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Description

Title of Invention: MICROWAVE, DISPLLAY DEVICE AND

COOKING SYSTEM INCLUDING THE SAME
Technical Field

Apparatuses and methods consistent with exemplary embodiments of the present
disclosure relate to a microwave, a display device, and a cooking system including the
microwave and the display device and, more particularly, to a microwave which
provides an image photographed by a camera, a display device, and a cooking system

including the camera and the display device.

Background Art

Recently, development of electronic technology has led to development of various
electronic devices that meet the needs of consumers. In particular, recently, an over the
range, which is a microwave installed on a cooktop in a house, has been developed.

Here, the cooktop may be implemented solely by an electric range or a gas range,
which heats a cooking object in a cooking container through at least one heater, or may
be implemented as an oven range which includes an oven underneath the cooktop.

The over-the-range is a microwave installed in an upper direction of the cooktop, and
refers to a cooking appliance that heats the cooking object contained in the cooking
container using the property of the microwave.

In the meantime, a user may feel a high degree of fatigue because the user needs to
constantly check, nearby the cooking object, the overheating or overcooking of the

cooking object.
Disclosure of Invention

Technical Problem

The present disclosure includes one or more exemplary embodiments that may
address and/or solve the above-mentioned needs, and it is an object of the one or more
exemplary embodiments of the present disclosure to provide a microwave, a display
device, and a cooking system including the same which can identify overheating or
overcooking of a cooking object without continuously checking the cooking object in
the vicinity of the cooking object.
Solution to Problem

According to an exemplary embodiment, a cooking system is disclosed. The cooking
system includes a microwave configured to, according to a user command, generate a
first image by photographing a cooktop located below the microwave through a first
camera or generate a second image by photographing an inside of the microwave

through a second camera, and transmit at least one of the first image and the second
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image to a display device; and a display device configured to receive at least one of a
first image and a second image from the microwave and display the received image.

The display device may, in response to receiving of a user input, transmit a control
command for controlling at least one of the microwave and the cooktop to the
microwave, and wherein the microwave may receive the control command from the
display device and control operations of at least one of the microwave and the cooktop
according to the received control command.

The first camera may photograph a first cooking container positioned on the cooktop
from a first photographing direction, and the second camera may photograph a second
cooking container positioned inside the microwave in a second photographing
direction, wherein the microwave may modify the first image which photographs the
first cooking container in the first photographing direction and the second image which
photographs the second cooking container in the second photographing direction to
images corresponding to a third photographing direction, and the third photographing
direction may correspond to a vertical direction of the cooking container.

The display device may, while a content is being displayed, when a user input to
display at least one image out of the first image and the second image is received,
receive at least one image out of the first image and the second image from the
microwave, overlap the received image with the content, and display the same.

The display device may, when a user input to change at least one of a size and a
position of the displayed image is received, change at least one of a size and a position
of the displayed image according to the user input.

The microwave may, based on the first image and the second image, identify a
degree of bubble generation in a cooking container located inside the microwave or a
cooking container positioned on the cooktop, transmit a notification message in-
dicating a degree of the identified bubbles to the display device, wherein the display
device may display the notification message received from the microwave.

The microwave may, based on the first image and the second image, identify a
degree of smoke generation in a cooking container positioned inside the microwave or
in a cooking container positioned on the cooktop, transmit a notification message in-
dicating a degree of the identified generation of smoke, and when a degree of
generation of the smoke is greater than or equal to a predetermined threshold value,
stop driving of the electronic unit or drive a hood of the microwave, wherein the
display device may display a notification message received from the microwave.

The microwave may identify a degree of blur of at least one image out of the first
image and the second image, and identify a camera that photographs an image of
which the identified degree of blur is greater than or equal to a preset threshold value

out of the first camera and the second camera, and operate a fan which is provided in a
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vicinity of the identified camera.

According to an exemplary embodiment, a microwave includes an electronic unit; a
first camera; a communicator; and a processor configured to, according to a user
command, control the communicator to generate a first image by photographing a
cooktop positioned below the microwave through the first camera and transmit the first
image to a display device.

The microwave may further include a second camera, wherein the processor may
control the communicator to generate a second image by photographing an inside of
the microwave through the second camera and transmit the second image to a display
device.

The processor may receive a control command to control at least one of the
microwave and the cooktop from the display device and control operations of at least
one of the microwave and the cooktop according to the received control command.

The first camera may be disposed at a specific position of the microwave to
photograph a cooking container positioned on the cooktop in a diagonal direction, and
the second camera is disposed at a specific position of the microwave to photograph a
cooking container positioned inside the microwave in a diagonal direction, wherein the
processor may modify an image which photographs the cooking container in the
diagonal direction by the first camera and the second camera and transmit the modified
image to the display device, and the modified image may correspond to an image pho-
tographed the cooking container in a vertical direction.

The processor may, based on the first image and the second image, identify a degree
of bubble generation in a cooking container located inside the microwave or a cooking
container positioned on the cooktop and transmit a notification message indicating a
degree of the identified bubbles to the display device.

The processor may, based on the first image and the second image, identifies a
degree of smoke generation in a cooking container positioned inside the microwave or
in a cooking container positioned on the cooktop, transmit a notification message in-
dicating a degree of the identified generation of smoke, and when a degree of
generation of the smoke is greater than or equal to a predetermined threshold value,
stop driving of the electronic unit or drives a hood of the microwave.

The processor may identify a degree of blur of at least one image out of the first
image and the second image, and identify a camera that photographs an image of
which the identified degree of blur is greater than or equal to a preset threshold value
out of the first camera and the second camera, and operate a fan which is provided in a
vicinity of the identified camera.

According to an exemplary embodiment, a display device includes a display; a com-

municator; and a processor which receives, through the communicator, at least one of a
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first image that photographs a cooktop located below the microwave and a second
image that photographs inside the microwave and displays the received image on the
display.

The processor may transmit a control command to control at least one of the
microwave and the cooktop to the microwave, in response to receiving of a user input.

The processor may, while a content is being displayed, when a user input to display
at least one image out of the first image and the second image is received, receive at
least one image out of the first image and the second image from the microwave,
overlap the received image with the content, and display the same.

The processor may, when a user input to change at least one of a size and a position
of the displayed image is received, change at least one of a size and a position of the
displayed image according to the user input.

A controlling method includes generating a first image by photographing a cooktop
located below the microwave through a first camera according to a user command and
transmitting the first image to a display device.

The controlling method of the microwave may further include generating a second
image by photographing an inside of the microwave through the second camera
according to a user command and the transmitting may transmit the first and second
images to the display device.

A controlling method of a display device according to an exemplary embodiment
may include receiving at least one of a first image which is generated by pho-
tographing a cooktop positioned below the microwave and a second image which is
generated by photographing an inside of the microwave and displaying the received
image.

