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(57) ABSTRACT

A video recording device includes: a first imaging unit (in
camera) arranged on a same face as that of a display unit of
a casing of the device; a second imaging unit (out camera)
arranged on a face different from that of the display unit of
the casing of the device; and an audio input unit that inputs
a command voice giving an instruction for recording a video
signal. A control unit sets a delay time until start of a
recording process performed by the recording unit after
input of the command voice to be different in accordance
with the enabled imaging unit and sets a delay time of a case
where the first imaging unit is enabled to be longer than a
delay time of a case where the second imaging unit is
enabled.

7 Claims, 12 Drawing Sheets
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1
VIDEO RECORDING DEVICE AND CAMERA

FUNCTION CONTROL PROGRAM

US 12,284,437 B2

TECHNICAL FIELD

The present invention relates to a video recording device
including a plurality of imaging units and a camera function
control program.

BACKGROUND ART

Digital cameras each converting a subject image into an
electric signal using an electronic device such as a CCD
(Charge Coupled Device) and recording the converted elec-
tric signal in a memory notably spread. Recently, commonly,
the functions of such digital cameras are built in information
terminal devices such as a mobile phone, a smartphone, and
a tablet terminal.

In a digital camera, similar to a conventional silver halide
camera, the start of a recording process is triggered fre- 20 is made, the photographing process is immediately started,
quently upon an operation of pressing a shutter button.
Alternatively, in an information terminal device having a
digital camera function, there are also cases where the start
of a recording process is triggered upon a tap operation for
a shutter icon or the like displayed on a monitor unit 25 the user is photographed with the form of his mouth to be in
provided with a touch panel function. Any one of the
operations described above may cause a so-called "camera
shake". As a means for avoiding an occurrence of the
"camera shake" described above, many technologies for
performing a recording process to be triggered upon voice 30
recognition have been disclosed.

As an example thereof, in Patent Document 1, a technol-
ogy has been described in which, for the purpose of allowing
a voice-recognition camera to perform photographing with a
natural pose in accordance with the operation of a subject, 35 which camera is used. Such problems have not been dis-
two kinds of operations including an operation of immedi-
ately performing a photographing operation when a com-
mand voice is recognized and an operation of performing a
photographing operation when a predetermined time elapses
after recognition are provided, and, when the command 40 recording device including a plurality of imaging units such
voice of the latter case is recognized, the photographing
operation performed by the camera is delayed by a time set
in advance.

CITATION LIST

Patent Document

Patent Document 1: JP 1-191840 A SUMMARY OF THE
INVENTION

Problems to be Solved by the Invention

According to the technology disclosed in Patent Docu-
ment 1, it is described that, a predetermined delay time 55 as that of the display unit of a casing of the device and a
between the recognition of a command voice in a voice
recognition camera and the start of a photographing opera-
tion of the camera is arranged, and thus, photographing can
be performed in a natural pose according to the operation of

voices are registered in advance, and a command voice is
selectively used according to a photographing purpose, the
usability of the camera is degraded, and, in a case where a
command voice is incorrectly selected, anticipated photo-
graphing timing is lost.

a subject. However, in a case where a plurality of command 60 enabled; an audio input unit that inputs a command voice

Recently, an information terminal device (video recording
device) such as a camera-attached mobile phone or a smart-

2
phone includes two camera units, one camera unit is pro-
vided on the side of a same face (front face) as that of a
monitor, and the other is provided on the side of a face (rear
face) that is opposite to that of the monitor. In a case where

5 a subject is photographed using such an information termi-
nal device, a subject located in front of a user is photo-
graphed using the camera unit (out camera) provided on the
face opposite to that of the monitor, and the monitor is used
as a finder. On the other hand, in the case of photographing

10 a self-image in which the user himself is a subject, the
subject is photographed using the camera unit (in camera)
provided on the same face as that of the monitor, and the
monitor is used for checking the self-image.

In an information terminal device (video recording

considered in which the start of photographing (the start of
recording) is triggered upon a voice uttered by a user. First,
in a case where a subject located in front of a user is
photographed using the out camera, when voice recognition

device) including such two camera units, a case will be

and, generally, there is no problem. On the other hand, in a
case where a self-image is photographed using the in cam-
era, when voice recognition is made, and immediately the
photographing process is started, there is a problem in that

a state immediately after the utterance of the command
voice. In order to avoid this, it is necessary to delay the start
of the photographing process after the voice recognition by
a predetermined time.

In this way, in a case where a voice recognition function
is applied to an information terminal device (video recording
device) including two cameras of the out camera and the in
camera, in order to photograph a subject in a natural pose,
it is necessary to adjust photographing timing depending on

closed or suggested in conventional technologies including
Patent Document 1.

An object of the present invention is to enable photo-
graphing of a subject with a natural pose using a video

as an out camera and an in camera and improving the
usability of the video recording device in consideration of
the problems described above.

45 Solutions to Problems

As a means for solving the problems described above,
technologies described in the claims are used. In other
words, according to the present invention, there is provided

50 a video recording device that includes an imaging unit, a
display unit, and a recording unit, displays a video signal
input from the imaging unit on the display unit, and records
the video signal using the recording unit, the imaging unit
including a first imaging unit that is arranged on a same face

second imaging unit that is arranged on a face different from
that of the display unit of the casing of the device, the video
recording device including: an operation unit that selects one
of the first imaging unit and the second imaging unit to be

giving an instruction for recording the video signal; and a
control unit that causes the recording unit to start a process
of recording a video signal input from the imaging unit
enabled by the operation unit in accordance with the com-

65 mand voice input to the audio input unit, the control unit
differently setting a delay time until start of the recording
process performed by the recording unit after input of the
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command voice in accordance with the imaging unit enabled
by the operation unit. Here, the control unit sets the delay
time of a case where the first imaging unit is enabled by the
operation unit to be longer than the delay time of a case
where the second imaging unit is enabled.

