 4c, a range in which values onthe X, Y or Z
axis of the accelerometer sensor shows a change corresponds
to a case in which the user brings the portable terminal to the
user’s ear and, a range in which the values on the X, Y or Z
axis shows a reduced change corresponds to a case in which
the portable terminal is placed and remains to the user’s ear.
[0060] Referring to FIG. 44, an average rate of change in
the determination value of the accelerometer sensor in a case
where the user brings the user mobile terminal to the user’s
ear is shown, and a range in which the average rate of change
of the determination value on the X, Y or Z axis is changed
indicates a motion in which the user brings the portable ter-
minal to the user’s ear, and a range in which the change in the
determination value on the X, Y or Z axis is decreased and
converged to zero indicates a state in which the user places
and holds the portable terminal to the user’s ear.

[0061] Referring to FIGS. 4¢ and 44, the portable terminal
is moved when the user brings the portable terminal to the
user’s ear so that the determined acceleration value is
changed. However, when the user places the portable terminal
to the user’s ear, the determined acceleration value is hardly
changed.

[0062] FIG. 5 is a graph illustrating an example of deter-
mination values of an accelerometer sensor and a luminance
sensor and an analysis thereof when a user brings a portable
terminal to the user’s ear according to an exemplary embodi-
ment of the present invention.

[0063] Referringto FIG. 5, the graph shows a data obtained
every 20 milliseconds (ms) from the accelerometer sensor
and the luminance sensor when the user brings the portable
terminal to the user’s ear. In the graph, the horizontal axis
represents the time, the vertical axis represents the accelera-
tion of gravity in case for the accelerometer sensor or a
luminance value in case for the luminance sensor.

[0064] A bold vertical bar in the graph represents a state in
which the user brings and holds the portable terminal to the
user’s ear.

[0065] When the user brings the portable terminal to the
user’s ear, the luminance sensor is shadowed by the user’s ear
or a facial side of the user, and the luminance value deter-
mined is maintained as low.

[0066] During when the user brings the portable terminal to
the user’s ear, the determination value of the luminance sen-
sor is changed and, at the same time, the determination value
of the accelerometer sensor along the X, Y or Z axis is
changed. When the user brings and holds the portable termi-
nal to the user’s ear, the determination value of the acceler-
ometer sensor along the X, Y or Z axis and the determination
value of the luminance sensor are stabilized within a specific
range. When these values are determined, the controller can
determine that the user brings the portable terminal to the
user’s ear.

[0067] It should be noted that, even when there exists no
luminance sensor, the controller can determine whether the
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user brings the portable terminal to the user’s ear based on a
change in the determination value of the accelerometer sen-
sor.

[0068] FIG. 61is a flow chart illustrating a process of detect-
ing a motion in which a user brings a portable terminal to the
user’s ear by using an accelerometer sensor and a luminance
sensor in a portable terminal according to an exemplary
embodiment.

[0069] Referring to FIG. 6, when the controller detects the
call receipt event or a call origination event (step 610), i.e., the
controller detects the call receipt event such as an incoming
call ringing or incoming call vibration, or the controller
detects the user pressing the number to call, the following step
is performed.

[0070] First, in order to determine whether the user brings
holds the portable terminal to the user’s ear, the controller
stores the determination value (X (t), Y (1), Z (1)) of the
accelerometer sensor and the determination value (L(t)) of the
luminance sensor in a queue (step 620). Next, an amount of
change between the determination value (L(t)) of the lumi-
nance sensor and a previous determination value (L(t-1)) of
the luminance sensor is determined (step 630).

[0071] When the luminance value (L.(t)) determined by the
luminance sensor is greater than a specific value (for example,
500) and a difference between the luminance value (L(t))
determined by the luminance sensor and a previous lumi-
nance value (L(t-1)) is less than a specific value (for example,
50) (step 640), the controller determines that the user does not
bring the portable terminal to the user’s ear. To the contrary,
when the luminance value (L(t)) determined by the luminance
sensor is less than the specific value (for example, 500) and
the difference between the luminance value (L.(t)) determined
by the luminance sensor and the previous determination value
(L(t-1)) is greater than the specific value (for example, 50)
(step 640), the controller determines that the user brings the
portable terminal to the user’s ear.