Advantageous Effects of Invention

According to various embodiments of the present invention as described above, the
user can continuously check the cooking object even when the user leaves the kitchen,
thereby reducing fatigue from the cooking process. Further, since the microwave and
cooktop device can be controlled remotely a space other than the kitchen, user con-
venience can be increased.

Brief Description of Drawings

FIG. 1 illustrates a cooking system according to embodiments of the present
disclosure;

FIG. 2 illustrates a block diagram of a microwave according to embodiments of the
present disclosure;

FIGS. 3A to 3B illustrate a camera provided in the microwave according to em-

bodiments of the present disclosure;
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[33] FIG. 4 illustrates an image displayed on a display device according to embodiments
of the present disclosure;

[34] FIG. 5 illustrates an exemplary embodiment of identifying bubbles generated from
the cooking container by the microwave according to embodiments of the present
disclosure;

[35] FIG. 6 illustrates an exemplary embodiment of identifying smoke generated from the
cooking container by the microwave according to embodiments of the present
disclosure;

[36] FIG. 7 illustrates an exemplary embodiment of preventing steam on a camera by the
microwave according to embodiments of the present disclosure;

[37] FIG. 8 illustrates an exemplary embodiment of removing a foreign substance by the
microwave according to embodiments of the present disclosure;

[38] FIG. 9 illustrates a block diagram of a display device according to embodiments of
the present disclosure;

[39] FIGS. 10A to 10E illustrate an exemplary embodiment of displaying an image to
photograph an inside of the microwave by the display device and / or an image to
photograph a cooktop according to embodiments of the present disclosure;

[40] FIG. 11 illustrates an exemplary embodiment of displaying an image photographed
through a camera along with a content by the display device according to embodiments
of the present disclosure;

[41] FIGS. 12A to 12C illustrate exemplary embodiments of editing an image pho-
tographed by a camera which is displayed on the display device according to em-
bodiments of the present disclosure;

[42] FIGS. 13A to 13C illustrate exemplary embodiments of implementing a display
device as a user terminal device according to embodiments of the present disclosure;

[43] FIGS. 14A and 14B illustrate a way that a microwave performs communication
according to embodiments of the present disclosure;

[44] FIG. 15 illustrates a detailed block diagram of a microwave according to em-
bodiments of the present disclosure;

[45] FIGS. 16A and 16B illustrate a structure of a microwave according to embodiments
of the present disclosure;

[46] FIG. 17 illustrates a flowchart to describe operations of a microwave according to
embodiments of the present disclosure; and

[47] FIG. 18 illustrates a flowchart to describe operations of a display device according to

[48]

embodiments of the present disclosure.

Best Mode for Carrying out the Invention
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Mode for the Invention

FIGS. 1 through 18, discussed below, and the various embodiments used to describe
the principles of the present disclosure in this patent document are by way of il-
lustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged system or device.

Exemplary embodiments are described in greater detail below with reference to the
accompanying drawings.

In the following description, like drawing reference numerals are used for like
elements, even in different drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist in a comprehensive under-
standing of the exemplary embodiments. However, it is apparent that the exemplary
embodiments may be practiced without those specifically defined matters. Also, well-
known functions or constructions are not described in detail since they would obscure
the description with unnecessary detail.

Further, although the embodiments of the disclosure are described in detail below
with reference to the accompanying drawings and the contents described in the ac-
companying drawings, the present disclosure is not limited or restricted by the em-
bodiments.

Hereinbelow, the present invention is described in a greater detail with reference to
the attached drawings.

FIG. 1 illustrates a cooking system according to embodiments of the present
disclosure.

Referring to FIG. 1, a cooking system according to an exemplary embodiment may
include a microwave 100 and a display device 200.

As illustrated in FIG.1, the microwave 100 may be implemented as an over-the-range
(OTR), which is a microwave installed on a cooktop, and the display device 200 may
be implemented as a smart TV. However, this is only exemplary, and the display
device 200 can be implemented as various electronic devices having a display such as
a smart phone, a tablet, a PC, a notebook, and the like.

The microwave 100 and the display device 200 may perform communication to
transceive various data.

Specifically, the microwave 100 may communicate with the display device 200 to
transmit at least one of the first and second images to the display device 200. Here, the
first image may be an image of a cooktop located below the microwave 100, and the
second image may be an image of the inside of the microwave 100.

The microwave 100 may include at least one of a first camera and a second camera.
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Here, the first camera may be a camera for photographing the cooktop located below
the microwave 100, and the second camera may be a camera for photographing the
inside of the microwave 100.

The display device 200 can display an image received from the microwave 100.
Here, the received image may be a first image and / or a second image.

Accordingly, the user can confirm whether the cooking object is overheated or
overcooked through the display device 200 without continuously checking the cooking
object in the vicinity of the cooking object.

FIG. 2 illustrates a block diagram of a microwave according to embodiments of the
present disclosure. For convenient description, FIGS. 3A to 3B will be referred to.

Referring to FIG. 2, the microwave 100 according to an embodiment of the present
disclosure includes a first camera 110, a communicator 130, and a processor 140, and
may further include a second camera 120.

The first camera 110 can take a picture of the cooktop located below the microwave
100. To this end, the first camera 110 may be provided at a position where the cooktop
located below the microwave 100 can be photographed.

For example, referring to FIG. 3A, the first camera 110 may be provided in one area
of the lower surface of the microwave 100. In FIG. 3A, an area where the first camera
110 is located is merely exemplary, and the first camera 110 may be located at various
positions such as a central area of the lower surface of the microwave 100 for pho-
tographing a cooktop positioned at a lower surface of the microwave 100.

The second camera 120 can photograph the inside of the microwave 100. To this end,
the second camera 120 may be provided at a position where the inside of the
microwave 100 can be photographed.

For example, as shown in FIG. 3B, the second camera 120 may be provided in one
area of the ceilings inside the microwave 100. In FIG. 3B, the area where the second
camera 120 is positioned is merely an example, and the second camera can be provided
at various positions such as a central area of the ceilings inside the microwave 100 for
photographing the inside of the microwave 100.

The communicator 130 may communicate with various types of external devices
according to various communication types.

The communicator 130 may communicate with the display device 200 and may
transmit at least one of the first and second images to the display device 200. Here, the
first image is an image of a cooktop located below the microwave 100 through the first
camera 110, and the second image is an image of the inside of the microwave 100
through the second camera 120.

The communicator 130 may communicate with the display device 200 to receive a

control command from the display device 200 to control at least one of the microwave
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100 and the cooktop. Here, the control command may be a command to control the
power on / off of the microwave 100, the cooking time or the power on / off of the
cooktop, the heat temperature control of the heater of the cooktop and the like.

