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(57) ABSTRACT

To provide an imaging apparatus that notifies a user on the
basis of a change in a touch position on a screen. The
imaging apparatus includes a detection unit that detects the
touch position with respect to a detection region; and a
control unit that controls a notification on the basis of a
relationship between a first touch position detected by the
detection unit and a second touch position detected after the
first touch position. A vibration unit that gives vibration to
the imaging apparatus is further included, and the control
unit detects that the touch position is about to move out of
a predetermined detection region on the screen, and controls

(51) Imt.ClL the notification by the vibration. Furthermore, the control
HO4N 5/232 (2006.01) unit controls the notification on the screen of the display
GO6F 3/041 (2006.01) unit.
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FIG. 14
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IMAGING APPARATUS, NOTIFICATION
CONTROL METHOD IN IMAGING
APPARATUS, AND INFORMATION

PROCESSING APPARATUS

TECHNICAL FIELD

[0001] The technology disclosed in the present specifica-
tion relates to an imaging apparatus that notifies a user who
performs an operation of touching a screen, a notification
control method in the imaging apparatus, and an information
processing apparatus.

BACKGROUND ART

[0002] Imaging apparatuses such as digital cameras,
which are currently widespread, generally include an elec-
tronic or optical finder and a monitor screen such as a liquid
crystal. Furthermore, many of the monitor screens include a
touch panel as a user’s input means (for example, see Patent
Document 1).

[0003] Furthermore, in the imaging apparatus configured
as described above, a touch pad AF function for moving a
focus frame on a monitor screen with a fingertip is also
known. A user (person who performs capturing) can move
the focus frame position smoothly by swiping on the touch
panel on the back surface of the main body while looking
through the finder (in other words, while keeping an eye on
the finder). However, there is a problem in that the user
unintentionally moves the finger out of the detection region
of the touch panel while using the touch pad AF function,
which makes the operation impossible.

[0004] For example, in an electronic device including a
display panel, there has been proposed a technology for
changing the vibration of a touch panel when the position
touched by the user moves between inside and outside the
display area (for example, see Patent Document 1). How-
ever, when the touch position deviates from a predetermined
area and a notification is given by vibration, the user needs
to visually check the touch position. For example, when a
notification is given by vibration while using the touch pad
AF function while looking through the finder in a digital
camera, there is a concern that the user has to take the eyes
away from the finder and check the notification and misses
a valuable photo opportunity.

CITATION LIST

Patent Document

[0005] Patent Document 1: Japanese Patent Application
Laid-Open No. 2017-84044

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0006] An object of the technology disclosed in the pres-
ent specification provides an imaging apparatus that notifies
a user who performs an operation of touching a screen, a
notification control method in the imaging apparatus, and an
information processing apparatus.
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Solutions to Problems

[0007] A technology disclosed in the present specification
has been made in view of the aforementioned problems and
a first aspect thereof is an imaging apparatus including:
[0008] a detection unit that detects a touch position with
respect to a detection region; and

[0009] a control unit that controls a notification on the
basis of a relationship between a first touch position detected
by the detection unit and a second touch position detected
after the first touch position.

[0010] The imaging apparatus according to the first aspect
further includes a vibration unit that gives vibration to the
imaging apparatus, in which the control unit is configured to
control a notification by the vibration. Then, the control unit
detects that the touch position is about to move out of a
predetermined detection region on the screen, and controls
the notification by the vibration. Furthermore, the control
unit may control the notification on the screen of the display
unit.

[0011] Furthermore, a second aspect of the technology
disclosed in the present specification is a notification control
method in an imaging apparatus including a display unit and
a touch panel superimposed on a screen of the display unit,
the notification control method including:

[0012] a detection step of detecting a touch position with
respect to a detection region set on the display unit; and
[0013] a control step of controlling a notification on the
basis of a change in the touch position detected in the
detection step.

[0014] Furthermore, a third aspect of the technology dis-
closed in the present specification is an information pro-
cessing apparatus including:

[0015] a detection unit that detects a touch position with
respect to a detection region; and

[0016] a control unit that controls a notification on the
basis of a relationship between a first touch position detected
by the detection unit and a second touch position detected
after the first touch position.

Effects of the Invention

[0017] According to the technology disclosed in the pres-
ent specification, it is possible to provide an imaging appa-
ratus that notifies a user on the basis of a change in touch
position on a screen, a notification control method in the
imaging apparatus, and an information processing appara-
tus.

[0018] Note that the effects described in the present speci-
fication are merely illustrative and the effects of the present
invention are not limited thereto. Furthermore, the present
invention may exhibit additional effects other than the above
effects.

[0019] Still other objects, features, and advantages of the
technology disclosed in the present specification will
become apparent from the following embodiments and more
detailed description based on the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0020] FIG. 1 is a diagram showing a configuration
example of an imaging apparatus 100.

[0021] FIG. 2 is a diagram schematically showing a func-
tional configuration of the imaging apparatus 100.
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[0022] FIG. 3 is a flowchart showing a processing proce-
dure for controlling an operation of the imaging apparatus
100 according to a touch operation by a user.

[0023] FIG. 4 is a flowchart showing a processing proce-
dure of Preprocessing 1.

[0024] FIG. 5 is a flowchart showing a processing proce-
dure of Preprocessing 2.

[0025] FIG. 6 is a flowchart showing a processing proce-
dure of Preprocessing 3.

[0026] FIG.7 is a diagram showing a state in which a nose
is in contact with the outside of the detection region of a
touch panel 102.

[0027] FIG. 8 is a diagram for explaining a method of
determining whether a finger is going out of the detection
region of the touch panel 102.

[0028] FIG. 9 is a flowchart showing a processing proce-
dure of Preprocessing 4.

[0029] FIG. 10 is a diagram for explaining a processing
procedure of Preprocessing 4.

[0030] FIG. 11 is a diagram exemplifying a shape of a
detection region that can be set on the touch panel 102.
[0031] FIG. 12 is a flowchart showing a processing pro-
cedure for giving a notification of focus by vibration.
[0032] FIG. 13 is a flowchart showing an example of a
processing procedure of giving a notification of an inter-
subject distance by vibration.

[0033] FIG. 14 is a flowchart showing another example of
a processing procedure for giving a notification of an
inter-subject distance by vibration.

[0034] FIG. 15 is a flowchart showing an example of a
processing procedure for giving a notification of the fact that
a specific object has been recognized by vibration.

[0035] FIG. 16 is a flowchart showing another example of
a processing procedure for giving a notification of the fact
that a specific object has been recognized by vibration.
[0036] FIG. 17 is a diagram showing an arrangement
example of vibration elements of a vibration unit 103.
[0037] FIG. 18 is a flowchart showing a processing pro-
cedure for guiding a user’s finger to a subject by vibration.
[0038] FIG. 19 is a diagram showing a configuration
example of a screen for guiding to a focus frame position the
system of a camera recommends by video presentation.

MODE FOR CARRYING OUT THE INVENTION

[0039] Embodiments of the technology disclosed in the
present specification are described in detail below with
reference to the drawings.

[0040] FIG. 1 shows a configuration example of an imag-
ing apparatus 100 to which the technology disclosed in the
present specification can be applied. The drawing shows a
state obtained as the main body of the imaging apparatus 100
is viewed from the side. The imaging apparatus 100 includes
a display unit 101, a touch panel 102, a vibration unit 103,
and a finder 104.

[0041] The display unit 101 includes, for example, a flat
panel display such as a liquid crystal display (LCD) or an
organic EL. element (OLED), and is used for display of a
monitor screen for displaying an image captured by the
imaging apparatus 100, and a user interface (UI) such as a
menu button.

[0042] The touch panel 102 is arranged in a superimposed
manner on the display screen of the display unit 101. The
touch panel 102 senses, for example, a user operation on the
U displayed on the monitor screen. Furthermore, various
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user operations related to imaging operations such as touch
pad AF can be performed using the touch panel 102. The
touch panel 102 may be of any type such as a pressure
sensitive type or an electrostatic type.

[0043] The vibration unit 103 is arranged, for example, so
as to contact the back surface of the touch panel 102 and can
apply vibration to the touch panel 102. Details of the
vibration control of the vibration unit 103 such as vibration
timing, vibration pattern, and amplitude will be described
later. As the vibration unit 103, a vibration element such as
a vibration actuator or a vibration motor of any operation
method can be used. For the sake of convenience of descrip-
tion, the vibration unit 103 is drawn in the side view of FIG.
1, but in practice the vibration unit 103 is disposed inside the
housing of the imaging apparatus 100 and is not visible from
outside the housing.