[0072] It is because, when it is determined that the user
brings and holds the portable terminal to the user’s ear, the
luminance sensor is shadowed by the user’s ear or facial side,
and therefore, the determined brightness (L.(t)) is less than the
specific value (for example, 500) and the difference between
the luminance value (L(t)) determined by the luminance sen-
sor and the previous determination value (L.(t-1)) is greater
than the specific value (for example, 50) at a moment when
the luminance sensor is shadowed. Namely, a brightness
determination value of the luminance sensor is dramatically
changed at the moment when the luminance sensor is shad-
owed.

[0073] An arrow (a) indicates a case where there is no
difference between the determination value (L(t)) of the lumi-
nance sensor and the previous determination value (L(t-1)) of
the luminance sensor, and therefore, the controller determines
that the user does not bring and hold the potable terminal to
the user’s ear.

[0074] Next, the controller identifies whether an analysis
result of the determination values (X (1), Y (t), Z (1)) deter-
mined by the accelerometer sensor indicates that the user
brings and holds the portable terminal to the user’s ear (step
650). In this case, the controller determines whether the deter-
mination value (X (1), Y (t), Z (t)) is in a specific range and,
when the determination value (X (t), Y (t), Z (1)) is in the
specific range, the controller determines that the user brings
and holds the portable terminal to the user’s ear. To the con-
trary, when the determination value (X (1), Y (1), Z (1)) deter-

Oct. 23,2014

mined by the accelerometer sensor is not in the specific range,
the controller determines that the user does not bring and hold
the portable terminal to the user’s ear and stop.

[0075] An arrow (b) indicates a case where the determina-
tion value of the accelerometer sensor (X (1), Y (1), Z (1)) is
respectively 174, -193 and -25 and, when the determination
value (X (1),Y (t), Z (1)) is in the specific range, the controller
determines that the user brings and holds the portable termi-
nal to the user’s ear. The specific value or specific range will
be described in FIGS. 7 and 8 below.

[0076] Next, the controller analyzes by comparing twenty
previous sample values of the determination value of the
accelerometer sensor or the determination value of the lumi-
nance sensor with a predefined reference value to determine
whether the analysis results indicates a normal pattern in
which the portable terminal is brought to the user’s ear (step
660).

[0077] An arrow (c) shows the twenty previous sample
values, and an algorithm such as time series can be used for
comparison and analysis.

[0078] Inthe above analysis process, when all the results of
the analysis of the determination values of the luminance
sensor (step 640), the analysis of the determination value of
the accelerometer sensor (step 650), and the analysis of a
pattern analysis (step 670) indicate that the user brings and
holds the portable terminal to the user’s ear, the controller
performs a call originating operation or a call receiving opera-
tion (step 670).

[0079] In other words, only when all three analysis results
indicate that the user brings and holds the portable to the
user’s ear for call receipt or call origination, the controller
performs a step to originate or receive the call.

[0080] However, considering another embodiment, it is
possible that the call is originated or received when at least
one analysis result of the three analyses indicates that the user
brings and holds the portable terminal to the user’s ear.
[0081] FIG.7isaview illustrating a pseudo code for detect-
ing a motion in which a user brings a portable terminal to the
user’s ear by using an accelerometer sensor and a luminance
sensor in a portable terminal according to an exemplary
embodiment.

[0082] Referring to FIG. 7, when the call receipt event such
as the screen display that signals the incoming call, the ring
tone, the vibration, or the flashing lamp occurs in the portable
terminal, (if (phone call signal detected)), the controller per-
forms a process to detect whether the user brings and holds
the portable terminal to the user’s ear and, if detected, the
controller operates a call receiving function (the phone call
function).

[0083] The above process to detect whether the user brings
and holds the portable terminal to the user’s ear is continu-
ously performed until the call is disconnected or the user
presses a button on the portable terminal (a call is missing or
user catch a call by pushing a button).

[0084] Here, the process of detecting whether the user
brings and holds the portable terminal to the user’s ear can
include a three step process including a step of using the
luminance sensor, a step of using the accelerometer sensor,
and a step of using the pattern analysis. The three step detect-
ing process is described below.

[0085] First, the determination value (X (1), Y (1), Z (t)) of
the accelerometer sensor and the determination value (L(t)) of
the luminance sensor are obtained (X (t)=x axis accelerometer
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data, Y(t)=y axis accelerometer data, Z(t)=z axis accelerom-
eter data, L(t)=luminance sensor data).