In addition, the communicator 130 may communicate with the cooktop so as to
transmit a control command to the cooktop. Here, the control command may be a
control command received from the display device 200 described above. For example,
the control command may be a command to control power on / off of the cooktop, tem-
perature control of the heater of the cooktop, and the like.

The communicator 130 may include wireless communication chips such as Wi-Fi
chip, a Bluetooth chip, and the like.

In addition, the microwave 100 may further include an electronic unit® &+ (not
shown). Various electric components such as a magnetron and a high-voltage
transformer for oscillating a microwave to cook a cooking object inside the microwave
100 may be installed in the electronic unit.

The processor 140 controls the overall operation of the microwave 100. To this end,
the processor 140 may include one or more of a central processing unit (CPU), an ap-
plication processor (AP), or a communication processor (CP).

The processor 140 may control the communicator 130 to transmit at least one of the
first and second images to the display device 200. Here, the first image is an image of a
cooktop located below the microwave 100 photographed through the first camera 110,
and the second image is an image of the inside of the microwave 100 photographed
through the second camera 120.

Specifically, when a signal requesting the first image is received from the display
device 200, the processor 140 may generate a first image through the first camera, and
transmit the generated first image to the display device 200. When a signal requesting
the second image is received from the display device 200, the processor 140 may
generate a second image through the second camera and transmit the generated second
image to the display device 200.

When a signal requesting the first image and the second image is received from the
display device 200, the processor 140 may generate the first image through the first
camera and the second image from the second camera, and transmit the generated first
image and the second image to the display device 200.

The processor 140 may receive a control command from the display device 200 to
control at least one of the microwave 100 and the cooktop. Here, the control command
may be a command to control the power on / off of the microwave 100, the cooking
time or the power on / off of the cooktop, the heat temperature control of the heater of
the cooktop, and the like.

When the control command received from the display device 200 is a control
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command for controlling the microwave 100, the processor 140 may control the
function of the microwave 100 according to the received control command. For
example, when the control command is a command to turn off the power of the
microwave 100, the processor 140 may turn off the power of the microwave 100 based
on the control command.

In addition, the processor 140 may transmit the received control command to the
cooktop if the control command received from the display device 200 is a control
command for controlling the cooktop. For example, if the control command is a
command to turn off the cooktop, the processor 140 may transmit the received control
command to the cooktop. Thereafter, the cooktop can control the function of the
cooktop based on the control command received from the microwave 100. In the
present embodiment, the cooktop can power off the cooktop based on the received
control command.

As described above, by displaying the image of the inside of the microwave 100 pho-
tographed by the microwave 100 through the display device 200 or the image of the
cooktop photographed by the microwave 100, the user can continuously check the
cooking object in the vicinity of the cooking object without a need to keep checking
the cooking object.

In addition, the user can control at least one of the microwave 100 and the cooktop
remotely, without having to move near the cooking object and thus, user convenience
can be increased.

FIG. 4 illustrates an image displayed on a display device according to embodiments
of the present disclosure.

The first camera 110 of the microwave 100 according to an embodiment of the
present disclosure may be provided in one area of the lower surface of the microwave
100 as shown in FIG. 3A. That is, the first camera 110 may be disposed at a specific
position of the microwave 100 to photograph the cooking container placed on the
cooktop in a diagonal direction.

In addition, the second camera 120 of the microwave 100 according to an em-
bodiment of the present disclosure may be provided in one of the ceilings inside the
microwave 100, as shown in FIG. 3B. That is, the second camera 120 may be disposed
at a specific position of the microwave 100 to photograph the cooking container
located inside the microwave 100 in a diagonal direction.

Accordingly, a lens of the camera can be protected from steam and so on which is
generated from cooking.

Meanwhile, the microwave 100 according to an embodiment of the present
disclosure may modify the image 410 photographed in the diagonal direction and

transmit the modified image 410 to the display device 200.
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Here, the modified image may correspond to the image 420 in which the cooking
container is photographed in the vertical direction as shown in FIG. 4.

To this end, the processor 140 may utilize an internal image of the pre-stored
microwave 100 and an image of the cooktop or may use an outline detection algorithm.

Specifically, the processor 140 may compare the pre-stored image of the cooktop
with the first image photographed through the first camera 110, and identify an image
matching the cooktop in the rectangular shape in the first image. The processor 140
may modify the first image to correspond to the image photographed in the vertical
direction by modifying the first image so as to correspond to the image photographed
in a direction perpendicular to the cooktop of the rectangular shape.

Similarly, the processor 140 may compare the pre-stored internal image of the
microwave 100 with a second image photographed through the second camera 120 and
identify an image matching the circular disc in the microwave 100 in the second
image. The processor 140 may modify the second image to correspond to the image
photographed in the vertical direction by modifying the second image to correspond to
the image photographed in the direction perpendicular to the round disc.

In addition, the processor 140 may identify the edge of the cooktop on the first image
or identify the round disc on the second image through an outline algorithm, and then,
as described above, the first and second images can be modified to correspond to the
image photographed from a vertical direction to the cooking container.

Accordingly, the user has the effect of confirming the entire cooking object contained
in the cooking container through the display device 200.

In the case where the cooking container is placed only on a part of the plurality of
heaters of the cooktop, the processor 140 may generate an image excluding the heater
on which the cooking container is not mounted.

For this purpose, the processor 140 may compare the pre-stored heater image with
the image photographed by the first camera 110 to identify an area matching the pre-
stored heater image. Here, the matching area is an area where the cooking container is
not positioned, and the non-matching area is an area where the cooking container is po-
sitioned.

Thereafter, the processor 140 crops the identified area, thereby generating an image
excluding the heater where the cooking container is not positioned.

FIG. 5 illustrates an exemplary embodiment of identifying bubbles generated from
the cooking container by the microwave according to embodiments of the present
disclosure.

The processor 140 may acquire an image photographed through the camera (S510).
Here, the image may be a first image which photographs a cooktop positioned at a

lower side of the microwave 100 through the first camera 110 and a second image
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which photographs an inside the microwave 110 through the second camera 120.

The processor 140 may operate the water boiling verification algorithm (S520). Here,
the water boiling verification algorithm may be a bubble generation detection
algorithm. Specifically, the processor 140 can identify (S530) that the water is boiling
when it is identified that the bubbles having a predetermined threshold value or more
have been generated in the image through the bubble generation detection algorithm.

If it is confirmed that the water is boiling, the processor 140 may transmit a noti-
fication message indicating the degree of occurrence of bubbles, that is, a notification
message indicating that water is boiling, to the display device 200 (S540).

Accordingly, the user can recognize the boiling water of the cooking container
without continuously checking the cooking object in the vicinity of the cooking
container.

