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(57) Abrégée/Abstract:
Provided Is a smart vacuum cleaner, comprising a remote controller (100); the remote controller (100) Is provided with a camera
(10), and the camera (10) Is used for taking an image of a target region in a setting; a vacuum cleaner body (200), the vacuum
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(57) Abrege(suite)/Abstract(continued):

cleaner body (200) being used for scanning the setting and establishing a map of the setting according to a preset reference
object, and after receliving an image sent by the remote controller (100), recognizing the position of the image In the map and
moving to the target region according to the position of the image Iin the map In order to execute a corresponding command. The
smart vacuum cleaner is capable of rapidly moving to a target region without the user expending too much physical and mental
energy, thus the user experience Is improved.
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ABSTRACT

The present disclosure provides a smart cleaner, which includes: a remote controller provided
with a camera, 1n which the camera 1s configured to photograph an image ot a target area 1n a
scene; and a body configured to scan the scene, to establish a map of the scene according to a
predetermined reference substance, to identify a location of the image in the map after receiving
the 1mage sent by the remote controller, and to move to the target area according to the location of
the 1mage 1n the map for performing an operation. The smart cleaner may move quickly to the

target area and save the user's physical strength and energy not more, thereby improving the user

experience.
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SMART CLEANER

FIELD

The present disclosure relates to the field of life electrical appliance, and more particularly

relates to a smart cleaner.

BACKGROUND

Presently, with the improvement of living standards, a smart cleaner becomes very popular
because of simplicity of operator and convenience of usage.

Typically, there 1s a focus cleaning mode 1n cleaning modes of the smart cleaner. A user needs
to move the smart cleaner to a predetermined area to be cleaned firstly, or enables the smart
cleaner to move to the predetermined area to be cleaned by controlling direction keys on a remote
controller, and then the smart cleaner may perform a focus cleaning on the predetermined area 1n a
spiral mode or the like. However, in the above method of moving the smart cleaner, 1t 1s required
to move by man or by controlling the direction keys on the remote controller, which cannot realize
a fast-moving and may consume the user's physical strength and energy, and thus the user

exXperience 1S poor.

SUMMARY

The present disclosure aims to solve at least one of the problems 1n the related art to some
extent.

Accordingly, an objective of the present disclosure 1s to provide a smart cleaner, which may
quickly move to a target area and save the user's physical strength and energy, thereby improving
the user experience.

In order to realize the above objective, embodiments of a first aspect of the present disclosure
provide a smart cleaner. The smart cleaner includes: a remote controller, provided with a camera,
in which the camera 1s configured to photograph an 1mage of a target area in a scene; and a body
configured to scan the scene, and to establish a map of the scene according to a predetermined
reference substance, and to 1dentify a location of the image in the map after receiving the image

sent by the remote controller, and to move to the target area according to the location of the image

in the map for performing an operation.

23152562.1
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With the smart cleaner of embodiments of the present disclosure, the scene 1s scanned by the
body, and the map of the scene is established according to the predetermined reference substance,
and the location of the image in the map i1s identified after the image sent by the remote controller
is received, and then the body may move to the target area according to the location of the image
in the map for performing the operation. This smart cleaner may move quickly to the target area
and save the user's physical strength and energy, thereby improving the user experience.

In addition, the above smart cleaner according to embodiments of the present disclosure
further has following additional technical features.

In an embodiment of the present disclosure, the body 1s configured to move to the target area
according to the location of the image in the map for performing an operation, by acts of:
determining a current location of the body in the map; planning a path according to the location ot
the image in the map and the current location of the body 1n the map; and moving to the target area
according to the path.

In an embodiment of the present disclosure, the target area includes at least one of an area to
be cleaned, a return area and a security area. The remote controller 1s further configured to send a
control instruction to the body. The control instruction includes at least one of a cleaning
instruction, a returning instruction and a security instruction. The body 1s further contigured to
perform the cleaning instruction after moving to the area to be cleaned 1f the control mstruction 1s
the cleaning instruction, and to move to the return area for being charged 1f the control instruction
is the returning instruction, and to perform a monitoring after moving to the security area 1f the
control instruction 1s the security instruction.