[0086] Next, a difference (A=L(t)-L(t-5)) between the
determination value (L(t)) of the luminance sensor and the
previous determination value (L(t-1)) of the luminance sensor
is determined. The purpose of this is to identify whether the
user brings and holds the portable terminal to the user’s ear by
using the difference between the determination value of the
luminance sensor and the previous determination value of the
luminance sensor.

[0087] Ifthe user brings the portable terminal to the user’s
ear such that the luminance sensor is shadowed by the user’s
ear or facial side, the previous determination value (L(t-5)) of
the luminance sensor becomes greater than the determination
value (L(t)) of the luminance sensor. After the user brings the
portable terminal to the user’s ear, the luminance sensor is
shadowed by the user’s ear or facial side so that a determined
luminance value becomes smaller.

[0088] In the present invention, it is identified whether the
difference (A=L(t)-L(t-5) between the determination value
(L(t)) of the luminance sensor and the previous determination
value (L(t-1)) of the luminance sensor is greater than LUMI-
NANCE_DELTA_LIMIT and whether the determined lumi-
nance value (L(t)) is less than LUMINANCE_PERFOR-
MANCE to determine whether the user brings the portable
terminal to the user’s ear.

[0089] Here, LUMINANCE_DELTA_LIMIT is a refer-
ence value for the difference between the determination value
of'the luminance sensor and the previous determination value
of the luminance sensor when the user brings the portable
terminal to the user’s ear. LUMINANCE_PERFORMANCE
is a reference luminance value for when the luminance sensor
is shadowed by the user’s ear or facial side.

[0090] When it is determined that the analysis result of the
determination value of the luminance sensor indicates that the
user brings and holds the portable terminal to the user’s ear,
the controller identifies whether the determination value of
the accelerometer sensor that is lastly determined indicates
that the user brings and holds the portable terminal to the
user’s ear.

[0091] When it is assumed that the portable terminal is
placed on a flat plane and an upward direction of the portable
terminal is north, the value of the sensor on the X axis repre-
sents the determined acceleration value of the accelerometer
sensor along the north-south direction relative to the portable
terminal, and the value of the sensor on the Y axis represents
the determined acceleration value of the accelerometer sensor
along the east-west direction relative to the portable terminal,
and the value of the sensor on the Z sensor represents the
determined acceleration value of the accelerometer sensor
along the vertical direction of the portable terminal.

[0092] In the present invention, when the determination
value X (t) of the accelerometer sensor is greater than zero and
an absolute value of Z (t) is less than 100 (If (X (1)>0 and |1Z
(D1<100)), the controller determines that the user brings and
holds the portable terminal to the user’s ear. Here, the value of
X(t) and the range of 1Z(t)| have the specific value and the
specific range of the determination value (X(t), Y(t), Z(t))
determined by the accelerometer sensor of FIGS. 5 and 6.
[0093] Initial values of LUMINANCE_DELTA LIMIT,
TUMINANCE_PERFORMANCE, the specific value and the
specific range can be pre-set by a manufacturer or a business
provider. Also, an average of determination values corre-
sponding to a user’s motion of bringing and holding the
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portable terminal to the user’s ear can be set as the reference
value. In other words, the reference value can be adaptively
set through learning.

[0094] When it is determined that the analysis result of
determination value of the accelerometer sensor indicates
that the user brings and holds the portable terminal to the
user’s ear, the controller identifies whether the user brings the
portable terminal to the user’s ear by using the pattern analy-
sis.

[0095] The above pattern analyzing process is to identify
whether the user’s motion is a normal behavior of brining the
portable terminal to the user’s ear by comparing the determi-
nation values of (X(t-20, t), Y(t-20, t), Z(t-20, 1)) of the accel-
erometer sensor with a given pattern. The given pattern can be
an average value of previous determination values, or a
learned value, or a standardized value.

[0096] For example, when a pattern similar to or same with
apattern that is determined to be the user’s motion to bring the
portable terminal to the user’s ear is detected, the controller
can determine that the user’s motion is the normal behavior of
brining the portable terminal to the user’s ear.