Effects of the Invention

According to the present invention, photographing of a
subject can be performed with a natural pose using a video
recording device including a plurality of imaging units such
as an out camera and an in camera, and the usability of the
video recording device can be improved.

15 performing data transmission/reception between the mainBRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram that illustrates a video recording
device according to one embodiment of the present inven-
tion. 20 system and other application programs are stored and, for

25 any other application program. The ROM 103 and the RAM

FIG. 2 is a software configuration diagram of a video
recording device 100.

FIG. 3 is a diagram that illustrates the configuration of a
communication system including the video recording device
100.

FIG. 4 is a diagram that illustrates the external view of the
video recording device 100.

FIG. 5 is a diagram that illustrates an example of a basic
screen displayed on a display unit 121.

FIG. 6 is a diagram that illustrates an example of a camera 30 device 100. In addition, the storage unit 110 stores each
function selection screen.

35 function, and such programs are executed in the RAM 104.

FIG. 7 is a diagram that illustrates an example of a
command voice registration screen.

FIG. 8 is a diagram that illustrates an example of a live
view display screen.

FIG. 9 is a diagram that illustrates a process of controlling
switching between recording start delay times.

FIG. 10 is a flowchart that illustrates the flow of a camera
operation of the video recording device 100.

FIG. 11 is a flowchart that illustrates the flow of a 40 (Hard Disc Drive) is used.
command voice registration process (S600).

FIG. 12 is a diagram that illustrates an example of a screen
on which two camera videos are composed and displayed.

FIG. 13 is a diagram that illustrates an example of a screen
on which recording timing is displayed. 45 panel and provides video data processed by the video signal

MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention will be
described with reference to the drawings. In description 50 cessing unit 122 performs a format conversion, a superim-
presented below, a device to which the present invention is
applied will be referred to as a "video recording device" and
may be a recording device that records video signals from a
plurality of cameras (an out camera and an in camera) on a
recording medium. More specifically, in addition to any one 55 by converting light input from a lens using an electronic
of a camera-attached mobile phone and a smartphone
enabling a phone call with an external device using a
telephone network communication unit, a tablet terminal,
and the like, the device may be a digital still camera
recording images by using one still image as a unit, a 60 second imaging unit 124 used as an out camera photograph-
personal digital assistants (PDA) that transmits/receives
information to/from an external device through wireless
communication by using a wireless communication unit, or
a notebook PC (personal computer). In addition, the device
may be a video camera capable of capturing a moving 65 are included therein. In addition, a configuration may be
image, a portable gaming device, or the like or any other
portable digital device.

4
FIG. 1 is a block diagram that illustrates a video recording

device according to one embodiment of the present inven-
tion. Here, a case where the video recording device 100 is a
smartphone or a tablet terminal will be considered. The

5 video recording device 100 includes: a main control unit
101; a system bus 102; a ROM 103; a RAM 104; a storage
unit 110; a video processing unit 120; an audio processing
unit 130; an operation unit 140; a communication processing
unit 150; a sensor unit 160; and an extension interface unit
170.

The main control unit 101 is a microprocessor unit that
controls the overall operation of the video recording device
100 in accordance with a predetermined program. The
system bus 102 is a data communication path used for

control unit 101 and each unit arranged inside the video
recording device 100.

The ROM (Read Only Memory) 103 is a memory in
which a basic operation program such as an operating

example, a rewritable ROM such as an EEPROM (Electri-
cally Erasable Programmable ROM) or a flash ROM is used.
The RAM (Random Access Memory) 104 becomes a work
area at the time of executing the basic operation program or

104 may be integrally configured with the main control unit
101.

The storage unit 110 stores still-image data, a moving-
image data, or the like captured by the video recording

operation setting value of the video recording device 100,
user information (command voice data) of the video record-
ing device 100, and the like. Furthermore, the storage unit
110 stores various programs used for realizing a camera

The storage unit 110 needs to maintain stored information
even in a state in which power is not supplied to the video
recording device 100, and thus, for example, a device such
as a flash ROM, an SSD (Solid State Drive), or an HDD

The video processing unit 120 is configured by: a display
unit 121; a video signal processing unit 122; a first imaging
unit 123; and a second imaging unit 124. The display unit
121, for example, is a display device such as a liquid crystal

processing unit 122 for a user by displaying the video data.
The video signal processing unit 122 includes a video RAM
not illustrated in the diagram and displays input video data
on the display unit 121. In addition, the video signal pro-

position process of a menu or any other OSD (On Screen
Display) signal, and the like as is necessary. Each of the first
imaging unit 123 and the second imaging unit 124 is an
independent camera unit and acquires video data of a subject

device such as a CCD or a CMOS (Complementary Metal
Oxide Semiconductor) sensor into an electric signal. As will
be described later, for example, the first imaging unit 123
used as an in camera photographing the user himself, and the

ing a subject disposed on the periphery are selectively used.
While a configuration including two imaging units is
employed here, a plurality of imaging units may be included
as long as two functions of the in camera and the out camera

employed in which the second imaging unit 124 is config-
ured as a unit that is separate from the video recording
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device 100 and is connected to the video recording device
100 through wired communication or wireless communica-
tion.