It is merely an embodiment to identify that the water is boiling through the water
boiling algorithm, and the water boiling can be identified by various methods. For
example, when information indicating that the change in the RGB value of the pixel
included in the image is equal to or more than A is stored in the microwave 100, the
processor 140 may identify that, if the change in the RGB value of the specific pixel is
equal to or more than A, water is boiling.

The processor 140 may also use artificial intelligence techniques to identify boiling
water. Artificial intelligence technology is a technology that a computer machine that
realizes a human level intelligence learns and determines for itself, and a recognition
rate improves as it is used. The processor 140 may identify the user through a deep
learning using an algorithm that self-categorizes / learns the characteristics of the input
data.

Specifically, the processor 140 can learn that bubbles have generated when the
degree of generation of water vapor in the image photographed using a camera is a first
level, and when the degree of occurrence of water vapor is a second level in which
steam is generated more than as in the first level, and if a level of vapor generation is a
third level, it can be learned that much bubbles are generated. After repeating such
learning, the processor 140 can recognize that water is boiling when the degree of
generation of water vapor is in the third level.

On the other hand, the processor 140 may control the microwave 100 to heat the
cooking object contained in the cooking container inside the microwave 100, if the
water boiling of the cooking container on the cooktop is identified. Specifically, the
processor 140 may control the microwave 100 to heat the cooking object contained in
the cooking container inside the microwave 100 for a predetermined time when water
boiling of the cooking container on the cooktop is identified. Here, the predetermined

time can be set variously by the user, such as one minute and three minutes, and so on.
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This is because when the boiling water of the cooking container on the cooktop is
generated, the cooking object on the cooktop is being completely cooked. At this time,
the cooking object in the microwave 100 also begins to be heated, in order to complete
cooking of the cooking object inside the microwave 100 at a time point similar to the
cooking completion time of the cooking object on the cooktop.

FIG. 6 illustrates an exemplary embodiment of identifying smoke generated from the
cooking container by the microwave according to embodiments of the present
disclosure.

The processor 140 may acquire an image photographed through the camera (S610).
Here, the image may be a first image which photographs an inside of the microwave
100 through the first camera and a second image which photographs a cooktop po-
sitioned at a lower side of the microwave 100 through the second camera 120.

Then, the processor 140 may operate the smoke detection algorithm (5620). Here,
the smoke detection algorithm may be an algorithm for determining whether smoke is
generated or not, based on a change in the RGB value of a pixel included in the image.
Specifically, the processor 140 can identify that a smoke is generated when a pixel
having an identical R, G, or B value exists in the image, and if the pixel having an
identical R, G, and B is more than a predetermined number, it can be identified that a
large amount of smoke has been generated.

If it 1s identified that the smoke is generated, the processor 140 may transmit a noti-
fication message indicating the degree of occurrence of the identified smoke to the
display device 200 (S640).

In addition, the processor 140 may operate the hood of the microwave if the degree
of smoke generation is identified as being above a predetermined threshold value.
Here, the hood may be provided in connection with the microwave 100.

Also, the processor 140 may terminate the operation of the device corresponding to
the detected smoke image if the degree of smoke generation is greater than or equal to
a predetermined threshold value and lasts for a preset time period. For example, if it is
identified in the first image that smoke is generated continuously, the operation of the
heater of the cooktop can be terminated, and if it is identified in the second image that
smoke is generated continuously, the operation of the microwave 100 can be
terminated.

Accordingly, a user may recognize that smoke is generated from the cooking
container, without a necessity to check the cooking object continuously in the vicinity
of the cooking container.

Also, the processor 140 may terminate the operation of the device corresponding to
the detected smoke image if the degree of smoke generation is greater than or equal to

a predetermined threshold value and lasts for a preset time period. For example, if it is
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identified that the first image is generated by continuing the smoke, the operation of
the heater of the cooktop is terminated, and if the second image is identified as being
generated continuously, the operation of the microwave 100 is terminated. Ac-
cordingly, the user can recognize occurrence of smoke in the cooking container
without continuously checking the cooking object near the cooking container. In
addition, even if the user does not recognize the occurrence of smoke, it is possible to
prevent damage due to smoke generation by automatically operating the hood or ter-
minating the operation of the heater when a large amount of smoke is generated.

It is only one embodiment to identify the generation and degree of smoke in the
cooking container through the smoke detection algorithm, and the generation and the
degree of generation of smoke can be identified by various methods. For example,
smoke may be detected by a smoke detection sensor (not shown). In addition, the
smoke can be identified using artificial intelligence technology as described above.

FIG. 7 illustrates an exemplary embodiment of preventing steam on a camera by the
microwave according to embodiments of the present disclosure.

The processor 140 may acquire an image photographed through the camera (S710).
Here, the image may be a first image which photographs a cooktop positioned in a
lower side of the microwave 100 through the first camera 110 or a second image which
photographs an inside of the microwave 100 through the second camera 120.

In addition, the processor 140 may identify whether at least one of the first and
second cameras is fogged (S720). Specifically, the processor may identify the degree
of blur of at least one of the first and second images, and identify the camera that pho-
tographs the image whose blur level is equal to or greater than a predetermined
threshold value via a fogged camera (S730).

When the camera for photographing the image having the degree of blur equal to or
higher than the predetermined threshold value is identified, the processor 140 may
drive a blower provided in the vicinity to the identified camera (S740). Here, the
blower may be a fan. Depending on the operation of the blower, it is possible to
remove the fog from the camera.

If it 1s identified that a fogged camera does not exist, the processor 140 may stop the
operation of the blower (S750).

Accordingly, the microwave 100 according to an exemplary embodiment may
provide an image where an object is photographed clearly.

FIG. 8 illustrates an exemplary embodiment of removing a foreign substance by the
microwave according to embodiments of the present disclosure.

The processor 140 may obtain an image photographed by a camera (S810). Here, the
image can be a first image which photographs a cooktop positioned at a lower side of

the microwave 100 through the first camera 110 or a second image which photographs
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an inside of the microwave 100 through the second camera 120.

Then, the processor 140 may operate the foreign substance confirmation algorithm
(5820). Specifically, if the pixel value change of the image currently photographed
through the camera and the image photographed immediately before is greater than a
preset value, the processor 140 can identify that the camera is stained with the foreign
substance (S830). Particularly, the processor 140 can identify that the foreign
substance is attached to the camera when the pixel whose pixel value change is equal
to or greater than a predetermined value is concentrated in a specific region of the
image.

The processor 140 may check whether the identified foreign substance lasts for a
preset time or longer (S840). This is to distinguish between the foreign substance and
the cooking container, or the foreign substance and the cooking object. If the identified
foreign substance persists for a preset time period, the processor 140 may transmit a
notification message, to the display device, indicating the presence of the foreign
substance (S850).

