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CONTROL METHOD, CONTROL APPARATUS, READABLE STORAGE MEDIUM AND
COOKING DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to Chinese Patent Application No. 202310540239.7 filed with the China

National Intellectual Property Administration on May 15, 2023 and entitled “CONTROL METHOD, CONTROL
APPARATUS, READABLE STORAGE MEDIUM AND COOKING DEVICE”, the entire contents of which are

incorporated herein by reference.

FIELD
[0002] The present application relates to the technical field of cooking devices, and particularly relates to a

control method, a control apparatus, a computer-readable storage medium and a cooking device.

BACKGROUND

[0003] In the related art, cooking devices such as ovens require a long cooking time, and many factors can affect
cooking results during cooking, leading to a high failure rate. Users need to frequently approach the oven, and open
the door to check the cooking statuses of foods, to avoid circumstances of over-drying or burning, which results in

low cooking efficiency.

SUMMARY
[0004] The present application aims to at least solve one of the technical problems existing in the prior art or the

related art.

[0005] To this end, a first aspect of the present application provides a control method.

[0006] A second aspect of the present application provides a control method.

[0007] A third aspect of the present application provides a control apparatus.

[0008] A fourth aspect of the present application provides a control apparatus.

[0009] A fifth aspect of the present application provides a control apparatus.

[0010] A sixth aspect of the present application provides a computer-readable storage medium.
[0011] A seventh aspect of the present application provides a cooking device.

[0012] An eighth aspect of the present application provides a cooking device.

[0013] A ninth aspect of the present application provides a cooking device.
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[0014] In view of this, a first aspect of the present application provides a control method applied to a cooking
device; the cooking device comprises a cooking cavity, and an image sensor is provided in the cooking cavity. The
control method comprises: collecting image data in the cooking cavity by the image sensor; sending the image data
to a target server; wherein, the target server performs image processing on the image data to obtain a processed
target image, and the target server performs data interaction with a target terminal, to allow the target terminal to

acquire and display the target image.

[0015] In the technical solution, the cooking device specifically comprises an oven, a steam oven, etc. The
cooking device is provided with an image sensor, the image sensor specifically comprises a camera assembly, and
the image sensor is disposed in the cooking cavity and configured to capture the image data of the foods being

cooked during the operation of the cooking device.

[0016] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0017] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0018] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.

[0019] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can
then access the target server through the application program on the terminal where they logged into the account or
established the association relation, to obtain the target images of the food being cooked uploaded by the cooking
device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

[0020] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0021] The cooking device in the embodiments of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, thus improves cooking efficiency.

[0022] In addition, the control method in the above technical solution provided by the present application may

further have the following additional technical features:
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[0023] In the above technical solution, the image data comprise video stream data, and the target image

comprises the video stream data and a first video corresponding to the video stream data.

[0024] In this technical solution, the image data collected by the image sensor in the cooking cavity specifically
comprise video stream data. The video stream data specifically refer to video data transmitted continuously and
persistently through the network. When the target server receives the video stream data, it continuously solidifies

and saves the video stream data to form the first video.

[0025] When users access the target server via terminals such as mobile phones, they can directly choose to play
and view the video stream data. The video stream data reflect real-time images in the cooking cavity, and users can

judge the real-time cooking progress of the foods being cooked through the video stream data.

[0026] Users can further choose to play the first video, which comprise all video images from the time node
when the cooking device starts cooking to the current time node. Users can watch the images of the foods being
cooked at various time nodes after the start of cooking through methods such as speed-controlled playback and
dragging the progress bar, to help users judge the cooking effect.

[0027] The cooking device in the embodiment of the present application can directly send the video stream to
the target server. Users can view the cooking situation in the cooking cavity at various time points in real time by
accessing the target server, and can further watch the real-time images in the current cooking cavity at any time, thus
realizing remote grasp of the cooking progress and improving cooking efficiency.

[0028] In any one of the above technical solutions, the image data comprise picture data, and the method further
comprises: receiving an adjustment instruction, wherein the adjustment instruction is determined by the target server

based on the image data; adjusting the cooking parameters of the cooking device based on the adjustment instruction.

[0029] In the technical solution, the cooking device can periodically capture photos in the cooking cavity at set

time intervals to form picture data, and the cooking device uploads the picture data to the target server.

[0030]  When the picture data are captured, since the picture data are captured in the form of single-frame images,

the requirement for network bandwidth is relatively low, enabling the capture of images with higher resolution.

[0031] Upon receiving the picture data, the target server can perform image content recognition on the high-
resolution high-definition pictures to intelligently determine the real-time cooking status in the cooking cavity.
When a change in the food status is recognized, for example, smoke appears in the cooking cavity or the foods being
cooked turn black (are burnt), it automatically generates an adjustment instruction for reducing the power of the
cooking device. For another example, after the cooking duration reaches a preset duration, the target server judges
the doneness of the foods being cooked based on the picture data. If the doneness of the foods being cooked does not
meet an expected status, it automatically generates an adjustment instruction for increasing the power of the cooking

device.
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[0032] After generating the adjustment instruction, the target server sends the adjustment instruction to the
cooking device. Upon receiving the adjustment instruction, the cooking device adjusts its own cooking parameters
(such as heating power) according to the adjustment instruction, thus realizing automatic control of the cooking

process.

[0033] The cooking device in the embodiment of the present application can capture high-definition pictures in
the cooking cavity and upload them to the server. The target server judges the cooking status of the foods being
cooked through an image recognition technology. When the cooking status of the foods changes, the target server
generates corresponding adjustment instructions to ensure the cooking effect, to improve the cooking success rate of

cooking devices such as ovens.

[0034] In any of the above technical solutions, the control method further comprises: controlling the image
sensor to stop collecting image data when a stop collection input is received or a cooking completion signal of the

cooking device is detected.

[0035] In the technical solution, users can perform the stop collection input through the application program on
a terminal device such as a mobile phone. At this time, the terminal device directly sends a control signal for
stopping image data collection to the target server or the cooking device. Upon receiving the control signal, the

image sensor in the cooking cavity stops collecting and uploading image data.

[0036] It is understandable that users can further perform the stop collection input through the control panel or
switch buttons provided on the cooking device.

[0037] After the cooking device completes the cooking program set by users, the main control system of the
cooking device generates a cooking completion signal. Upon detecting the cooking completion signal, the image

sensor further stops collecting image data.

[0038] Embodiments of the present application can freely control the process of collecting the image data by the

cooking device, to improve the flexibility of the cooking device.

[0039] A second aspect of the present application provides a control method applied to a target server, and the
target server performs data interaction with a target terminal. The control method comprises: receiving image data
sent by a cooking device; performing image processing on the image data to obtain a processed target image; and
sending the target image to the target terminal when a request for viewing the target image from the target terminal

is received, to allow the target terminal to display the target image.

[0040] In the technical solution, the target server may be a cloud server, which performs data interaction with
the cooking device via wireless network connection. The target server may further be an intelligent gateway or a
local server installed in the user's home, which conducts data interaction with the cooking device through a local

area wireless network.
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[0041] The cooking device specifically comprises an oven, a steam oven, etc. The cooking device is provided
with an image sensor, the image sensor specifically comprises a camera assembly, and the image sensor is disposed
in the cooking cavity and configured to capture the image data of the foods being cooked during the operation of the

cooking device.

[0042] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0043] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0044] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.

[0045] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can
then access the target server through the application program on the terminal where they logged into the account or
established the association relation, to obtain the target images of the foods being cooked uploaded by the cooking
device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

[0046] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0047] The cooking device in the embodiment of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, thus improving cooking efficiency.

[0048] In the above technical solution, the image data comprise video stream data, and the target image

comprises a first video corresponding to the video stream data.