The audio processing unit 130 is configured by: an audio
output unit 131; an audio signal processing unit 132; and an
audio input unit 133. The audio output unit 131 is a speaker
and outputs an audio processed by the audio signal process-
ing unit 132. The audio input unit 133 is a microphone and
inputs audio data by converting a command voice of a user
and the like into the audio data. Here, a configuration may
be employed in which the audio input unit 133 is configured
as a unit that is separate from the video recording device 100
and is connected to the video recording device 100 through
wired communication or wireless communication.

The operation unit 140 is a part to which a user's
operation instruction for the video recording device 100 is
input. For example, the operation unit 140 is configured by
a touch panel that is arranged to be superimposed on the
display unit 121 or operation keys in which button switches
are aligned. As the function of the touch panel, a function
included in the display unit 121 may be used. In addition, an
operation may be performed using a keyboard connected to
the extension interface unit 170 to be described later or the
like. Furthermore, an operation may be performed using a
separate information terminal device connected through 25 recognition executing unit 104c; a timing display executing
wired communication or wired communication.

The communication processing unit 150 is configured by:
a LAN (Local Area Network) communication unit 151; a
mobile telephone network communication unit 152; and a

munication unit 151 is connected to a wireless communica-
tion access point of the Internet through wireless commu-
nication and performs transmission/reception of data. The
mobile telephone network communication unit 152 per-

near-field wireless communication unit 153. The LAN com- 30 basic operation program is executed by the main control unit

forms telephone communication (phone call) and transmis- 35 timing display program 110d stored in the storage unit 110
sion/reception of data through wireless communication with
a base station of a mobile telephone network. The near-field
wireless communication unit 153 performs wireless com-
munication at the time of an approach of a corresponding

The sensor unit 160 is a sensor group used for detecting
the state of the video recording device 100 and is configured
by: a GPS (Global Positioning System) reception unit 161;
an acceleration sensor 162; a gyro sensor 163; a geometric
sensor 164; an illuminance sensor 165; and a proximity 50 stored, and each operation setting value of the video record-
sensor 166. By using such a sensor group, the position, the
movement, the inclination, and the azimuth of the video
recording device 100, ambient brightness, a proximity situ-
ation of surrounding objects, and the like are detected. In
addition, any other sensor may be included therein.

The extension interface unit 170 is an interface group
used for extending the function of the video recording
device 100 and is configured by: a video/audio interface; a
USB (Universal Serial Bus) interface; a memory interface;
and the like. The video/audio interface performs input of a 60 recording start is delayed. Here, the programs 110b to 110d
video signal/audio signal from an external video/audio out-
put device, output of a video signal/audio signal to an
external video/audio input device, and the like. The USB
interface connects a keyboard or other USB devices. The
memory interface connects a memory card or any other 65 partial storage area (other programs 110e) inside the storage
memory medium and performs transmission/reception of
data.

reader/writer. Each of the LAN communication unit 151, the 40 tive feature of this embodiment is a camera operation
mobile telephone network communication unit 152, and the
near-field wireless communication unit 153 includes a cod-
ing circuit, a decoding circuit, an antenna, and the like. In
addition, an infrared communication unit and the like may
be included therein.

6
In addition, a configuration of a digital television broad-

cast reception function, an electronic money payment func-
tion, or the like may be added to the information terminal
device such as a smartphone or a tablet terminal. The video

FIG. 2 is a software configuration diagram of the video
recording device 100 according to this embodiment and
illustrates the software configurations of the ROM 103, the

recording device 100 illustrated in FIG. 1 is assumed to be
an information terminal device and thus includes configu-
rations such as the communication processing unit 150 and
the sensor unit 160 that are not essential for the execution of
the present invention, and, also in the case of a configuration
not including such configurations, the operations according
to the present invention can be performed.

RAM 104, and the storage unit 110.
In the ROM 103, a basic operation program 103a such as

an operating system and other application programs 103b
are stored. By updating the programs stored in the ROM
103, the versions of the basic operation program and the
other application programs can be upgraded, and functional
expansion thereof can be made.

The RAM 104 is a work area when various programs are
executed and is configured by: a basic operation executing
unit 104a; a camera function executing unit 104b; a voice

unit 104d; and a temporary storage area 104e, and the like.
For example, the basic operation executing unit 104a is
configured as the basic operation program 103a stored in the
ROM 103 is expanded into the RAM 104, and the expanded

101. The camera function executing unit 104b, the voice
recognition executing unit 104c, and the timing display
executing unit 104d are configured as a camera function
program 110b, a voice recognition program 110c, and a

(recording start timing switching) performed by the camera
function executing unit 104b, the voice recognition execut-
ing unit 104c, and the timing display executing unit 104d.

The storage unit 110 includes a various information/data
45 storing area 110a and stores the camera function program

110b, the voice recognition program 110c, and the timing
display program 110d therein. In the various information/
data storing area 110a, still-image data, moving-image data,
and the like captured by the video recording device 100 are

ing device 100, user's information, and the like are stored.
The camera function program 110b performs control of
switching of a delay time until recording starts in accordance
with one of the first imaging unit 123 and the second

55 imaging unit 124 to be used. The voice recognition program
110c is used for registering a user's voice and recognizing
whether or not a command voice input as a trigger operation
is correct. The timing display program 110d is used for
displaying timing of recording start on the screen when the

described above may be integrated into only one program
having the functions thereof.

