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(54) OVEN AND OVEN DOOR OPENING AND CLOSING METHOD

(57) Provided herein is an oven comprising a cooking
compartment provided in a case and configured to ac-
commodate foodstuff; a door capable of opening or clos-
ing the cooking compartment; a camera portion capable
of capturing an image of an inside of the cooking com-
partment; a communication portion , configured to com-
municate with an external portable device; a door open-
ing or closing unit configured to open or close the door;
and a controller configured to control the camera portion,
the communication portion, and the door opening or clos-
ing unit. The controller is configured to control the com-
munication portion to transmit one of a video or image
captured using the camera portion to the portable device.
The controller is further configured to control the door
opening or closing unit to open or close the door using
control information received through the communication
portion, the controller is configured to transmit second
control information corresponding to completion of cook-
ing of the foodstuff to the portable device through the
communication portion, and the controller is configured
to receive third control information from the portable de-
vice in response to the transmitted second control infor-
mation and to control the door opening or closing unit to
open the door according to the third control information.
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Description

TECHNICAL FIELD

[0001] Following embodiments relate to an oven and
a method of opening or closing a door of the oven. In
detail, they relate to an oven capable of being remotely
controlled to open or close a door thereof when cooking
has been completed, and a method of opening or closing
the door of the oven.

BACKGROUND ART

[0002] Ovens, which are appliances configured to cook
foodstuff, may be classified as an electric oven, a gas
oven, and a microwave oven according to a heat source
thereof. An electric oven converts electric energy into
thermal energy and heats foodstuff, a gas oven burns
gases and heats foodstuff, and a microwave oven emits
microwaves toward foodstuff to heat the foodstuff.
[0003] When cooking is performed using an oven, it is
necessary to directly approach and check the oven to
check a state of cooking of the foodstuff and add sea-
soning to the foodstuff. As necessary, the foodstuff may
be checked through a transparent window of the oven or
directly checked by opening a door.
[0004] When a user does something else outside a
kitchen or cooks other foodstuff in the kitchen, it is incon-
venient to multitask while checking the foodstuff in the
oven.

DISCLOSURE OF THE INVENTION

TECHNICAL SOLUTION

[0005] The present invention is directed to subject mat-
ter as defined in the claims.
[0006] In accordance with an embodiment of the
present disclosure, an oven includes: a cooking compart-
ment provided in a case and configured to accommodate
foodstuff; a door capable of opening or closing the cook-
ing compartment; a camera portion capable of capturing
an image of an inside of the cooking compartment and
located outside the door; a communication portion con-
nected to an external portable device; a door opening or
closing unit configured to open or close the door by re-
mote control; and a controller configured to control the
camera portion, the communication portion, and the door
opening or closing unit, the controller controls the com-
munication portion to transmit one of a video or image
captured using the camera portion to the portable device,
and the controller controls the door opening or closing
unit to open or close the door using the control information
received through the communication portion.
[0007] In accordance with an aspect of the present dis-
closure, a door opening or closing unit may include a
motor, a cam driven by the motor, a door latch connected
to the cam and configured to linearly move, and a push

bar connected to the door latch and configured to come
into contact with the door.
[0008] In accordance with an aspect of the present dis-
closure, the controller may control the door opening or
closing unit to open the door to an angle at which the
door is closable by a weight of the door and an elastic
force of a hinge.
[0009] In accordance with an aspect of the present dis-
closure, the camera portion may be disposed outside the
door to incline and captures an image of the inside of the
cooking compartment.
[0010] In accordance with an aspect of the present dis-
closure, the oven may further include a display portion
which comprises a cooking-start button, and the control-
ler may control the camera portion corresponding to re-
ception of user input for selecting the cooking-start but-
ton.
[0011] In accordance with an aspect of the present dis-
closure, the oven may further include a light configured
to provide additional light, and the controller may control
the light to be operated corresponding to operation of the
camera portion.
[0012] In accordance with another embodiment of the
present disclosure, an oven includes: a cooking compart-
ment provided in a case and configured to accommodate
foodstuff; a door capable of opening or closing the cook-
ing compartment; a camera portion disposed at an upper
end outside the door to incline and configured to capture
an image of an inside of the cooking compartment and
located outside the door; a communication portion dis-
posed adjacent to the camera portion, configured to
transmit one of a video or image captured by the camera
portion to the outside, and configured to receive a control
information corresponding to opening or closing of the
door; and a door opening or closing unit positioned at an
upper end of the cooking compartment and configured
to open or close the door through a push bar in contact
with the door.
[0013] In accordance with an aspect of the present dis-
closure, the door opening or closing unit may include a
motor to transfer a driving force, a cam to be rotated by
the driving force transferred from the motor, a door latch
connected to the cam and configured to reciprocally
move, and a push bar connected to the door latch, con-
figured to come into contact with the door, and configured
to open or close the door.
[0014] In accordance with an embodiment of the
present disclosure, a portable device includes: a display
portion; a communication portion connected to an oven;
and a controller configured to control the display portion
and the communication portion. The controller operates
an application to remote control the oven according to
reception of first control information corresponding to
starting of cooking foodstuff through the communication
portion, and controls to display the application on the
display portion. In accordance with reception of second
control information corresponding to completion of the
cooking foodstuff, the controller controls the communi-
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cation portion to transmit third control information for
opening the door of the oven.

ADVANTAGEOUS EFFECTS

[0015] An oven having a door opening or closing unit
capable of opening or closing a door driven by remote
control and a method of opening or closing the door of
the oven may be provided.
[0016] An oven having a door opening or closing unit
configured to opening or closing a door of the oven ac-
cording to a control signal received from a remote place
and corresponding to opening or closing the door, and a
method of opening or closing the door of the oven may
be provided.
[0017] Not limited thereto, according to a variety of em-
bodiments of the present invention, an oven having a
door opening or closing unit capable of opening or closing
a door according to remote control and a method of open-
ing or closing the door of the oven may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a schematic perspective view of an oven
according to one embodiment of the present inven-
tion.
FIG. 2 is a schematic front view illustrating a state in
which a door of the oven is open according to one
embodiment of the present invention.
FIG. 3 is a schematic cross-sectional view of the ov-
en according to one embodiment of the present in-
vention.
FIG. 4 is a schematic perspective view illustrating
the monitoring unit separated from the oven accord-
ing to one embodiment of the present invention.
FIG. 5 is a schematic enlarged perspective view il-
lustrating the monitoring unit of the oven according
to one embodiment of the present invention.
FIG. 6 is a schematic enlarged perspective view il-
lustrating a rear surface of the monitoring unit of the
oven according to the embodiment of the present
invention.
FIG. 7 is a schematic exploded perspective view il-
lustrating the monitoring unit of the oven according
to the embodiment of the present invention.
FIG. 8 is a schematic rear perspective view illustrat-
ing the monitoring unit while a first housing of the
oven is removed according to the embodiment of the
present invention.
FIG. 9 is a schematic diagram illustrating a view an-
gle of the monitoring unit of the oven according to
the embodiment of the present invention.
FIG. 10 is a schematic diagram illustrating an ar-
rangement of the cable installed in the oven accord-
ing to one embodiment of the present invention.
FIG. 11 is a schematic diagram illustrating a door

opening or closing unit of the oven according to the
embodiment of the present invention.
FIG. 12 is a schematic diagram illustrating the door
opening or closing unit when the door in the oven is
closed according to the embodiment of the present
invention.
FIG. 13 is a schematic diagram illustrating the door
opening or closing unit when the closed door in the
oven is opened according to the embodiment of the
present invention.
FIG. 14 is a schematic diagram illustrating the door
opening or closing unit when the door in the oven is
opened according to the embodiment of the present
invention.
FIG. 15 is a schematic diagram illustrating an angle
between the door and the front panel when the door
in the oven is opened according to the embodiment
of the present invention.
FIG. 16 is a schematic diagram of the oven and a
portable device according to one embodiment of the
present invention.
FIG. 17 is a schematic block diagram of the oven
and the portable device according to one embodi-
ment of the present invention.
FIG. 18 is a schematic flowchart illustrating a method
of opening or closing the door of the oven according
to one embodiment of the present invention.
FIG. 19 is a schematic flowchart illustrating a method
of opening or closing the door of the oven from the
portable device according to one embodiment of the
present invention.
FIGS. 20a to 20f are schematic diagrams illustrating
an example of the method of automatically opening
or closing the door of the oven according to one em-
bodiment of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0019] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the contents illustrated in the attached drawings.
Also, a method of manufacturing and using an oven
and/or a portable device according to the embodiments
of the present invention will be described in detail with
reference to the contents illustrated in the attached draw-
ings. The same reference numerals or symbols shown
in the drawings refer to components or elements config-
ured to perform substantially the same function.
[0020] The terms including ordinal numbers such as
"first," "second," and the like may be used for describing
a variety of components. However, the components are
not limited by the terms. The terms are used only for
distinguishing one component from another component.
For example, without departing from the scope of the
present invention, a first component may be referred to
as a second component, and similarly, a second compo-
nent may be referred to as a first component. The term
"and/or" includes any and all combinations of one or a
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plurality of associated listed items.
[0021] In the embodiments of the present invention,
"selection of a button (or key)" provided at an oven or a
portable device 1000 (refer to FIG. 16) may be used as
a term which refers to pressing a button (or key) or touch-
ing a button (or key). Also, "user input" may be used as
a term including selection of a button (or key), pressing
a button (or key), touching a button (or key), a touch ges-
ture, a voice, or a motion of a user.
[0022] In the embodiments of the present invention, a
controller may be used to mean "a microcomputer." Also,
a communication portion may be used to mean "a com-
munication board."
[0023] The terms used herein explain the embodi-
ments but are not intended to restrict and/or limit the
present invention. Singular expressions, unless clearly
defined otherwise in context, include plural expressions.
Throughout the specification, it should be understood
that the terms "comprise," "have", and the like are used
herein to specify the presence of stated features, num-
bers, steps, operations, elements, components or com-
binations thereof but do not preclude the presence or
addition of one or more other features, numbers, steps,
operations, elements, components, or combinations
thereof.
[0024] The same reference numerals shown in the
drawings refer to members which perform substantially
the same function.
[0025] Hereinafter, the embodiments of the present in-
vention will be described in detail with reference to the
corresponding drawings.
[0026] A front used herein may refer to a direction in
which a door 40 (or a surface of the door) of an oven 1
shown in FIG. 1 (for example, +y direction) faces. A front
surface may refer to a surface corresponding to a door
40 which faces frontward. Also, a rear may refer to a
direction opposite to the front of the oven 1 (for example,
-y direction).
[0027] FIG. 1 is a schematic perspective view of an
oven according to one embodiment of the present inven-
tion.
[0028] FIG. 2 is a schematic front view illustrating a
state in which a door of the oven is open according to
one embodiment of the present invention.
[0029] FIG. 3 is a schematic cross-sectional view of
the oven according to one embodiment of the present
invention.
[0030] Referring to FIGS. 1 and 3, an oven range 1 (or
a body including a case and a door, hereinafter referred
to as an oven) may include a case 10, which forms an
exterior, a cooking compartment 20 located inside the
case 10, and a cook-top 30 provided on a top end of the
oven 1 such that a container (not shown) which accom-
modates foodstuff may be put thereon and heated.
[0031] The case 10 may include a front panel 11 which
forms a front surface, side panels 13 which are connected
to the front panel 11 and form side surfaces, and a rear
panel 14 which is connected to the side panels 13 and