[0049] In this technical solution, the image data collected by the image sensor in the cooking cavity specifically
comprise video stream data. The video stream data specifically refer to video data transmitted continuously and
persistently through the network. When the target server receives the video stream data, it continuously solidifies

and saves the video stream data to form the first video.
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[0050] When users access the target server via terminals such as mobile phones, they can directly choose to play
and view the video stream data. The video stream data reflect real-time images in the cooking cavity, and users can

judge the real-time cooking progress of the foods being cooked through the video stream data.

[0051] Users can further choose to play the first video, which comprise all video images from the time node
when the cooking device starts cooking to the current time node. Users can watch the images of the foods being
cooked at various time nodes after the start of cooking through methods such as speed-controlled playback and

dragging the progress bar, to help users judge the cooking effect.

[0052] The cooking device in the embodiment of the present application can directly send the video stream to
the target server. Users can view the cooking situation in the cooking cavity at various time points in real time by
accessing the target server, and can further watch the real-time images in the current cooking cavity at any time,

realizing remote grasp of the cooking progress and improving cooking efficiency.

[0053] In any one of the above technical solutions, after performing image processing on the image data to
obtain the processed target image, the control method further comprises: generating a corresponding adjustment
instruction according to the target image; sending the adjustment instruction to the cooking device, to allow the

cooking device to adjust the cooking parameters based on the adjustment instruction.

[0054] In the technical solution, the image data may be video stream data or picture data. Wherein, when the
video stream data are picture data, the cooking device can periodically capture photos in the cooking cavity at set
time intervals to form picture data, and the cooking device uploads the picture data to the target server.

[0055] After receiving the image data, the target server performs corresponding processing on the image data
and obtains the processed target image. After obtaining the target image, the target server can perform image content
recognition on the target image to intelligently determine the real-time cooking status in the cooking cavity. When a
change in the food status is recognized, for example, smoke appears in the cooking cavity or the foods being cooked
turn black (are burnt), it automatically generates an adjustment instruction for reducing the power of the cooking
device. For another example, after the cooking duration reaches a preset duration, the target server judges the
doneness of the foods being cooked based on the target image. If the doneness of the foods being cooked does not
meet an expected status, it automatically generates an adjustment instruction for increasing the power of the cooking

device.

[0056] After generating the adjustment instruction, the target server sends the adjustment instruction to the
cooking device. Upon receiving the adjustment instruction, the cooking device adjusts its own cooking parameters

(such as heating power) according to the adjustment instruction, realizing automatic control of the cooking process.

[0057] The cooking device in the embodiment of the present application can capture the image data in the
cooking cavity and upload them to the server. The target server judges the cooking status of the foods being cooked

through an image recognition technology. When the cooking status of the foods changes, the target server generates
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corresponding adjustment instructions to ensure the cooking effect, to improve the cooking success rate of cooking

devices such as ovens.

[0058] In any one of the above technical solutions, the image data comprise multiple picture data, and the target
image comprises a second video; performing image processing on the image data to obtain the processed target
image comprises: determining a first picture as a target frame when the first picture among the multiple picture data
does not comprise a preset target; performing algorithmic processing on a second picture when the second picture
among the multiple picture data comprise the preset target, and determining the processed second picture as a target
frame, wherein the processed second picture does not comprise the preset target; sorting multiple target frames
according to the receiving order of multiple picture data corresponding to the multiple target frames to obtain a

frame sequence; generating a second video based on the frame sequence.

[0059] In the technical solution, the image data uploaded by the cooking device comprise multiple picture data,
wherein, the multiple picture data may be photos of the cooking cavity captured periodically by the cooking device

at set time intervals.

[0060] When the target server receives multiple picture data, it performs algorithmic processing on the received

picture data to optimize the captured photos.

[0061] Exemplarily, the target server first performs target recognition on the picture data and determines

whether the picture data contain a preset target.

[0062] Wherein, the preset target may be an image distortion area caused by water droplets, bright spots caused
by external strong light irradiation, or reflective reflections formed by objects outside the cooking device in the

cooking cavity under light irradiation, etc. These situations will affect the final image effect.

[0063] Therefore, when it is determined that the received picture data contain the above preset target, the picture
data containing the preset target can be processed through a preset processing method. Exemplarily, the picture data

can be processed by an optical flow method.

[0064] For example, if the picture data contain an image distortion area caused by water droplets, users can
search other adjacent picture frames to find an image frame that has no distortion area and whose capturing time is
closest to the current picture data. Then, an image part that does not contain water droplets is extracted from the
same image area in this image frame to replace the distortion area in the current image data, to eliminate the impact

of image distortion caused by water droplets.

[0065] For example, if the picture data contain reflective reflections of external objects, a reflection area is
recognized through optical flow changes, and segmentation processing is performed on the reflection area to ensure

that the finally obtained target image is not interfered by the reflections.

[0066] Whenever a picture datum is received, if the current picture data, i.e., the first picture, does not contain

the above preset target, the picture frame of the picture data is directly set as a target frame.
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[0067] If the current picture data, i.e., the second picture, contains the preset target, the preset target is removed

from the second picture through an algorithm, and then the processed second picture is set as a target frame.

[0068] After multiple target frames are obtained, the target frames are sorted according to the time order in
which the original image data corresponding to the target frames are received to obtain a sorted frame sequence, and

the frame sequence is then synthesized to generate the final second video.

[0069] Each video frame in the second video is free from external interference or is not processed by an
algorithm, so the video effect of the second video is better. Users can download the second video through the
application program on their mobile phones and save it as a cooking record. They can further edit the second video

using preset templates, such as color grading and adding subtitles, and share the edited video with one click.

[0070] In the embodiments of the present application, algorithmic optimization processing is performed on the
image data uploaded by the cooking device, and a video is generated based on the optimally processed image frames
for storage or sharing, which enhances the cooking pleasure and enriches the usage effect of the cooking device.

[0071] In any of the above technical solutions, performing image processing on the image data to obtain the
processed target image comprises: acquiring preset color gamut calibration information; performing color gamut

calibration on the image data through the color gamut calibration information to obtain a calibrated target image.

[0072] In the technical solution, when the target server receives the image data, it acquires the corresponding
color gamut calibration information, wherein the color gamut calibration information may be calibration matrices

corresponding to different color gamuts set based on prior knowledge.

[0073] Color gamut calibration processing is performed on the received image data using the color gamut
calibration information, then the color reproduction effect of the finally obtained target image is improved, the
imaging quality of the target image is optimized, and the target image can more accurately restore the actual

appearance of the cooked foods, which facilitates users to view or share it.

[0074] In the embodiments of the present application, calibrating the image data can improve the color

reproduction accuracy of the generated target image and optimize the imaging quality of the target image.

[0075] In any one of the above technical solutions, the cooking device comprises a door body. After receiving
the image data sent by the cooking device, the control method further comprises: performing object recognition on
the image data; deleting the target image frame if it is recognized that the target image frame in the image data

comprises the door body and the door body is in an open status.

[0076] In the embodiments of the present application, since the image sensor of the cooking device collects
image data of the cooking cavity in real time during the operation of the cooking device, when users open the door

body of the cooking device, the users may be captured in the image data collected by the image sensor.
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[0077] When the target server receives the image data, if it recognizes that the door body of the cooking device
is open, it deletes all image frames in which the door body is recognized to be open. This avoids uploading the

image frames capturing the users to the server and protects the users' privacy.

[0078] The third aspect of the present application provides a control apparatus applied to a cooking device. The
cooking device comprises a cooking cavity, and an image sensor is arranged in the cooking cavity. The control
apparatus comprises: a collecting module configured to collect image data of the cooking cavity through the image
sensor; a first sending module configured to send the image data to a target server, wherein, the target server
performs image processing on the image data to obtain a processed target image, and conducts data interaction with

a target terminal, to allow the target terminal to acquire and display the target image.