[0044] Note that the details of the arrangement of the
vibration element constituting the vibration unit 103 will be
described later.

[0045] The finder 104 is a small viewing window provided
on the upper back surface of the main body of the imaging
apparatus 100 for observing an image captured by the
imaging apparatus 100. The finder 104 may be either an
electronic finder in which a liquid crystal screen is embed-
ded in the viewing window or an optical finder for directly
observing a subject through an imaging lens via a reflection
mirror (not shown). The electronic finder includes a flat
panel display such as a liquid crystal display (LCD) or an
organic EL. device (OLED). Note that the finder 104 may
include an eye sensor (not shown) that detects that an object
such as the user’s eye approaches. The detection method of
the eye sensor is arbitrary.

[0046] The user (person who performs capturing) can
observe a captured image from the finder 104. Note that
because of the structure in which the display unit 101 and the
touch panel 102 are provided on the back surface of the main
body of the imaging apparatus 100 and the finder 104 is
provided on the upper part of the main body, the nose tip of
the user looking through the finder 104 can contact the touch
panel 102.

[0047] FIG. 2 schematically shows a functional configu-
ration of the imaging apparatus 100. The illustrated imaging
apparatus includes an imaging unit 201, a panel control unit
202, a vibration control unit 203, and a main control unit
204.

[0048] The imaging unit 201 includes an image sensor
such as a complementary metal oxide semiconductor
(CMOS) or a charge-coupled device (CCD), and captures a
subject image formed on the surface (imaging surface) of the
image sensor via an imaging optical system (not shown).
[0049] The panel control unit 202 controls display driving
of the display unit 101 such as liquid crystal and user
input/output via the touch panel 102. Specifically, the panel
control unit 202 controls display output of an image cap-
tured by the imaging unit 201 or the UI screen onto the
display unit 101. Furthermore, the panel control unit 202
detects the coordinates of the position touched by the object
(user’s fingertip, nose, or the like) on the touch panel 102,
and outputs the detection result to the main control unit 204.
Note that, for the sake of convenience, the panel control unit
202 is depicted as a single functional block in FIG. 2, but in
practice, it can also configured as a separate control circuit
chip for input/output control of the display unit 101 and the
dutch panel 102.



US 2021/0306569 Al

[0050] The vibration control unit 203 controls driving of
the vibration unit 103 including one or more vibration
elements such as a vibration actuator or a vibration motor.
The vibration control unit 203 vibrates the vibration element
of the vibration unit 103 in a vibration pattern (vibration
cycle, amplitude, number of times, time) based on an
instruction from the main control unit 204.

[0051] The main control unit 204 centrally controls the
entire operation of the imaging apparatus 100. Specifically,
the main control unit 204 controls an imaging operation such
as exposure and shutter timing in the imaging unit 201, and
performs image processing such as AD conversion of an
imaging signal of the imaging unit 201, demosaicing, and
image quality correction. Furthermore, the main control unit
204 instructs the panel control unit 202 to display a captured
image or a Ul screen on the display unit 101, receives a
detection signal of the touch panel 102 via the panel control
unit 202 and controls an imaging operation of the imaging
unit 201 in response to a touch operation of the user, or
instructs the vibration control unit 203 to perform vibration
of the vibration unit 103 (that is, giving a notification to the
user using vibration).

[0052] In the imaging apparatus 100 according to the
present embodiment, the touch operation on the screen of the
display unit 101 can be detected by the touch panel 102, and
the screen can be vibrated by the vibration unit 103. In
addition, the user can operate the touch panel 102 or receive
vibration feedback from the touch panel 102 while looking
through the finder 104.

[0053] In the imaging apparatus 100 including the touch
panel 102, for example, when the user uses the imaging
apparatus 100 while looking through the finder 104 (for
example, while the user uses the touch pad AF function), the
following (P1) to (P6) are considered to be operation prob-
lems.

[0054] (P1) When the finger is unconsciously moved
outside the detection region of the touch panel 102, it is
necessary to visually check the touch position. While the
user is looking away from the finder 104, the user will miss
a valuable photo opportunity.

[0055] (P2) With the structure in which the finder 104 is
provided on the upper part of the main body of the imaging
apparatus 100 and the display unit 101 and the touch panel
102 are provided on the back surface of the main body of the
imaging apparatus 100, the nose tip of the user looking
through the finder 104 can contact the touch panel 102, and
the nose can be erroneously detected or erroneously recog-
nized as a finger.

[0056] (P3) When the user selects the focus position while
observing the monitor screen of the display unit 101, even
when the user wants to adjust the focus position near the
position where the finger is placed, it is hidden by the
fingertip, and there is a problem that it is difficult to make
fine adjustments or the focused timing is missed.

[0057] (P4) Even when the subject to be focused is des-
ignated by touching the touch panel 102, only a notification
of the fact that the subject has been focused is given, and
there is no information as to how far away from the subject.
For example, when a moving object such as a railroad train
is to be captured, even when the touch pad AF function or
the like is used to specify the front surface of the railroad
train as the subject, it will be difficult to capture a photo
opportunity when only a notification of the in-focus position
is given.
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[0058] (PS) At the time of capturing, in addition to the
subject of interest (or designated on the touch panel 102), an
important subject may enter the field of view. Furthermore,
in some cases, a subject of interest, which does not move, is
to be captured at the moment of movement. When the user
does not notice the perfect timing such as the appearance of
an important subject or the moment a still subject begins to
move, the capturing opportunity will be lost.

[0059] (P6) A vibration function installed in an existing
device such as a digital camera can express a click feeling
by vibrating the region touched by the user, but present only
one-dimensional information. It is not possible to present
two-dimensional information such as direction.

[0060] In the present specification, it is proposed below
that the imaging apparatus 100 includes the functions shown
in the following (S1) to (S9) for solving the above-men-
tioned problems (P1) to (P6).

[0061] (S1)A function of preventing the user’s finger from
moving to the outside of the detection region of the touch
panel 102 by vibration of the vibration unit 103. Specifically,
a function of notifying by vibration that the user’s finger has
approached the boundary of the detection region of the touch
panel 102. The user can continue the operation of the touch
panel 102 such as the touch pad AF while preventing the
finger from moving out of the detection region of the touch
panel 102 without taking the eyes off the finder 104.
[0062] (S2) A function of preventing erroneous detection
or erroneous recognition of parts other than fingers. For
example, a function of changing the detection region of the
touch panel 102 so as not to detect a part other than the finger
such as the nose tip. Alternatively, a function of determining
whether or not it is contact of a part other than the finger
such as the nose tip.

[0063] (S3) A function that gives a notification of the
degree of focus of the subject by vibration. Specifically, a
function of changing at least one of the vibration cycle, the
amplitude, the number of times, and the time of the vibration
unit 103 to give a notification of the degree of focus of the
subject. Even when the user cannot see the vicinity of the
position on the touch panel 102 where the finger is placed
due to the fingertip, the degree of focus can be sensed by
vibration, and the timing of focusing can be grasped.
[0064] (S4) A function of giving a notification that a
preliminarily specified subject is in focus by vibration. The
user can suitably capture the subject at the timing when a
notification of the focus is given by vibration.

[0065] (S5) A function of giving a notification of the
distance from the subject by vibration. Specifically, a func-
tion of changing at least one of the vibration cycle, the
amplitude, the number of times, and the time of the vibration
unit 103 to give a notification of the distance from the
subject. Since the user can determine the change in the
distance from the subject by vibration, it becomes easier to
capture the photo opportunity for capturing the subject at a
desired distance.

[0066] (S6) A function of giving a notification that the
subject has been moved to a preliminarily specified distance
by vibration. For example, when a moving object such as a
railroad train is to be captured, the distance at which the
moving object is to be captured is designated in advance,
and vibration gives a notification that the railroad train has
moved to that distance. Therefore, the user can easily
capture a photo opportunity to capture a subject such as a
railroad train at a desired distance.
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[0067] (S7) A function of giving a notification that a
preliminarily specified subject appears within a capturing
region by vibration. For example, when a specific object
such as a rare wild bird or other animal whose movement is
irregular and its appearance in a capturing region cannot be
predicted in advance, a notification of the fact that the
specific object appears in the capturing region is given by
vibration. Therefore, the user does not need to chase the
subject, but wants at a desired angle of view to easily capture
a photo opportunity to capture the subject.