FIG. 9 illustrates a block diagram of a display device according to embodiments of
the present disclosure.

Referring to FIG. 9, a display device 200 according to an embodiment of the present
disclosure may include a display 210, a communicator 220, and a processor 230.

The display 210 may display various images. Here, an image is a concept that
includes still images and moving images.

Specifically, the display 210 may display a broadcast image and a multimedia
content image. In addition, the display 210 may display at least one image {from among
the first image which photographs a cooktop positioned at a lower side of the
microwave 100 and the second image which photographs an inside of the microwave
100.

In addition, the display 210 may display at least one of the first image which pho-
tographs a cooktop positioned at a lower side of the microwave 100 and the second
image which photographs an inside of the microwave 100, along with the broadcast
video and multimedia content, etc.

In addition, the display 210 may display a UI for receiving a control command for
controlling at least one of the microwave 100 and the cooktop.

The display 210 may be implemented as various types of displays such as a liquid
crystal display panel (LCD), a light emitting diode (LED), an organic light emitting
diode (OLED), a liquid crystal on silicon (L.CoS), and digital light processing (DLP).
In addition, inside the display 210, driving circuits which can be implemented such as
a-si TFT, a low temperature poly silicon (LTPS) TFT, an organic TFT (OTFT), a
backlight unit, and the like that can included.
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The communicator 220 can perform communication with various types of external
devices according to various types of communication methods.

The communicator 220 may communicate with the microwave 100 to receive at least
one of the first and second images from the microwave 100. Here, the first image is an
image of a cooktop located below the microwave 100 through the first camera 110, and
the second image is an image captured by the microwave 100 through the second
camera 120.

The communicator 220 may communicate with the microwave 100 and transmit a
control command to control at least one of the first and second images from the
microwave 100. Here, the control command can be a command to set power on / off,
cooking time, power on / off of a cooktop, or control temperature of the heater of the
cooktop.

In addition, the communicator 220 may communicate with the cooktop and directly
transmit the control command to the cooktop. Here, the control command may be a
command for controlling the power on / off of the cooktop, the temperature control of
the heater of the cooktop, and the like.

To this end, the communicator 220 may include a wireless communication chip such
as a Wi-Fi chip and a Bluetooth chip.

The processor 230 controls the overall operation of the display device 200. To this
end, the processor 230 may include one or more of a central processing unit (CPU), an
application processor (AP), or a communication processor (CP).

The processor 230 may receive at least one of the first and second images from the
microwave 100 through the communicator 220. Here, the first image may be an image
of a cooktop located below the microwave 100, and the second image may be an image
of the inside of the microwave 100.

Specifically, the processor 230 may transmit a signal requesting a first image to the
microwave 100 based on a user input, and may receive a first image from the
microwave 100. The processor 230 may transmit a signal requesting a second image to
the microwave 100 based on a user input, and may receive a second image from the
microwave 100.

The processor 230 may also transmit the first and second images to the microwave
100 based on user input and receive the first and second images from the microwave
100.

The processor 230 may then send a control command for controlling at least one of
the microwave 100 and the cooktop from the microwave 100 based on user input.
Here, the control command may be a command for controlling the power on / off of
the microwave 100, setting the cooking period or power on / off of the cooktop, and

controlling the heat temperature of the heater of the cooktop.
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The processor 230 may also send a control command to the cooktop directly to
control the cooktop based on user input. Here, the control command may be a
command for controlling the power on / off of the cooktop, the heat temperature of the
cooktop, and the like.

Thus, by displaying the image of the inside of the microwave 100 taken by the
display device 200 or the image of the cooktop, the user can continuously check the
cooking object even in the area outside the kitchen.

Also, since the over-the-range or the heater of the cooktop can be controlled near the
display device 200 without having to control the over-the-range or the heater of the
cooktop near the cooking object, user convenience can be increased.

FIGS. 10A to 10E illustrate an exemplary embodiment of displaying an image to
photograph an inside of the microwave by the display device and / or an image to
photograph a cooktop according to embodiments of the present disclosure.

Hereinafter, it is assumed that the microwave 100 is implemented as an over-
the-range (OTR) for convenience of explanation.

As shown in FIG. 10A, the processor 230 may display various application menus.
For example, the processor 230 may display various application menus, such as a
video application, a photo application, an SNS application, etc., including an OTR
camera application.

Thereafter, when the OTR camera application is selected according to the user input,
the processor 230 may display a message indicating that a communication connection
with the OTR is being performed, as shown in FIG. 10B. Here, the user input may be
performed in various ways such as an operation of touching the OTR camera ap-
plication on the display of the display device 200 or an operation of selecting the OTR
camera application via the remote control device. To this end, the display device 200
may further include a remote control receiver.

As illustrated in FIG. 10C, if the user inputs a command to activate the commu-
nication part of the OTR through the button provided in the OTR, the processor 230
can perform a communication connection with the OTR. This is for taking into account
of security concerns. Specifically, it is intended to prevent a display device in another
house from making a communication connection with the OTR in the user's house to
operate the camera of the OTR.

In the meantime, activating the communicator of the OTR can be performed only
when the display device 200 and the OTR are communicatively connected initially.
That is, the processor 230 performs a communication connection with the OTR
through such an operation, and can immediately perform a communication connection
with the OTR when the OTR camera application is selected according to user input.

In FIG. 10C, it is illustrated that the communicator of the OTR is activated through a
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button provided in the OTR, but this is only an embodiment. The communicator of the
OTR may be activated via the remote control device.

Thereafter, as shown in FIG. 10D, the processor 230 may display a Ul requesting to
select a camera of the OTR. Here, the Ul of camera 1 is a UI for selecting a first
camera for photographing the cooktop located below the microwave 100, and the Ul of
camera 2 is for selecting a second camera for photographing the inside of the
microwave 100, and the Uls of camera 1 & 2 may be a Ul for selecting both the first
and second cameras.

Then, when a camera is selected through the displayed Ul, the processor 230 can
display the image photographed by the selected camera.

Specifically, when the UI of camera 1, the processor 230 may display the image of
the cooktop located below the microwave 100 through the first camera, and when the
UI of camera 2 is selected, the image of the inside of the microwave 100 photographed
through the second image may be displayed. When the Uls of camera 1 & 2 are
selected, both the image of the cooktop positioned below the microwave 100 which is
photographed through the first camera and the image of the inside of the microwave
100 photographed by the second camera can be displayed.

For example, when the Ul of camera 1 is selected, the processor 230 can display an
image of the cooktop located below the microwave 100 as shown in FIG. 10E.

FIG. 11 illustrates an exemplary embodiment of displaying an image photographed
through a camera along with a content by the display device according to embodiments
of the present disclosure.