[0079] In the embodiments of the present application, the cooking device specifically comprises an oven, a
steam oven, etc. The cooking device is provided with an image sensor, the image sensor specifically comprises a
camera assembly, and the image sensor is arranged in the cooking cavity and configured to capture the image data of

the foods being cooked during the operation of the cooking device.

[0080] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0081] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0082] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.

[0083] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can
then access the target server through the application program on the terminal where they logged into the account or
established the association relation, to obtain the target images of the foods being cooked uploaded by the cooking

device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

[0084] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0085] The cooking device in the embodiment of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, which improves cooking efficiency.

9
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[0086] Based on any one of the above embodiments, the image data comprise video stream data, and the target

image comprise the video stream data and a first video corresponding to the video stream data.

[0087] In the embodiments of the present application, the image data collected by the image sensor in the
cooking cavity specifically comprise video stream data. The video stream data specifically refer to video data
transmitted continuously and persistently through the network. When the target server receives the video stream data,

it continuously solidifies and saves the video stream data to form the first video.

[0088] The fourth aspect of the present application provides a control apparatus applied to a target server. The
target server conducts data interaction with a target terminal. The control apparatus comprises: a receiving module
configured to receive image data sent by a cooking device; a processing module configured to perform image
processing on the image data to obtain a processed target image; a second sending module configured to send the
target image to the target terminal upon receiving a request for viewing the target image from the target terminal, to

allow the target terminal to display the target image.

[0089] In the technical solution, the target server may be a cloud server, which performs data interaction with
the cooking device via wireless network connection. The target server may further be an intelligent gateway or a
local server installed in the user's home, which conducts data interaction with the cooking device through a local

area wireless network.

[0090] The cooking device specifically comprises an oven, a steam oven, etc. The cooking device is provided
with an image sensor, the image sensor specifically comprises a camera assembly, and the image sensor is arranged
in the cooking cavity and configured to capture the image data of the foods being cooked during the operation of the

cooking device.

[0091] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0092] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0093] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.

[0094] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can

then access the target server through the application program on the terminal where they logged into the account or

10
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established the association relation, to obtain the target images of the foods being cooked uploaded by the cooking

device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

[0095] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0096] The cooking device in the embodiment of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, which improves cooking efficiency.

[0097] The fifth aspect of the present application provides a control apparatus, comprising: a memory
configured to store programs or instructions; a processor configured to implement the steps of the control method
according to any one of the above technical solutions when executing the programs or instructions. Therefore, the
control apparatus further comprises all the beneficial effects of the control method according to any one of the above
technical solutions, which are not repeated here to avoid redundancy.

[0098] The sixth aspect of the present application provides a computer-readable storage medium on which
programs or instructions are stored. When the programs or instructions are executed by a processor, the steps of the
control method according to any one of the above technical solutions are implemented. Therefore, the computer-
readable storage medium further comprises all the beneficial effects of the control method according to any one of
the above technical solutions, which are not repeated here to avoid redundancy.

[0099] The seventh aspect of the present application provides a cooking device, comprising the control
apparatus provided in any one of the above technical solutions. Therefore, the cooking device further comprises all
the beneficial effects of the control apparatus provided in any one of the above technical solutions, which are not

repeated here to avoid redundancy.

[0100] The eighth aspect of the present application provides a cooking device, comprising the computer-
readable storage medium provided in any one of the above technical solutions. Therefore, the cooking device further
comprises all the beneficial effects of the computer-readable storage medium provided in any one of the above

technical solutions, which are not repeated here to avoid redundancy.

[0101] The ninth aspect of the present application provides a cooking device, comprising: the control apparatus
provided in any one of the above technical solutions; and the computer-readable storage medium provided in any
one of the above technical solutions. Therefore, the cooking device further comprises all the beneficial effects of the
control apparatus and the computer-readable storage medium provided in any one of the above technical solutions,

which are not repeated here to avoid redundancy.

[0102] In the above technical solutions, the cooking device further comprises: a main body that comprises a

cooking cavity; an image sensor disposed inside the cooking cavity for collecting image data of the cooking cavity.

11
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[0103] In the technical solution, the cooking device is specifically an oven or a steam oven. A cooking cavity is
arranged in the main body of the oven, and the image sensor is disposed inside the cooking cavity. When the
cooking device is in an operating status, the image sensor can capture real-time image data of the interior of the

cooking cavity, specifically the image data of the foods being cooked.

BRIEF DESCRIPTION OF THE DRAWINGS
[0104] The above and/or additional aspects and advantages of the present application will become apparent and
easily understandable from the description of the embodiments in combination with the following accompanying

drawings, wherein:

[0105] FIG. 1 shows a schematic view of the structure of a cooking device according to an embodiment of the

present application;
[0106] FIG. 2 shows a flowchart of a control method according to an embodiment of the present application;
[0107] FIG. 3 shows a flowchart of a control method according to an embodiment of the present application;

[0108] FIG. 4 shows a schematic view of the interaction between a cooking device and a target server according

to an embodiment of the present application;

[0109] FIG. 5 shows a block diagram of the structure of a control apparatus according to an embodiment of the

present application;

[0110] FIG. 6 shows a block diagram of the structure of a control apparatus according to an embodiment of the
present application; and

[0111] FIG. 7 shows a block diagram of the structure of a control apparatus according to an embodiment of the

present application.
[0112] Reference signs:

[0113] 100 cooking device, 102 main body, 1022 cooking cavity, 104 image sensor.

DETAILED DESCRIPTION OF THE APPLICATION

[0114] In order to enable a clearer understanding of the above objectives, features, and advantages of the present
application, the application is described in further details below with reference to the accompanying drawings and
specific implementations. It should be noted that, in the absence of conflicts, the embodiments of the present

application and the features in the embodiments may be combined with each other.

[0115] Numerous specific details are set forth in the following description to facilitate a thorough understanding
of the present application. However, the present application may further be implemented in other ways different
from those described herein. Therefore, the protection scope of the present application is not limited by the specific

embodiments disclosed below.
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[0116] A control method, a control apparatus, a computer-readable storage medium, and a cooking device

according to some embodiments of the present application are described below with reference to FIG. 1 to FIG. 7.

[0117] In some embodiments of the present application, a control method is provided, which is applied to a
cooking device. FIG. 1 shows a schematic view of the structure of the cooking device according to an embodiment
of the present application. As shown in FIG. 1, the cooking device 100 comprises a main body 102, the main body

102 comprises a cooking cavity 1022, and an image sensor 104 is disposed in the cooking cavity 1022,

[0118] FIG. 2 shows a flowchart of a control method according to an embodiment of the present application. As

shown in FIG. 2, the control method comprises:
[0119] Step 202: collecting the image data of the cooking cavity through the image sensor; and

[0120] Step 204: sending the image data to a target server, wherein the target server performs image processing
on the image data to obtain a processed target image, and conducts data interaction with a target terminal, to allow

the target terminal to acquire and display the target image.

[0121] In the embodiments of the present application, the cooking device specifically comprises an oven, a
steam oven, etc. The cooking device is provided with an image sensor, the image sensor specifically comprises a
camera assembly, and the image sensor is arranged in the cooking cavity and configured to capture the image data of

the foods being cooked during the operation of the cooking device.

[0122] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0123] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0124] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.

[0125] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can
then access the target server through the application program on the terminal where they logged into the account or
established the association relation, to obtain the target images of the food being cooked uploaded by the cooking

device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

13



10

15

20

25

30

[0126] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0127] The cooking device in the embodiments of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, which improves cooking efficiency.

[0128] Based on any one of the above embodiments, the image data comprise video stream data, and the target

image comprise the video stream data and a first video corresponding to the video stream data.

[0129] In the embodiments of the present application, the image data collected by the image sensor in the
cooking cavity specifically comprise video stream data. The video stream data specifically refer to video data
transmitted continuously and persistently through the network. When the target server receives the video stream data,

it continuously solidifies and saves the video stream data to form the first video.