[0068] (S8) A function of giving a notification that a
preliminarily specified subject has moved by vibration. For
example, when the moment when a wild bird flaps or when
other animals start moving is to be captured, it is tiring to
constantly wait for a photo opportunity with high concen-
tration. With this function, the user is informed that the
subject has moved by vibration, and the user can easily take
a photo opportunity even when the user is not always under
tension.

[0069] (S9) A function that gives a sense of direction to
vibrations to the fingertips. By presenting in which direction
the touch panel 102 is vibrating instead of simply vibrating
the touch panel 102, for example, the fingertip can be guided
toward the subject.

[0070] Note that the details of the arrangement of the
vibration elements of the vibration unit 103 for giving a
sense of direction to the vibration to the fingertips will be
described later.

[0071] FIG. 3 shows, in the form of a flowchart, a pro-
cessing procedure for controlling an operation in the imag-
ing apparatus 100 according to the present embodiment in
accordance with a touch operation on the touch panel 102 by
the user. It is assumed that the processing procedure shown
in the drawing is executed for each frame captured by the
imaging unit 201 under the overall control of the main
control unit 204. Furthermore, the main control unit 204
outputs an instruction to the vibration control unit 203 to
vibrate the vibration unit 103.

[0072] When touching on the touch panel 102 is detected
(step S301), first, as Preprocessing 1, it is determined
whether the imaging apparatus 100 is in a state immediately
before capturing such as half-pressing of the shutter (not
shown) (step S302).

[0073] When the imaging apparatus 100 is in a state
immediately before capturing (Yes in step S302), the vibra-
tion function is turned off (that is, the operation of the
vibration unit 103 is prohibited) (step S311) to prevent
camera shake or the like during capturing. Moreover, when
the in-focus state has elapsed for a certain period of time, it
is determined that the image is being captured, and the
vibration function is turned off.

[0074] On the other hand, when the imaging apparatus 100
is not in the state immediately before capturing (No in step
S302), subsequently, as Preprocessing 2, it is determined
whether the touch panel 102 is touched with a finger (step
S303).

[0075] For example, when a part other than the user’s
finger, such as the palm or forehead, is in contact with the
touch panel 102 (No in step S303), the user is not giving an
instruction of capturing such as touch pad AF, and the
vibration function is turned off (that is, the operation of the
vibration unit 103 is prohibited) (step S311). For example,
when the contact area with the touch panel 102 is a certain
area or more (specifically, an area of 706 square millimeters
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or more of the circle having a diameter of 30 mm), it can be
determined that a portion other than the fingertip is in
contact.

[0076] When it is determined that the touch panel 102 is
being touched with a finger (Yes in step S303), then, as
Preprocessing 3, when the user is using the touch pad AF
function while looking through the finder 104, it is deter-
mined whether contact of the user’s nose with the touch
panel 102 is erroneously detected as touching with a fin-
gertip (step S304). Note that the details of the method for
detecting the contact of the nose will be described later.
[0077] When it is determined that the user’s nose contacts
the touch panel 102 (Yes in step S304), since the contact of
the nose is not related to the capturing operation, the
vibration function is turned off (that is, the operation of the
vibration unit 103 is prohibited) (step S311). Furthermore, in
a case where a plurality of vibration elements is arranged as
the vibration unit 103, in step S311, only the vibration
element closer to the contact location of the nose tip is
turned off so that vibration is not given to the nose and the
other vibration elements may be left in the ON state. For
example, it is possible to determine the place where the
contact is made within a predetermined area as the nose.
[0078] Note that the user’s nose tip may contact the touch
panel 102 mainly when the user is looking through the finder
104. Therefore, Preprocessing 3 may be performed when the
eye sensor detects the approach of an object to the finder
104.

[0079] In a case where it is determined that the finger
determined to be touching the touch panel 102 in step S303
is not an erroneous detection of the nose tip or the like (No
in step S304), subsequently, as Preprocessing 4, it is deter-
mined whether the finger touching the touch panel 102
protrudes outside the touch panel detection area (step S305).
[0080] Ina case where the user swipes the touch panel 102
while looking through the finder 104 to move the focus
frame on the display screen of the display unit 101 using the
touch pad AF function, and then the finger is about to come
off the detection region of the touch panel 102 (Yes in step
S305), the user is warned by the vibration (alarm vibration)
of the vibration unit 103 (step S312) to prevent the finger
from protruding from the detection region. Details of the
method for determining whether the finger is about to come
off from the detection region of the touch panel 102 will be
described later.

[0081] When Preprocessing 1 to 4 described above are
ended, the user selects the function of the imaging apparatus
100 (step S306). Basically, it is assumed that the function
selection is performed by selecting, on the touch panel 102,
one of the function selection menus displayed on the display
screen of the display unit 101.

[0082] In the present embodiment, it is assumed that the
imaging apparatus 100 provides the following four types of
functions 1 to 4.

[0083] (Function 1) A function to give a notification of the
focus by vibration.

[0084] (Function 2) A function to give a notification of the
inter-subject distance by vibration.

[0085] (Function 3) A function to give a notification that a
specific object has been recognized by vibration.

[0086] (Function 4) A function to guide the finger to the
subject by vibration.

[0087] Ina case where Function 1 is selected in step S306,
the main control unit 204 causes the vibration unit 103 to
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vibrate when the focus of the imaging unit 201 is detected,
and vibrates the touch panel 102 only once (step S307).
[0088] Furthermore, in a case where Function 2 is selected
in step S306, the main control unit 204, for example, when
the user is moving the focus frame on the touch panel 102
using the touch pad AF function, notifies the user of the
distance from the subject in the focus frame to the imaging
apparatus 100 by vibration (step S308).

[0089] Furthermore, in a case where Function 3 is selected
in step S306, the user sets the specific object in the imaging
apparatus 100 in advance. The setting method is arbitrary.
For example, the specific object may be set by menu
selection on the touch panel 102, or the specific object may
be set by voice input. When a preset specific object enters
the capturing region of the imaging unit 201, the main
control unit 204 notifies the user by changing the vibration
type of the vibration unit 103 (step S309).

[0090] Function 4 is based on the premise that the imaging
apparatus 100 can arrange a plurality of vibration elements
as the vibration unit 103 and combine the vibrations of the
plurality of vibration elements to express a two-dimensional
vibration pattern. Then, in a case where Function 4 is
selected in step S306, the main control unit 204 causes the
vibration unit 103 to vibrate the touch panel 102 and
presents in which direction the vibration is given so as to
guide the position of the user’s finger to the recommended
focus frame position (step S310).

[0091] When any one of Functions 1 to 4 is executed
according to the result of the function selection by the user
in step S306 (steps S307 to S310), the processing returns to
step S301 for processing of the next frame (step S313).
[0092] Next, details of each step in the flowchart shown in
FIG. 3 will be described.

[0093] <<Preprocessing 1>>

[0094] In Preprocessing 1 of step S302, it is determined
whether the imaging apparatus 100 is in a state immediately
before capturing such as half-pressing of the shutter (not
shown). When the imaging apparatus 100 is in a state
immediately before capturing, the vibration function is
turned off (that is, the operation of the vibration unit 103 is
prohibited). Preprocessing 1 is processing for preventing
vibrations because there is a possibility that when the touch
panel 102 is vibrated in a state immediately before captur-
ing, it can cause camera shake or disturb the user’s opera-
tion.

[0095] FIG. 4 shows a processing procedure of Prepro-
cessing 1 in the form of a flowchart. Preprocessing 1 is
executed under the overall control of the main control unit
204.

[0096] The main control unit 204 checks whether Condi-
tion 1 of Preprocessing 1 is satisfied (step S401). Then, when
Condition 1 is satisfied (Yes in step S401), the vibration
function is turned off (that is, the operation of the vibration
unit 103 is prohibited) (step S403). Condition 1 of Prepro-
cessing 1 is that, for example, the shutter button (not shown)
is in a half-pressed state.

[0097] Furthermore, in a case where Condition 1 of Pre-
processing 1 is not satisfied (No in step S401), the main
control unit 204 subsequently checks whether Condition 2 of
Preprocessing 1 is satisfied (step S402). Then, when Con-
dition 2 is satisfied (Yes in step S402), the vibration function
is turned off (that is, the operation of the vibration unit 103
is prohibited) (step S403). Condition 2 of Preprocessing 1 is
that, for example, a certain period of time (for example, 3

Sep. 30, 2021

seconds) has elapsed in the focused state of the imaging unit
201. On the other hand, in a case where Condition 2 of
Preprocessing 1 is not satisfied (No in step S402), the
processing proceeds to Preprocessing 2.