In an embodiment of the present disclosure, power 1s supplied by a battery of the body when
the body is performing the security instruction, and the body 1s configured to automatically move
to the return area for being charged if it 1s determined that an electric quantity of the battery 1s less
than a predetermined value, and to return to the security area for monitoring atter the battery 1s
completely charged.

In an embodiment of the present disclosure, the body 1s further configured to determine
whether there is a charging power supply in the return area after moving to the return area for
being charged, and to provide a prompt if there 1s no charging the power supply 1n the return area.

In an embodiment of the present disclosure, the body 1s provided with a sensor disposed on a

chassis of the body.

23152562.1
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In an embodiment of the present disclosure, the body 1s provided with a groove and the

remote controller 1s arranged 1n the groove.

In an embodiment of the present disclosure, the groove has a predetermined inclination angle.

In an embodiment of the present disclosure, the body 1s provided with a snap and the remote
controller 1s disposed on the body through the snap.

Additional aspects and advantages ot the embodiments of the present disclosure will be given
in part 1n the following descriptions, become apparent in part from the following descriptions, or

be learned from the practice of the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a block diagram illustrating a smart cleaner according to an embodiment of the
present disclosure.

Fig. 2 1s a schematic diagram illustrating a back side ot a remote controller of a smart cleaner
according to an embodiment of the present disclosure.

Fig. 3 1s a schematic diagram 1llustrating a front side of a remote controller of a smart cleaner
according to an embodiment of the present disclosure.

Fig. 4 1s a schematic diagram illustrating a smart cleaner according to an embodiment of the

present disclosure.

DETAILED DESCRIPTION
Embodiments of the present disclosure will be described 1in detail 1n the following

descriptions, examples of which are shown in the accompanying drawings, in which the same or
similar elements and elements having same or similar functions are denoted by like reference

numerals throughout the descriptions. The embodiments described herein with reference to the
accompanying drawings are explanatory and illustrative, which are used to generally understand
the present disclosure. The embodiments shall not be construed to limit the present disclosure.

[n the following, a smart cleaner provided by embodiments of the present disclosure will be
described 1n detail with reference to accompanying drawings.

Fig. 1 1s a schematic block diagram 1illustrating a smart cleaner according to an embodiment

of the present disclosure. As shown 1n Fig. 1, the smart cleaner includes a remote controller 100

and a body 200.

23152562.1
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The remote controller 100 has a camera. The camera 1s configured to photograph an image of
a target area 1n a scene. The body 200 1s configured to scan the scene, and to establish a map of the
scene according to a predetermined reference substance, and to 1dentify a location of the image in
the map after recerving the image sent by the remote controller 100, and to move to the target area
according to the location of the image in the map for performing an operation.

Specifically, as shown 1n Figs. 2-3, the remote controller 100 may include a camera 10, a
scanning area 20, a display screen 30 and a button 40. The back side of the remote controller 100
includes the camera 10 and the scanning area 20, and the front side of the remote controller 100
includes the display screen 30 and the button 40.

In embodiments of the present disclosure, the predetermined reference substance may be
determined according to actual situations. The predetermined reference substance may be cracks
on ground in the scene, or particular patterns on ground in the scene, etc. The scene may also be
determined according to actual situations. The scene may be an office, a bedroom, or a living room,
etc. There may be multiple predetermined reference substances.

[t should be understood that, the map of the scene may be established before the smart cleaner
1s used for the first time, or during a process of using the smart cleaner for the first time, for
example, the map of the scene may be established in a manner of recording process during the
process of using the smart cleaner for the first time.

In an embodiment of the present disclosure, the body 1s provided with a sensor. The sensor is
disposed on a chassis of the body. The sensor may be a camera.