[0130] When users access the target server via terminals such as mobile phones, they can directly choose to play
and view the video stream data. The video stream data reflect real-time images in the cooking cavity, and users can

judge the real-time cooking progress of the foods being cooked through the video stream data.

[0131] Users can further choose to play the first video, which comprise all video images from the time node
when the cooking device starts cooking to the current time node. Users can watch the images of the foods being
cooked at various time nodes after the start of cooking through methods such as speed-controlled playback and

dragging the progress bar, to help users judge the cooking effect.

[0132] The cooking device in the embodiment of the present application can directly send the video stream to
the target server. Users can view the cooking situation in the cooking cavity at various time points in real time by
accessing the target server, and can further watch the real-time images in the current cooking cavity at any time,

realizing remote grasp of the cooking progress and improving cooking efficiency.

[0133] Based on any one of the above embodiments, the image data comprise picture data, and the control
method further comprises: receiving an adjustment instruction, wherein the adjustment instruction is determined by
the target server based on the image data; adjusting the cooking parameters of the cooking device according to the

adjustment instruction.

[0134] In the embodiments of the present application, the cooking device can periodically capture photos in the
cooking cavity at set time intervals to form picture data, and the cooking device uploads the picture data to the target

server.

[0135]  When the picture data are captured, since the picture data are captured in the form of single-frame images,

the requirement for network bandwidth is relatively low, enabling the capture of images with higher resolution.
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[0136] Upon receiving the picture data, the target server can perform image content recognition on the high-
resolution high-definition pictures to intelligently determine the real-time cooking status in the cooking cavity.
When a change in the food status is recognized, for example, smoke appears in the cooking cavity or the foods being
cooked turn black (are burnt), it automatically generates an adjustment instruction for reducing the power of the
cooking device. For another example, after the cooking duration reaches a preset duration, the target server judges
the doneness of the foods being cooked based on the picture data. If the doneness of the foods being cooked does not
meet an expected status, it automatically generates an adjustment instruction for increasing the power of the cooking

device.

[0137] After generating the adjustment instruction, the target server sends the adjustment instruction to the
cooking device. Upon receiving the adjustment instruction, the cooking device adjusts its own cooking parameters

(such as heating power) according to the adjustment instruction, realizing automatic control of the cooking process.

[0138] The cooking device in the embodiment of the present application can capture high-definition pictures in
the cooking cavity and upload them to the server. The target server judges the cooking status of the foods being
cooked through an image recognition technology. When the cooking status of the foods changes, the target server
generates corresponding adjustment instructions to ensure the cooking effect, to improve the cooking success rate of

cooking devices such as ovens.

[0139] Based on any one of the above embodiments, the control method further comprises: controlling the
image sensor to stop collecting image data when a stop collection input is received or a cooking completion signal of

the cooking device is detected.

[0140] In the embodiments of the present application, users can perform the stop collection input through the
application program on a terminal device such as a mobile phone. At this time, the terminal device directly sends a
control signal for stopping image data collection to the target server or the cooking device. Upon receiving the

control signal, the image sensor in the cooking cavity stops collecting and uploading image data.

[0141] It is understandable that users can further perform the stop collection input through the control panel or
switch buttons provided on the cooking device.

[0142] After the cooking device completes the cooking program set by users, the main control system of the
cooking device generates a cooking completion signal. Upon detecting the cooking completion signal, the image

sensor further stops collecting image data.

[0143] Embodiments of the present application can freely control the process of collecting the image data by the

cooking device, to improve the flexibility of the cooking device.

[0144] Some embodiments of the present application provide a control method applied to a target server, and the
target server performs data interaction with a target terminal. FIG. 3 shows a flowchart of a control method

according to an embodiment of the present application. As shown in FIG. 3, the control method comprises:
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[0145] Step 302: receiving image data sent by a cooking device;
[0146] Step 304: performing image processing on the image data to obtain a processed target image; and

[0147] Step 306: sending the target image to the target terminal when a request for viewing the target image

from the target terminal is received, to allow the target terminal to display the target image.

[0148] In the embodiments of the present application, the target server may be a cloud server, which performs
data interaction with the cooking device via wireless network connection. The target server may further be an
intelligent gateway or a local server installed in the user's home, which conducts data interaction with the cooking

device through a local area wireless network.

[0149] The cooking device specifically comprises an oven, a steam oven, etc. The cooking device is provided
with an image sensor, the image sensor specifically comprises a camera assembly, and the image sensor is arranged
in the cooking cavity and configured to capture the image data of the foods being cooked during the operation of the

cooking device.

[0150] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0151] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0152] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.

[0153] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can
then access the target server through the application program on the terminal where they logged into the account or
established the association relation, to obtain the target images of the foods being cooked uploaded by the cooking

device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

[0154] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0155] The cooking device in the embodiment of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, which improves cooking efficiency.

16



10

15

20

25

30

[0156] Based on any one of the above embodiments, the image data comprise video stream data, and the target

image comprise a first video corresponding to the video stream data.

[0157] In the embodiments of the present application, the image data collected by the image sensor in the
cooking cavity specifically comprise video stream data. The video stream data specifically refer to video data
transmitted continuously and persistently through the network. When the target server receives the video stream data,

it continuously solidifies and saves the video stream data to form the first video.

[0158] When users access the target server via terminals such as mobile phones, they can directly choose to play
and view the video stream data. The video stream data reflect real-time images in the cooking cavity, and users can

judge the real-time cooking progress of the foods being cooked through the video stream data.

[0159] Users can further choose to play the first video, which comprise all video images from the time node
when the cooking device starts cooking to the current time node. Users can watch the images of the foods being
cooked at various time nodes after the start of cooking through methods such as speed-controlled playback and
dragging the progress bar, to help users judge the cooking effect.

[0160] The cooking device in the embodiment of the present application can directly send the video stream to
the target server. Users can view the cooking situation in the cooking cavity at various time points in real time by
accessing the target server, and can further watch the real-time images in the current cooking cavity at any time,

realizing remote grasp of the cooking progress and improving cooking efficiency.

[0161] Based on any one of the above embodiments, after performing image processing on the image data to
obtain the processed target image, the control method further comprises: generating a corresponding adjustment
instruction according to the target image; sending the adjustment instruction to the cooking device, to allow the

cooking device to adjust the cooking parameters based on the adjustment instruction.

[0162] In the embodiments of the present application, the image data may be video stream data or picture data.
Wherein, when the video stream data are picture data, the cooking device can periodically capture photos in the
cooking cavity at set time intervals to form picture data, and the cooking device uploads the picture data to the target

Server.

[0163] After receiving the image data, the target server performs corresponding processing on the image data
and obtains the processed target image. After obtaining the target image, the target server can perform image content
recognition on the target image to intelligently determine the real-time cooking status in the cooking cavity. When a
change in the food status is recognized, for example, smoke appears in the cooking cavity or the foods being cooked
turn black (are burnt), it automatically generates an adjustment instruction for reducing the power of the cooking
device. For another example, after the cooking duration reaches a preset duration, the target server judges the
doneness of the foods being cooked based on the target image. If the doneness of the foods being cooked does not
meet an expected status, it automatically generates an adjustment instruction for increasing the power of the cooking

device.
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[0164] After generating the adjustment instruction, the target server sends the adjustment instruction to the
cooking device. Upon receiving the adjustment instruction, the cooking device adjusts its own cooking parameters

(such as heating power) according to the adjustment instruction, realizing automatic control of the cooking process.

[0165] The cooking device in the embodiment of the present application can capture the image data in the
cooking cavity and upload them to the server. The target server judges the cooking status of the foods being cooked
through an image recognition technology. When the cooking status of the foods changes, the target server generates
corresponding adjustment instructions to ensure the cooking effect, to improve the cooking success rate of cooking

devices such as ovens.