[0097] When it is determined, based on the result of the
pattern analysis, that the user brings and holds the portable
terminal to the user’s ear, the controller performs a phone
receiving step (or phone call function).

[0098] FIG. 8isaview illustrating a pseudo code for detect-
ing a motion in which a user brings a portable terminal to the
user’s ear by using an accelerometer sensor in a portable
terminal according to an exemplary embodiment.

[0099] Referring to FIG. 8, when the call receipt event such
as the screen display that signals the incoming call, the ring
tone, the vibration, or the flashing lamp occurs in the portable
terminal, (if (phone call signal detected)), the controller per-
forms a process to detect whether the user brings and holds
the portable terminal to the user’s ear and, if detected, the
controller operates a call receiving function (the phone call
function).

[0100] The process to detect whether the user brings and
holds the portable terminal to the user’s ear is continuously
performed until the call is disconnected or the user presses a
button on the portable terminal.

[0101] Here, a process of detecting whether the user brings
and holds the portable terminal to the user’s ear can be a two
step process including a step of using the accelerometer sen-
sor and a step of using the pattern analysis. The two step
detecting process is described below.

[0102] First, the controller identifies whether the user
brings and holds the portable terminal to the user’s ear by
using a determined value of the accelerometer sensor.
[0103] During when the user grips and brings the portable
terminal to the user’s ear, an acceleration value is changed,
and, when the user finishes the motion of bringing the por-
table terminal to the user’s ear, the change in the acceleration
value is stabilized.

[0104] To detect these changes, the controller repeats a
process of subtracting a previous determined value from the
determined value of the accelerometer sensor. For example, a
process such as (IX(5)-X(4)D), (Y(S)-Y(D), (1Z(5)-Z(4)])),
(X=X, IY@-Y(3)D, or (IZ (4)-Z (3)])) is repeated.
[0105] Next, the subtracted value is added with respect to
each axis. For example, a process such as dX=SUM (IX(t)-
XD, dY=SUM (1Y (1)-Y(t-1)I), or dZ=SUM (IZ(t)-Z(t-
D) is performed.
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[0106] Next, astandard deviation for dX, dY and dZ values
are obtained and whether the standard deviation is less than
STABLE_LIMIT is identified so that the controller can deter-
mine whether the user brings the portable device to the user’s
ear.

[0107] Here, STABLE_LIMIT indicates a reference stan-
dard deviation for a stabilized acceleration determination
value when the user finishes the motion of brining the por-
table terminal to the user’s ear.

[0108] Next, when a result of comparison between the stan-
dard deviation indicates that the user brings the portable
terminal to the user’s ear, the controller identifies whether the
determination value of the accelerometer sensor lastly deter-
mined indicates the state in which the user brings and holds
the portable terminal to the user’s ear.

[0109] When it is assumed that the portable terminal is
placed on a flat plane and an upward direction of the portable
terminal is north, the value of the sensor on the X axis repre-
sents the determined acceleration value of the accelerometer
sensor along the north-south direction relative to the portable
terminal, and the value of the sensor on the Y axis represents
the determined acceleration value of the accelerometer sensor
along the east-west direction relative to the portable terminal,
and the value of the sensor on the Z sensor represents the
determined acceleration value of the accelerometer sensor
along the vertical direction of the portable terminal.

[0110] In the present invention, when the determination
value X (t) of the accelerometer sensor is greater than zero and
an absolute value of Z (t) is less than 100 (If (X (1)>0 and |1Z
(D1<100)), the controller determines that the user brings and
holds the portable terminal to the user’s ear. Here, the value of
X(t) and the range of 1Z(t)| have the specific value and the
specific range of the determination value (X(t), Y(t), Z(t))
determined by the accelerometer sensor of FIGS. 5 and 6.

[0111] Initial values for STABLE_LIMIT, the specific
value or the specific range can be pre-set by the manufacturer
or the business provider. Also, the average of the determina-
tion values corresponding to the user’s motion of bringing
and holding the portable terminal to the user’s ear can be set
as a reference value of STABLE_LIMIT. In other words, the
reference value can be adaptively set through learning.
[0112] When it is determined that the analysis result of
determination value of the accelerometer sensor indicates
that the user brings and holds the portable terminal to the
user’s ear, the controller identifies whether the user brings the
portable terminal to the user’s ear by using the pattern analy-
sis.