forms a rear surface.
[0032] The cooking compartment 20 may have a pol-
yhedral shape provided inside the case 10 and may be
configured to have one side (for example, corresponding
to the door 40) to withdraw foodstuff from or insert food-
stuff into the inside of the case 10. The front panel 11
may include an opening 12 corresponding to the cooking
compartment 20 configured to have one open side.
[0033] One open side of the cooking compartment 20
may be opened or closed by the door 40. The door 40
may be coupled with a hinge to one side (for example, a
bottom surface or a side surface) of the case 10 to be
rotatable with respect to the case 10. A handle 41 to be
gripped by a user may be located outside the door 40.
[0034] The door 40 may include a transparent area 42
formed of a transparent material such as glass and the
like to externally check a process of cooking foodstuff in
the cooking compartment 20.
[0035] One or more glass members 43 corresponding
to the transparent area 42 may be provided inside the
door 40. The glass member 43 may include another
transparent material as well as glass.
[0036] A door suction hole 44 capable of suctioning air
into the door 40 may be provided at an outer bottom end
of the door 40. High-temperature air generated by the
cooking compartment 20 may be cooled by circulation of
air which is introduced through the door suction hole 44.
The air which is introduced through the door suction hole
44 may be discharged outward through a door discharge
hole 45 located at a top of the door 40. Inside the door
40, a heat exchange may occur between the air which is
introduced through the door suction hole 44 and the high-
temperature air in the cooking compartment 20.
[0037] On side surfaces which face each other of the
inside of the cooking compartment 20, a plurality of sup-
ports 21 may be provided. Racks 23 on which foodstuff
is put may be mounted using the supports 21 which pro-
trude from the side surfaces facing each other.
[0038] A divider (not shown) capable of dividing the
cooking compartment 20 into a plurality of spaces (for
example, top/bottom or left/right) may be mounted on the
plurality of supports 21. The divider may be mounted cor-
responding to a gap between the supports 21 vertically
located on the basis of a bottom of the cooking compart-
ment 20.
[0039] In a division compartment (not shown) divided
into a plurality of spaces by a divider (not shown) formed
of an insulating material, a size of each of the divided
spaces may be equal or different. Also, separate cooking
compartments (not shown) divided by a divider formed
of an insulating material may be insulated thermally. A
user may divide the cooking compartment 20 in various
ways using the divider according to his or her intention.
[0040] A heater 22 which heats foodstuff may be pro-
vided in the cooking compartment 20. The heater 22 may
be exposed to the inside of the cooking compartment 20.
In the embodiment of the present invention, the heater
22 may be an electric heater including an electric resistor.
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In another embodiment of the present invention, the heat-
er 22 may be a gas heater. In the embodiment of the
present invention, the oven 1 may include an electric ov-
en or a gas oven.
[0041] A storage compartment 50 may be provided be-
low the cooking compartment 20. The storage compart-
ment 50 may be inserted into or withdrawn from the oven
1 as a drawer by sliding.
[0042] A circulation fan 25 which evenly heats foodstuff
by circulating air in the cooking compartment 20 and a
circulation motor 24 which drives the circulation fan 25
may be provided in the rear of the cooking compartment
20. A fan cover 26 which protects the circulation fan 25
may be provided in front of the circulation fan 25. A
through hole 27 is formed at the fan cover 26 to allow air
to flow.
[0043] A display portion 60 capable of displaying op-
eration information and information on the state of the
oven 1 and receiving a user command for operating the
oven 1 may be located above the front panel 11. An op-
eration portion 61 which includes a knob for operating
the oven 1 may be provided on at least one of a left side
and a right side of the display portion 60. A door opening
or closing button (not shown) for opening or closing the
door 40 may be located on at least one of the display
portion 60 and the operation portion 61.
[0044] At least one of the display portion 60 and the
operation portion 61 may be mounted on a machine room
cover 15. The display portion 60 mounted on the machine
room cover 15 may be provided to tilt at a preset angle
(for example, greater than 0° and smaller than 90°) on
the basis of a bottom surface of the cooking compartment
20.
[0045] The oven 1 has a machine room 70 which ac-
commodates an electric device component which con-
trols operations of a variety of components including the
display portion 60. The machine room 70 may be provid-
ed above the cooking compartment 20 as a separate
space from the cooking compartment 20. An insulating
material 71 may be disposed between the machine room
70 and the cooking compartment 20.
[0046] High-temperature heat (or air) from the cooking
compartment 20 may not be transferred to the machine
room 70 due to the insulating material 71. The insulating
material 71 may be configured to cover the outside of the
cooking compartment 20 so as to not transfer the high-
temperature heat of the heated cooking compartment 20
to the outside of the oven 1 as well as to be disposed
between the machine room 70 and the cooking compart-
ment 20. One surface of the insulating material 71 may
be opened corresponding to the one open side of the
cooking compartment 20 (for example, the door 40 is
opened or closed).
[0047] The machine room 70 may be cooled by air cir-
culated around the cooking compartment 20. A cooling
fan unit 72 may blow air for cooling the machine room 70
using a cooling fan (not shown) driven by a cooling motor
(not shown), and air suctioned by the cooling fan unit 72

may be discharged frontward from the oven 1 through a
cooling flow path 73.
[0048] Air outside the oven 1 may be suctioned into
the machine room 70 through a through hole 14a formed
at the rear panel 14, cool the machine room 70, and be
finally discharged frontward from the oven 1 through a
discharge hole 74 along the cooling flow path 73.
[0049] Some air of the cooking compartment 20 may
be suctioned into the cooling flow path 73 and be dis-
charged frontward from the oven 1 through an air dis-
charge flow path 75. A bypass hole 76 which suctions
part of the air, which flows from the cooling flow path 73
to the discharge hole 74, into the air discharge flow path
75 may be separately formed. The bypass hole 76 may
be opened or closed by an opening or closing device 77.
An amount of the air from the cooking compartment 20,
which is discharged through the cooling flow path 73,
may be adjusted depending on opening or closing the
bypass hole 76.
[0050] Hereinafter, a monitoring unit 100 which cap-
tures an image of the inside of the cooking compartment
20 will be described in detail.
[0051] FIG. 4 is a schematic perspective view illustrat-
ing the monitoring unit separated from the oven accord-
ing to one embodiment of the present invention.
[0052] FIG. 5 is a schematic enlarged perspective view
illustrating the monitoring unit of the oven according to
one embodiment of the present invention.
[0053] FIG. 6 is a schematic enlarged perspective view
illustrating a rear surface of the monitoring unit of the
oven according to the embodiment of the present inven-
tion.
[0054] FIG. 7 is a schematic exploded perspective view
illustrating the monitoring unit of the oven according to
the embodiment of the present invention.
[0055] FIG. 8 is a schematic rear perspective view il-
lustrating the monitoring unit while a first housing of the
oven is removed according to the embodiment of the
present invention.
[0056] FIG. 9 is a schematic diagram illustrating a view
angle of the monitoring unit of the oven according to the
embodiment of the present invention.
[0057] Referring to FIGS. 4 and 9, the monitoring unit
100 may be disposed outside the door 40. The monitoring
unit 100 may be located outside the transparent area 42
of the door 40 and may capture an image of foodstuff
located in the cooking compartment 20 through the trans-
parent area 42.
[0058] The monitoring unit 100 may be located in a
central area of the door 40 (for example, a vertical area
having a width of 35 mm on left/right sides on the basis
of a central point of the door 40. A part of the monitoring
unit 100 (for example, a part of a second housing) may
be located in the central area of the door 40. Another part
of the monitoring unit 100 may be located outside the
central area of the door 40. Also, the monitoring unit 100
may be located at a top end of the central area of the
door 40 (for example, a part adjacent to the display por-
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tion 60).
[0059] The monitoring unit 100 which is located outside
the transparent area 42 and capable of capturing an im-
age of the inside of the cooking compartment 20 may
have low heat resistance in comparison to a case of being
located inside the cooking compartment 20 to capture an
image of the cooking compartment 20. For example, a
temperature of the cooking compartment 20 in which
foodstuff is currently cooking may be maintained be-
tween 80 °C and 285 °C. Also, when a self-cleaning proc-
ess is performed, a temperature of the cooking compart-
ment 20 may maximally increase to 450 °C.
[0060] It should be easily understood by one of ordi-
nary skill in the art that the temperature of the cooking
compartment 20 is merely an example and may change
corresponding to performance and/or a structure of the
oven 1.
[0061] The monitoring unit 100 disposed outside the
door 40 may have lower heat resistance and advantages
of maintenance in comparison to a monitoring unit (not
shown) disposed inside the cooking compartment 20.
[0062] In another embodiment of the present invention,
the monitoring unit 100 may be disposed on one side of
the case 10 instead of the outside of the door 40. The
oven 1 may include an additional transparent area (not
shown) for capturing an image of the inside of the cooking
compartment 20 to correspond to a position of the case
10 in which the monitoring unit 100 is located.
[0063] A corresponding area 42a may be provided on
one side of the transparent area 42 at a position of the
monitoring unit 100 which is in contact with the transpar-
ent area 42. The corresponding area 42a may be provid-
ed at a position capable of maximally capturing an image
of the inside of the cooking compartment 20 (for example,
foodstuff, the rack, the supports, and the like).
[0064] The monitoring unit 100 may be disposed at a
position (for example, a position of the corresponding
area) corresponding to a maximum image-capturing an-
gle (for example, a view angle) of a camera portion 110.
[0065] Referring to FIGS. 6 to 8, the monitoring unit
100 may include the camera portion 110 which captures
an image of the inside of the cooking compartment 20
and a communication portion (or a communication board)
120 which transmits information captured by the camera
portion 110 (for example, a video, image, or the like) to
the outside and receives external information (for exam-
ple, control information which controls an operation of
the oven). Also, the monitoring unit 100 may include a
cooling fan 130 which cools the camera portion 110 and
a housing 140 and 150 which form an exterior of the
monitoring unit 100.
[0066] The camera portion 110 may include a camera
112 capable of capturing image and video of the inside
of the cooking compartment 20, a connector 113 which
is connected to the cable 200, receives power from the
oven 1, and transmits/receives electrical information, and
a camera board 111 on which the camera 112, the con-
nector 113, and other electronic components are mount-