The processor 230 may display various contents such as a broadcast image and a
multimedia content image on the display 210.

When a user input for displaying at least one of the first and second images is
received while the content is being displayed, the processor 230 may receive at least
one of the first and second images from the OTR and can overlap and display the
received image on the content. Here, the degree of overlapping can be set differently
according to user setting.

For example, if the OTR button of the remote control device is selected while the
broadcast image is displayed, the processor 230 may display a Ul requesting to select
at least one of first camera and the second camera.

When the first camera out of the first camera and the second camera is selected, the
processor 230 may transmit a signal requesting an image photographed by the first
camera to the OTR, and transmit an image photographed by the first camera to the
OTR, and receive and display the image photographed by the first camera from the
OTR.

Similarly, when the second camera is selected, the processor 230 can transmit a
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signal requesting an image photographed by the second camera to the OTR, receive
and display the image photographed by the second camera from the OTR, and when
the first and second cameras are selected, the processor 230 may transmit a signal re-
questing an image photographed by the first and second cameras to the OTR, and
transmit an image photographed by the first and second cameras to the OTR; and can
receive and display the image photographed by the first camera and the second camera
from the OTR.

In the meantime, receiving the user input by the operation of pressing the OTR
button of the above-described remote control device is merely an embodiment, and the
user input may be received by the operation of touching the display 210 of the display
device 200.

FIGS. 12A to 12C illustrate exemplary embodiments of editing an image pho-
tographed by a camera which is displayed on the display device according to em-
bodiments of the present disclosure.

The processor 230 may edit the image photographed by the camera displayed on the
display 210 according to the user input.

Specifically, when the user input for changing at least one of the size and the position
of the image photographed by the camera displayed on the display 210 is received, the
processor 230 may change at least one of a size and a position of the displayed image
according to the user input.

For example, referring to FIG. 12A, when an operation of dragging a portion of an
image photographed by a camera to another region after touching is input, the
processor 230 can move the photographed image according to a drag operation.

Referring to FIG. 12B, if an edge region of an image photographed by a camera is
touched and then an operation of dragging the edge region to another region is
inputted, the processor 230 may change the size of the photographed image according
to the dragging operation.

Referring to FIG. 12C, when an operation of double-touching a border area of an
image photographed by a camera is input, the processor 230 may change the size of the
photographed image to correspond to the entire screen size of the display 210.

Meanwhile, the touch and drag operation, the double touch operation, and the like
can be performed in various ways. For example, a touch-drag operation, a double-
touch operation, and the like can be performed through a touch pad provided in the
remote control device, and a touch-and-drag operation, a double-touch operation, or
the like may be performed through the display 210 of the display device 200.

Also, editing of the image may be performed on each of the first and second images.
Specifically, when one of the first and second images is selected and the drag operation

is input to the selected image in a state where the first and second images are
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displayed, the processor 230 may move only the selected image to another position or
display the same after magnifying the image.

FIGS. 13A to 13C illustrate exemplary embodiments of implementing a display
device as a user terminal device according to embodiments of the present disclosure.

As shown in FIG. 13A, the processor 230 may display various application menus.
For example, the processor 230 may display various application menus, including an
OTR camera application, such as a refrigerator application, a TV application, a
washing machine application, and the like.

Thereafter, when the OTR camera application is selected according to user input, the
processor 230 may display a message indicating that a communication connection with
the OTR is being performed, as shown in FIG. 13B. Here, the user input may be
received by an operation in which the user touches the OTR camera application on the
display of the display device 200.

At this time, if the user inputs a command to activate the communication part of the
OTR through the button provided in the OTR, the processor 230 can perform a com-
munication connection with the OTR as shown in FIG. 13C. This takes into account
security concerns. Specifically, it is intended to prevent a user terminal of another user
from making a communication connection with the OTR in the user's house and
operating the camera of the OTR.

In the meantime, activating the communicator of the OTR can be performed only
when the display device 200 and the OTR are communicatively connected initially.
That is, the processor 230 may perform a communication connection with the OTR
through such an operation, and can immediately perform a communication connection
with the OTR when the OTR camera application is selected according to user input.

In FIG. 13C, the communicator of the OTR is activated through the button provided
in the OTR, but this is only an embodiment. The communicator of the OTR may be
activated via the remote control device.

As shown in FIG. 13D, the processor 230 may display a Ul requesting to select a
camera of the OTR. Here, the Ul of Camera 1 is a Ul for selecting a first camera for
photographing the cooktop located below the microwave 100, and the UI for camera 2
is for selecting a second camera for photographing the inside of the microwave 100,
and the Uls of camera 1 and camera 2 may be Uls for selecting both the first and
second cameras.

The processor 230 may, when a camera is selected through the displayed UI, display
an image which is photographed by the selected camera.

Specifically, when the UI of camera 1 is selected, the processor 230 displays the pho-
tographed image of the cooktop located below the microwave 100 through the first
camera. When the Ul of camera 2 is selected, the processor 230 may display both the
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image which photographs the inside of the microwave 100 through the first camera and
the image which photographs the cooktop which is located below the microwave 100
through the second camera.

For example, when the Ul of camera 1 is selected, the processor 230 may display an
image which photographs the cooktop located below the microwave 100 as illustrated
in FIG. 13E.

FIGS. 14A and 14B illustrate a way that a microwave performs communication
according to embodiments of the present disclosure.

Referring to FIG. 14A, the microwave 100 according to an embodiment of the
present disclosure can perform communication with the display device 200. Here, the
display device 200 may be at least one of a user terminal device and an image
providing device.

Referring to the dotted line of FIG.14A, the microwave 100 may be connected to a
wireless router using Wi-Fi communication and may perform communication with the
display device 200 which is connected to the wireless router via Wi-Fi communication.

The foregoing is merely exemplary, and as the solid line of FIG. 14A, the microwave
100 can perform direct communication with the display device 200 without passing
through the wireless router.

Also, the microwave 100 can communicate with the server via a wireless router. Ac-
cordingly, the microwave 100 can be provided with additional services such as an
upgrade service of the microwave 100 from the server.

However, this is only an embodiment, and the microwave 100 may be provided with
a service provided by a server from a user terminal device that performs commu-
nication with the server. To this end, the user terminal device may receive a file for the
additional service of the microwave 100 to the server and transmit it to the microwave
100 via Wi-Fi communication.

Referring to FIG. 14B, the microwave 100 according to one embodiment of the
present disclosure can perform communication with the cooktop device. In this case,
the cooktop device can communicate with the display device 200 and the server in the
same manner as the microwave 100 performs communication as in FIG. 14A.

The cooktop device can transmit a signal received from an external device such as
the display device 200 and a server to the microwave 100 through a wired or wireless
communication method and conversely transmit a signal received from the microwave
100 to an external device such as the display device 200 and the server. Here, the
wireless communication method may be a variety of methods such as a Wi-Fi method
and a Bluetooth method.