In addition, the ROM 103 may not have an independent
configuration as illustrated in FIGS. 1 and 2 but may use a

unit 110. Furthermore, the camera function executing unit
104b, the voice recognition executing unit 104c, and the

are expanded into the RAM 104 and are executed by the
main control unit 101. The temporary storage area 104e is an
area in which data is temporarily maintained as is necessary
when various application programs are executed. A distinc-
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100 according to this embodiment. The video recording
device 100 is connected to a wide-area public network 201
such as the Internet through a wireless communication
access point 202. In addition, the video recording device 100
is connected to a mobile telephone communication server
213 through a base station 203 of a mobile telephone
communication network. An application server 211, an
image data server 212, and a mobile telephone communi-
cation server 213 are connected to the wide-area public
network 201. In the communication processing unit 150 of
the video recording device 100, the LAN communication
unit 151 is connected to the wireless communication access
point 202 of the Internet 201 and performs transmission/
reception of data. In addition, the mobile telephone network
communication unit 152 is connected to the base station 203
of the mobile telephone communication network and per-
forms transmission/reception of data.

timing display executing unit 104d may be configured by
hardware realizing equivalent operations.

FIG. 3 is a diagram that illustrates the configuration of a
communication system including the video recording device

By using such a communication system, the video record-
ing device 100 can download a new application program
from the application server 211 through the Internet 201 and
the wireless communication access point 202 or the base 25 corresponds to a position on the display unit 121 at which a
station 203 of the mobile telephone communication net-
work. At this time, the downloaded new application program
is stored in the storage unit 110. The main control unit 101
expands the new application program stored in the storage
unit 110 into the RAM 104 and executes the new application 30 function selection screen displayed at the time of starting the
program, thereby realizing a new function of the video
recording device 100, whereby a function expansion can be
made.

Each of the programs described above may be in the state
of being stored in the ROM 103, the storage unit 110, or the 35 photographing is performed using the in camera; a command
like of the video recording device 100 in advance at a time
point of product shipment. Alternatively, after the product
shipment, the programs may be acquired from the applica-
tion server 211 or the like on the Internet 201 through the
LAN communication unit 151 or the mobile telephone 40 photographing target. Alternatively, in a case where a com-
network communication unit 152. Furthermore, the pro-
grams stored in a memory card or the like may be acquired
through the extension interface unit 170.

FIG. 4 is a diagram that illustrates the external view of the
video recording device 100 according to this embodiment. 45 mand voice is registered. The command voice registration
Here, a case is illustrated in which the video recording
device 100 is an information terminal device such as a
smartphone, (a) is a diagram of a front face, and (b) is a
diagram of a rear face (back face). On the front face side of
the video recording device 100, a display unit 121 is 50 audio input unit 133 and is stored. At the time of playback,
arranged. The first imaging unit (camera unit) 123 is
arranged on a same face (front face) as that of the display
unit 121, and the second imaging unit (camera unit) 124 is
arranged on a face (rear face) opposite to the display unit
121. Hereinafter, the first imaging unit 123 arranged on the 55 view display screen 330 is configured by: a command voice
same face as that of the display unit 121 will be referred to
as an "in camera", and the second imaging unit 124 arranged
on the side opposite to the display unit 121 will be referred
to as an "out camera". Here, the position of the second
imaging unit 124 may be arranged on a side face or the like 60 unit 124 (out camera) as it is. In this example, an out camera
other than the same face as that of the display unit 121. The
first imaging unit 123 (in camera) mainly photographs the
user himself as a subject, and the second imaging unit 124
(out camera) photographs a subject disposed on the periph-
ery. 65 operation such as pinch-out/in at a position located at an

As the operation unit 140 that receives an operation
instruction from a user for the video recording device 100,
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and an audio input unit (microphone) 133 are included.
Next, an example of various screens displayed on the

display unit 121 in accordance with various operations of the
video recording device 100 will be illustrated.

FIG. 5 is a diagram that illustrates an example of a basic
screen displayed on the display unit 121. The basic screen
300 is displayed when the power of the video recording
device 100 is turned on according to pressing of the power
key 142 or when the home key 143 is pressed during the
execution of an arbitrary application program. An icon
group 301 displayed on the basic screen 300 is a collection
of icons associated with application programs that can be
executed by the video recording device 100. By selecting
any one of icons, a predetermined application program
associated with the selected icon is executed. Among the
icons, an icon 302 is an icon at the time of executing the
camera function that is a distinctive feature of the video
recording device 100 according to this embodiment.

various operation keys (a power key 142 and a home key
143) according to the touch panel 141 arranged to be
superimposed on the display unit 121 and button switches
are arranged. In addition, an audio output unit (speaker) 131

The selection of an icon may be performed by performing
a tap operation for an area on the touch panel 141 that

target icon is displayed. Alternatively, an operation key such
as a cross cursor key or a determination key not illustrated
in the drawing may be performed.

FIG. 6 is a diagram that illustrates an example of a camera

camera function. The camera function selection menu screen
310 is configured by: an out camera selection icon 311 used
in a case where photographing is performed using the out
camera; an in camera selection icon 312 in a case where

voice registration icon 313 used in a case where a command
voice is registered; a delay time setting icon 314 used in a
case where a recording start delay time is set; and an end
icon 315. A user selects a camera in accordance with a

mand voice is not registered, before the photographing
process, a command voice is registered.

FIG. 7 is a diagram that illustrates an example of a
command voice registration screen displayed when a com-

screen 320 is configured by: a recording start/stop icon 321;
a playback start/stop icon 322; and a return icon 323. At the
time of recording, the recording start/stop icon 321 is
selected, and a voice uttered by the user is input from the

the playback start/stop icon 322 is selected, and the stored
user's voice is output from the audio output unit 131.

FIG. 8 is a diagram that illustrates an example of a live
view display screen displaying a camera video. The live

reception icon 331; a live view window 332; a shutter icon
333; and an end icon 334.