[0098] When a certain period of time elapses in the
focused state, it can be determined that the imaging appa-
ratus 100 is ready for capturing. In such a case, it is
necessary to prevent unnecessary vibration so as not to cause
camera shake or interfere with user operation. However,
when the imaging unit 201 is no longer in the focused state,
Condition 2 described above is canceled and the vibration
function is turned on.

[0099] Preprocessing 1 is basic processing executed by the
imaging apparatus 100. It should be sufficiently understood
that when Preprocessing 1 is not performed, the imaging
apparatus 100 can inadvertently give an erroneous determi-
nation to the user during image capturing.

[0100] For example, Condition 2 in step S402 described
above is important for making the vibration function of the
imaging apparatus 100 easy for the user to use. When there
is no function for turning off the vibration function on the
basis of this condition determination in Preprocessing 1, if
the user keeps touching the touch panel 102 in the focused
state, the vibration continues.

[0101] <<Preprocessing 2>>

[0102] In Preprocessing 2 of step S303, it is determined
whether the touch panel 102 is touched with a finger. When
an object other than a finger is in contact with the touch
panel 102, it does not make sense to vibrate. Thus, Prepro-
cessing 2 is processing for suppressing unnecessary vibra-
tion. Furthermore, also in a case where the contact area on
the touch panel 102 such as the palm or the forehead of the
user is equal to or larger than a certain area, it does not make
sense to vibrate. Thus, the vibration function should be
turned off.

[0103] FIG. 5 shows a processing procedure of Prepro-
cessing 2 in the form of a flowchart. Preprocessing 2 is
executed under the overall control of the main control unit
204.

[0104] The main control unit 204 checks whether Condi-
tion 1 of Preprocessing 2 is satisfied (step S501). Then, when
Condition 1 is satisfied (Yes in step S501), the vibration
function is turned off (that is, the operation of the vibration
unit 103 is prohibited) (step S503). Condition 1 of Prepro-
cessing 2 is that, for example, the contact area with the touch
panel 102 is a certain area or more (specifically, an area of
706 square millimeters or more of the circle having a
diameter of 30 mm). When the contact area is equal to or
larger than a certain area, it can be determined that a portion
other than the fingertip is in contact.

[0105] Furthermore, in a case where Condition 1 of Pre-
processing 2 is not satisfied (No in step S501), the main
control unit 204 subsequently checks whether Condition 2 of
Preprocessing 2 is satisfied (step S502). Then, when Con-
dition 2 is satisfied (Yes in step S402), the vibration function
is turned off (that is, the operation of the vibration unit 103
is prohibited) (step S403). Condition 2 of Preprocessing 2 is
that, for example, a specified number of fingers or more are
touching the touch panel 102.

[0106] For example, in a case where two fingers are
touching the touch panel 102, it is assumed that the first
finger specifies the focus frame using the touch pad AF
function and the second finger sets capturing conditions such
as exposure area setting. Therefore, it is meaningless to
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vibrate the touch panel 102. Furthermore, in a case where
three or more fingers are touching the touch panel 102, it is
assumed that it is not a capturing state in the first place.
Therefore, it is meaningless to vibrate the touch panel 102.
[0107] On the other hand, in a case where Condition 2 of
Preprocessing 2 is not satisfied (No in step S502), the
processing proceeds to Preprocessing 3.

[0108] <<Preprocessing 3>>

[0109] In Preprocessing 3 of step S304, it is determined
whether the touch of the user’s nose on the touch panel 102
is erroneously detected as a touch by the fingertip. This is
because the user’s nose tends to contact the touch panel 102
when the user is using the touch pad AF function while
looking through the finder 104. Since the sizes of the nose
and the fingertip are similar, when the nose is erroneously
determined to be the fingertip in Preprocessing 2, the vibra-
tion is also transmitted to the nose tip.

[0110] FIG. 6 shows a processing procedure of Prepro-
cessing 3 in the form of a flowchart. Preprocessing 3 is
executed under the overall control of the main control unit
204.

[0111] The main control unit 204 checks whether Condi-
tion 1 of Preprocessing 3 is satisfied (step S601). Condition
1 of Preprocessing 3 is specifically that a touch having a
predetermined area or less (for example, a diameter of 20
mm or less) is detected outside the detection region on the
touch panel 102.

[0112] When the touch panel 102 touches the nose tip
instead of the finger, the contact area does not exceed the
predetermined area. Furthermore, the user’s nose tip may
contact the touch panel 102 mainly when the user is looking
through the finder 104. Therefore, when the eye sensor
detects the approach of an object to the finder 104, a
detection region may be set other than a place on the touch
panel 102 that the nose tip of the user is likely to come into
contact with or a place where contact with a predetermined
area or less is detected.

[0113] Then, when Condition 1 is satisfied (Yes in step
S601), the main control unit 204 determines that the nose of
the user contacts the touch panel 102 and turns off the
vibration function (that is, prohibits the operation of the
vibration unit 103) (step S602). On the other hand, in a case
where Condition 1 of Preprocessing 3 is not satisfied (No in
step S601), the processing proceeds to Preprocessing 4.
[0114] Here, it is assumed that the detection region of the
touch panel 102 can be set finely and that operations such as
the touch pad AF function and the touch AF function are
performed within the detection region of the touch panel
102. Then, Condition 1 of Preprocessing 3 is that the place
where the contact is detected on the touch panel 102 is
outside the detection region.

[0115] FIG. 7 shows a state where the right half of the
touch panel 102 is set as a detection region 701 and the left
half of the touch panel 102 (that is, outside the detection
region) is in contact with a nose tip 702 of the user.
[0116] Normally, the finder 104 is arranged on the upper
right of the back surface of the main body of the imaging
apparatus 100. Therefore, when the focus frame is moved
using the thumb of the right hand while the user is looking
through the finder 104, the nose tip can unintentionally hit
the left half of the touch panel 102.

[0117] Therefore, as shown in FIG. 7, the right half of the
touch panel 102 is set as the detection region avoiding the
place that the nose tip of the user tends to contact, or when
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the eye sensor detects the approach of an object to the finder
104, the right half of the touch panel 102 is set as the
detection region avoiding the contact region 702 equal to or
smaller than a predetermined area on the touch panel 102. In
this way, the touch region 702 on the nose tip is outside the
detection region of the touch panel 102, or because the touch
region 702 has a constant area, it is estimated to be the touch
by the nose tip instead of the finger, and the vibration
function can be turned off in Preprocessing 3 such that the
vibration is not transmitted to the nose. Here, as the arrange-
ment of the finder 104, the case where it is arranged at the
upper right of the back surface of the main body of the
imaging apparatus 100 has been described, but the arrange-
ment is not particularly limited to this, and it can be arranged
above the vicinity of the center of the back surface of the
main body of the imaging apparatus 100. Depending on the
position of the finder 104, it is only required to set the
detection region while avoiding a place that the nose tip of
the user is likely to contact.

[0118] Note that in a case where the vibration unit 103
includes a plurality of vibration elements, in step S602,
instead of turning off all of the plurality of vibration ele-
ments, only the vibration elements near the place that the
nose tip is determined to have touched may be turned off so
that the nose is not vibrated, and the vibration elements near
the detection region, that is, the place that the user’s fingertip
touches may be left in the ON state. For example, it is
possible to determine the place where the contact is made
within a predetermined area as the nose.

[0119] Furthermore, the detection region of the touch
panel 102 may be set more finely, such as the upper half and
the lower half on the right side, in addition to the right half
and the left half.

[0120] According to Preprocessing 3, in a case where the
nose tip is unconsciously hitting the touch panel 102 while
the user uses the touch pad AF function while looking
through the finder 104, it is possible to prevent unnecessary
vibration from being applied to the nose tip.

[0121] <<Preprocessing 4>>

[0122] In Preprocessing 4 of step S305, it is determined
whether the finger of the user operating the touch panel 102
is about to move out of the detection region of the touch
panel 102. When the user uses the touch pad AF function
while looking through the finder 104, when the finger comes
off the detection region of the touch panel 102, there is a
concern that the user has to take the eyes away from the
finder and make checking and misses a valuable photo
opportunity. Preprocessing 4 is processing for preventing the
finger from coming off the detection region of touch panel
102.

[0123] In Preprocessing 4, it is determined whether the
finger is about to move out of the detection region of the
touch panel 102. Then, when it is determined that the finger
is about to come off the detection region of the touch panel
102, the user is warned by the vibration of the vibration unit
103 (alarm vibration) to prevent the finger from protruding
from the detection region.