FIG. 15 illustrates a detailed block diagram of a microwave according to em-

bodiments of the present disclosure.
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Referring to FIG. 15, a microwave 100" according to an embodiment of the present
disclosure may include a first camera 110, a second camera 120, a communicator 130,
a processor 140, a storage 150, a sensor 155, a display 160, a speaker 165, a light
emitting unit 170, a first fan 175, a second fan 180, and a vent 185. Hereinafter, the de-
scription of the parts overlapping with the above description will be omitted.

The storage 150 may store commands or data related to components of the
microwave 100" and an operating system (OS) for controlling the overall operation of
the components of the microwave 100'.

Accordingly, the processor 140 can control a plurality of hardware or software
components of the microwave 100’ using various commands or data stored in the
storage 150, and load commands or data received from at least one of other
components to a nonvolatile memory, and store various data in the non-volatile
memory. In particular, the storage 150 may store at least one of the image generated by
the first camera and the image generated by the second camera according to an em-
bodiment of the present invention.

The processor 140 controls overall operations of the microwave 100"

Specifically, the processor 140 includes a RAM 141, a ROM 142, a CPU 143, first to
nth interfaces 144-1 to 144-n, and a bus 145. Here, the RAM 141, the ROM 142, the
CPU 143, the first to nth interfaces 144-1 to 145-n, etc. may be connected to each other
via the bus 145.

The first to nth interfaces 144-1 to 145-n are connected to the various components
described above. One of the interfaces may be a network interface connected to an
external device via a network.

The CPU 143 accesses the storage 150 and performs booting using the O / S stored in
the storage 150. The CPU 143 can perform various operations using various programs,
contents and data stored in the storage 150.

The RAM 141 stores a command set for booting the system and the like. When the
turn-on command is input and power is supplied, the CPU 143 copies the O / S stored
in the storage 150 to the RAM 141 according to the command stored in the ROM 142,
executes O/ S to boot the system. When the booting is completed, the CPU 143 copies
various programs stored in the storage 150 to the RAM 141, executes the program
copied to the RAM 141, and performs various operations.

The sensor 155 may include at least one of a temperature sensing sensor and a smoke
sensing sensor. Here, the temperature sensing sensor may include a sensor for sensing
the temperature inside the microwave 100" and a sensor for sensing the temperature of
the cooking container on the cooktop. The smoke sensing sensor can sense smoke
generated in the cooking container inside the microwave 100" or the cooking container

on the cooktop.
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The display 160 may display various screens. For example, the display 160 may
display a UI indicating that the microwave 100" is communicating with the display
device 200, and may display an image of the inside of the microwave 100'. Further, the
display 160 may display an image of the cooking container on the cooktop.

Also, the display 160 may be implemented as a touch screen to receive user input.
Here, the user input may include a user input for transmitting at least one of the first
and second images to the display device 200 while at least one of the first and second
images is displayed on the display 160.

The speaker 165 may output sound. In one embodiment, when the smoke or the like
is generated over a predetermined threshold value, the speaker 165 may output a
warning sound indicating that smoke is being generated.

The light emitting unit 170 may be provided near the camera. For example, the light
emitting unit 170 may be provided on at least one of the left and right sides of the first
and second cameras, respectively. When the image is photographed through the
camera, the light emitting unit 170 may be turned on when the brightness around the
camera is equal to or less than a preset threshold value.

A first fan 175 can be provided near the first camera 110, and a second fan 180 may
be provided near the second camera. Here, each fan can remove steam on the camera
in the vicinity.

A vent 185 may suck at least one of steam or odor generated from the cooking
object.

Though not illustrated in FIG. 15, the microwave 100" according to an exemplary
embodiment may further include an electromagnetic wave generation unit for heating a
cooking container inside the microwave 100" and a duct for discharging smoke
generated during cooking and sucked smoke to outside.

FIGS. 16A and 16B illustrate a structure of a microwave according to embodiments
of the present disclosure.

FIG.16A is a bottom view of the microwave 100. Referring to FIG. 16A, the vent
185 and the first camera 110 may be provided on a lower surface of the microwave
100. Here, the vent is a device for sucking steam, smoke or odor generated in a
cooking object, and the microwave 100 can suck up steam, smoke, or an odor through
the vent 185.

As illustrated in FIG. 16A, the vent 185 is provided at the center of the lower surface
of the microwave 100, and the first camera 110 may be disposed in the rear area of the
vent 185 in the lower surface of the microwave 100. However, this is only an example,
and the first camera 110 may be provided at various positions where the cooktop of the
microwave 100 can be photographed.

For example, the first camera 110 may be provided at the center of the lower surface
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of the microwave 100. In this case, the vent 185 may be provided in at least one of the
side areas of the first camera 110, that is, the front, back, left, and right areas of the
first camera 110.

FIG. 16B is a view to illustrate a left side or right side of the microwave 100.

Referring to FIG. 16B, the first camera 110 for photographing the inside of the
microwave 100 may be provided in one of the upper surfaces of the microwave 100. In
FIG. 16B, an area where the first camera 110 is merely exemplary and the first camera
may be provided at various positions that can photograph the inside of the microwave
100, such as the center of the upper surfaces of the microwave 100, or the like.

The second camera 120 for photographing the cooktop located below the microwave
100 may be provided in one of the lower surfaces of the microwave 100 as shown in
FIG. 16B.

FIG. 17 illustrates a flowchart to describe operations of a microwave according to
embodiments of the present disclosure.

The microwave may generate a first image by photographing the inside of the
microwave through the first camera according to a user command or generate a second
image by displaying a cooktop located below the microwave through the second
camera (S1710). Here, the user command may be input to a display device that
performs communication with the microwave. Specifically, when a command to
display at least one image of the first and second images is input to the display device,
the microwave can receive a signal requesting at least one of the first and second
images from the display device and generate at least one of the first and second images
based on the received signal. However, the above is merely exemplary and the
microwave may have a separate button, and may generate at least one of the first and
second images according to a user command input to the button.

Thereafter, the microwave may transmit at least one of the first and second images to
the display device (S1720). Accordingly, the display device can display at least one of
the first and second images, and the user can continuously check the cooking object
even in an area outside the kitchen.

FIG. 18 illustrate a flowchart to describe the operation of the display device
according to embodiments of the present disclosure.

The display device may receive at least one of the first image generated by pho-
tographing the inside of the microwave from the microwave and the second image
generated by photographing the cooktop located below the microwave (S1810).