The live view window 332 displays video data input from
the first imaging unit 123 (in camera) or the second imaging

view input from the second imaging unit 124 is displayed.
A user adjusts the layout and the like of a subject to be
captured while checking a video displayed in the live view
window 332. In addition, by performing a touch panel

upper part of the live view window 332, zoom-in/out of a
displayed video is controlled.

Maxell, Ltd.
Ex. 2009

Page 18 of 23



9

US 12,284,437 B2

The command voice reception icon 331 represents that a
recording process can be started by using a command voice
input from the audio input unit 133 as a trigger. In other
words, by displaying the icon 331, it represents that the
voice input function is enabled (alternately, the voice input
function may be represented to be enabled by changing the
shape of the icon 331). The shutter icon 333 is used for
starting a recording process by using the selection of the
shutter icon as a trigger. The user can use both the audio
input unit 133 and the shutter icon 333 as a trigger for 10

starting a recording process. In addition, whether or not the
function for using a voice input as a trigger is enabled can
be selected by the user.

Hereinafter, the camera function (an operation for delay-
ing the start of recording) that is a distinctive feature of the
video recording device 100 according to this embodiment
will be described.

In a general subject photographing process, it is preferable
that a delay time until the start of a recording process after
a shutter operation (in this embodiment, including the input
of a command voice used as a trigger for starting a recording
process) is as close as possible to zero. However, in a case
where the user himself is photographed (self-image photo-
graphing) using a camera that starts a recording process 25 may be set thereto by the user. In a case where the setting is
using a voice input as a trigger, such a delay time is not
preferable since the user is photographed with his mouth in
a state immediately after the utterance of a command voice
in that case. In order to avoid this, in this embodiment, a
predetermined delay time until the start of a recording
process after the input of a command voice is provided. In
other words, a control process is performed such that switch-
ing to a delay time until the start of recording after detection
of a trigger for starting the recording process is made in
accordance with a photographing target (an external sub-
ject/a self-image) or a photographing method (the out cam-
era/the in camera).

FIG. 9 is a diagram that illustrates a process of controlling
switching between recording start delay times. The video 40 illustrated in Patent Document 1 described above in which
recording device 100 according to this embodiment per-
forms the process of controlling switching between delay
times in accordance with which one of the two cameras is
used.

In a control sequence, when a trigger operation start 401 45 of a command voice. In addition, compared to a camera
(an input of a command voice) is received, after a trigger
recognition process 402 (a process of recognizing a com-
mand voice) and a standby process 403 of a predetermined
time are performed, a recording process start 404 is per-
formed. Then, a predetermined recording sequence 405 50 time, and accordingly, the usability is improved.
(storage of video data) is executed, and a recording process
end 406 is performed.

As illustrated in (a), in a case where a subject is photo-
graphed using the second imaging unit 124 (out camera), a
standby process 403 of a standby time Ta is performed. On 55 known, and thus description thereof will not be presented. In
the other hand, as illustrated in (b), in a case where a subject
is photographed using the first imaging unit 123 (in camera),
a standby process 403 of a standby time Tb is performed.
Here, the standby times of both the cases are different from
each other, and the standby time Tb is set to be longer than 60 described as processes executed by the executing units 104a
the standby time Ta (Ta<Tb). Accordingly, a delay time until
the recording process start 404 from the trigger operation
start 401 is longer at the time of using the in camera
illustrated in (b) than at the time of using the out camera
illustrated in (a). In this way, the delay time is automatically 65 FIG. 5, the basic operation executing unit 104a operates the
switched over in accordance with selection of one of the
second imaging unit 124 (out camera) and the first imaging

10
unit 123 (in camera). Therefore, an optimal video corre-
sponding to a photographing target (an external subject/a
self-image) can be recorded.

Here, in the delay time until the recording process start
404 from the trigger operation start 401, the trigger recog-
nition process 402 and the standby process 403 are included.
In the trigger recognition process 402, a process of inputting
a command voice from the audio input unit 133 and a
process of checking the data matching ratio between voice
data of the command voice input by the voice recognition
executing unit 104c and voice data of the recorded command
voice are included. Accordingly, a time required for the
trigger recognition process 402 is not basically zero. Mean-
while, the standby process 403 is a process that is inten-
tionally inserted for adjusting the timing of the recording
process start 404. Thus, when the second imaging unit 124
(out camera) is used, in order to further decrease the delay
time, it is preferable that the standby time Ta of the standby

15

process 403 is close to zero.
While fixed values different from each other may be set to

the standby time Ta at the time of using the out camera
illustrated in (a) and the standby time Tb at the time of using
the in camera illustrated in (b) in advance, arbitrary values

made by the user, a method may be used in which the
standby times are selected from among a plurality of values
prepared in advance. Also in such a case, it is apparent that
the standby time Tb is set to be longer than the standby time

30 Ta. The delay time setting icon 314 illustrated in FIG. 6 is
used for the user to set the delay times (standby times).

In the recording sequence 405, not only the process of
recording video data in the storage unit 110 (or the image
data server 212 or any other memory device), but focusing

35 of a camera unit, an exposure process, an A/D conversion
process for the output of a CCD/CMOS sensor, a gamma
correction, noise elimination, and image compression pro-
cess are performed.