ed.
[0067] The camera 112 capable of capturing an image
of the inside of the cooking compartment 20 through the
transparent area 42 of the door 40 may have a vertical
image-capturing angle α of about 60° (for example, be-
tween 45° and 75°) and a leftward and rightward image-
capturing angle of about 100° (for example, an angle be-
tween 75° and 120°).
[0068] A disposition angle of the camera portion 110
at the monitoring unit 100 may be determined corre-
sponding to the maximum image-capturing angle of the
camera 112. The camera portion 110 may be disposed
to have an incline with respect to an inner surface of the
door 40 to allow the entire inside of the cooking compart-
ment 20 to be included in the maximum image-capturing
angle.
[0069] The camera portion 110 may be disposed to be
tilted at a preset angle (for example, between 20° and
70°) with respect to the door 40. It will be easily under-
stood by one of ordinary skill in the art that an angle be-
tween the camera portion 110 and the door 40 may
change corresponding to a size and shape of the inside
of the cooking compartment 20.
[0070] A light 115 (refer to FIG. 11) may provide an
auxiliary light source necessary for the camera portion
110 to capture an image of the inside of the cooking com-
partment 20. The light 115 may be located at a top end
of the cooking compartment 20 and a plurality of such
lights 115 may be present.
[0071] The light 115 may operate corresponding to a
start of cooking in the oven 1.
[0072] The brightness of the light 115 may be to a de-
gree which allows a user to check a state of cooking with
naked eyes through an image of foodstuff or a video of
foodstuff located inside the cooking compartment 20,
which is captured by the camera portion 110. Also, the
brightness of the light 115 may be to a degree which
allows a user to check a state of cooked foodstuff located
in an inward side of the cooking compartment 20 (for
example, adjacent to the circulation fan 25 located at a
position opposite the door 40), which is captured by the
camera portion 110, with naked eyes.
[0073] The brightness of the light 115 may be 300 lux
(Ix) to 800 Ix in consideration of an internal temperature
of the cooking compartment 20 and an image-capturing
environment of the camera portion 110. The brightness
of the light 115 may be 500 Ix to 900 Ix. Also, the bright-
ness of the light 115 may be 600 Ix to 990 Ix.
[0074] It will be easily understood by one of ordinary
skill in the art that the brightness of the light 115 and/or
the number of the lights 115 may change corresponding
to a size and structure of the cooking compartment 20.
[0075] The communication portion 120 may transmit
image information or video information of the inside of
the cooking compartment 20, which is generated by the
camera portion 110, to the outside (for example, a port-
able device) and may receive information from the out-
side (for example, control information and the like for con-
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trolling an operation of the oven).
[0076] The communication portion 120 may transmit
and receive a wireless signal through mobile communi-
cation methods such as 3-generation (3G), 4-generation
(4G), and the like and may transmit and receive a wireless
signal through a variety of local area communication
methods such as wireless local area network (LAN), wire-
less fidelity (Wi-Fi), Bluetooth, Zigbee, Wi-Fi direction
(WFD), ultra-wideband (UWB), infrared data association
(IrDA), Bluetooth low energy (BLE), near field communi-
cation (NFC), and the like.
[0077] The communication portion 120 may be located
inside the monitoring unit 100 or the case 10 of the oven
1. The communication portion 120 may be located in a
lowtemperature area in the oven 1. Also, the communi-
cation portion 120 may be located inside a controller (or
a microcomputer) 300.
[0078] Information transmission/reception of the com-
munication portion 120 will be described in detail.
[0079] In the monitoring unit 100, the cooling fan 130
capable of cooling the camera portion 110 may be located
on one side of the camera portion 110. An internal tem-
perature of the monitoring unit 100 may be higher than
room temperature due to heat transferred from the cook-
ing compartment 20.
[0080] The cooling fan 130 may cool the camera por-
tion 110 at a temperature (approximately 65 °C or be-
tween 45 °C and 75 °C) higher than room temperature
due to heat generated by the camera portion 110 and
heat transferred from the outside of the monitoring unit
100 to an adequate temperature for stable driving of the
camera portion 110. The cooling fan 130 may also cool
heat generated by the communication portion 120.
[0081] The housing 140 and 150 which forms an exte-
rior of the monitoring unit 100 may include a first housing
140 on which at least one of the camera portion 110 and
the communication portion 120 is mountable, and a sec-
ond housing 150 in contact with the outside of the door 40.
[0082] The first housing 140 may include a space
which has an opening at one side to allow at least one
of the camera portion 110 and the communication portion
120 to be mounted therein. A first mounting portion 141
on which the camera portion 110 is mounted and a sec-
ond mounting portion 142 on which the communication
portion 120 is mounted may be included inside the first
housing 140.
[0083] The first mounting portion 141 on which the
camera portion 110 is mounted may be configured to
have an incline corresponding to an incline of the camera
portion 110 (for example, between 20° and 70°).
[0084] One side adjacent to the first mounting portion
141 and the second mounting portion 142 may protrude
from the second mounting portion 142 toward the first
mounting portion 141. The one side adjacent to the first
mounting portion 141 and the second mounting portion
142 may include a first support protrusion 143 which sup-
ports the camera portion 110 to be parallel to the first
mounting portion 141 and comes into contact with a bot-

tom side of the camera portion 110 and a first fixing hook
144 which fixes the camera portion 110 mounted on the
first support protrusion 143.
[0085] Components (not shown) similar to the first sup-
port protrusion 143 and the first fixing hook 144 may be
provided at a top side of the first mounting portion 141
to support the top side of the camera portion 110.
[0086] The second mounting portion 142 may include
a second support protrusion 145 which protrudes upward
from the second mounting portion 142 to support a bot-
tom side of the communication portion 120. Also, a sec-
ond fixing hook 146 which protrudes inward from both
side portions of the first housing 140 may be provided to
fix the communication portion 120 supported by a second
support protrusion.
[0087] It will be easily understood by one of ordinary
skill in the art that the above-described support protru-
sions 143 and 145 and fixing hook 144 and 146 are an
example and may have various shapes and structures
to mount the camera portion 110 and the communication
portion 120 to the first housing 140.
[0088] The communication portion 120 may be ar-
ranged to be adjacent to the second mounting portion
142.
[0089] When some components of the monitoring unit
100 are arranged inside the door 40 or inside the case
10, the communication portion of the monitoring unit 100
may be disposed outside the door 40 or outside the case
10.
[0090] A first coupling hook 147 may be provided at a
top side of the opening of the first housing 140 to be
coupled with the second housing 150. The first coupling
hook 147 may be provided corresponding to a first cou-
pling groove 154 of the second housing 150 and may be
inserted into and coupled to the first coupling groove 154.
[0091] A second coupling groove 148 may be provided
at a bottom side of the opening of the first housing 140
to be coupled with the second housing 150. The second
coupling groove 148 is provided corresponding to a sec-
ond coupling hook 153 provided at the second housing
150.
[0092] The above-described coupling hooks 147 and
153 and coupling grooves 154 and 148 are an example
and mutual positions thereof may be reversely formed.
The second housing 150, as described above, may be
configured to be separable from the first housing 140 and
couplable to the door 40.
[0093] The second housing 150 includes an installa-
tion surface 150a at a side which faces the door 40. The
installation surface 150a may be provided to be parallel
to the door 40 and may be adhered to the outside of the
door 40 by an adhesive (or an adhesive tape) and the
like. The second housing 150 may be coupled to the out-
side of the door 40 using an additional coupling member
(for example, a screw, hook, or the like).
[0094] The second housing 150 may include an open
portion 151 opened to allow the camera portion 110
mounted in the first housing 140 to pass through the sec-
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ond housing 150 and capture an image of the inside of
the cooking compartment 20.
[0095] A size of the open portion 151 may be deter-
mined corresponding to an installation angle of the cam-
era portion 110 and the image-capturing angle of the
camera 112.
[0096] A cable through hole 152 which allows the cable
200 which electrically connects the monitoring unit 100
and the controller 300, which will be described below, to
the inside of the monitoring unit 100 may be provided at
one side of the second housing 150.
[0097] The cable through hole 152 may be provided at
a position corresponding to a door through hole 46 con-
figured to allow the cable 200 to pass through from the
inside to the outside of the door 40. The cable 200 which
is connected to the controller 300 and extends may pass
the inside of the door 40, may pass through the door
through hole 46 and the cable through hole 152, and may
be connected to the inside of the monitoring unit 100.
[0098] A sealing member 156 may be provided inside
the cable through hole 152. The sealing member 156
may prevent a gap which may be formed between the
cable through hole 152 and the cable 200 and may pre-
vent heat from being transferred from the inside of the
door 40 to the monitoring unit 100.
[0099] A cooling fan support protrusion 155 which sup-
ports the cooling fan 130 may be provided on a side of
the second housing 150, which faces the first housing
140.
[0100] The cooling fan support protrusion 155 may pro-
trude from the second housing 150 toward the first hous-
ing 140 at a preset angle to dispose the cooling fan 130
at the same incline as that of the camera portion 110.
[0101] In an order of coupling the monitoring unit 100
to the door 40, the second housing 150 of the monitoring
unit 100 is located in the corresponding area 42a of the
transparent area 42 and the installation surface 150a is
attached to the door 40 to come into contact therewith.
Also, the first housing 140, which includes the camera
portion 110 and the communication portion 120, may be
pressurized toward and coupled to the second housing
150 which faces the first housing 140.
[0102] An order of separating the monitoring unit 100
from the door 40 may be reversed from the order of cou-
pling the monitoring unit 100 to the door 40. When the
monitoring unit 100 is separated from the door 40 (or
when the first housing 140 is separated from the door
40), components of the monitoring unit 100 may be re-
placed.
[0103] The housing 140 and 150 may be formed of a
material including plastic, resin, or the like.
[0104] The camera 112 may be configured to be piv-
otable by a pivoting member (not shown). Hereinafter,
other components excluding additionally described com-
ponents may be equal to the above-described compo-
nents of the first housing of the oven 1.
[0105] The pivoting member (not shown) may be pro-
vided between a camera 112 and a camera board 111