[0166] Based on any one of the above embodiments, the image data comprise multiple picture data, and the
target image comprises a second video; performing image processing on the image data to obtain the processed
target image comprises: determining a first picture as a target frame when the first picture among the multiple
picture data does not comprise a preset target; performing algorithmic processing on a second picture when the
second picture among the multiple picture data comprise the preset target, and determining the processed second
picture as a target frame, wherein the processed second picture does not comprise the preset target; sorting multiple
target frames according to the receiving order of multiple picture data corresponding to the multiple target frames to

obtain a frame sequence; generating a second video based on the frame sequence.

[0167] In the embodiments of the present application, the image data uploaded by the cooking device comprise
multiple picture data, wherein, the multiple picture data may be photos of the cooking cavity captured periodically

by the cooking device at set time intervals.

[0168] When the target server receives multiple picture data, it performs algorithmic processing on the received

picture data to optimize the captured photos.

[0169] Exemplarily, the target server first performs target recognition on the picture data and determines

whether the picture data contain a preset target.

[0170] Wherein, the preset target may be an image distortion area caused by water droplets, bright spots caused
by external strong light irradiation, or reflective reflections formed by objects outside the cooking device in the

cooking cavity under light irradiation, etc. These situations will affect the final image effect.

[0171] Therefore, when it is determined that the received picture data contain the above preset target, the picture
data containing the preset target can be processed through a preset processing method. Exemplarily, the picture data

can be processed by an optical flow method.

[0172] For example, if the picture data contain an image distortion area caused by water droplets, users can
search other adjacent picture frames to find an image frame that has no distortion area and whose capturing time is
closest to the current picture data. Then, an image part that does not contain water droplets is extracted from the
same image area in this image frame to replace the distortion area in the current image data, to eliminate the impact

of image distortion caused by water droplets.
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[0173] For example, if the picture data contain reflective reflections of external objects, a reflection area is
recognized through optical flow changes, and segmentation processing is performed on the reflection area to ensure

that the finally obtained target image is not interfered by the reflections.

[0174] Whenever a picture datum is received, if the current picture data, i.e., the first picture, does not contain

the above preset target, the picture frame of the picture data is directly set as a target frame.

[0175] If the current picture data, i.e., the second picture, contains the preset target, the preset target is removed

from the second picture through an algorithm, and then the processed second picture is set as a target frame.

[0176] After multiple target frames are obtained, the target frames are sorted according to the time order in
which the original image data corresponding to the target frames are received to obtain a sorted frame sequence, and

the frame sequence is then synthesized to generate the final second video.

[0177] Each video frame in the second video is free from external interference or is not processed by an
algorithm, so the video effect of the second video is better. Users can download the second video through the
application program on their mobile phones and save it as a cooking record. They can further edit the second video

using preset templates, such as color grading and adding subtitles, and share the edited video with one click.

[0178] In the embodiments of the present application, algorithmic optimization processing is performed on the
image data uploaded by the cooking device, and a video is generated based on the optimally processed image frames

for storage or sharing, which enhances the cooking pleasure and enriches the usage effect of the cooking device.

[0179] Based on any one of the above embodiments, performing image processing on the image data to obtain
the processed target image comprises: acquiring preset color gamut calibration information; performing color gamut

calibration on the image data through the color gamut calibration information to obtain a calibrated target image.

[0180] In the embodiments of the present application, when the target server receives the image data, it acquires
the corresponding color gamut calibration information, wherein the color gamut calibration information may be

calibration matrices corresponding to different color gamuts set based on prior knowledge.

[0181] Color gamut calibration processing is performed on the received image data using the color gamut
calibration information, then the color reproduction effect of the finally obtained target image is improved, the
imaging quality of the target image is optimized, and the target image can more accurately restore the actual

appearance of the cooked foods, which facilitates users to view or share it.

[0182] In the embodiments of the present application, calibrating the image data can improve the color

reproduction accuracy of the generated target image and optimize the imaging quality of the target image.

[0183] Based on any one of the above embodiments, the cooking device comprises a door body. After receiving
the image data sent by the cooking device, the control method further comprises: performing object recognition on
the image data; deleting the target image frame if it is recognized that the target image frame in the image data

comprises the door body and the door body is in an open status.
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[0184] In the embodiments of the present application, since the image sensor of the cooking device collects
image data of the cooking cavity in real time during the operation of the cooking device, when users open the door

body of the cooking device, the users may be captured in the image data collected by the image sensor.

[0185] When the target server receives the image data, if it recognizes that the door body of the cooking device
is open, it deletes all image frames in which the door body is recognized to be open. This avoids uploading the

image frames capturing the users to the server and protects the users' privacy.

[0186] In some embodiments of the present application, FIG. 4 shows a schematic view of the interaction
between a cooking device and a target server according to an embodiment of the present application. As shown in
FIG. 4, the cooking device can upload video stream data and picture data to the target server, and a video cloud
service of the target server can push the video stream data to the users' mobile phone for the users to view in real
time. The algorithm cloud service of the target server can perform algorithmic processing on the picture data to

obtain the processed target image, and conduct sharing processing on the target image.

[0187] Exemplarily, it is taken as an example that the cooking device is an oven and the image sensor is a
camera. The camera completes real-time collection of videos and images of the cooked foods, wherein the video
stream is transmitted to the video cloud, the video cloud establishes a connection with the users' mobile phone to
realize remote video viewing. The images are transmitted to the algorithm cloud, the algorithm cloud performs
optimization processing on the pictures, merges all pictures of the cooking process, and generates a short cooking

video for sharing.

[0188] Wherein, the algorithm cloud completes real-time monitoring of the cooking process, judges the
doneness of the cooked foods, feeds back and adjusts the cooking parameters, and improves the cooking success rate.

[0189] The optimization processing on the images by the algorithm cloud comprises oven door opening
detection, image water droplet interference filtering, reflection filtering of objects outside the oven, imaging effect

beautification, etc. Each picture is stored after the aforementioned processing for generating short cooking videos.

[0190] Wherein, for oven door opening detection, when users open the oven door, the camera still captures
images. To protect user privacy and avoid interference during the cooking process, a comparison algorithm is
configured to determine whether the current picture is a normal cooking picture inside the oven. If not (for example,

when the oven door is open), the picture is directly deleted.

[0191] For the image water droplet interference filtering algorithm, during the cooking process of the oven,
water in the foods will evaporate and form water droplets on the inner wall of the oven cavity. Water droplets in
front of the camera will seriously affect the imaging effect. An optical flow change detection algorithm between
pictures is configured to detect the positions of water droplets, and the image at the position of the water droplets are

replaced with images that do not contain water droplets.

[0192] For the reflection filtering algorithm for objects outside the oven, when the external light is strong,

reflections of external objects may appear inside the oven, affecting the imaging effect. The area with reflections can
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be recognized through optical flow changes, and the area is segmented to ensure that there is no reflection

interference in shared images.

[0193] For imaging effect beautification, calibration matrices of different color gamuts can be set based on prior

knowledge to optimize imaging quality and improve the presentation effect of foods.

[0194] The oven collects pictures at a high-definition resolution and uploads them to the server at fixed time

intervals.

[0195] The video cloud stores the uploaded video stream for the users to view later. The collection of the video
stream is automatically initiated when cooking starts and automatically terminated when cooking is completed, or

can be actively triggered and stopped by users.

[0196] In some embodiments of the present application, a control apparatus is provided, which is applied to a
cooking device. The cooking device comprises a cooking cavity, and an image sensor is disposed in the cooking
cavity. FIG. 5 shows a block diagram of the structure of the control apparatus according to an embodiment of the

present application. As shown in FIG. 5, the control apparatus 500 comprises:

[0197] a collecting module 502 configured to collect image data of the cooking cavity through the image sensor;

and

[0198] a first sending module 504 configured to send the image data to a target server, wherein, the target server
performs image processing on the image data to obtain a processed target image, and conducts data interaction with

a target terminal, to allow the target terminal to acquire and display the target image.