According to this embodiment, compared to a case as

a plurality of command voices are prepared in advance, and
the timing at which a recording process is started is delayed
in accordance with a command voice, there is no risk of
losing the photographing timing due to erroneous selection

device having a plurality of photographing modes (for
example, an ordinary mode and a self-timer mode) having
mutually-different delay times, checking/selecting of the
mode do not need to be performed at each photographing

Next, the flow of the camera operation of the video
recording device 100 according to this example will be
described in detail. Here, general operations/manipulations
as a camera device such as focusing and exposure are

addition, in order to simplify the description, processes
performed by the main control unit 101 expanding various
programs stored in the ROM 103 and the storage unit 110
into the RAM 104 and executing the programs will be

to 104d of the RAM 104.
FIG. 10 is a flowchart that illustrates the flow of the

camera operation of the video recording device 100. When
the icon 302 is selected on the basic screen 300 illustrated in

camera function executing unit 104b and transfers the con-
trol subject to the camera function executing unit 104b.
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The camera function executing unit 104b displays the
camera function selection menu screen 310 illustrated in
FIG. 6 (S501) and determines a function menu (icon) that
has been selected by the user (S502).

In S502, in a case where the user selects (1) the out
camera selection icon 311, the camera function executing
unit 104b enables the second imaging unit 124, starts
inputting video data from the out camera (S503), and
displays the input video data on the display unit 121 as a live
view (S505). On the other hand, in a case where the user 10
selects (2) the in camera selection icon 312, the camera
function executing unit 104b enables the first imaging unit
123, starts inputting video data from the in camera (S504),
and displays the input video data on the display unit 121 as
a live view (S505). 15 operated, a delay time until the start of recording from

In S502, in a case where the user selects (3) the command
voice registration icon 313, the camera function executing
unit 104b operates the voice recognition executing unit 104c
and executes a command voice registration process (S600).
This command voice registration process (S600) will be
additionally described with reference with FIG. 11. In addi-
tion, in S502, in a case where the user selects the end icon
315 (not illustrated in the drawing), the camera function
executing unit 104b returns the control subject to the basic
operation executing unit 104a. The basic operation execut- 25 voice registration process can use the video recording device
ing unit 104a displays the basic screen 300 and ends the
operation of the camera function executing unit 104b.

In S505, the camera function executing unit 104b displays
the live view display screen 330 illustrated in FIG. 8 and
operates the voice recognition executing unit 104c. Then, it 30 Thus, it may be configured such that whether the use is
is determined whether the user has selected the shutter icon
333 as a trigger operation (S506) or whether there is a
command voice input from the audio input unit 133 (S507).
In S506, in a case where the user selects the shutter icon 333,
the process proceeds to S509. 35 command voice registration process (S600) illustrated in

In S507, in a case where the input of a command voice
from the audio input unit 133 is detected, the camera
function executing unit 104b transmits the voice data of the
input command voice to the voice recognition executing unit
104c. The voice recognition executing unit 104c compares 40 (S601), and determines an icon disposed within the screen
the voice data of the input command voice with the voice
data of the registered command voice that is registered in the
various information/data storing area 110a of the storage
unit 110 and determines whether or not the input command
voice is correct (S508). More specifically, the voice recog- 45 playback start/stop icon 322 of "(2)", the process proceeds
nition executing unit 104c acquires a data matching ratio
between the voice data of the input command voice and the
voice data of the registered command voice and determines
whether or not the matching ratio is a predetermined thresh-
old or more. A result of the determination is transmitted to 50 and the process proceeds to S501 illustrated in FIG. 10.
the camera function executing unit 104b, and, when the
command voice is correct, the process proceeds to S509. On
the other hand, when the command voice is incorrect, the
voice data of the input command voice is discarded, the
process is returned to S506, and again, the process stands by 55 321 again during the execution of the recording process
for selection of the shutter icon 333 or input of a new
command voice (S507).

In S509, the camera function executing unit 104b checks
whether the camera that is currently operated is the first
imaging unit 123 (in camera) or the second imaging unit 124 60 a command voice under the control of the camera function
(out camera) (in other words, whether the icon selected in
S502 is the out camera selection icon 311 or the in camera
selection icon 312).

function executing unit 104b executes a predetermined 65 voice is registered in the various information/data storing
standby process (the standby time Ta: short) (S510) and
then, starts a recording sequence (S512). On the other hand,

In a case where (1) the out camera is operated, the camera

12
in a case where (2) the in camera is operated, the camera
function executing unit 104b executes a predetermined
standby process (the standby time Tb: long) (S511) and then,
starts a recording sequence (S512). In the standby process of
S511, a timing display process to be described later with
reference to FIG. 13 may be performed together. When the
recording sequence of S512 ends, the process is returned to
S506, and a standby process for a next trigger operation is
performed.

In this way, in the camera operation according to this
embodiment, the recording process is started using a com-
mand voice input to the audio input unit 133 or the process
of selecting the shutter icon 333 as a trigger. At that time, in
accordance with the out camera or the in camera that is

timing at which the trigger is received is automatically
switched over.

In addition, the determination of the input voice in S508
may be performed based not only on the comparison of the
matching ratio of the voice data but also on a detailed
comparison of voice print data or the like or a comparison
based on only matching between keywords. In a case where
the detailed comparison is made based on the voice print
data or the like, only a user who has performed the command

100, whereby the security is improved. On the other hand,
in a case where the comparison is made based on only
keywords, anyone including the user can use the video
recording device 100, whereby the usability is improved.

limited to a specific user or not is determined by performing
switching between comparison methods in accordance with
a use environment.