such that the camera 112 may pivot due to pivoting of
the pivoting member. The pivoting member has a hinge
structure and may pivot the camera 112 upward/down-
ward or leftward/rightward. Also, a pivoting member hav-
ing a ball structure (not shown) may freely pivot the cam-
era 112 (for example, clockwise or counterclockwise).
[0106] When the camera 112 pivots due to the pivoting
member, an image-capturing range of the camera 112
may increase. Clear video information or image informa-
tion of foodstuff cooked in the cooking compartment 20
may be captured by the camera 112 which is pivoting.
[0107] Hereinafter, the cable 200 which electrically
connects the controller 300 to the monitoring unit 100 will
be described in detail.
[0108] FIG. 10 is a schematic diagram illustrating an
arrangement of the cable installed in the oven according
to one embodiment of the present invention.
[0109] The oven 1 may include the controller 300 which
controls the monitoring unit 100. The controller 300 may
control only the monitoring unit 100 or may control the
oven 1 and the monitoring unit 100. Hereinafter, the con-
troller 300 which controls the monitoring unit 100 and the
oven 1 will be described.
[0110] The controller 300 is defined to have a config-
uration including a processor, a substrate on which the
processor is mounted, and one or a plurality of electronic
components which drive (or control) the components of
the oven 1. The controller 300 may include a power sup-
ply portion (not shown).
[0111] The controller 300 will be described below in
detail.
[0112] The controller 300 and the monitoring unit 100
may be connected through the cable 200. The controller
300 and the monitoring unit 100 may be electrically con-
nected through the cable 200. Also, the controller 300
and the monitoring unit 100 may be connected through
short range wireless communications. The cable 200
may be a USB cable, and a cable capable of transmit-
ting/receiving information between the controller 300 and
the monitoring unit 100 may be enough.
[0113] The cable 200 may supply power from the con-
troller 300 or the power supply portion to the monitoring
unit 100. Also, the cable 200 may perform as an interface
which transmits/receives information between the con-
troller 300 and the monitoring unit 100.
[0114] The controller 300 may be located inside the
rear panel 14 of the oven 1. Also, the controller 300 may
be located on the side panel 13 of the oven 1. The cable
200 configured to connect the controller 300 to the mon-
itoring unit 100 may pass through an inside of the side
panel 13.
[0115] The cable 200 connected to the controller 300
may be bent from the inside of the rear panel 14 toward
the inside of the side panel 13, bent again toward the
front of the oven 1 in the vicinity of the storage compart-
ment 50, and disposed at the front panel 11.
[0116] The cable 200 may pass between the insulating
material 71 located inside the side panel 13 and the side
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panel 13.
[0117] The cable 200 which passes through the inside
of the side panel 13 may pass through the front panel 11
and be connected to the monitoring unit 100 inside the
door 40. When the door 40 is separated from the oven
1, the cable 200 may be easily separated.
[0118] A cable section connected to the monitoring unit
100 and disposed inside the door 40 is referred to as a
first cable 210. A cable section, which extends from the
first cable 210 and is connected to the controller 300 and
disposed inside the case 10, is referred to as a second
cable 220. A separation section 230 separated from the
first cable 210 and the second cable 220 may be provided
between the first cable 210 and the second cable 220.
[0119] FIG. 11 is a schematic diagram illustrating a
door opening or closing unit of the oven according to the
embodiment of the present invention.
[0120] FIG. 12 is a schematic diagram illustrating the
door opening or closing unit when the door in the oven
is closed according to the embodiment of the present
invention.
[0121] FIG. 13 is a schematic diagram illustrating the
door opening or closing unit when the closed door in the
oven is opened according to the embodiment of the
present invention.
[0122] FIG. 14 is a schematic diagram illustrating the
door opening or closing unit when the door in the oven
is opened according to the embodiment of the present
invention.
[0123] FIG. 15 is a schematic diagram illustrating an
angle between the door and the front panel when the
door in the oven is opened according to the embodiment
of the present invention.
[0124] Referring to FIGS. 11 to 15, when foodstuff is
cooked in the cooking compartment 20, the door 40 of
the oven 1 is closed. The controller 300 may restrict open-
ing of the door 40 during cooking.
[0125] The door opening or closing unit 80 configured
to automatically open the door 40 when cooking of food-
stuff is completed may include a motor 80a, a cam 80b
connected to the motor 80a, a door latch 80c connected
to the cam 80b, and a push bar 80d. Also, the door latch
80c and the push bar 80d may be integrated as a whole.
[0126] The door opening or closing unit 80 may be lo-
cated to be adjacent to the side panel 13 on the basis of
the central area of the door 40. The door opening or clos-
ing unit 80 may be located not to overlap with the moni-
toring unit 100 in a vertical direction (for example, a +/-
z-axis direction).
[0127] The controller 300 may control driving of the
motor 80a corresponding to a cooked state of foodstuff
(for example, being cooked, completely cooked, or the
like). When cooking is completed, the controller 300 may
operate the motor 80a located below the cook-top 30 and
between the cook-top 30 and the cooking compartment
20.
[0128] Corresponding to rotation of the motor 80a, the
cam 80b connected to a shaft of the motor 80a may rotate

in one direction (for example, one of a counterclockwise
direction or a clockwise direction). The cam 80b may be
circular or elliptical. The cam 80b may convert a rotation
of the motor 80a into linear reciprocation of the door latch
80c.
[0129] The push bar 80d connected to the door latch
80c which linearly reciprocates may protrude outward
from the front panel 11 through a through hole 11a of the
front panel 11 or may be inserted into the front panel 11.
[0130] The push bar 80d may come into contact with
the door 40. The door 40 may be opened or closed by a
movement of the push bar 80d in contact with the door 40.
[0131] When the oven 1 is operating, the door 40 may
be closed to come into contact with the front panel 11 of
the oven 1. When the oven 1 is operating, the door 40
may be closed to come into contact with the front panel
11 of the oven 1 by a weight of the door 40. Also, when
the oven 1 is operating, the door 40 may be closed to
come into contact with the front panel 11 of the oven 1
by the weight of the door 40 and an elastic force of a hinge.
[0132] The door 40 may not be easily opened due to
a weight latch (not shown). The door 40 may not be easily
opened due to the weight thereof, the elastic force of the
hinge, and the weight latch. A user may open the closed
door 40 by applying an external force (for example, 6.5
kgf or more) to the handle 41. It will be easily understood
by one of ordinary skill in the art that the above-described
external force is an embodiment and may vary according
to a size, weight, or shape of the door 40.
[0133] It will be easily understood by one of ordinary
skill in the art that the external force applied to the door
40 may vary corresponding to the size of the door 40.
[0134] A driving force of the motor 80a may be amply
sufficient to open the door 40.
[0135] When the driving force of the motor 80a is re-
moved from the door 40, the door 40 may be closed by
the weight and the elastic force of the hinge. Also, when
the driving force of the motor 80a is removed from the
door 40, the door 40 may be closed by the weight thereof.
[0136] When the door 40 is closed (for example, on
the basis of cam rotation when rotation of the cam is 0°),
a connection part 80b1 between the cam 80b and the
door latch 80c is spaced farthest apart from the door 40.
[0137] When the connection part 80b1 is spaced far-
thest apart from the door 40, the push bar 80d may not
be exposed outward from the through hole 11a of the
front panel 11. Also, when the connection part 80b1 is
spaced farthest apart from the door 40, a part of the push
bar 80d (for example, a exposure length of the push bar
80d, for example, 10% or less of 52 mm) may be exposed
outward at the through hole 11a of the front panel 11.
[0138] When cooking is completed, the cooking com-
partment 20 may include foodstuff and high-temperature
air. When cooking is completed and then high-tempera-
ture air is not discharged, completely cooked foodstuff
may be overcooked by the high-temperature air.
[0139] When cooking is completed, the motor 80a may
start rotation under control of the controller 300. The con-
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nection part 80b1, between the cam 80b and the door
latch 80c, which rotate with the start of rotation of the
motor 80a, may gradually approach the door 40.
[0140] The door 40 may be gradually opened by the
door latch 80c and the push bar 80d starting from when
the cam 80b rotates counterclockwise by 1° or more. Al-
so, the door 40 may be gradually opened by the door
latch 80c and the push bar 80d starting from when the
cam 80b rotates counterclockwise by 89° or less.
[0141] When the cam 80b rotates counterclockwise by
90° or more, the door 40 may be a little opened by the
door latch 80c and the push bar 80d. The high-temper-
ature air may be discharged through an open space be-
tween the door 40 and the front panel 11. The high-tem-
perature air may be discharged outward from the cooking
compartment 20 starting from when the space between
the door 40 and the front panel 11 is opened.
[0142] When the cam 80b rotates counterclockwise by
180° (for example, with a tolerance of +/- 15°), the door
40 for discharging high-temperature steam caused by
completing cooking may be maximally opened by the
door latch 80c and the push bar 80d. The door 40 which
is maximally opened may be at a position of the door 40,
at which the door 40 is capable of being closed by the
weight thereof. For example, when the driving force of
the motor 80a is removed from the door 40 which is max-
imally opened, the door 40 may be closed by the weight
thereof. Also, the door 40 which is maximally opened
may be at a position of the door 40 being capable of being
closed by the weight thereof and the elastic force of the
hinge. For example, when the driving force of the motor
80a is removed from the door 40 which is maximally
opened, the door 40 may be closed by the weight thereof
and the elastic force of the hinge.
[0143] Referring to FIG. 15, it may be seen that a max-
imum opening angle β of the door 40 based on the hinge
is 5°. The maximum opening angle β of the door 40 may
be 3° to 8°. Also, the maximum opening angle β of the
door 40 may be 5° to 11°.
[0144] A maximum flow of the high-temperature air
may be discharged through an open space between the
door 40 and the front panel 11. For a preset period of
time (for example, several or up to tens of minutes), the
door 40 may be opened under control of the controller
300.
[0145] The controller 300 may restrict driving of the
motor 80a for the preset period of time. A restricted driv-
ing time of the motor 80a may correspond to the open
time of the door 40.
[0146] The controller 300 may detect whether the door
40 is opened, using a door opening or closing sensor
85a. The door opening or closing sensor 85a may be a
contact sensor or a non-contact sensor. The door open-
ing or closing sensor 85a, which is a contact sensor, may
be a push type (for example, a limit switch, a micro switch,
or the like). When the door opening or closing sensor 85a
and the door 40 are released from contact therebetween,
the door 40 may be opened. Also, when the door opening