[0124] Various methods for determining whether the fin-
ger is about to move out of the detection region of the touch
panel 102 are conceivable. FIG. 8 illustrates an example of
a method for determining whether the finger is about to
move out of the detection region of the touch panel 102. A
region from the boundary of a detection region 801 set on
the touch panel 102 to a predetermined distance (indicated
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by gray in the drawing) is defined as an outer peripheral
specified range 802 as a specified region. Then, it is assumed
that the touch position of the fingertip on the touch panel 102
is detected in a predetermined cycle, and when the touch
detection coordinates at this time have already entered the
outer peripheral specified range 802 and are closer to the
boundary of the detection region than the touch detection
coordinates at the previous time, the main control unit 204
determines that the touch position of the finger is about to
move out of the detection region of the touch panel 102.

[0125] FIG. 9 shows a processing procedure of Prepro-
cessing 4 in the form of a flowchart. Preprocessing 4 is
executed under the overall control of the main control unit
204.

[0126] However, the processing procedure shown in FIG.
9 assumes a situation shown in FIG. 10. In FIG. 10,
reference numeral 1001 is a detection region set on the touch
panel 102. For the sake of convenience of description, the
detection region 1001 is a quadrangle, and the four sides
forming the boundary of the detection region 1001 are al to
a4, respectively. Furthermore, reference numerals 1002 and
1003 are a position where the first touch of the fingertip is
detected and a position where the second touch of the
fingertip is detected in the detection region 1001, respec-
tively. Then, the distance from the detection position 1002 to
the nearest boundary a2 of the detection region 1001 is dl,
and the distance from the detection position 1003 to the
nearest boundary a2 of the detection region 1001 is d2.

[0127] First, the main control unit 204 detects the coor-
dinates of the first fingertip touch position 1002 in the
detection region 1001 (step S901). Then, the distance dl
from the touch position 1002 to the nearest boundary a2 of
the detection region 1001 is calculated (step S902).

[0128] Next, the main control unit 204 detects the coor-
dinates of the second fingertip touch position 1003 in the
detection region 1001 (step S903). Then, the distance d2
from the touch position 1003 to the nearest boundary a2 of
the detection region 1001 is calculated (step S904).

[0129] Then, the main control unit 204 checks whether
Condition 1 of Preprocessing 4 is satisfied (step S905).
Condition 1 includes two conditions: the current touch
detection coordinates are closer to the boundary of the
detection region 1001 than the previous time (that is,
d1-d2>0) and the current touch detection coordinates are
within the outer peripheral specified range 802. Here, when
a region whose distance from the boundary of the detection
region 1001 is less than D (for example, D=0.5 mm) is
defined as the outer peripheral specified range, the second
condition can be expressed as 0<d2<D.

[0130] In a case where Condition 1 of Preprocessing 4 is
satisfied (Yes in step S905), the main control unit 204 further
checks whether Condition 2 of Preprocessing 4 is satisfied
(step S906). Condition 2 of Preprocessing 4 is specifically
that the second touch detected in step S903 is not an
erroneous contact. For example, in a case where the distance
at which the touch coordinates approach the boundary of the
detection region 1001 exceeds a predetermined value E (for
example, E=20 mm) at a specific time At (for example,
At=20 milliseconds) (that is, d1-d2>E>>0), it is determined
that the touch is an unintentional erroneous contact of the
user. Then, in a case where the second touch is not an
erroneous contact, that is, Condition 2 of Preprocessing 4 is
satisfied (Yes in step S906), the user is warned by the
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vibration (alarm vibration) of the vibration unit 103 (step
S907), and the protrusion of the finger from the detection
region 1001 is prevented.

[0131] Note that, in step S907, the main control unit 204
may issue a warning to the user by using any means other
than vibration, instead of or simultaneously with the alarm
vibration. For example, information display may be
executed on the display screen of the display unit 101 to give
a notification that the finger is about to protrude from the
detection region of the touch panel 102. This information
display includes display of icons and characters. The display
of icons or characters is not particularly limited as long as
the user is notified that the finger is about to protrude from
the detection region of the touch panel, but can be various
such as the display of icons or characters indicating the
warning or display of highlighting the outer frame of the
display unit 101. Furthermore, on the basis of the boundary
of the touch detection position and the detection region, an
icon imitating an arrow that gives a notification of moving
away from the outside of the detection region may be
displayed. Furthermore, instead of the display unit 101 on
the back surface of the main body of the imaging apparatus
100, the screen of the finder 104 (in the case of an electronic
finder) may be used to display information for warning the
user.

[0132] On the other hand, in a case where Condition 1 of
Preprocessing 4 is not satisfied (No in step S905), the
processing proceeds to next function selection processing
(step S306). For example, in the case of d1-d2<0 or D<d2,
it can be determined that the finger is not about to move out
of the detection region of the touch panel 102, and thus the
notification by vibration is not given. Furthermore, in the
case of d2<0, the touch coordinates detected the second time
are outside the detection region, or the current touch coor-
dinates position is outside the detection region, and it is not
regarded as a normal touch operation on the touch panel 102
using the touch pad AF function or the touch AF function,
and therefore the notification by vibration is not given.

[0133] Furthermore, in a case where Condition 1 of Pre-
processing 4 is satisfied (Yes in step S905) but Condition 2
of Preprocessing 4 is not satisfied (No in step S906), the
processing proceeds to next function selection processing
(step S306). When the distance over which the touch coor-
dinate position has moved within the specific time At
exceeds the predetermined value E (d1-d2>E), it is possible
to determine that the second touch is an erroneous contact,
and therefore the notification by vibration is not given.

[0134] Note that FIGS. 8 and 10 draw the detection region
having a quadrangle for the sake of convenience, but the
shape of the detection region that can be set on the touch
panel 102 is not limited to a quadrangle. For example, in
FIG. 11, a detection region having a triangle shown by
reference numeral 1101, a pentagon shown by reference
numeral 1102, a hexagon shown by reference numeral 1103,
or a decagon shown by reference numeral 1104 may be set,
or a detection region having another polygonal shape, which
is not shown, may be set. Of course, it is also possible to set
a detection region having any shape other than a polygon.

[0135] Furthermore, the detection region on the touch
panel 102 can be set at an arbitrary point of time after
starting the use of the imaging apparatus 100, including the
time of the initial setting of the imaging apparatus 100. For
example, the user may be allowed to select a desired one
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from several types of detection regions prepared in advance
in the imaging apparatus 100.

[0136] Alternatively, the user may freely set the detection
region. For example, it is possible to adopt a method in
which the user himself/herself specifies the vertices of the
detection region (for example, in the case of a quadrangle,
the four vertices are specified), a method in which the user
himself/herself specifies the boundary of the detection
region (for example, in the case of a quadrangle, the four
sides are specified), or the like.

[0137] Note that no matter what detection region with any
shape is used, it is desirable that the right half of the touch
panel 102 be set as the detection region having a desired
shape avoiding the place that the nose tip of the user tends
to contact, or when the eye sensor detects the approach of an
object to the finder 104, the right half of the touch panel 102
be set as the detection region having a desired shape
avoiding the contact region 702 equal to or smaller than a
predetermined area on the touch panel 102.

[0138] <<Function 1>>

[0139] Function 1 selectable in step S306 is a function of
giving a notification of the focus by vibration. Digital
cameras and the like that give a notification of being focused
by making a beeping sound are well known, but in a quiet
capturing environment where no sound can be produced,
sound output may be turned off. Then, it may be difficult for
the user to hear the focus notification sound. According to
Function 1, the notification of the focus can be given to the
user by vibration as an alternative means of the notification
by sound. In addition, although it is possible to present that
the focus is achieved by changing the color of the focus
frame, the focus frame is often hidden by the finger oper-
ating the touch panel 102, and the change in the color of the
focus frame can be overlooked. The vibration can notify the
user of the focus regardless of the position of the fingertip.
[0140] FIG. 12 shows, in the form of a flowchart, a
processing procedure of Function 1 for giving a notification
of the focus by vibration. The illustrated processing proce-
dure is executed under the overall control of the main control
unit 204.

[0141] For example, each time the focus frame is moved
on the touch panel 102 (step S1201), the imaging unit 201
detects the amount of out of focus (step S1202).

[0142] Then, the main control unit 204 checks whether the
amount of out of focus meets Condition 1 of Function 1 (step
S1203). Condition 1 mentioned here is specifically that the
amount of out of focus is 0, that is, the subject is in focus.
[0143] In acase where the amount of out of focus is 0 (Yes
in step S1203), the main control unit 204 vibrates the
vibration unit 103 for a certain period of time (step S1204),
and notifies the user that the imaging unit 201 is focusing on
the subject.