Specifically, when the smart cleaner 1s used for the first time, the body 200 turns on the
sensor (for example, the camera) on the chassis and enters into a regular cleaning mode. The body
200 starts to clean with respect to the scene (for example, an indoor). During the cleaning process
of the body 200, the body 200 may scan the ground and via the sensor on its chassis generate
images. The body 200 may set a current position of a first acquired predetermined reference
substance (tor example, a specitic pattern on ground in the scene) as a coordinate origin to
establish a coordinate system, for example, a right-hand coordinate system. The coordinates of the
predetermined reference substances acquired subsequently may be recorded in the right-hand
coordinate system. When the body 200 completes one cleaning task, the map of the scene may be

established completely, and the map of the scene may be stored. The right-hand coordinate system

established 1n the map of the scene may assist the body 200 1n positioning during the work of the

23152562.1
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body 200.

When the body 200 performs the cleaning task again, cleaning can be carried out in
accordance with the established map of the scene.

In an embodiment of the present disclosure, the body 200 1s configured to move to the target
area according to the location of the image in the map for performing an operation, by acts of:
determining a current location of the body 200 in the map; planning a path according to the
location of the image in the map and the current location of the body 200 1n the map; and moving
to the target area according to the path.

Specifically, when the body 200 receives the photographed image ot the target area sent by
the remoter controller 100, the body 200 may preferentially determine its specific location (for
example, a coordinate point) in the map of the current scene, and then compare the recerved image
of the target area with the map of the scene established by the body 200 1itselt, and then determine
whether the image of the target arca is one area in the map of the scene. If the captured image of
the target area is one area in the map of the scene, the body 200 may calculate a displacement
according to a location of the target area in the map of the scene and the current location of the
body 200 in the map of the scene, and plan a shortest path to the target area, and finally move to
the target area according to the planed path. If the image of the target area 1s not one area 1n the
map of the scene, the body 200 may prompt the user that the photographed target area 1s not in the
above map of the scene. The method for prompting the user may be a speech prompt.

In an embodiment of the present disclosure, the target area includes at least one of an area to
be cleaned, a return area and a security area. The remote controller 100 1s further contigured to
send a control instruction to the body 200. The control instruction includes at least one of a
cleaning instruction, a returning instruction and a security instruction. The body 200 1s further
configured to perform the cleaning instruction after moving to the area to be cleaned 1f the control
instruction is the cleaning instruction, and to move to the return area for being charged it the
control instruction 1s the returning instruction, and to perform a monitoring after moving to the
security area if the control instruction 1s the security instruction.

Specifically, after the body 200 receives the cleaning instruction, 1t may be controlled to
receive the photographed image of the area to be cleaned sent by the remote controller 100. When
the body 200 receives the photographed image of the area to be cleaned sent by the remote

controller 100, it is controlled to call the established map of the scene, and to compare the

23152502.1
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established map of the scene with the photographed image of the area to be cleaned sent by the
remote controller 100, and to determine whether the photographed 1image of the area to be cleaned
1s one area 1n the map of the scene. If the photographed image ot the area to be cleaned 1s one area
in the map of the scene, a displacement may be calculated according to a location of the area to be
cleaned 1n the map of the scene and the current location of the body 200 in the map of the scene,
and then a shortest path to the area to be cleaned may be planed, and finally the body 200 moves to
the above area to be cleaned according to the planed path for performing the cleaning. If the
photographed 1image of the area to be cleaned 1s not one area 1in the map of the scene, the body 200
may prompt the user that the photographed area to be cleaned 1s not in the above map of the scene.

Atter the body 200 receives the returning instruction, it may be controlled to receive the
photographed 1mage of the return area sent by the remote controller 100. When the body 200
receives the photographed image of the return area sent by the remote controller 100, i1t is
controlled to call the established map of the scene, and to compare the established map of the
scene with the photographed 1mage of the return area sent by the remote controller 100, and to
determine whether the photographed image of the return area 1s one area in the map of the scene.
If the photographed 1image of the return area 1s one area in the map of the scene, a displacement
may be calculated according to a location of the return area in the map of the scene and the current
location of the body 200 in the map of the scene, and then a shortest path to the return area may be
planed, and finally the body 200 moves to the above return area according to the planed path and
returns to a charging cradle for being charged. If the photographed image of the return area 1s not
one area 1n the map of the scene, the body 200 may prompt the user that the photographed return
area 1s not 1 the above map of the scene. The charging cradle may be not 1n the above return area.
It should be understood that, the body 200 and the charging cradle can sense each other's position
In a certain range for automatically searching for each other.