[0199] In the embodiments of the present application, the cooking device specifically comprises an oven, a
steam oven, etc. The cooking device is provided with an image sensor, the image sensor specifically comprises a
camera assembly, and the image sensor is arranged in the cooking cavity and configured to capture the image data of

the foods being cooked during the operation of the cooking device.

[0200] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0201] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0202] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.
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[0203] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can
then access the target server through the application program on the terminal where they logged into the account or
established the association relation, to obtain the target images of the foods being cooked uploaded by the cooking

device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

[0204] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0205] The cooking device in the embodiment of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, which improves cooking efficiency.

[0206] Based on any one of the above embodiments, the image data comprise video stream data, and the target
image comprise the video stream data and a first video corresponding to the video stream data.

[0207] In the embodiments of the present application, the image data collected by the image sensor in the
cooking cavity specifically comprise video stream data. The video stream data specifically refer to video data
transmitted continuously and persistently through the network. When the target server receives the video stream data,

it continuously solidifies and saves the video stream data to form the first video.

[0208] When users access the target server via terminals such as mobile phones, they can directly choose to play
and view the video stream data. The video stream data reflect real-time images in the cooking cavity, and users can

judge the real-time cooking progress of the foods being cooked through the video stream data.

[0209] Users can further choose to play the first video, which comprise all video images from the time node
when the cooking device starts cooking to the current time node. Users can watch the images of the foods being
cooked at various time nodes after the start of cooking through methods such as speed-controlled playback and

dragging the progress bar, to help users judge the cooking effect.

[0210] The cooking device in the embodiment of the present application can directly send the video stream to
the target server. Users can view the cooking situation in the cooking cavity at various time points in real time by
accessing the target server, and can further watch the real-time images in the current cooking cavity at any time,

realizing remote grasp of the cooking progress and improving cooking efficiency.

[0211] Based on any one of the above embodiments, the image data comprises picture data, and the control
apparatus further comprises: an instruction receiving module configured to receive an adjustment instruction,
wherein the adjustment instruction is determined by the target server based on the image data; an adjusting module

configured to adjust the cooking parameters of the cooking device according to the adjustment instruction.
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[0212] In the embodiments of the present application, the cooking device can periodically capture photos in the
cooking cavity at set time intervals to form picture data, and the cooking device uploads the picture data to the target

Server.

[0213]  When the picture data are captured, since the picture data are captured in the form of single-frame images,

the requirement for network bandwidth is relatively low, enabling the capture of images with higher resolution.

[0214] Upon receiving the picture data, the target server can perform image content recognition on the high-
resolution high-definition pictures to intelligently determine the real-time cooking status in the cooking cavity.
When a change in the food status is recognized, for example, smoke appears in the cooking cavity or the foods being
cooked turn black (are burnt), it automatically generates an adjustment instruction for reducing the power of the
cooking device. For another example, after the cooking duration reaches a preset duration, the target server judges
the doneness of the foods being cooked based on the picture data. If the doneness of the foods being cooked does not
meet an expected status, it automatically generates an adjustment instruction for increasing the power of the cooking

device.

[0215] After generating the adjustment instruction, the target server sends the adjustment instruction to the
cooking device. Upon receiving the adjustment instruction, the cooking device adjusts its own cooking parameters

(such as heating power) according to the adjustment instruction, realizing automatic control of the cooking process.

[0216] The cooking device in the embodiment of the present application can capture high-definition pictures in
the cooking cavity and upload them to the server. The target server judges the cooking status of the foods being
cooked through an image recognition technology. When the cooking status of the foods changes, the target server
generates corresponding adjustment instructions to ensure the cooking effect, to improve the cooking success rate of

cooking devices such as ovens.

[0217] Based on any one of the above embodiments, the control apparatus further comprises: a control module
configured to control the image sensor to stop collecting image data when a stop collection input is received or a

cooking completion signal of the cooking device is detected.

[0218] In the embodiments of the present application, users can perform the stop collection input through the
application program on a terminal device such as a mobile phone. At this time, the terminal device directly sends a
control signal for stopping image data collection to the target server or the cooking device. Upon receiving the

control signal, the image sensor in the cooking cavity stops collecting and uploading image data.

[0219] It is understandable that users can further perform the stop collection input through the control panel or

switch buttons provided on the cooking device.

[0220] After the cooking device completes the cooking program set by users, the main control system of the
cooking device generates a cooking completion signal. Upon detecting the cooking completion signal, the image

sensor further stops collecting image data.
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[0221] Embodiments of the present application can freely control the process of collecting the image data by the

cooking device, to improve the flexibility of the cooking device.

[0222] Some embodiments of the present application provide a control apparatus applied to a target server, and
the target server performs data interaction with a target terminal. FIG. 6 shows a block diagram of the structure of a
control apparatus according to an embodiment of the present application. As shown in FIG. 6, the control apparatus

600 comprises:
[0223] a receiving module 602 configured to receive image data sent by a cooking device;

[0224] a processing module 604 configured to perform image processing on the image data to obtain a

processed target image; and

[0225] a second sending module 606 configured to send the target image to the target terminal upon receiving a

request for viewing the target image from the target terminal, to allow the target terminal to display the target image.

[0226] In the embodiments of the present application, the target server may be a cloud server, which performs
data interaction with the cooking device via wireless network connection. The target server may further be an
intelligent gateway or a local server installed in the user's home, which conducts data interaction with the cooking

device through a local area wireless network.

[0227] The cooking device specifically comprises an oven, a steam oven, etc. The cooking device is provided
with an image sensor, the image sensor specifically comprises a camera assembly, and the image sensor is arranged
in the cooking cavity and configured to capture the image data of the foods being cooked during the operation of the

cooking device.

[0228] Exemplarily, when the cooking device is in the cooking process, the image sensor collects real-time
image data of the foods being cooked in the cooking cavity, and the image data may be video stream data or picture

frame data.

[0229] After the image data are captured, the cooking device synchronously sends the image data to the target

server via wireless network connection.

[0230] Upon receiving the image data, the target server performs corresponding image processing on the image
data. For example, if the image data are video stream data, the target server conducts corresponding compression
processing on the video stream data; if the image data are picture frame data, the target server performs
desensitization, beautification, filtering and other processing on the picture frame data to obtain a processed target

image.

[0231] Users can log into an account bound to the cooking device via terminals such as mobile phones, or scan
an identification code on the cooking device to establish an association relation with the cooking device. They can

then access the target server through the application program on the terminal where they logged into the account or
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established the association relation, to obtain the target images of the foods being cooked uploaded by the cooking

device during the cooking process and thus grasp the cooking progress of the cooking device in real time.

[0232] It is understandable that when users view the cooking progress of the cooking device via terminals such
as mobile phones, they can further send control instructions for adjusting cooking parameters to the cooking device

in real time through the application program, to remotely control the cooking device.

[0233] The cooking device in the embodiment of the present application can actively upload image data during
the cooking process to help users remotely grasp the cooking progress of the foods being cooked. Users do not need

to frequently approach the cooking device to confirm the cooking status, which improves cooking efficiency.

[0234] Based on any one of the above embodiments, the image data comprise video stream data, and the target

image comprise a first video corresponding to the video stream data.

[0235] In the embodiments of the present application, the image data collected by the image sensor in the
cooking cavity specifically comprise video stream data. The video stream data specifically refer to video data
transmitted continuously and persistently through the network. When the target server receives the video stream data,

it continuously solidifies and saves the video stream data to form the first video.