[0144] On the other hand, in a case where the amount of
out of focus is not 0 (No in step S1203), the main control
unit 204 vibrates the vibration unit 103 for a certain period
of'time in a vibration pattern depending on the amount of out
of focus (step S1205) to notify the user of the degree of
focus.

[0145] In step S1205, for example, as the focus frame
touched by the user is closer to being in focus, the vibration
cycle, amplitude, number of times, and time of the vibration
unit 103 are changed (for example, the cycle of vibration is
shortened) to notify the user of the degree of focus. In some
cases, the region touched by the user with the finger may not
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be in focus, and the user may press the shutter without
realizing it. Furthermore, the region touched by the user is
hidden by the finger, and there is also a case where the user
wanted to focus in a region slightly away from that region.
By presenting the degree of focus by vibration, these prob-
lems can be solved.

[0146] Alternatively, in step S1205, the vibration cycle,
amplitude, number of times, and time of the vibration unit
103 are changed (for example, the cycle of vibration is
shortened) as the focus approaches a specific object desig-
nated by the user in advance (for example, a pupil or a face
registered in advance) to notify the user of the degree of
focus.

[0147] According to Function 1, a notification of the
degree of focus can be given to the user in an easy-to-
understand manner by the vibration pattern. Furthermore, it
is difficult to know where the focus is achieved merely by
touching the touch panel 102, but according to Function 1,
such a problem can also be solved.

[0148] <<Function 2>>

[0149] Function 2 selectable in step S306 is a function of
giving a notification of the inter-subject distance by vibra-
tion. According to Function 2, for example, when the focus
frame is moved using the touch pad AF function, a notifi-
cation of the distance between the subject in the focused
region and the imaging apparatus 100 can be given to the
user by vibration.

[0150] FIG. 13 shows, in the form of a flowchart, an
example of a processing procedure of Function 2 for giving
a notification of the inter-subject distance by vibration. The
illustrated processing procedure is executed under the over-
all control of the main control unit 204.

[0151] For example, each time the focus frame is moved
on the touch panel 102 (step S1301), the imaging unit 201
detects the amount of out of focus (step S1302).

[0152] Then, the main control unit 204 vibrates the vibra-
tion unit 103 for a certain period of time in a vibration
pattern depending on the detected amount of out of focus
(step S1303) to notify the user of the degree of focus.
[0153] In step S1303, for example, as the focus frame
touched by the user is closer to being in focus, the vibration
cycle, amplitude, number of times, and time of the vibration
unit 103 are changed (for example, the cycle of vibration is
shortened) to notify the user of the degree of focus.

[0154] Furthermore, FIG. 14 shows, in the form of a
flowchart, another example of a processing procedure of
Function 2 for giving a notification of the inter-subject
distance by vibration. The illustrated processing procedure
is executed under the overall control of the main control unit
204.

[0155] First, the object at a distance that the user wants to
capture is focused (step S1401).

[0156] Next, the user uses the touch panel 102, for
example, to select a subject to be captured (step S1402).
[0157] Then, the imaging unit 201 detects the amount of
out of focus of the selected subject (step S1403). The main
control unit 204 vibrates the vibration unit 103 for a certain
period of time in a vibration pattern depending on the
amount of out of focus of the selected subject from the
distance to be captured (step S1404) to notify the user of the
degree of focus.

[0158] In step S1404, for example, as the focus frame
touched by the user is closer to being in focus, the vibration
cycle, amplitude, number of times, and time of the vibration
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unit 103 are changed (for example, the cycle of vibration is
shortened) to notify the user of the degree of focus.

[0159] Function 2 is effective in capturing, for example, a
dynamic subject such as a train.

[0160] In a case where Function 2 is implemented accord-
ing to the processing procedure shown in FIG. 13, the user
can grasp the situation, such as how far the dynamic subject
is, which is difficult to distinguish from the screen, from the
vibration pattern.

[0161] Furthermore, in a case where Function 2 is imple-
mented according to the processing procedure shown in
FIG. 14, in a case where the user wants to capture a dynamic
subject at a desired capturing distance, the user can set the
subject and the capturing distance as desired and know the
optimum capturing timing from the vibration pattern.
[0162] <<Function 3>>

[0163] Function 3 selectable in step S306 is a function of
giving a notification that the specific object has been rec-
ognized by vibration. An important subject other than the
subject of interest can enter the angle of view during
capturing (for example, when a rare bird is to be captured,
another bird of the same type enters the angle of view).
Furthermore, in some cases, a subject of interest, which does
not move, is to be captured at the moment of movement.
According to Function 3, a notification of such timing can be
given by vibration, and the user does not miss a photo
opportunity.

[0164] FIG. 15 shows, in the form of a flowchart, an
example of a processing procedure of Function 3 for giving
a notification of the fact that a specific object has been
recognized by vibration. The illustrated processing proce-
dure is executed under the overall control of the main control
unit 204.

[0165] First, the user sets a subject to be captured as a
specific object (step S1501).

[0166] There are various methods for setting a specific
object. For example, it may be an object registered in
advance such as a face. Furthermore, it is also possible to set
an object that moves in an arbitrarily settable region in the
capturing screen, an object that includes an arbitrarily set-
table color, or the like as the specific object. Alternatively, an
arbitrarily settable region centered on the focused portion
(for example, designated by the touch of the fingertip) on the
touch panel 102 can be set as the specific object.

[0167] Next, the main control unit 204 checks whether
Condition 1 of Function 3 is satisfied (step S1502). Condi-
tion 1 is specifically that the specific object set in step S1501
has entered the capturing screen.

[0168] Then, when the specific object enters the capturing
screen (Yes in step S1502), the main control unit 204
vibrates the vibration unit 103 for a certain period of time
(step S1503) to notify the user that the specific object has
entered the capturing screen. By changing the vibration
cycle, amplitude, number of times, and time of the vibration
unit 103 (for example, shortening the vibration cycle), the
user is notified that the specific object has entered the
capturing screen.

[0169] For example, in a case where a subject that is
expected to suddenly enter the capturing screen is to be
captured, it is effective to implement Function 3 according
to the processing procedure shown in FIG. 15. For example,
when bird information is set in the imaging apparatus 100 in
step S1501 during capturing of a wild bird, it is less likely
to miss a photo opportunity when a desired wild bird flies.
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[0170] Furthermore, FIG. 16 shows, in the form of a
flowchart, another example of a processing procedure of
Function 3 for giving a notification of the fact that a specific
object has been recognized by vibration. The illustrated
processing procedure is executed under the overall control
of the main control unit 204.

[0171] First, the user sets a subject to be captured as a
specific object (step S1601). There are various methods for
setting a specific object. Similarly to the above, it is possible
to set a previously registered object such as a face, a region
arbitrarily set in the capturing screen, a focused portion on
the touch panel 102, or the like as the specific object.

[0172] Next, the main control unit 204 checks whether
Condition 2 of Function 3 is satisfied (step S1602). Condi-
tion 2 is specifically that the specific object set in step S1601
has moved.

[0173] Then, when the specific object moves (Yes in step
S1602), the main control unit 204 vibrates the vibration unit
103 for a certain period of time (step S1603) to notify the
user that the specific object has moved. By changing the
vibration cycle, amplitude, number of times, and time of the
vibration unit 103 (for example, shortening the vibration
cycle), the user is notified that the specific object has moved.

[0174] For example, in a case where a subject whose
stationary state continues but is expected to suddenly move
is to be captured, it is effective to implement Function 3
according to the processing procedure shown in FIG. 16. For
example, when bird information is set in the imaging appa-
ratus 100 in step S1601 during capturing of a wild bird, it is
less likely to miss a photo opportunity when a wild bird
floating on the water surface and standing still suddenly
flaps.

[0175] <<Function 4>>

[0176] Function 4 selectable in step S306 is a function of
guiding the user’s finger to the subject by vibration. Func-
tion 4 can be applied, for example, in a case where the user
uses the touch pad AF function while looking through the
finder 104 or in a case where the user uses the touch AF
function for giving an instruction on auto focus and captur-
ing with one touch on the touch panel 102.

[0177] Function 4 is based on the premise that the vibra-
tion unit 103 is capable of presenting two-dimensional
information such as directions, that is, having a function of
giving a sense of direction to the fingertip of the user who
operates the touch panel 102.