[0113] The above pattern analyzing process is to identify
whether the user’s motion is a normal behavior of brining the
portable terminal to the user’s ear by comparing the determi-
nation values of (X(t-20, t), Y(t-20, t), Z(t-20, 1)) of the accel-
erometer sensor with a given pattern. The given pattern can be
an average value of previous determination values, or the
learned value, or the standardized value.

[0114] For example, when a pattern similar to or same with
apattern that is determined to be the user’s motion to bring the
portable terminal to the user’s ear is detected, the controller
can determine that the user’s motion is the normal behavior of
brining the portable terminal to the user’s ear.

[0115] When it is determined, based on the result of the
pattern analysis, that the user brings and holds the portable
terminal to the user’s ear, the controller performs the phone
receiving step (or phone call function).
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[0116] It is described in FIGS. 7 and 8 that a method of
detecting the user’s motion to bring and hold the portable
terminal is described in case for the call reception; however,
the above method can equally apply to detect the user’s
motion to bring and hold the portable terminal to the user’s
ear for the call origination. Namely, when the telephone num-
ber is entered and the controller detects the above described
step, the call can be originated to the entered phone number.
[0117] The present invention can provide convenience to
the user by automatically receiving or originating a call by
detecting a motion in which the user brings the portable
terminal to the user’s ear.

[0118] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments 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 spirit and scope of the present
invention as defined by the appended claims.

1.-36. (canceled)

37. A portable terminal comprising:

a first sensor for motion sensing;

a second sensor for proximity sensing; and

a controller configured to:

detect a call reception;

detect a motion of the portable terminal using the first

sensor after detecting the call reception;

detect proximity of the portable terminal to an object using

the second sensor; and

establish a call connection in accordance with the call

reception if the motion is matched with a predetermined
movement and is completed within a preset amount of
time and if a detected proximity value of the second
sensor in detecting proximity of the portable terminal to
the object is in a predetermined range.

38. The portable terminal according to claim 37, wherein
the predetermined movement is an upwardly rotated move-
ment.

39. The portable terminal according to claim 37, wherein
the object is ear of a

40. The portable terminal according to claim 37, wherein
the controller is further configured to perform detecting the
motion until the call is terminated

41. The portable terminal according to claim 37, wherein
the controller is further configured to perform detecting the
motion until a button is pressed to catch a call.

42. The portable terminal according to claim 37, wherein
the first sensor is at least one of an accelerometer sensor and
a terrestrial magnetic sensor.

43. The portable terminal according to claim 37, wherein
the second sensor is at least one of a proximity sensor and a
luminance sensor.

44. The portable terminal according to claim 37, wherein
detected values of the first sensor during the motion are in a
predetermined range

45. A method in a portable terminal, the method compris-
ing:

detecting a call reception;

detecting a motion of the portable terminal using a first

sensor;

detecting proximity of the portable terminal to an object

using a second sensor; and

establishing a call connection in accordance with the call

reception if the motion is matched with a predetermined
movement and is completed within a preset amount of
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time and if a detected proximity value of the second
sensor in detecting proximity of the portable terminal to
the object is in a predetermined range.
46. The method according to claim 45, wherein the prede-
termined movement is an upwardly rotated movement.
47. The method according to claim 45, wherein the object
is ear of a user.
48. The method according to claim 45 further comprising,
detecting the motion until the call is terminated
49. The method according to claim 45 further comprising,
detecting the motion until a button is pressed to catch a call.
50. The method according to claim 45, wherein the first
sensor is at least one of an accelerometer sensor and a terres-
trial magnetic sensor.
51. The method according to claim 45, wherein the second
sensor is at least one of a proximity sensor and a luminance
sensor.
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52. The method according to claim 45, wherein detected
values of the first sensor during the motion are in a predeter-
mined range.
53. A non-transitory computer-readable storage medium
storing a program, that when executed, causes at least one
processor to:
detect a call reception;
detect a motion of the portable terminal using a first sensor;
detect proximity of the portable terminal to an object using
a second sensor; and

establish a call connection in accordance with the call
reception if the motion is matched with a predetermined
movement and is completed within a preset amount of
time and if a detected proximity value of the second
sensor in detecting proximity of the portable terminal to
the object is in a predetermined range.
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