FIG. 11 is a flowchart that illustrates the flow of the

FIG. 10.
The camera function executing unit 104b operates the

voice recognition executing unit 104c, displays the com-
mand voice registration screen 320 illustrated in FIG. 7

that is selected by the user (S602). In a case where the user
selects the recording start/stop icon 321 of "(1)", the process
proceeds to S603, and an operation of recording a command
voice is performed. In a case where the user selects the

to S606, and an operation of playing back a command voice
is performed. In a case where the user selects the return icon
323 of "(3), the camera function executing unit 104b ends
the operation of the voice recognition executing unit 104c,

In the recording operation of S603, the camera function
executing unit 104b starts a process of recording a voice
signal input from the audio input unit 133. Then, when it is
detected that the user selects the recording start/stop icon

(S604), the process of recording a voice signal input from
the audio input unit 133 ends. The voice recognition execut-
ing unit 104c registers recorded voice data in the various
information/data storing area 110a of the storage unit 110 as

executing unit 104b (S605). Thereafter, the camera function
executing unit 104b moves the control to S601.

In the playback operation of S606, the voice recognition
executing unit 104c checks whether or not the command

area 110a of the storage unit 110 under the control of the
camera function executing unit 104b. In a case where the
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command voice is registered, the voice recognition execut-
ing unit 104c reads the registered command voice from the
various information/data storing area 110a, and the camera
function executing unit 104b starts a process of playing back
the registered command voice that has been read. A voice
signal of the registered command voice that has been played
back is output from the audio output unit 131 (S607). Then,
when it is detected that the user selects the playback start/
stop icon 322 again during the execution of the playback
process (S608), the camera function executing unit 104b 10
ends the process of playing back the registered command
voice (S609). Thereafter, the camera function executing unit
104b moves the control to S601.

On the other hand, in a case where the command voice is
not registered in S606, the camera function executing unit 15
104b displays an indication thereof on the display unit 121
and moves the control to S601. In addition, in S608, also in
a case where it is not detected that the user selects the
playback start/stop icon 322 again, after the process of
playing back all the data of the registered command voice 20
ends, the control is moved to S601.

According to the command voice registration process
described above, a voice of a user's taste can be registered
as a command voice used as a trigger for the start of a
recording process, and the registered command voice can be 25
checked.

Next, additional functions of the video recording device
100 according to this embodiment will be described.

FIG. 12 is a diagram that illustrates an example of a screen
on which two camera videos are composed and displayed. In 30 controlled by the timing display executing unit 104d and is
this case, both the first imaging unit 123 (in camera) and the
second imaging unit 124 (out camera) are simultaneously
enabled, and two units of video data are input. In a live view
window 336 of the live view display screen 330, video data

from the in camera are composed in the form of PinP
(Picture in Picture) and are displayed.

336a input from the out camera and video data 336b input 35 when the bar arrives at the camera mark 341c that is an end

A process of recording the video data composed in the
form of PinP in this way is performed as below. When a
trigger operation (command voice input) is received, a 40 icon 341.
standby process having the standby time Ta (short) is
performed for the video data 336a of the out camera, and the
standby process having the standby time Tb (long) is per-
formed for the video data 336b supplied from the in camera.
Then, both the video data 336a and the video data 336b are 45 time can be made, and any design may be employed as long
composed and recorded. Accordingly, image data supplied
from each of two cameras can be recorded in an optimal
state.

However, according to the method described above, a
predetermined time difference occurs between the two units 50 other hand, when the second imaging unit 124 (out camera)
of video data, and there are cases where a video after the
composition becomes unnatural depending on the situation
of the subject. In such a case, both the standby times are
configured to coincide with each other. More specifically,
the standby time Tb (long) of the in camera is also applied 55 effective, and, thus, it is preferable that the length of the
to the standby time of the out camera. In such a case, there
is no time difference between two units of video data, and
unnaturalness can be resolved. Whether the standby times of
the two units of video data are configured to be the same or
different from each other can be selected by the user 60 device 100 of this embodiment, a delay time is arranged
depending on the situation of a subject by arranging a
selection switch.

FIG. 13 is a diagram that illustrates an example of a screen
on which recording timing is displayed.

As described above, in this embodiment, a delay time 65 and the in camera) that is used. Accordingly, in a case where
until the start of recording from a trigger operation (com-
mand voice input) is arranged. Particularly, in a case where

14
a video supplied from the first imaging unit 123 (in camera)
is recorded, the standby time Tb of the standby process is
increased. For this reason, there are cases where the user
does not know when an actual recording process is started
and feels inconvenience. Thus, in order to resolve this, the
timing of the start of recording is displayed on the display
unit.

"(a)" illustrates a live view display screen 330 and is in a
state standing by for a trigger operation while a camera
video is displayed. Here, in a live view window 335,
video data supplied from the in camera is displayed. In
addition, in order to receive a trigger operation, a
command voice reception icon 331 and a shutter icon
333 are displayed. In this state, the user utters a
command voice or selects the shutter icon 333 as a
trigger operation.

"(b)" illustrates a recording timing display screen 340
after the reception of a trigger operation. The command
voice reception icon 331 and the shutter icon 333 used
for a trigger operation are eliminated, and a timing
display icon 341 is displayed by the timing display
executing unit 104d. In this state, a trigger recognition
process and a predetermined standby process (in this
example, having the standby time Tb: long) are per-
formed.

The timing display icon 341 is configured by: a micro-
phone mark 341a; a progress bar 341b; and a camera mark
341c. In the progress bar 341b, a time elapse (painted white)
until the start of recording is displayed. The display state is

linked to the standby process described above. In other
words, the bar starts to grow from the microphone mark
341a that is a start point at a time point when the voice
recognition process of a command voice is completed, and,

point, the recording sequence is started. The user can easily
acquire a time elapse of the standby process and the timing
of the start of the recording process by visually recognizing
the bar display of the progress bar 341b of the timing display

as the remaining time can be roughly perceived.