[0178] FIG. 17 shows a configuration example of the
vibration elements of the vibration unit 103 for giving a
sense of direction to the vibration to the fingertip. In the
illustrated example, two vibration elements 1701 and 1702
constituting the vibration unit 103 are arranged on the back
surface of the touch panel 102 so that their vibration
directions are orthogonal to each other. The vibration control
unit 203 controls the vibration of each of the vibration
elements 1701 and 1702 on the basis of an instruction from
the main control unit 204. Then, a combination of vibration
patterns (vibration cycle, amplitude, number of times, time)
of each of the vibration elements 1701 and 1702, that is, a
sense of direction can be given to the user’s fingertip
operating the touch panel 102. Furthermore, by actively
utilizing such a direction presenting function, the position of
the user’s finger operating the touch panel 102 can be guided
to the focus frame position recommended by the camera
system.
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[0179] Note that the configuration of the vibration unit 103
shown in FIG. 17 is merely an example. Furthermore, the
number of vibration elements constituting the vibration unit
103 is not limited to two, but three or more vibration
elements may be arranged on the back surface of the touch
panel 102.

[0180] FIG. 18 shows, in the form of a flowchart, a
processing procedure of Function 4 for guiding the user’s
finger to the subject by vibration. The illustrated processing
procedure is executed under the overall control of the main
control unit 204.

[0181] For example, each time the focus frame is moved
on the touch panel 102 (step S1801), the imaging unit 201
detects the amount of out of focus (step S1802).

[0182] Then, the main control unit 204 checks whether the
touch detection position on the touch panel 102 meets
Condition 1 of Function 4 (step S1803). Condition 1 men-
tioned here is, specifically, that the touch detection position
on the touch panel 102 does not match the focus frame
position recommended by the camera system.

[0183] When the touch detection position on the touch
panel 102 does not match the focus frame position recom-
mended by the camera system (Yes in step S1803), the main
control unit 204 vibrates the vibration unit 103 to guide the
position of the user’s finger in the direction of the focus
frame position recommended by the camera system (step
S1804).

[0184] Note that when vibrating the vibration unit 103 in
step S1804, the vibration pattern may be changed in addition
to presenting the direction. For example, as the touch
detection position on the touch panel 102 becomes closer to
the focus frame position recommended by the camera sys-
tem, the vibration cycle, amplitude, number of times, and
time of the vibration unit 103 are changed (for example, the
vibration cycle is shortened). Thus, the user may be notified
that the finger has approached the recommended position.

[0185] Furthermore, the method of determining the focus
frame position recommended by the camera system is arbi-
trary. For example, a previously registered object such as a
face may be recommended as the focus frame position.
Alternatively, an object specified on the basis of the user’s
past capturing history or the like may be recommended as
the focus frame position.

[0186] Furthermore, as Function 4, in addition to guiding
the user’s finger to the subject by vibration as described
above, the user’s finger may be guided to the focus frame
position recommended by the camera system by video
presentation.

[0187] FIG. 19 shows a configuration example of a screen
for guiding to a focus frame position recommended by the
camera system by video presentation. In the drawing, ref-
erence numeral 1901 denotes the focus frame position
currently set by the touch of the fingertip. Furthermore,
reference numeral 1902 is an arrow indicating the moving
direction to the focus frame position recommended by the
camera system.

[0188] For example, in a case where the user uses the
touch pad AF function while looking through the finder 104,
the user rarely sees the video presentation shown in FIG. 19.
On the other hand, when the user uses the touch AF function
while observing the display screen of the display unit 101,
it is extremely effective because the direction can be pre-
sented by video together with the direction presentation by
vibration. Conversely, in a case where the user uses the
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touch pad AF function while looking through the finder 104,
the presentation by video has almost no meaning, and
Function 4 for guiding the user’s finger to the subject by
vibration is extremely effective.

[0189] Note that the notification to the user using the
screen display as shown in FIG. 19 may be performed, not
on the display unit 101 on the back surface of the main body
of the imaging apparatus 100 (or together with the display
unit), but on the screen of the finder 104 (in the case of an
electronic finder).

[0190] As described above, with the imaging apparatus
100 according to the present embodiment, it is possible to
present useful information to the user by utilizing the
vibration given to the touch panel 102 by the vibration unit
103. The main advantages of the imaging apparatus 100
according to the present embodiment are listed below.
[0191] (1) When the user performs capturing while look-
ing through the finder 104 and while moving the focus frame
using the touch pad AF function, the imaging apparatus 100
can notify the user by vibration before the fingertip unin-
tentionally comes off to the outside of the detection region
of the touch panel 102. Therefore, it is possible to prevent
the user from missing an important photo opportunity.
[0192] (2) The detection region on the touch panel 102 can
be freely set and changed by the user. For example, erro-
neous detection or erroneous recognition of the contact of
the nose tip can be prevented by avoiding a place that the
nose tip nose is likely to come into contact with when the
user performs capturing while looking through the finder
104 from the detection region.

[0193] (3) In a quiet capturing environment in which the
notification sound cannot be output or in a capturing envi-
ronment in which the notification sound cannot be heard due
to noise, the imaging apparatus 100 can give a notification
of focus or the like by vibration as an alternative to the
notification sound.

[0194] (4) In a case where the user uses the touch AF
function while observing the display screen of the display
unit 101, the focus frame is hidden by the finger and the
focus state cannot be visually confirmed, but the focus state
can be recognized on the basis of the notification by vibra-
tion from the imaging apparatus 100, and the position can be
finely adjusted.

[0195] (5) Since the imaging apparatus 100 has a function
of giving a notification of the distance from the subject by
vibration, the user can determine the change in the distance
from the subject by vibration even in a situation where it is
difficult to determine the distance only by the capturing
screen, and it is possible to capture a moving subject at an
appropriate timing.

[0196] (6) The imaging apparatus 100 can designate a
specific object in advance, and give a notification by vibra-
tion when the object suddenly enters the capturing screen or
when the object remains stationary but suddenly starts
moving. By using such a function, the user can reduce the
number of times that the user misses a good photo oppor-
tunity.

[0197] (7) The imaging apparatus 100 has a function that
gives a sense of direction to vibrations to the fingertips.
Using this function, it is possible to achieve new capturing
assistance functions such as guiding the user’s fingertip to
the focus frame recommended by the camera system.
[0198] Note that, as the description of the imaging appa-
ratus 100 of the present embodiment, a series of preprocess-
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ing from Preprocessing 1 to Preprocessing 4 and the con-
figuration of each of Function 1 to Function 4 have been
described. However, the imaging apparatus 100 may have
only some of Preprocessing 1 to Preprocessing 4, for
example, constituting Preprocessing 4 only. Furthermore,
the imaging apparatus may have only some of Function 1 to
Function 4, for example, constituting Function 1 only.

INDUSTRIAL APPLICABILITY

[0199] The technology disclosed in the present specifica-
tion has been described in detail with reference to the
specific embodiment. However, it is obvious that those
skilled in the art can modify or substitute the embodiment
without departing from the gist of the technology disclosed
in the present specification.

[0200] In the present specification, the embodiment in
which the technology disclosed in the present specification
is applied to the imaging apparatus 100 including the finder
and the touch panel as illustrated in FIG. 1 has been mainly
described, but the technology disclosed in the present speci-
fication is not limited thereto. The technology disclosed in
the present specification can be similarly applied to various
types of information devices such as smartphones equipped
with a capturing function and a touch panel.

[0201] In short, the technology disclosed in the present
specification has been described by way of example, and the
contents described in the present specification should not be
construed limitedly. In order to determine the gist of the
technology disclosed in the present specification, the claims
should be considered.

[0202] Note that the technology disclosed in the present
specification may have the following configurations.
[0203] (1) An imaging apparatus including:

[0204] a detection unit that detects a touch position with
respect to a detection region; and

[0205] a control unit that controls a notification on the
basis of a relationship between a first touch position detected
by the detection unit and a second touch position detected
after the first touch position.

[0206] (2) The imaging apparatus according to (1), further
including
[0207] a vibration unit that gives vibration to the imaging

apparatus, in which

[0208] the control unit controls a notification by the vibra-
tion.

[0209] (3) The imaging apparatus according to (1) or (2),
in which

[0210] the control unit controls a notification on a screen

of a display unit.

[0211] (4) The imaging apparatus according to any of (1)
to (3), in which

[0212] the control unit controls the notification on the
basis of a relationship between a first distance between the
detection region and the first touch position and a second
distance between the detection region and the second touch
position.