or closing sensor 85a and the door 40 come into contact
with each other, the door 40 may be closed.
[0147] The door opening or closing sensor 85a, which
is a non-contact sensor, may be, for example, an optical
sensor, a proximity sensor, or the like. When a gap is
generated between the door opening or closing sensor
85a and the door 40, the door 40 may be in an open state.
When a gap is not present between the door opening or
closing sensor 85a and the door 40, the door 40 may be
in a closed state.
[0148] FIG. 16 is a schematic diagram of the oven and
a portable device according to one embodiment of the
present invention.
[0149] Referring to FIG. 16, the oven 1 may be wire-
lessly connected to a portable device 1000 through the
communication portion (or the communication board)
120 of the monitoring unit 100.
[0150] The portable device 1000 may include a cellular
phone (not shown), a smart phone (not shown), a table
device (not shown), a laptop personal computer (PC), a
computer, or a display device. It will be easily understood
by one of ordinary skill in the art that the portable device
1000 may be embodied as an electronic device, in which
an application capable of remotely controlling the oven
1 is installable, but is not limited thereto.
[0151] The portable device 1000 may control opera-
tions of the oven 1 (for example, start of cooking, com-
pletion of cooking, opening or closing the door, and the
like) through the installed application. Also, the portable
device 1000 may display an operation state of the oven
1 (for example, a state of cooking of foodstuff, and the
like) through the installed application.
[0152] A network may be embodied as a wired network
such as a LAN, a wide area network (WAN), a value
added network (VAN), and the like or a wireless network
such as a mobile radio communication network, LAN, a
satellite communication network, and the like.
[0153] FIG. 17 is a schematic block diagram of the oven
and the portable device according to one embodiment of
the present invention.
[0154] Referring to FIG. 17, the oven 1 may include
the camera portion 110, the communication portion 120,
a sensor 85, the display portion 60, a heater 22, the cir-
culation motor 24, the cooling fan unit 72, a storage por-
tion 180, the power supply portion 90, and the controller
300. The camera portion 110 and the communication por-
tion 120 may be embodied as the monitoring unit 100.
[0155] The controller 300 may include a processor 301.
Also, the controller 300 may further include a read-only
memory (ROM) 302 in which a control program for con-
trolling the oven 1 is stored and a random-access mem-
ory (RAM) 303 in which a signal or data input from the
outside of the oven 1 is stored or which is used as a
storage area for a variety of operations performed by the
oven 1.
[0156] The controller 300 may correspond to one or a
plurality of processors. The processor may be embodied
as an array of a plurality of logic gates or may be embod-
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ied as a combination of a universal micro processor and
a memory in which a program executable by the micro
processor is stored. Also, the storage portion 180 and
the controller 300 may be configured as a single chip.
[0157] The controller 300 performs functions of con-
trolling overall operations of the oven 1 and a signal flow
among internal components of the oven 1 (refer to FIG.
17) and processing data. The controller 300 controls
power supply to the internal components (refer to FIG.
17) using the power supply portion 90.
[0158] The controller 300 may control driving of the
heater 22 to allow the cooking compartment 20 to main-
tain a preset cooking temperature on the basis of a tem-
perature of the cooking compartment 20 detected by the
temperature sensor 85b.
[0159] The controller 300 may control the circulation
motor 24 to uniformly transfer high-temperature air gen-
erated by the heater 22 to the inside of the cooking com-
partment 20.
[0160] The controller 300 may cool the machine room
70 by driving the cooling fan unit 72 to protect electronic
components provided in the machine room 70 during
cooking.
[0161] The camera portion 110 may capture an image
or a video of the inside of the cooking compartment 20
under control of the controller 300. Also, the camera por-
tion 110 may capture an image of a cooked state of food-
stuff located in the cooking compartment 20 under control
of the controller 300.
[0162] The camera portion 110 may transmit a cap-
tured image or video to the controller 300.
[0163] The light 115 (refer to FIG. 11) may provide an
auxiliary light source necessary for the camera portion
110 to capture an image of the inside of the cooking com-
partment 20. The light 115 may be located at the top end
of the cooking compartment 20 and may be located be-
tween the cooling fan unit 72 (refer to FIG. 3) and the
front panel 11. One or a plurality of such lights 115 may
be provided. The light 115 may be located to be more
adjacent to the front panel 11 than the rear panel 14. A
position of the light 115 may be any positions adequate
for providing an auxiliary light source necessary for the
camera portion 110 to capture an image of the inside of
the cooking compartment 20.
[0164] The communication portion 120 may be con-
nected to the portable device 1000 and may transmit data
to or receive data from the portable device 1000. The
communication portion 120 may transmit an operation or
a state of the oven 1 to the portable device 1000 under
control of the controller 300. The communication portion
120 may be connected to the portable device 1000
through a peer-to-peer method or an infrastructure meth-
od.
[0165] The communication portion 120 may transmit
information corresponding to start and completion of
cooking of the oven 1 to the portable device 1000. Also,
the communication portion 120 may receive a control
command corresponding to an operation of the oven 1

(for example, door-opening according to the cooking
completion) from the portable device. Also, the commu-
nication portion 120 may transmit an image or video cor-
responding to a state of foodstuff which is being cooked
to the portable device 1000 under control of the controller
300.
[0166] The operation portion 61 may be located on the
front surface of the oven 1 and may receive user input.
The operation portion 61 may be embodied as at least
one of input means such as a push button, a membrane
button, a dial, a slider switch, and the like but is not limited
thereto.
[0167] The operation portion 61 may include a knob
capable of operating the cook-top 30 of the oven 1. When
the cook-top 30 is not present in the oven 1, the operation
portion 61 may be embodied corresponding to an oper-
ation for another function, which is not the cook-top 30.
[0168] The sensor 85 may detect a state of the oven
1. For example, the sensor 85 may include at least one
of the door opening or closing sensor 85a, the tempera-
ture sensor 85b, and a valve sensor 85c.
[0169] The door opening or closing sensor 85a may
detect opening or closing of the door 40.
[0170] The temperature sensor 85b may detect a tem-
perature of the inside of the cooking compartment 20.
The temperature sensor 85b may include one of a ther-
moresistor thermometer, a thermistor thermometer, a
thermocouple thermometer, and an IC thermometer but
is not limited thereto.
[0171] The valve sensor 85c may detect whether a flow
path is closed.
[0172] The display portion 60 may be located above
the front panel 11, may display operation information and
state information, and may receive a user command for
operating the oven 1.
[0173] The display portion 60 may be embodied as a
display means such as a plasma display panel (PDP), a
liquid crystal display (LCD) panel, a light emitting diode
(LED) panel, an organic light emitting diode (OLED) pan-
el, an active-matrix OLED (AMOLED) panel, a curved
display panel, and the like but is not limited thereto.
[0174] The display portion 60 may be embodied as a
touch screen which further includes a touch input means
configured to sense user contact. When the display por-
tion 60 is embodied as a touch screen, a user may receive
user input (for example, a touch and the like) through the
touch screen.
[0175] The heater 22 may heat the cooking compart-
ment 20 under control of the controller 300. When the
user selects a cooking-start button 60a in the display por-
tion 60, the heater 22 may heat the inside of the cooking
compartment 20.
[0176] The circulation motor 24 may allow high-tem-
perature air heated by the heater 22 to flow through the
inside of the cooking compartment 20 under control of
the controller 300. The circulation motor 24 may form a
fluid convection current (for example, high-temperature
air) using the circulation fan 25 and uniformly heat the
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inside of the cooking compartment 20. Driving timing of
the circulation motor 24 may be equal to driving timing
of the heater 22 but is not limited thereto.
[0177] The cooling fan unit 72 may discharge outside
air around the cooking compartment 20, which is heat-
exchanged with heated high-temperature air in the cook-
ing compartment 20, toward the front of the oven 1 under
control of the controller 300. Also, the cooling fan unit 72
may blow air for cooling the machine room 70 using the
cooling fan (not shown) driven by the cooling motor (not
shown), and air suctioned by the cooling fan unit 72 may
be discharged frontward from the oven 1 through the
cooling flow path 73.
[0178] The storage portion 180 may store signals or
data input/output corresponding to operations of the cam-
era portion 110, the communication portion 120, the sen-
sor 85, the display portion 60, the heater 22, the circula-
tion motor 24, the cooling fan unit 72, the power supply
portion 90, and the controller 300 under control of the
controller 300. The storage portion 180 may store a con-
trol program for controlling of the oven 1 or the controller
300, a graphical user interface (GUI) related to an appli-
cation provided by a manufacturer or downloaded from
the outside, images for providing the GUI, user informa-
tion, documents, databases, or related data.
[0179] The storage portion 180 may store cooking in-
formation of foodstuff. The cooking information means a
method of properly cooking foodstuff and may include at
least one of a preheating temperature of the cooking com-
partment 20, a cooking temperature of the cooking com-
partment 20, and a cooking guide time.
[0180] The cooking guide time may include a minimum
cooking time estimated to be necessary for cooking food-
stuff and a maximum cooking time for preventing food-
stuff from burning. The minimum cooking time and the
maximum cooking time of foodstuff may be determined
by the cooking guide time. Since a suitable cooking meth-
od may be different for each type of foodstuff, the cooking
information may be provided for each type of foodstuff.
[0181] The storage portion 180 may store an image or
video captured by the camera portion 110.
[0182] The storage portion 180 may include a high-
speed RAM, magnetic disk, static RAM (SRAM), dynamic
RAM (DRAM), ROM, and the like but is not limited there-
to. The storage portion 180 may be attachable to and
detachable from a device. For example, the storage por-
tion 180 may include a compact flash (CF) card, a secure
digital (SD) card, a smart media (SM) card, a multimedia
card (MMC), or a memory stick but is not limited thereto.
[0183] The power supply portion 90 may supply power
to the components (refer to FIG. 17) located in the oven
1 under control of the controller 300. The power supply
portion 90 may supply power input from an external pow-
er source (not shown) through a power cable (not shown)
to the components of the oven 1 under control of the
controller 300.
[0184] It will be easily understood by one of ordinary
skill in the art that at least one of the components of the