After the body 200 receives the security instruction, 1t may be controlled to receive the
photographed 1image of the security area sent by the remote controller 100. When the body 200
receives the photographed image of the security area sent by the remote controller 100, it is
controlled to call the established map of the scene, and to compare the established map of the
scene with the photographed image of the security area sent by the remote controlier 100, and to
determine whether the photographed image of the security area 1s one area in the map of the scene.

[f the photographed 1image of the security area 1s one area in the map of the scene, a displacement

23152562.1
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may be calculated according to a location of the security area in the map of the scene and the
current location of the body 200 in the map of the scene, and then a shortest path to the security
arca may be planed, and finally the body 200 moves to the security area according to the planed
path for monitoring.

Further, in an embodiment of the present disclosure, the camera 10 in the remote controller
100 1s further configured to monitor.

In an embodiment of the present disclosure, the body 200 1s provided with a groove and the
remote controller 100 is arranged in the groove. In another embodiment of the present disclosure,
the groove has a predetermined inclination angle. In still another embodiment of the present
disclosure, the body 200 is provided with a snap and the remote controller 100 1s disposed on the
body 200 through the snap. The predetermined inclination angle may be set according to actual
situations, for example, the predetermined inclination angle may be 60°.

As shown in Fig. 4, it should be understood that, after the body 200 moves to the above
security area, the user may place the remote controller 100 1n the groove of the body 200, so as to
facilitate security monitoring. Further, the remote controller 100 may be coupled to the body 200
wirelessly to send the monitored video images to the body 200 in real-time tor being stored. The
user may take advantage of USB device or other devices to read out the monitored video images
from the body 200 as needed.

In conclusion, 1in the embodiments of the present disclosure, after the body 200 receives the
cleaning instruction, the returning instruction and the security instruction, i1t may analysis and
calculate the displacement according to the received area image sent by the remote controller 100,
the map of the scene established by the body 200 and the current location of the body 200 1n the

map of the scene, and may plan the shortest path to each of the above areas, such that the body 200

may move quickly to one of the above areas 1n accordance with the above planned path, thereby
avoiding unnecessary consumption of the user's physical strength and energy, and improving the
User experience.

With the smart cleaner of embodiments of the present disclosure, the scene 1s scanned by the
body, and the map of the scene is established according to the predetermined reference substance,
and the location of the image in the map is 1dentified after the image sent by the remote controller
is received, and then the body may move to the target area according to the location of the image

in the map for performing the operation. This smart cleaner may move quickly to the target area

23152562.1
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and save the user's physical strength and energy not more, thereby improving the user experience.

In the specification, unless specified or limited otherwise, relative terms such as “central”,
“longitudinal”, “lateral”, “front”, “rear”, “right”, “left”, “inner”, “outer”, “lower”, “upper”,
“horizontal”, “vertical”, “above”, “below”, “up”, “top”, “bottom” as well as derivative thereot
(e.g., “horizontally”, “downwardly”, “upwardly”, etc.) should be construed to refer to the
orientation as then described or as shown in the drawings under discussion for simplitying the
description of the present disclosure, but do not alone indicate or imply that the device or element
referred to must have a particular orientation. They cannot be seen as lmits to the present
disclosure.

In addition, terms such as “first” and “second” are used herein for purposes of description and
are not intended to indicate or imply relative importance or significance. Thus, the feature defined
with “first” and “second” may comprise one or more this feature. In the description of the present
disclosure, “a plurality of” means two or more, unless specified otherwise.

In the description of the present disclosure, it should be understood that, unless specitied or

2% ¢¢

limited otherwise, the terms “mounted,” “connected,” and “coupled” and variations thercot are

used broadly and encompass such as mechanical or electrical mountings, connections and
couplings, also can be inner mountings, connections and couplings of two components, and further
can be direct and indirect mountings, connections, and couplings, which can be understood by
those skilled in the art according to the detaill embodiment of the present disclosure.