Specifically, the display device may transmit a signal requesting the first image to the
microwave based on user input, and may receive the first image from the microwave.
Likewise, the display device may transmit a signal requesting a second image to the

microwave based on user input and receive a second image from the microwave. In
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[220]
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[222]

[223]

[224]

[225]

[226]

addition, the display device may transmit the first and second images to the microwave
based on the user input, and receive the first and second images from the microwave.

In addition, the display device may display the received image (S1810).
Thus, by displaying the image of the inside of the microwave 100 photographed by

the display device 200 or the image of the cooktop, the user can continuously check the
cooking object even in an area outside the kitchen.

Meanwhile, the methods according to various embodiments of the present invention
described above can be implemented in the form of software or application that can be
installed in an existing microwave. In addition, the methods according to various em-
bodiments of the present invention described above can be implemented by a software
upgrade, or a hardware upgrade, for an existing microwave. In addition, the various
embodiments of the present invention described above can be performed through an
embedded server provided in the microwave, or a server outside the microwave.
Meanwhile, a non-transitory computer readable medium may be provided in which a
program for sequentially performing the method of controlling a microwave according
to the present invention is stored.

The non-transitory computer-recordable medium is not a medium configured to tem-
porarily store data such as a register, a cache, or a memory but an apparatus-readable
medium configured to semi-permanently store data. Specifically, the above-described
various applications or programs may be stored in the non-transitory apparatus-
readable medium such as a compact disc (CD), a digital versatile disc (DVD), a hard
disc, a Blu-ray disc, a universal serial bus (USB), a memory card, or a read only
memory (ROM), and provided therein.

The foregoing exemplary embodiments and advantages are merely exemplary and
are not to be construed as limiting the inventive concept. The exemplary embodiments
may be readily applied to other types of device or apparatus. Also, the description of
the exemplary embodiments is intended to be illustrative, and not to limit the scope of
the inventive concept, and many alternatives, modifications, and variations will be
apparent to those skilled in the art.

Although the present disclosure has been described with various embodiments,
various changes and modifications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes and modifications as fall

within the scope of the appended claims.

Industrial Applicability

Sequence Listing Free Text
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Claims
A cooking system, comprising:
a microwave configured to:
in response to a received user command, generate a first image by pho-
tographing a cooktop located below the microwave through a first
camera or generate a second image by photographing an inside of the
microwave through a second camera, and
transmit at least one of the first image and the second image to a
display device; and
a display device configured to:
receive at least one of the first image and the second image from the
microwave, and
display the received at least one image.
The cooking system of claim 1, wherein the display device, in response
to receiving of a user input, is further configured to transmit a control
command for controlling at least one of the microwave and the cooktop
to the microwave, and
wherein the microwave is further configured to:
receive the control command from the display device, and
controls operations of at least one of the microwave and the cooktop
according to the received control command.
The cooking system of claim 1, wherein the first camera photographs a
first cooking container positioned on the cooktop from a first pho-
tographing direction, and the second camera photographs a second
cooking container positioned inside the microwave in a second pho-
tographing direction,
wherein the microwave is further configured to modify the first image
that photographs the first cooking container in the first photographing
direction and the second image that photographs the second cooking
container in the second photographing direction to images corre-
sponding to a third photographing direction, wherein the third pho-
tographing direction corresponds to a vertical direction of the first and
second cooking container.
The cooking system of claim 1, wherein while a content is being
displayed on the display device, the display device is further configured
to:

in response to a received user input to display at least one image out of
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the first image and the second image is received, receive the at least
one image out of the first image and the second image from the
microwave; and

overlap the received at least one image with the content; and

display the received at least one image with the content.

The cooking system of claim 4, wherein the display device is further
configured to, in response to a received user input to change at least
one of a size and a position of the displayed at least one image, change
at least one of a size and a position of the displayed at least one image
according to the received user input.

The cooking system of claim 1, wherein:

the microwave is further configured to:

identify a degree of bubble generation in a cooking container located
inside the microwave or a cooking container positioned on the cooktop,
based on the first image and the second image, and

transmits a notification message indicating the identified degree of
bubbles to the display device; and

the display device is further configured to display the notification
message received from the microwave.

The cooking system of claim 1, wherein:

the microwave is further configured to

identify a degree of smoke generation in a cooking container positioned
inside the microwave or in a cooking container positioned on the
cooktop, based on the first image and the second image,

transmit a notification message indicating the identified degree of
smoke, and

when the identified degree of smoke is greater than or equal to a prede-
termined threshold value, stop an electronic unit or drive a hood of the
microwave; and

the display device is further configured to display the notification
message received from the microwave.

The cooking system of claim 1, wherein the microwave is further
configured to

identify a degree of blur from at least one image out of the first image
and the second image,

when the degree of blur is greater than or equal to a preset threshold
value, identify a camera that photographs an image out of the first

camera and the second camera, and
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operates a fan that is provided in a vicinity of the identified camera.

A microwave, comprising:

an electronic unit;

a first camera;

a communicator; and

a processor configured to, in response to a received user command,
control the communicator to generate a first image by photographing a
cooktop positioned below the microwave through the first camera and
transmit the first image to a display device.

The microwave of claim 9, further comprising:

a second camera,

wherein the processor is further configured to controls the com-
municator to generate a second image by photographing an inside of
the microwave through the second camera, and transmit the second
image to a display device.

The microwave of claim 9, wherein the processor is further configured
to:

receive a control command to control at least one of the microwave and
the cooktop from the display device; and

controls operations of at least one of the microwave and the cooktop
according to the received control command.

The microwave of claim 10, wherein the first camera is disposed at a
specific position of the microwave to photograph a cooking container
positioned on the cooktop in a diagonal direction, and the second
camera is disposed at a specific position of the microwave to
photograph a cooking container positioned inside the microwave in a
diagonal direction,

wherein the processor is further configured to:

modify an image that photographs the cooking container in the
diagonal direction by the first camera and the second camera; and
transmits the modified image to the display device,

wherein the modified image corresponds to an image photographed the
cooking container in a vertical direction.

The microwave of claim 10, wherein the processor is further configured
to:

identify a degree of bubble generation in a cooking container located
inside the microwave or a cooking container positioned on the cooktop,

based on the first image and the second image; and
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transmits a notification message indicating the identified degree of
bubbles to the display device.

The microwave of claim 10, wherein the processor is further configured
to:

identify a degree of smoke generation in a cooking container positioned
inside the microwave or in a cooking container positioned on the
cooktop, based on the first image and the second image;

transmits a notification message indicating the identified degree of
smoke; and

when the identified degree of smoke is greater than or equal to a prede-
termined threshold value, stop the electronic unit or drive a hood of the
microwave.

A display device comprising:

a display;

a communicator; and

a processor configured to:

receive, through the communicator, at least one image including a first
image that photographs a cooktop located below a microwave and a
second image that photographs inside the microwave, and

displays the received at least one image on the display.
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