oven 1 shown in FIG. 17 may be added, deleted, or
changed corresponding to performance of the oven 1.
[0185] Referring to FIG. 17, the portable device 1000
may be connected to the oven 1 or another apparatus
(for example, a wearable apparatus) wirelessly or
through wires through a mobile communication portion
1120, a sub communication portion 1130, and a connec-
tor 1165.
[0186] The portable device 1000 may mean a device
in which an application capable of remotely controlling
the oven 1 is installable. For example, the portable device
1000 may include a cellular phone (not shown), a smart
phone (not shown), a tablet device (not shown), an MP3
player (not shown), a video player (not shown), a monitor
(not shown), an electronic apparatus (for example, a re-
frigerator, a washing machine, an air conditioner, or the
like) which includes a display and in which an application
capable remotely controlling the oven 1 is installable, a
display device (not shown) in which an application capa-
ble of remotely controlling the oven 1 is installable, or the
like.
[0187] It will be easily understood by one of ordinary
skill in the art that the display device may be embodied
as an analog TV, a digital TV, a 3D-TV, a smart TV, an
LED TV, an OLED TV, a plasma TV, a curved TV having
a fixed-curvature screen, a flexible TV having a fixed-
curvature screen, a bended TV having a fixed-curvature
screen, a curvature-variable TV with a curvature screen
changeable by a user input, and/or the like but is not
limited thereto.
[0188] A controller 1110 may include a processor
1111. Also, the controller 1110 may further include an
ROM 1112 in which a control program for controlling the
portable device 1000 is stored and a RAM 1113 in which
a signal or data input from the outside of the portable
device 1000 is stored or which is used as a storage area
for a variety of operations performed by the portable de-
vice 1000.
[0189] The controller 1110 performs functions of con-
trolling overall operations of the portable device 1000 and
a signal flow among internal components 1200 to 1950
of the portable device 1000 and processing data. The
controller 1110 controls power supply to the internal com-
ponents 1110 to 1195 using a power supply portion 1800.
[0190] The processor 1111 may include a graphic
processing unit (GPU, not shown) for processing graph-
ics. Also, the processor 1111 may include a sensor proc-
essor (not shown) configured to control a sensor or a
communication processor (not shown) configured to con-
trol communication.
[0191] The processor 1111 may be embodied as a sys-
tem on chip (SoC) which includes a core (not shown) and
the GPU (not shown). The processor 1111 may include
a single core, a dual core, a triple core, a quad core, and
a multiple core. Also, the processor 1111, the ROM 1112,
and the RAM 1113 may be mutually connected using a
bus.
[0192] The mobile communication portion 1120 may
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connect the oven 1 or another device (for example, an-
other portable device, server, or the like) using one or
two or more antennas through a mobile communication
network under control of the controller 1110. The mobile
communication portion 1120 may receive oven operation
information or information (for example, a cooking image
or video of foodstuff) from the oven 1 under control of the
controller 1110. The received oven operation information
or other information (for example, a cooking image or
video of foodstuff) may be stored in a storage portion
1175 under control of the controller 1110.
[0193] The sub communication portion 1130 may con-
nect the oven 1 or another device (for example, another
portable device, server, or the like) using a wireless LAN
communication portion 1131 or a short-distance commu-
nication portion 1132 under control of the controller 1110.
The sub communication portion 1130 may transmit or
receive oven operation information or other information
(for example, a cooking image or video of foodstuff) to
or from the oven 1 under control of the controller 1110.
The oven operation information or other information (for
example, a cooking image or video of foodstuff) may be
stored in the storage portion 1175 under control of the
controller 1110.
[0194] The wireless LAN communication portion 1131
may be wirelessly connected to an access point (AP) at
a position in which the AP is installed under control of
the controller 1110. The wireless LAN communication
portion 1131 may include, for example, Wi-Fi.
[0195] The short-distance communication may include
Bluetooth, Bluetooth low energy, infrared data associa-
tion (IrDA), UWB, NFC, and/or the like.
[0196] In the embodiment of the present invention, the
term a communication portion of a portable device may
include the mobile communication portion 1120 and/or
the sub communication portion 1130.
[0197] A multimedia portion 1140 may receive external
broadcasting and play an audio and/or video under con-
trol of the controller 1110. The multimedia portion 1140
may include an audio player 1141, a video player 1142,
and/or a broadcasting communication portion 1143.
[0198] A camera 1150 may capture an image or video
under control of the controller 1110. The camera 1150
may include at least one of a first camera 1151 in front
and a second camera 1152 in the rear. Also, the first
camera 1151 or the second camera 1152 may include
an auxiliary light source (for example, a flash 1153) con-
figured to provide an amount of light necessary for cap-
turing an image.
[0199] A position information receiver (Global Position-
ing System, GPS) 1155 may periodically receive signals
(for example, orbit information of a GPS satellite, time
information of a satellite, a navigation message, and the
like) from a plurality of satellites (not shown) on the earth’s
orbit.
[0200] An input/output portion 1160 may include at
least one of one or two or more buttons 1161, one or two
or more microphones 1162, one or two or more speakers

1163, one or two or more vibration motors 1164, the con-
nector 1165, a keypad 1166, and an input pen 1167.
[0201] A sensor portion 1170 may detect a state of the
portable device 1000 and/or an ambient state of the port-
able device 1000. The sensor portion 1170 may include
one or a plurality of sensors. The sensor portion 1170
may include a proximity sensor 1171 configured to detect
whether a user approaches the portable device 1000, an
illuminance sensor 1172 configured to detect an amount
of ambient light of the portable device 1000, and/or a
gyro sensor 1173 configured to detect a fingerprint of a
user who uses the portable device 1000.
[0202] The storage portion 1175 may store signals or
data input/output corresponding to operations of the mo-
bile communication portion 1120, the sub communication
portion 1130, the multimedia portion 1140, the camera
1150, a GPS 1155, the input/output portion 1160, the
sensor portion 1170, and a touch screen 1190. The stor-
age portion 1175 may store a control program for con-
trolling of the portable device 1000 or the controller 1110,
a GUI related to an application provided by a manufac-
turer or downloaded from the outside, images for provid-
ing the GUI, user information, documents, databases, or
related data.
[0203] The storage portion 1175 may store oven op-
eration information or other information (for example, a
cooking image of foodstuff or a cooking video of foodstuff)
received from the oven 1.
[0204] The storage portion 1175 may store first user
input information corresponding to a selection of the
cooking-start button 60a (refer to FIG. 20a), second user
input information corresponding to a selection of auto-
matically opening the door when cooking is completed,
or third user input information corresponding to a selec-
tion of automatically closing the door.
[0205] The power supply portion 1180 may supply
power to the components 1110 to 1195 located in the
portable device 1000 under control of the controller 1110.
The power supply portion 1180 may supply power input
from an external power source (not shown) through a
cable (not shown) connected to the connector 1165, to
the components of the portable device 1000 under con-
trol of the controller 1110.
[0206] The power supply portion 1180 may supply
power to one or two or more batteries (not shown) to
charge under control of the controller 1110.
[0207] The touch screen 1190 may provide GUIs cor-
responding to a variety of services (for example, voice
communication, video communication, data transmis-
sion, broadcasting reception, image-capturing, viewing
of videos, or executing of applications). The touch screen
1190 may include an edge touch panel (not shown) con-
figured to receive touch input and an edge display panel
(not shown) for displaying a screen.
[0208] A touch screen controller 1195 converts an an-
alog signal corresponding to a single touch or a multiple
touch received from the edge touch screen 1190 into a
digital signal and transmits the digital signal to the con-
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troller 1110. The controller 1110 may calculate an X co-
ordinate and a Y coordinate corresponding to a touch
position of a touch input at the edge touch screen 1190
using the digital signal received from the touch screen
controller 1195.
[0209] It will be easily understood by one of ordinary
skill in the art that at least one of the components of the
portable device 1000 shown in FIG. 17 may be added,
deleted, or changed corresponding to performance of the
portable device 1000.
[0210] FIG. 18 is a schematic flowchart illustrating a
method of opening or closing the door of the oven ac-
cording to one embodiment of the present invention.
[0211] FIG. 19 is a schematic flowchart illustrating a
method of opening or closing the door of the oven from
the portable device according to one embodiment of the
present invention.
[0212] FIGS. 20a to 20f are schematic diagrams illus-
trating an example of the method of automatically open-
ing or closing the door of the oven according to one em-
bodiment of the present invention.
[0213] In operation S1810 of FIG. 18, the portable de-
vice is wirelessly connected.
[0214] In operation S1910 of FIG. 19, the oven is wire-
lessly connected.
[0215] Referring to FIGS. 18 to 20a, the oven 1 and
the portable device 1000 are connected wirelessly (for
example, through LAN).
[0216] A user may install a remote control application
in the portable device 1000 for remotely controlling the
oven 1. The user may wirelessly connect the portable
device 1000 to the oven 1 using connection settings of
the installed application (for example, a GUI (not shown)
of the application or the like). The connection settings
may include a selection of an AP connectable to the oven
1 or a selection of the oven 1 as an object of remote
control using identification information of the oven 1 (for
example, an IP address, MAC, and the like) of the oven 1.
[0217] The user may wirelessly connect the connect-
able portable device 1000 using the oven 1. The user
may wirelessly connect the oven 1 with the portable de-
vice 1000 using the connection settings (for example, the
GUI (not shown) of the oven and the like) of the oven 1.
[0218] A method of wirelessly connecting the oven 1
with the portable device 1000 will be easily understood
by one of ordinary skill in the art.
[0219] In operation S1820 of FIG. 18, input of the cook-
ing-start button is received at the oven.
[0220] Referring to FIGS. 18 to 20a, a selection of the
cooking-start button is received at the oven 1 from the
user.
[0221] The user closes the door 40 with foodstuff being
disposed on a rack 23 of the cooking compartment 20 of
the oven 1. The user selects the cooking-start button 60a
on the display portion 60. Also, the user may select the
cooking-start button 60a and may additionally select a
remote control button (not shown).
[0222] The controller 300 may receive the selection of