[0236] When users access the target server via terminals such as mobile phones, they can directly choose to play
and view the video stream data. The video stream data reflect real-time images in the cooking cavity, and users can

judge the real-time cooking progress of the foods being cooked through the video stream data.

[0237] Users can further choose to play the first video, which comprise all video images from the time node
when the cooking device starts cooking to the current time node. Users can watch the images of the foods being
cooked at various time nodes after the start of cooking through methods such as speed-controlled playback and

dragging the progress bar, to help users judge the cooking effect.

[0238] The cooking device in the embodiment of the present application can directly send the video stream to
the target server. Users can view the cooking situation in the cooking cavity at various time points in real time by
accessing the target server, and can further watch the real-time images in the current cooking cavity at any time,

realizing remote grasp of the cooking progress and improving cooking efficiency.

[0239] Based on any one of the above embodiments, the control apparatus further comprises: a generating
module configured to generate a corresponding adjustment instruction according to the target image; a second
sending module further configured to send the adjustment instruction to the cooking device, to allow the cooking
device to adjust cooking parameters according to the adjustment instruction.

[0240] In the embodiments of the present application, the image data may be video stream data or picture data.
Wherein, when the video stream data are picture data, the cooking device can periodically capture photos in the
cooking cavity at set time intervals to form picture data, and the cooking device uploads the picture data to the target

SErver.
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[0241] After receiving the image data, the target server performs corresponding processing on the image data
and obtains the processed target image. After obtaining the target image, the target server can perform image content
recognition on the target image to intelligently determine the real-time cooking status in the cooking cavity. When a
change in the food status is recognized, for example, smoke appears in the cooking cavity or the foods being cooked
turn black (are burnt), it automatically generates an adjustment instruction for reducing the power of the cooking
device. For another example, after the cooking duration reaches a preset duration, the target server judges the
doneness of the foods being cooked based on the target image. If the doneness of the foods being cooked does not
meet an expected status, it automatically generates an adjustment instruction for increasing the power of the cooking

device.

[0242] After generating the adjustment instruction, the target server sends the adjustment instruction to the
cooking device. Upon receiving the adjustment instruction, the cooking device adjusts its own cooking parameters

(such as heating power) according to the adjustment instruction, realizing automatic control of the cooking process.

[0243] The cooking device in the embodiment of the present application can capture the image data in the
cooking cavity and upload them to the server. The target server judges the cooking status of the foods being cooked
through an image recognition technology. When the cooking status of the foods changes, the target server generates
corresponding adjustment instructions to ensure the cooking effect, to improve the cooking success rate of cooking

devices such as ovens.

[0244] Based on any one of the above embodiments, the image data comprises multiple picture data, and the
target image comprises a second video; the control apparatus further comprises: a determining module configured to
determine a first picture among the multiple picture data as a target frame if the first picture does not contain a preset
target; a processing module further configured to perform algorithmic processing on a second picture among the
multiple picture data if the second picture contains the preset target, and determine the processed second picture as a
target frame, wherein the processed second picture does not contain the preset target; a sorting module configured to
sort multiple target frames according to the receiving order of the multiple picture data corresponding to the multiple
target frames to obtain a frame sequence; a generating module configured to generate a second video according to

the frame sequence.

[0245] In the embodiments of the present application, the image data uploaded by the cooking device comprise
multiple picture data, wherein, the multiple picture data may be photos of the cooking cavity captured periodically

by the cooking device at set time intervals.

[0246] When the target server receives multiple picture data, it performs algorithmic processing on the received

picture data to optimize the captured photos.

[0247] Exemplarily, the target server first performs target recognition on the picture data and determines
whether the picture data contain a preset target.
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[0248] Wherein, the preset target may be an image distortion area caused by water droplets, bright spots caused
by external strong light irradiation, or reflective reflections formed by objects outside the cooking device in the

cooking cavity under light irradiation, etc. These situations will affect the final image effect.

[0249] Therefore, when it is determined that the received picture data contain the above preset target, the picture
data containing the preset target can be processed through a preset processing method. Exemplarily, the picture data

can be processed by an optical flow method.

[0250] For example, if the picture data contain an image distortion area caused by water droplets, users can
search other adjacent picture frames to find an image frame that has no distortion area and whose capturing time is
closest to the current picture data. Then, an image part that does not contain water droplets is extracted from the
same image area in this image frame to replace the distortion area in the current image data, to eliminate the impact

of image distortion caused by water droplets.

[0251] For example, if the picture data contain reflective reflections of external objects, a reflection area is
recognized through optical flow changes, and segmentation processing is performed on the reflection area to ensure

that the finally obtained target image is not interfered by the reflections.

[0252] Whenever a picture datum is received, if the current picture data, i.e., the first picture, does not contain

the above preset target, the picture frame of the picture data is directly set as a target frame.

[0253] If the current picture data, i.e., the second picture, contains the preset target, the preset target is removed

from the second picture through an algorithm, and then the processed second picture is set as a target frame.

[0254] After multiple target frames are obtained, the target frames are sorted according to the time order in
which the original image data corresponding to the target frames are received to obtain a sorted frame sequence, and

the frame sequence is then synthesized to generate the final second video.

[0255] Each video frame in the second video is free from external interference or is not processed by an
algorithm, so the video effect of the second video is better. Users can download the second video through the
application program on their mobile phones and save it as a cooking record. They can further edit the second video

using preset templates, such as color grading and adding subtitles, and share the edited video with one click.

[0256] In the embodiments of the present application, algorithmic optimization processing is performed on the
image data uploaded by the cooking device, and a video is generated based on the optimally processed image frames

for storage or sharing, which enhances the cooking pleasure and enriches the usage effect of the cooking device.

[0257] Based on any one of the above embodiments, the control apparatus further comprises: an acquiring
module further configured to acquire preset color gamut calibration information; a processing module further
configured to perform color gamut calibration on the image data through the color gamut calibration information to

obtain a calibrated target image.
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[0258] In the embodiments of the present application, when the target server receives the image data, it acquires
the corresponding color gamut calibration information, wherein the color gamut calibration information may be

calibration matrices corresponding to different color gamuts set based on prior knowledge.

[0259] Color gamut calibration processing is performed on the received image data using the color gamut
calibration information, then the color reproduction effect of the finally obtained target image is improved, the
imaging quality of the target image is optimized, and the target image can more accurately restore the actual

appearance of the cooked foods, which facilitates users to view or share it.

[0260] In the embodiments of the present application, calibrating the image data can improve the color

reproduction accuracy of the generated target image and optimize the imaging quality of the target image.

[0261] Based on any one of the above embodiments, the cooking device comprises a door body. After receiving
the image data sent by the cooking device, the control apparatus further comprises: a recognizing module configured
to perform object recognition on the image data; a deleting module configured to delete the target image frame if it
is recognized that the target image frame in the image data comprises the door body and the door body is in an open

status.

[0262] In the embodiments of the present application, since the image sensor of the cooking device collects
image data of the cooking cavity in real time during the operation of the cooking device, when users open the door

body of the cooking device, the users may be captured in the image data collected by the image sensor.

[0263] When the target server receives the image data, if it recognizes that the door body of the cooking device
is open, it deletes all image frames in which the door body is recognized to be open. This avoids uploading the

image frames capturing the users to the server and protects the users' privacy.

[0264] Some embodiments of the present application provide a control apparatus, and FIG. 7 shows a block
diagram of the structure of a control apparatus according to an embodiment of the present application. As shown in
FIG. 7, the control apparatus 700 comprises: a memory 702 configured to store programs or instructions; a processor
704 configured to implement the steps of the control method according to any one of the above embodiments when
executing the programs or instructions. Therefore, the control apparatus further comprises all the beneficial effects
of the control method according to any one of the above embodiments, which are not repeated here to avoid

redundancy.