The design of the timing display icon 341 may be vari-
ously represented. Instead of the progress bar, for example,
a remaining time display according to countdown using a
numerical value or an animation in the shape of an analog

To display the recording timing display screen 340
described above is effective when the first imaging unit 123
(in camera) having a long standby time Tb is used. On the

having a short standby time Ta is used, the display of the
progress bar 341b instantly ends, and thus, it does not have
any meaning. However, in a case where the standby time Ta
is set to a large value to some degrees, the display is

standby time is compared with a threshold, and, in a case
where the length of the standby time is larger than the
threshold, the recording timing display screen is displayed.

As described above, according to the video recording

until a recording process is started after detection of a trigger
operation for the start of the recording process, and the
length of the delay time is automatically switched over in
accordance with one of two camera units (the out camera

a recording process is started using a command voice input
as a trigger or in a case where the user himself is photo-
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graphed using the in camera (self-image photographing), a
subject can be photographed in a natural pose. In addition,
by displaying the recording timing display screen 340, also
in a case where a delay time is arranged between the trigger
operation and the recording process, timing at which the 5
recording process is actually performed can be easily
acquired. Accordingly, a video recording device having
improved usability can be provided.

As above, while several embodiments of the present
invention have been described, the configuration realizing 10
the technology according to the present invention is not
limited to the embodiments described above, and various
application examples and modified examples can be made.
In other words, in the embodiment described above, while
an applied device has been called and described as a video 15
recording device, more specifically, the applied device may
be a mobile phone having a camera function, a smartphone,
a tablet terminal, a digital still camera, a personal digital
assistants (PDA), or a notebook PC. Furthermore, the
applied device may be a video camera, a portable gaming 20
device, or any other portable digital device. In addition,
numerical values, display terms, and the like represented in
the embodiments and the drawings are merely examples,
and, in a case where they are equivalent in accordance with
an applied device, the effects of the present invention are not 25
degraded.

Some or all of the functions and the like of the present
invention described above may be realized by hardware, for
example, by designing them using an integrated circuit or
the like. In addition, the functions and the like may be 30
realized by software as a microprocessor unit or the like
analyses and executes a program realizing each of the
functions. Furthermore, hardware and software may be used
together.

In addition, control lines and information lines illustrated 35
in the drawings are lines that are considered to be necessary
for the description, and it cannot be determined that all the
control lines and all the information lines for products are
necessarily illustrated. Actually, most of all the configura-
tions may be considered to be connected to each other. 40

REFERENCE SIGNS LIST

100 Video recording device
101 Main control unit
102 System bus
103 ROM
104 RAM
104a Basic operation executing unit
104b Camera function Executing unit
104c Voice recognition executing unit
104d Timing display executing unit
110 Storage unit

45

50

120 Video processing unit
121 Display unit
122 Video signal processing unit
123 First imaging unit (in camera)

55

124 Second imaging unit (out camera)
130 Audio processing unit

60131 Audio output unit
132 Audio signal processing unit
133 Audio input unit
140 Operation unit
150 Communication processing unit
160 Sensor unit 65 further comprising the steps of:
170 Extension interface unit
300 Basic screen

16
310 Camera function selection menu screen
320 Command voice registration screen
330 Live view display screen
340 Recording timing display screen

The invention claimed is:
1. An image recording method of an image recording

device configured to execute a plurality of different photo-
graphing processes, comprising the steps of:

photographing an object and acquiring an image signal by
a first camera or a second camera, the first camera being
arranged on the same face side of a touch display and
configured to acquire a first image signal, the second
camera being arranged on an opposite side of the touch
display and configured to acquire a second image
signal;
receiving a command voice from an audio input inter-

face;
controlling to enable one of the first camera and the

second camera;
when the audio input interface receives the command

voice giving a first instruction to start a recording of
an image signal in a state in which the first camera
is enabled, controlling to start a recording of the first
image signal in response to the first instruction;

when the touch display receives the touch operation
instruction giving a second instruction, to start a
recording of an image signal in a state in which the
second camera is enabled, controlling to start a
recording of the second image signal in response to
the second instruction; and

performing control such that a first standby time
between a recognition of the first instruction and a
start of the recording of the first image signal
acquired by the first camera after the first camera is
enabled and the second camera is disabled is longer
than a second standby time between the recognition
of the second instruction and a start of the recording
of the second image signal acquired by the second
camera after the second camera is enabled and the
first camera is disabled.

2. The image recording method according to claim 1,
wherein one of the first standby time or the second

standby time controlled by the control circuitry is
arbitrarily settable or selectable by a user.

3. The image recording method according to claim 1,
further comprising the step of:

causing an elapse state of the first standby time from a
recognition of the first instruction to a start of the
recording of the first image signal to be displayed on
the touch display.

4. The image recording method according to claim 1,
further comprising the step of:

recording the first image signal input from the first camera
or the second image signal input from the second
camera in an internal storage.

5. The image recording method according to claim 1,
further comprising the step of:

recording the first image signal input from the first camera
or the second image signal input from the second
camera in a memory medium connected to the image
recording device.

6. The image recording method according to claim 1,

performing communication with a server device on the
Internet; and
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recording the first image signal input from the first camera
or the second image signal from the second camera in
the server device.

7. The image recording method according to claim 1,
further comprising the steps of:

performing control such that a command voice to be
recorded in a command voice storage is received from
the audio input interface and stored in the command
voice storage as a command voice registration process;

determining that the command voice instructs the photo- 10
graphing when the command voice input to the audio
input interface is identical to the command voice stored
in the command voice storage; and

determining that the command voice does not instruct the
photographing when the command voice input to the audio 15
input interface is not identical to the command voice stored
in the command voice storage.

* * * *

18
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