[0213] (5) The imaging apparatus according to any of (1)
to (4), in which

[0214] the control unit performs control to set a specified
region at a predetermined distance from a boundary of the
detection region and give a notification in a case where the
second touch position is detected between the boundary of
the detection region and the specified region.
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[0215] (6) The imaging apparatus according to any of (1)
to (5), in which

[0216] ina case where the second touch position is outside
the detection region, the control unit performs control to not
give a notification by the vibration.

[0217] (7) The imaging apparatus according to any of (4)
to (6), in which

[0218] the control unit, in a case where time when the first
touch position is detected and time when the second touch
position is detected are within a predetermined time and a
difference between the first distance and the second distance
exceeds a predetermined value, performs control to not give
the notification.

[0219] (8) The imaging apparatus according to any of (1)
to (7), further including

[0220] a display unit that displays a captured image, in
which
[0221] the detection region includes a region set in the

display unit and includes a region for setting a focus frame
of the captured image.

[0222] (9) The imaging apparatus according to (8), in
which

[0223] the control unit sets the detection region specified
by a user.

[0224] (10) The imaging apparatus according to (8) or (9),

further including

[0225] a finder; and

[0226] an eye sensor that detects approach to the finder, in
which

[0227] the control unit, when the eye sensor senses the

approach and the detection unit detects a touch of a prede-
termined area or less, sets the detection region not including
a place where the touch of the predetermined area or less is
detected.

[0228] (11) The imaging apparatus according to (2), in
which
[0229] the control unit controls the vibration unit so as not

to generate vibration outside the detection region.

[0230] (12) The imaging apparatus according to any of (2)
to (11), in which

[0231] the control unit controls the vibration unit so as not
to generate vibration in a state immediately before capturing
by the imaging apparatus.

[0232] (13) The imaging apparatus according to any of (2)
to (12), in which

[0233] the control unit controls the vibration unit so as not
to generate vibration when the detection unit detects a touch
of a predetermined area or more.

[0234] (13-1) The imaging apparatus according to (13), in
which
[0235] the control unit controls the vibration unit so as not

to generate vibration when the detection unit detects contact
of a second predetermined area or more.

[0236] (13-2) The imaging apparatus according to (13), in
which
[0237] the control unit controls the vibration unit so as not

to generate vibration when the detection unit detects a touch
of a specific number of fingers or more.

[0238] (14) The imaging apparatus according to any of (2)
to (13), in which

[0239] the control unit controls a condition of vibration
generated in the vibration unit according to a focus state of
the imaging apparatus.
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[0240] (14-1) The imaging apparatus according to (14), in
which
[0241] the control unit controls a vibration pattern gener-

ated in the vibration unit according to a focus state of the
imaging apparatus.

[0242] (15) The imaging apparatus according to any of (2)
to (14), in which

[0243] the control unit controls a condition of vibration
generated in the vibration unit according to a distance
between the imaging apparatus and a subject.

[0244] (15-1) The imaging apparatus according to (15), in
which
[0245] the control unit controls a vibration pattern gener-

ated in the vibration unit according to the distance.

[0246] (16) The imaging apparatus according to any of (2)
to (15), in which

[0247] the control unit controls a condition of vibration
generated in the vibration unit according to a distance
between the position to be focused and a subject.

[0248] (16-1) The imaging apparatus according to (16), in
which
[0249] the control unit controls a vibration pattern gener-

ated in the vibration unit according to the distance.

[0250] (17) The imaging apparatus according to any of (2)
to (16), in which

[0251] the control unit controls a condition of vibration
generated in the vibration unit according to a recognition
result of a specific object.

[0252] (17-1) The imaging apparatus according to (17), in
which
[0253] the control unit controls a vibration pattern gener-

ated in the vibration unit according to the recognition result.
[0254] (18) The imaging apparatus according to any of (2)
to (17), in which

[0255] the control unit presents a direction to a position of
a specific focus frame by vibration of the vibration unit.

[0256] (19) The imaging apparatus according to (18), in
which
[0257] the vibration unit includes a plurality of vibration

elements including two vibration elements arranged so that
vibration directions are orthogonal to each other.

[0258] (20) A notification control method in an imaging
apparatus including a display unit and a touch panel super-
imposed on a screen of the display unit, the notification
control method including:

[0259] a detection step of detecting a touch position with
respect to a detection region set on the display unit; and
[0260] a control step of controlling a notification on the
basis of a change in the touch position detected in the
detection step.

[0261] (21) An information processing apparatus includ-
ing:
[0262] a detection unit that detects a touch position with

respect to a detection region; and

[0263] a control unit that controls a notification on the
basis of a relationship between a first touch position detected
by the detection unit and a second touch position detected
after the first touch position.

REFERENCE SIGNS LIST

[0264] 100 Imaging apparatus
[0265] 101 Display unit
[0266] 102 Touch panel

[0267] 103 Vibration unit
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[0268] 104 Finder

[0269] 201 Imaging unit

[0270] 202 Panel control unit
[0271] 203 Vibration control unit
[0272] 204 Main control unit

1. An imaging apparatus comprising:
a detection unit that detects a touch position with respect
to a detection region; and
a control unit that controls a notification on a basis of a
relationship between a first touch position detected by
the detection unit and a second touch position detected
after the first touch position.
2. The imaging apparatus according to claim 1, further
comprising
a vibration unit that gives vibration to the imaging appa-
ratus, wherein
the control unit controls a notification by the vibration.
3. The imaging apparatus according to claim 1, wherein
the control unit controls a notification on a screen of a
display unit.
4. The imaging apparatus according to claim 1, wherein
the control unit controls the notification on a basis of a
relationship between a first distance between the detec-
tion region and the first touch position and a second
distance between the detection region and the second
touch position.
5. The imaging apparatus according to claim 1, wherein
the control unit performs control to set a specified region
at a predetermined distance from a boundary of the
detection region and give a notification in a case where
the second touch position is detected between the
boundary of the detection region and the specified
region.
6. The imaging apparatus according to claim 1, wherein
in a case where the second touch position is outside the
detection region, the control unit performs control to
not give a notification by the vibration.
7. The imaging apparatus according to claim 4, wherein
the control unit, in a case where time when the first touch
position is detected and time when the second touch
position is detected are within a predetermined time
and a difference between the first distance and the
second distance exceeds a predetermined value, per-
forms control to not give the notification.
8. The imaging apparatus according to claim 1, further
comprising
a display unit that displays a captured image, wherein
the detection region includes a region set in the display
unit and includes a region for setting a focus frame of
the captured image.
9. The imaging apparatus according to claim 8, wherein
the control unit sets the detection region specified by a
user.
10. The imaging apparatus according to claim 8, further
comprising
a finder; and
an eye sensor that detects approach to the finder, wherein
the control unit, when the eye sensor senses the approach
and the detection unit detects a touch of a predeter-
mined area or less, sets the detection region not includ-
ing a place where the touch of the predetermined area
or less is detected.
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11. The imaging apparatus according to claim 2, wherein

the control unit controls the vibration unit so as not to
generate vibration outside the detection region.

12. The imaging apparatus according to claim 2, wherein

the control unit controls the vibration unit so as not to
generate vibration in a state immediately before cap-
turing by the imaging apparatus.

13. The imaging apparatus according to claim 2, wherein

the control unit controls the vibration unit so as not to
generate vibration when the detection unit detects a
touch of a predetermined area or more.

14. The imaging apparatus according to claim 2, wherein

the control unit controls a condition of vibration generated
in the vibration unit according to a focus state of the
imaging apparatus.

15. The imaging apparatus according to claim 2, wherein

the control unit controls a condition of vibration generated
in the vibration unit according to a distance between the
imaging apparatus and a subject.

16. The imaging apparatus according to claim 2, wherein

the control unit controls a condition of vibration generated
in the vibration unit according to a distance between the
position to be focused and a subject.

13
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17. The imaging apparatus according to claim 2, wherein
the control unit controls a condition of vibration generated
in the vibration unit according to a recognition result of
a specific object.
18. The imaging apparatus according to claim 2, wherein
the control unit presents a direction to a position of a
specific focus frame by vibration of the vibration unit.
19. A notification control method in an imaging apparatus
including a display unit and a touch panel superimposed on
a screen of the display unit, the notification control method
comprising:
a detection step of detecting a touch position with respect
to a detection region set on the display unit; and
a control step of controlling a notification on a basis of a
change in the touch position detected in the detection
step.
20. An information processing apparatus comprising:
a detection unit that detects a touch position with respect
to a detection region; and
a control unit that controls a notification on a basis of a
relationship between a first touch position detected by
the detection unit and a second touch position detected
after the first touch position.

#* #* #* #* #*