[0265] Some embodiments of the present application provide a computer-readable storage medium on which
programs or instructions are stored. When the programs or instructions are executed by a processor, the steps of the
control method according to any one of the above embodiments are implemented. Therefore, the computer-readable
storage medium further comprises all the beneficial effects of the control method according to any one of the above

embodiments, which are not repeated here to avoid redundancy.

[0266] Some embodiments of the present application provide another cooking device, comprising the control

apparatus provided in any one of the above embodiments. Therefore, the cooking device further comprises all the
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beneficial effects of the control apparatus provided in any one of the above embodiments, which are not repeated
here to avoid redundancy. The eighth aspect of the present application provides a cooking device, comprising the
computer-readable storage medium provided in any one of the above embodiments. Therefore, the cooking device
further comprises all the beneficial effects of the computer-readable storage medium provided in any one of the

above embodiments, which are not repeated here to avoid redundancy.

[0267] The ninth aspect of the present application provides a cooking device, comprising: the control apparatus
provided in any one of the above embodiments; and the computer-readable storage medium provided in any one of
the above embodiments. Therefore, the cooking device further comprises all the beneficial effects of the control
apparatus and the computer-readable storage medium provided in any one of the above embodiments, which are not

repeated here to avoid redundancy.

[0268] Based on any one of the above embodiments, as shown in FIG. 1, the cooking device 100 further
comprises: a main body 102 that comprises a cooking cavity 1022; an image sensor 104 disposed inside the cooking

cavity 1022 for collecting image data of the cooking cavity 1022.

[0269] In the embodiments of the present application, the cooking device 100 is specifically an oven or a steam
oven. The cooking cavity 1022 is arranged in the main body 102 of the oven, and the image sensor 104 is disposed
inside the cooking cavity. When the cooking device 100 is in an operating status, the image sensor 104 can capture

real-time image data of the interior of the cooking cavity 1022, specifically the image data of the foods being cooked.

[0270] In the description of the present application, the term "multiple” refers to two or more, unless otherwise
clearly specified. The orientation or position relationships indicated by terms such as "upper" and "lower" are based
on the orientation or position relationships shown in the accompanying drawings, and are only for the convenience
of describing the present application and simplifying the description, and do not indicate or imply that the indicated
device or element must have a specific orientation and be constructed and operated in a specific orientation.
Therefore, they shall not be construed as limitations on the present application. Terms such as "connection”,
"installation™ and "fixation" shall be understood in a broad sense. For example, "connection” may be a fixed
connection, a detachable connection, or an integral connection; it may be a direct connection or an indirect
connection through an intermediate medium. For those of ordinary skill in the art, the specific meanings of the

above terms in the present application can be understood according to specific circumstances.

[0271] In the description of the present application, the description of phrases such as "one embodiment”, "some
embodiments” and "specific embodiment” means that the specific features, structures, materials or characteristics
described in combination with the embodiments or examples are included in at least one embodiment or example of
the present application. In the present application, the illustrative expression of the above phrases may not
necessarily indicate the same embodiment or example. In addition, the specific features, structures, materials or
characteristics as described may be combined with each other in an appropriate method in one or more of any

embodiments or examples.
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[0272] The above descriptions are merely some embodiments of the present application and are not intended to
limit the present application. For those skilled in the art, various modifications and variations may be made to the

present application. Any modifications, equivalent substitutions, improvements, etc. shall be included in the

protection scope of the present application.
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WHAT 1S CLAIMED 1S:

1. A control method applied to a cooking device, wherein, the cooking device comprises a cooking
cavity, an image sensor is provided in the cooking cavity, and the control method comprises:
collecting image data in the cooking cavity by the image sensor;
sending the image data to a target server; wherein, the target server performs image processing on the
image data to obtain a processed target image, and the target server performs data interaction with a target terminal,

to allow the target terminal to acquire and display the target image.

2. The control method according to claim 1, wherein, the image data comprise video stream data,

and the target image comprise the video stream data and a first video corresponding to the video stream data.

3. The control method according to claim 1, wherein, the image data comprise picture data, and
the method further comprises:
receiving an adjustment instruction determined by the target server based on the image data; and

adjusting the cooking parameters of the cooking device based on the adjustment instruction.

4. The control method according to any one of claims 1 to 3, further comprising:
controlling the image sensor to stop collecting image data when a stop collection input is received or

a cooking completion signal of the cooking device is detected.

5. A control method applied to a target server, wherein, the target server performs data interaction
with a target terminal, and the control method comprises:
receiving image data sent by a cooking device;
performing image processing on the image data to obtain a processed target image; and
sending the target image to the target terminal when a request for viewing the target image from the

target terminal is received, to allow the target terminal to display the target image.

6. The control method according to claim 5, wherein, the image data comprise video stream data,
and the target image comprise a first video corresponding to the video stream data.

7. The control method according to claim 5, wherein, after performing image processing on the
image data to obtain a processed target image, the control method further comprises:
generating a corresponding adjustment instruction according to the target image;
sending the adjustment instruction to the cooking device, to allow the cooking device to adjust the

cooking parameters based on the adjustment instruction.
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8. The control method according to claim 5, wherein, the image data comprise multiple picture

data, and the target image comprises a second video;

performing image processing on the image data to obtain a processed target image comprises:

determining a first picture as a target frame when the first picture among the multiple picture data
does not comprise a preset target;

performing algorithmic processing on a second picture when the second picture among the multiple
picture data comprise the preset target, and determining the processed second picture as the target frame, wherein
the processed second picture does not comprise the preset target;

sorting multiple target frames according to the receiving order of the multiple picture data
corresponding to the multiple target frames to obtain a frame sequence; and

generating the second video based on the frame sequence.

9. The control method according to claim 5, wherein, performing image processing on the image
data to obtain a processed target image comprises:
acquiring preset color gamut calibration information; and
performing color gamut calibration on the image data through the color gamut calibration information

to obtain a calibrated target image.

10. The control method according to any one of claims 5 to 9, wherein, the cooking device
comprises a door body, after receiving the image data sent by the cooking device, the control method further
comprises:

performing object recognition on the image data; and
deleting the target image frame if it is recognized that the target image frame in the image data

comprises the door body and the door body is in an open status.

11. A control apparatus applied to a cooking device, wherein, the cooking device comprises a
cooking cavity, an image sensor is arranged in the cooking cavity, and the control apparatus comprises:
a collecting module configured to collect image data of the cooking cavity through the image sensor;
a first sending module configured to send the image data to a target server, wherein, the target server
performs image processing on the image data to obtain a processed target image, and conducts data interaction with

a target terminal, to allow the target terminal to acquire and display the target image.

12. A control apparatus applied to a target server, wherein, the target server conducts data
interaction with a target terminal, and the control apparatus comprises:
a receiving module configured to receive image data sent by a cooking device;
a processing module configured to perform image processing on the image data to obtain a processed

target image; and
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a second sending module configured to send the target image to the target terminal upon receiving a

request for viewing the target image from the target terminal, to allow the target terminal to display the target image.

13. A control apparatus, comprising:
a memory configured to store programs or instructions; and
a processor configured to implement the steps of the control method according to any one of claims 1

to 10 when executing the programs or instructions.

14. A computer-readable storage medium on which programs or instructions are stored, wherein,
when the programs or instructions are executed by a processor, the steps of the control method according to any one

of claims 1 to 10 are implemented.

15. A cooking device, comprising:

the control apparatus according to any one of claims 11 to 13.

16. A cooking device, comprising:

the computer-readable storage medium according to claim 14.

17. A cooking device, comprising:
the control apparatus according to any one of claims 11 to 13; and

the computer-readable storage medium according to claim 14.

18. The cooking device according to any one of claims 15 to 17, further comprising:

a main body that comprises a cooking cavity; and

an image sensor disposed inside the cooking cavity for collecting image data of the cooking cavity.
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