the user for the cooking-start button 60a.
[0223] The controller 300 may store cooking-start but-
ton selection information corresponding to the selection
of the cooking-start button 60a. The stored cooking-start
button selection information may include a cooking-start
button selection identifier (ID), a cooking-start button se-
lection time, and the like for history management.
[0224] First control information (for example, transmit-
ted to the portable device) corresponding to the cooking-
start button selection of the controller 300 may be gen-
erated. The controller 300 may generate the first control
information using the stored cooking-start button selec-
tion information. Also, the controller 300 may load
prestored first control information corresponding to the
cooking-start button selection (or cooking-start button se-
lection information).
[0225] In operation S1830 of FIG. 18, the first control
information corresponding to a start of cooking is trans-
mitted to the portable device.
[0226] In operation S1920 of FIG. 19, the first control
information corresponding to the start of cooking is re-
ceived from the oven.
[0227] Referring to FIGS. 18 and 19, the controller 300
of the oven 1 may transmit the first control information to
the portable device 1000 through the communication por-
tion 120. Also, the portable device 1000 may receive the
first control information transmitted from the oven 1
through the communication portion. Also, the controller
1110 may store the received first control information in
the storage portion 1175.
[0228] In operation S1930 of FIG. 19, an application
corresponding to the first control information is executed.
[0229] Referring to FIGS. 19 and 20b, the controller
1110 of the portable device 1000 may analyze the selec-
tion of the cooking-start button of the oven 1 using the
received first control information. Also, the controller
1110 may analyze the selection of the cooking-start but-
ton of the oven 1 and a selection of the remote control
button using the received first control information.
[0230] The controller 1110 may execute and display
an application 1200 configured to remotely control the
oven 1 on the touch screen 1190 corresponding to the
reception of the first control information.
[0231] The portable device 1000 may control opera-
tions of the oven 1 (for example, the cooking start, cook-
ing completion, opening or closing the door, and the like)
through the installed application 1200. Also, the portable
device 1000 may display an operation state of the oven
1 (for example, a state of cooking of foodstuff, and the
like) through the installed application 1200.
[0232] In operation S1840 of FIG. 18, one of a video
and image captured corresponding to the cooking start
is transmitted to the portable device.
[0233] In operation S1940 of FIG. 19, one of the video
and image received from the oven is displayed.
[0234] Referring to FIGS. 18, 19, 20b, and 20c, the
controller 300 of the oven 1 may turn on the light 115 and
may start cooking of foodstuff corresponding to the cook-
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ing start. The controller 300 may capture an image of the
inside of the cooking compartment 20 lit by the light 115
through the camera portion 110.
[0235] The camera portion 110 may capture one of a
video and image of the inside of the cooking compartment
20 according to settings. The camera portion 110 may
periodically capture one of a video and image of the inside
of the cooking compartment 20 on the basis of the set-
tings according to the entire cooking time or a preset
image-capturing interval (for example, an interval of 20
seconds, changeable).
[0236] The camera portion 110 may periodically cap-
ture a video of the inside of the cooking compartment 20
on the basis of the settings for a preset image-capturing
time (for example, 10 seconds, changeable).
[0237] The controller 300 may transmit one of the cap-
tured video and image to the portable device 1000
through the communication portion 120. Also, the con-
troller 300 may send a residual cooking time as well as
one of video and image.
[0238] Since a detailed description on transmission of
the captured video and image from the controller 300 to
the portable device 1000 through the communication por-
tion 120 will be easily understood by one of ordinary skill
in the art, the description will be omitted.
[0239] In another embodiment of the present invention,
the controller 300 may analyze a cooking advancement
rate of foodstuff (for example, 30% of cooking has been
done) using the video and image captured by the camera
portion 110. Also, the controller 300 may analyze the
cooking advancement rate of foodstuff (for example, 30%
of cooking has been done) using the camera portion 110
and a smoke sensor (not shown).
[0240] When the analyzed cooking advancement rate
of foodstuff reaches a preset reference (for example,
80% of cooking has been done), the controller 300 may
transmit the cooking advancement rate as well as one of
the captured video and image to the portable device 1000
through the communication portion 120. Also, the con-
troller 300 may send the cooking advancement rate and
the residual cooking time as well as one of video and
image.
[0241] In another embodiment of the present invention,
the controller 300 may detect a position of the rack 23
located in the cooking compartment 20 using the video
and image captured by the camera portion 110. Also, the
controller 300 may detect the position of the rack 23 lo-
cated in the cooking compartment 20 using the camera
portion 110 or a range sensor (not shown).
[0242] The controller 300 may apply an algorithm ad-
equate for cooking foodstuff corresponding to the posi-
tion of the rack 23 located in the cooking compartment
20. Also, the controller 300 may transmit a notification
corresponding to the position of the rack 23 located in
the cooking compartment 20 to the portable device 1000
through the communication portion 120.
[0243] When the position of the rack 23 in the cooking
compartment 20 is detected, the controller 300 may

transmit the position of the rack 23 as well as one of the
captured video and image to the portable device 1000
through the communication portion 120. Also, the con-
troller 300 may send the position of the rack 23 and a
residual cooking time as well as one of video and image.
[0244] The controller 1110 of the portable device 1000
may display the received one of video and image in a
monitoring area 1210 of the application 1200. The con-
troller 1110 may change a size of the received one of
video and image to be equal to a size of the monitoring
area 1210.
[0245] The controller 1110 may display a received re-
sidual cooking time 1211 in the vicinity of the monitoring
area 1210. The residual cooking time may be received
from the oven 1 with the received one of video and image.
The residual cooking time 1211 may be changed accord-
ing to cooking advancement of foodstuff.
[0246] The controller 1110 may display a notification
corresponding to the received cooking advancement (for
example, 80% of cooking has been done, not shown) on
an additional popup screen (not shown) separate from
the monitoring area 1210.
[0247] A door-opening button 1212 selectable by the
user may be displayed on one side (for example, a top
end or a bottom end) of the monitoring area 1210.
[0248] When foodstuff is being cooked, the displayed
door-opening button 1212 may be inactivated.
[0249] While the camera portion 110 captures an im-
age of the inside of the cooking compartment 20 (for ex-
ample, foodstuff is being cooked), the door 40 of the oven
1 may be opened. While the camera portion 110 captures
an image of the inside of the cooking compartment 20
(for example, foodstuff is being cooked), which is lit by
the light 115, the user may open the door 40 of the oven 1.
[0250] The controller 300 may detect whether the door
40 is opened, using the door opening or closing sensor
85a. The door opening or closing sensor 85a may trans-
mit an electrical signal corresponding to a contact release
between the door opening or closing sensor 85a and the
door 40, to the controller 300.
[0251] When opening of the door 40 is detected, the
controller 300 may control such that image-capturing of
the camera portion 110 is temporarily stopped. A tempo-
rary stop of image-capturing of the camera portion 110
may be maintained until the door 40 is closed.
[0252] When the opening of the door 40 is detected,
the controller 300 may transmit control information (for
example, 1-1 control information) corresponding to the
opening of the door 40 to the portable device 1000
through the communication portion 120.
[0253] When the 1-1 control information is transmitted
to the portable device 1000, the controller 300 may tem-
porarily stop transmission of the captured one of video
and image to the portable device 1000 through the com-
munication portion 120. The transmission of 1-1 control
information to the portable device 1000 and the tempo-
rary stop of transmission of the captured one of video
and image may coincide or may be sequentially per-
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formed (regardless of order).
[0254] The controller 300 may detect closing of the
door 40 using the door opening or closing sensor 85a.
The door opening or closing sensor 85a may transmit an
electrical signal corresponding to contact between the
door opening or closing sensor 85a and the door 40, to
the controller 300.
[0255] When closing of the door 40 is detected by the
door opening or closing sensor 85a, the controller 300
may resume image-capturing of the camera portion 110,
which has been temporarily stopped. Also, when closing
of the door 40 is detected by the door opening or closing
sensor 85a, the controller 300 may turn on the light 115
which has been turned off.
[0256] When the closing of the door 40 is detected, the
controller 300 may transmit control information (for ex-
ample, 1-2 control information) corresponding to the clos-
ing of the door 40 to the portable device 1000 through
the communication portion 120.
[0257] When the 1-2 control information is transmitted
to the portable device 1000, the controller 300 may
resume transmission of the captured one of video and
image to the portable device 1000 through the commu-
nication portion 120.
[0258] In operation S1850 of FIG. 18, second control
information corresponding to cooking completion is
transmitted to the portable device.
[0259] In operation S1950 of FIG. 19, the second con-
trol information corresponding to the cooking completion
is received from the oven.
[0260] Referring to FIGS. 18, 19, and 20d, cooking of
foodstuff in the oven 1 is completed. Since determination
of the controller 300 on whether foodstuff is completely
cooked may be easily understood by one of ordinary skill
in the art, a detailed description thereof will be omitted.
[0261] When the cooking of foodstuff disposed in the
cooking compartment 20 in the oven 1 is completed, the
controller 300 may transmit the second control informa-
tion corresponding to the cooking completion to the port-
able device 1000 through the communication portion
120.
[0262] When the cooking of foodstuff disposed in the
cooking compartment 20 in the oven 1 is completed, the
controller 300 may complete image-capturing of the in-
side of the cooking compartment 20 using the camera
portion 110.
[0263] In another embodiment of the present invention,
when the cooking of foodstuff disposed in the cooking
compartment 20 in the oven 1 is completed, the controller
300 may maintain image-capturing of the inside of the
cooking compartment 20 using the camera portion 110
until third control information corresponding to a selection
of the door-opening button is received.
[0264] The controller 300 may transmit one of a video
and image captured after the cooking of foodstuff dis-
posed in the cooking compartment 20 in the oven 1 is
completed to the portable device 1000 through the com-
munication portion 120.

[0265] The controller 1110 of the portable device 1000
may receive the transmitted second control information
through the communication portion.
[0266] The controller 1110 of the portable device 1000
may analyze that cooking of the oven 1 is completed
using the received second control information. The con-
troller 1110 may store the received second control infor-
mation in the storage portion 1175.
[0267] In operation S1960 of FIG. 19, the door-opening
button is activated corresponding to the reception of the
second control information.
[0268] Referring to FIGS. 19 and 20e, the controller
1110 may activate the door-opening button 1212 dis-
played adjacent to the monitoring area 1210 correspond-
ing to the reception of the second control information.
[0269] The controller 1110 may change the residual
cooking time 1211 displayed adjacent to the monitoring
area 1210 to be "00:00 left" corresponding to the recep-
tion of the second control information.
[0270] The controller 1110 may provide a user with an
auditory feedback (for example, an alarm) through a
speaker 163 or a tactile feedback (for example, vibra-
tions) through a vibration motor 164 for user recognition
corresponding to the reception of the second control in-
formation.
[0271] In operation 1970 of FIG. 19, the third control
information corresponding to the selection of the door-
opening button of the user may be transmitted to the ov-
en.
[0272] In operation S1860 of FIG. 18, the third control
information corresponding to door opening is received
from the portable device.
[0273] Referring to FIGS. 18, 19, and 20d, the user
performs a first touch (or hovering) 1250 on the door-
opening button 1212.
[0274] The controller 1110 may detect the first touch
1250 using the touch screen 1190 and the touch screen
controller 1195.
[0275] The first touch 1250 detected by the touch
screen 1190 may be generated by, for example, one of
fingers including a thumb or a touch of a touchable input
pen 167 (for example, by contact or hovering). Also, the
first touch 1250 may be generated by one of a left hand
and a right hand.
[0276] The controller 1110 may calculate a first touch
position 1250a (for example, X1 and Y1 coordinates) cor-
responding to the first touch 1250 using an electrical sig-
nal received from the touch screen controller 1195.
[0277] The controller 1110 may store first touch posi-
tion information corresponding to the first touch position
1250a in the storage portion 1175. The stored first touch
position information may include a touch ID, a touch po-
sition, a touch detection time, or touch information (for
example, touch input, a touch direction, a touch mainte-
nance time, and the like) for history management.
[0278] The controller 1110 may generate the third con-
trol information using the stored first touch position infor-
mation. Also, the controller 1110 may load the third con-
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trol information using the first touch 1250. In the present
invention, the third control information may be a control
signal to open the door 40.
[0279] The controller 1110 may transmit the third con-
trol information to the oven 1 through the communication
portion.
[0280] When the first touch is not received for a preset
time (for example, 3 minutes, changeable by settings),
the controller 1110 may transmit the third control infor-
mation to the oven 1 through the communication portion.
[0281] The controller 300 of the oven 1 may receive
the third control information transmitted from the portable
device 1000 through the communication portion 120. The
received third control information may be stored in the
storage portion 180 under control of the controller 300.
[0282] In operation S1870 of FIG. 18, the door is
opened corresponding to the received third control infor-
mation.
[0283] Referring to FIGS. 18 and 20e, the door 40 of
the oven 1 is opened.
[0284] The controller 300 may analyze the received
third control information. The controller 300 may open
the closed door 40 corresponding to the reception of the
third control information.
[0285] The controller 300 may drive the motor 80a cor-
responding to opening of the door. The door 40 having
the weight may be opened by the cam 80b which circu-
larly moves due to driving of the motor 80a and the door
latch 80c and the push bar 80d which linearly move cor-
responding to the circular movement of the cam 80b.
[0286] High-temperature air in the cooking compart-
ment 20 may be discharged outward from the cooking
compartment 20 by opening of the door 40. The high-
temperature air in the cooking compartment 20 may be
more discharged outward from the cooking compartment
20 according to an opening degree of the door 40 (for
example, an opening angle β of the door).
[0287] Opening of the door 40 may be detected by the
sensor 85a.
[0288] When the opening of the door 40 is detected by
the sensor 85a, the controller 300 may transmit fourth
control information corresponding to the opening of the
door 40 to the portable device 1000.
[0289] Referring to FIGS. 20e and 20f, the controller
1110 of the portable device 1000 may display a door-
closing button 1212a corresponding to the received
fourth control information. Also, the air is completely dis-
charged from the oven 1 from which the high-temperature
air is being discharged, the controller 1110 may activate
the door-closing button 1212a.
[0290] The user may close the opened door 40 of the
oven 1 using the door-closing button 1212a. Also, the
user may close the opened door 40 of the oven 1, from
which the high-temperature air is being discharged, using
the door-closing button 1212a.
[0291] When the high-temperature air is completely
discharged, the controller 300 may transmit fifth control
information corresponding to discharge completion, to