In the description of the present disclosure, a structure in which a first feature 1s “on” a
second feature may include an embodiment in which the first feature directly contacts the second
feature, and may also include an embodiment in which an additional feature 1s formed between the

2% 66

first feature and the second feature. Furthermore, a first feature “on,” “above,” or “on top of” a

3% 46

second feature may include an embodiment 1n which the first feature 1s right “on,” “above,” or “on

top of” the second feature, and may also include an embodiment in which the first feature 1s not
right “on,” “above,” or “on top of”’ the second feature, or just means that the first feature 1s at a
height higher than that of the second feature. While a first feature “beneath,” “below,” or “on
bottom of’ a second feature may include an embodiment in which the first feature 1s right
“beneath,” “below,” or “on bottom of” the second feature, and may also include an embodiment 1n
which the first feature is not right “beneath,” “below,” or “on bottom of”’ the second feature, or just

means that the first feature is at a height lower than that of the second teature.

23152562.1
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s

Reterence throughout this specification to “an embodiment”, “some embodiments”, “one
embodiment”, “an example”, “a specific examples”, or “some examples” means that a particular
teature, structure, material, or characteristic described in connection with the embodiment or
example 1s included in at least one embodiment or example of the disclosure. Thus, the
appearances of the phrases such as “in some embodiments”, “in one embodiment”, “in an

4

embodiment”, “an example”, “a specific examples”, or “some examples” 1n various places
throughout this specification are not necessarily referring to the same embodiment or example of
the disclosure. Furthermore, the particular features, structures, materials, or characteristics may be
combined 1n any suitable manner 1n one or more embodiments or examples.

Although explanatory embodiments have been shown and described, 1t would be appreciated
by those skilled in the art that changes, alternatives, and modifications may be made in the

embodiments without departing from spirit and principles of the disclosure. Such changes,

alternatives, and modifications all fall into the scope of the claims and their equivalents.
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What 1s claimed 1s:

l. A smart cleaner comprising:

a remote controller, provided with a camera, wheremn the camera 1s configured to photograph
an 1mage of a target area 1n a scene; and

a body, configured to scan the scene, and to establish a map of the scene according to a
predetermined reference substance, and to identify a location of the image in the map after
recerving the image sent by the remote controller, and to move to the target area according to the
location of the image 1n the map for performing an operation.

2. The smart cleaner according to claim 1, wherein the body 1s configured to move to the
target area according to the location of the image in the map tor pertorming an operation, by acts
of:

determining a current location of the body in the map;

planning a path according to the location of the image in the map and the current location of
the body 1n the map; and

moving to the target area according to the path.

3. The smart cleaner according to claim 1, wherein the target area comprises at least one of an
area to be cleaned, a return area and a security area,

the remote controller 1s further configured to send a control instruction to the body, the
control instruction comprises at least one of a cleaning instruction, a returning instruction and a
security mstruction; and

the body 1s further contigured to:

perform the cleaning instruction after moving to the area to be cleaned if the control
instruction 1s the cleaning instruction;

move to the return area for being charged if the control instruction 1s the returning instruction;

perform a monitoring after moving to the security area if the control instruction is the security
Instruction.

4. The smart cleaner according to claim 3, wherein power is supplied by a battery of the body
when the body 1s performing the security instruction, and the body is configured to automatically
move to the return area tor being charged 1t 1t 1s determined that an electric quantity of the battery

1s less than a predetermined value, and to return to the security area for monitoring after the battery

10
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1s completely charged.

5. The smart cleaner according to claim 3, wherein the body is further configured to
determine whether there 1s a charging power supply In the return area after moving to the return
area for being charged, and to provide a prompt 1if there 1s no charging power supply in the return
area.

6. The smart cleaner according to claim 1, wherein the body is provided with a sensor
disposed on a chassis of the body.

7. The smart cleaner according to claim 1, wherein the camera i1s further configured to
monitor.

8. The smart cleaner according to claim 1, wherein the body is provided with a groove and the
remote controller 1s arranged in the groove.

9. The smart cleaner according to claim 8, wherein the groove has a predetermined inclination
angle.

10. The smart cleaner according to claim 1, wherein the body is provided with a snap and the

remote controller 1s disposed on the body through the snap.

11
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