the portable device 1000.
[0292] Referring to FIGS. 20e and 20f, the controller
1110 of the portable device 1000 may display the door-
closing button 1212a corresponding to the received fifth
control information.
[0293] The user may perform a second touch 1251 (or
hovering) on the door-closing button 1212a. The control-
ler 1110 may detect the second touch 1251 using the
touch screen 1190 and the touch screen controller 1195.
[0294] Since the second touch 1251 detected by the
touch screen 1190 is substantially similar to the first touch
1250 detected by the touch screen 1190 (for example, a
difference in touch), a repeated description will be omit-
ted.
[0295] The controller 1110 may calculate a second
touch position 1251a (for example, X2 and Y2 coordi-
nates) corresponding to the second touch 1251 using an
electrical signal received from the touch screen controller
1195.
[0296] The controller 1110 may store second touch po-
sition information corresponding to the second touch po-
sition 1251a in the storage portion 1175. The stored sec-
ond touch position information may include a touch ID,
a touch position, a touch detection time, or touch infor-
mation (for example, touch pressure, a touch direction,
a touch maintenance time, and the like) for history man-
agement.
[0297] The controller 1110 may generate sixth control
information using the stored second touch position infor-
mation. Also, the controller 1110 may load the sixth con-
trol information using the second touch position informa-
tion.
[0298] The controller 1110 may transmit the sixth con-
trol information to the oven 1 through the communication
portion.
[0299] The controller 300 of the oven 1 may receive
the sixth control information transmitted from the portable
device 1000 through the communication portion 120. The
received sixth control information may be stored in the
storage portion 180 under control of the controller 300.
[0300] Referring to FIG. 20f, the door 40 of the oven 1
is closed.
[0301] The controller 300 may analyze the received
sixth control information. The controller 300 may close
the opened door 40 corresponding to the reception of the
sixth control information.
[0302] The controller 300 may drive the motor 80a cor-
responding to closing of the door. The door 40 having
the weight may be closed by the cam 80b which circularly
moves due to driving of the motor 80a and the door latch
80c and the push bar 80d, which linearly move corre-
sponding to the circular movement of the cam 80b.
[0303] Closing of the door 40 may be detected by the
sensor 85a.
[0304] In the embodiment of the present invention,
opening or closing of the door 40 may be performed by
a control signal received from the portable device 1000.
In another embodiment of the present invention, opening
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or closing of the door 40 may be performed by a user
selection (not shown) with respect to a door opening or
closing button (not shown) displayed on the display por-
tion 60 of the oven 1.
[0305] In another embodiment of the present invention,
when a control signal corresponding to opening of the
door is not received from the portable device 1000 for a
preset time (for example, 3 minutes, changeable) or the
user selection (not shown) with respect to the door open-
ing or closing button displayed on the display portion 60
is not received, opening or closing of the door 40 may be
performed according to settings of the controller 300 (for
example, non-reception of the control signal and user
selection for the preset time).
[0306] In operation S1870 of FIG. 18, when the door
40 is opened or closed, the method of opening or closing
the oven is completed.
[0307] In addition to the foregoing explanations, the
following enumerated aspects X to Y are also relevant
for the present disclosure as part of the specification
which must not be confused with the appended claims
(that follow after the specification):

1. An oven comprising: a cooking compartment pro-
vided in a case and configured to accommodate
foodstuff; a door capable of opening or closing the
cooking compartment; a camera portion capable of
capturing an image of an inside of the cooking com-
partment and located outside the door; a communi-
cation portion connected to an external portable de-
vice; a door opening or closing unit configured to
open or close the door by remote control; and a con-
troller configured to control the camera portion, the
communication portion, and the door opening or
closing unit, wherein the controller controls the com-
munication portion to transmit one of a video or im-
age captured using the camera portion to the porta-
ble device, and wherein the controller controls the
door opening or closing unit to open or close the door
using the control information received through the
communication portion.
2. The oven of aspect 1, wherein the door opening
or closing unit comprises a motor, a cam driven by
the motor, a door latch connected to the cam and
configured to linearly move, and a push bar connect-
ed to the door latch and configured to come into con-
tact with the door.
3. The oven of aspect 1, wherein the controller con-
trols the door opening or closing unit to open the door
to an angle at which the door is closable by a weight
of the door and an elastic force of a hinge.
4. The oven of aspect 1, wherein the door opening
or closing unit is located to be more adjacent to a
side surface of the cooking compartment than a cen-
tral area of the cooking compartment.
5. The oven of aspect 1, wherein the camera portion
is disposed outside the door to incline and captures
an image of the inside of the cooking compartment.

6. The oven of aspect 1, wherein the controller is
electrically connected to the camera portion and the
communication portion through wires.
7. The oven of aspect 1, further comprising a display
portion which comprises a cooking-start button,
wherein the controller controls the camera portion
corresponding to reception of user input for selecting
the cooking-start button.
8. The oven of aspect 7, further comprising a light
configured to provide additional light, wherein the
controller controls the light to be operated corre-
sponding to operation of the camera portion.
9. The oven of aspect 7, wherein the controller trans-
mits first control information corresponding to recep-
tion of user input for selecting the cooking-start but-
ton, to the portable device through the communica-
tion portion.
10. The oven of aspect 1, wherein the controller
transmits second control information corresponding
to completion of cooking of the foodstuff to the port-
able device through the communication portion.
11. The oven of aspect 10, wherein the controller
controls the door opening or closing unit to open the
door according to third control information received
from the portable device in response to the transmit-
ted second control information.
12. The oven of aspect 11, further comprising a door
opening or closing sensor,
wherein the controller detects opening of the door
corresponding to the third control information using
the door opening or closing sensor.
13. The oven of aspect 11, wherein when opening
of the door is detected, the controller controls the
camera portion to stop image-capturing.
14. The oven of aspect 13, wherein the controller
transmits fourth control information corresponding
to the opening of the door to the portable device
through the communication portion.
15. The oven of aspect 14, wherein the controller
transmits fifth control information corresponding to
completion of discharging high-temperature heat
housed in the cooking compartment by the opening
of the door, to the portable device through the com-
munication portion.

[0308] Although the present invention has been de-
scribed with particular items such as detailed compo-
nents and limited embodiments, and the drawings in the
present application, these are provided for helping in a
more overall understanding of the present application
such that the present invention is not limited to the above-
described embodiments and may be variously modified
and changed from the above description by one of ordi-
nary skill in the art.
[0309] Accordingly, the concept of the present inven-
tion is not limited to the above-described embodiments
and the following claims and equivalents thereof will be
included in the scope of the present invention.
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Claims

1. An oven comprising:

a cooking compartment provided in a case and
configured to accommodate foodstuff;
a door capable of opening or closing the cooking
compartment;
a camera portion capable of capturing an image
of an inside of the cooking compartment;
a communication portion , configured to com-
municate with an external portable device;
a door opening or closing unit configured to open
or close the door; and
a controller configured to control the camera por-
tion, the communication portion, and the door
opening or closing unit,
wherein the controller is configured to control
the communication portion to transmit one of a
video or image captured using the camera por-
tion to the portable device,
characterized in that
the controller is configured to control the door
opening or closing unit to open or close the door
using control information received through the
communication portion,
the controller is configured to transmit second
control information corresponding to completion
of cooking of the foodstuff to the portable device
through the communication portion, and
the controller is configured to receive third con-
trol information from the portable device in re-
sponse to the transmitted second control infor-
mation and to control the door opening or closing
unit to open the door according to the third con-
trol information.

2. The oven of claim 1, wherein the door opening or
closing unit comprises a motor, a cam driven by the
motor, a door latch connected to the cam and con-
figured to linearly move, and a push bar connected
to the door latch and configured to come into contact
with the door.

3. The oven of claim 1, wherein the controller controls
the door opening or closing unit to open the door to
an angle at which the door is closable by a weight
of the door and an elastic force of a hinge.

4. The oven of claim 1, wherein the door opening or
closing unit is located to be more adjacent to a side
surface of the cooking compartment than a central
area of the cooking compartment.

5. The oven of claim 1, wherein the camera portion is
disposed outside the door to incline and captures an
image of the inside of the cooking compartment.

6. The oven of claim 1, wherein the controller is elec-
trically connected to the camera portion and the com-
munication portion through wires.

7. The oven of claim 1, further comprising a display
portion which comprises a cooking-start button,
wherein the controller controls the camera portion
corresponding to reception of user input for selecting
the cooking-start button.

8. The oven of claim 7, further comprising a light con-
figured to provide additional light, wherein the con-
troller controls the light to be operated corresponding
to operation of the camera portion.

9. The oven of claim 7, wherein the controller is con-
figured to transmit first control information corre-
sponding to reception of user input for selecting the
cooking-start button, to the portable device through
the communication portion.

10. The oven of claim 1, further comprising a door open-
ing or closing sensor, wherein the controller detects
opening of the door corresponding to the third control
information using the door opening or closing sensor.

11. The oven of claim 1, wherein when opening of the
door is detected, the controller controls the camera
portion to stop image-capturing.

12. The oven of claim 11, wherein the controller is con-
figured to transmit fourth control information corre-
sponding to the opening of the door to the portable
device through the communication portion.

13. The oven of claim 12, wherein the controller is con-
figured to transmit fifth control information corre-
sponding to completion of discharging high-temper-
ature heat housed in the cooking compartment by
the opening of the door, to the portable device
through the communication portion.
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