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(54) CLEANING ROBOT

(57) The present invention relates to a cleaning ro-
bot. At least a first cleaning roller brush and a second
cleaning roller brush are disposed to perform beating and
cleaning on garbage on a to-be-cleaned surface, which
is equivalent to beating and cleaning the to-be-cleaned
surface at least twice, so that a miss of garbage is effec-
tively prevented. In addition, a high-power fan is used in
combination to quickly and effectively suck garbage that
is agitated by the cleaning roller brushes into a dust box,
thereby greatly improving the cleaning efficiency of the
cleaning robot and achieving a better cleaning effect.
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Description

TECHNICAL FIELD

[0001] The present invention relates to small house-
hold products, and in particular, to a cleaning robot.

BACKGROUND

[0002] With the development of science and technol-
ogy, robots are playing increasingly important roles in
our lives. Household robots, in particular, help to free
people from heavy housework. Cleaning robots are rel-
atively widely applicable and are therefore widely popular
among users.
[0003] Existing cleaning robots can move autono-
mously, do not require manual direct control and opera-
tions during working, and further have functions such as
path planning, automatic obstacle avoidance, human-
machine interaction, and return for charging, so that peo-
ple’s daily ground cleaning requirements can be met.
When moving autonomously indoors, a cleaning robot
uses a vacuum dust suction principle to clean a to-be-
cleaned surface on which the cleaning robot has moved.
At present, commercially available cleaning robots have
an ordinary ground cleaning effect, and especially have
a low cleaning efficiency for carpets or mats that are dif-
ficult to clean, and as a result such cleaning robots cannot
meet users’ cleaning requirements.

SUMMARY

[0004] To overcome deficiencies in existing technolo-
gies, a problem to be resolved by embodiments of the
present disclosure is to provide a cleaning robot with a
good cleaning effect.
[0005] A cleaning robot includes: a body, having a front
end; a movement mechanism, including at least one driv-
ing wheel, and configured to support and drive the clean-
ing robot to move on a to-be-cleaned ground; a cleaning
mechanism, including a roller brush, and configured to
perform cleaning work on the to-be-cleaned ground; a
dust suction mechanism, including a fan, and configured
to suck garbage cleaned off by the cleaning mechanism
into the body; a dust collection mechanism, including a
dust box, and configured to collect the garbage sucked
into the body; and a controller, configured to control the
cleaning robot to move on the to-be-cleaned ground, to
implement autonomous cleaning of the to-be-cleaned
ground, where the roller brush includes at least a first
cleaning roller brush and a second cleaning roller brush,
the first cleaning roller brush and the second cleaning
roller brush are disposed at a bottom of the body, and
are at least partially exposed from the body; the first
cleaning roller brush and the second cleaning roller brush
are configured to clean off garbage on the to-be-cleaned
ground during rotation, to facilitate the suction by the dust
suction mechanism; and the fan is disposed inside the

body, and a power of the fan is greater than or equal to
65 W.
[0006] As an optional implementation, the power of the
fan is greater than or equal to 65 W, and is less than 120
W.
[0007] As an optional implementation, a value range
of a flow rate at an inlet of the fan when the fan is fully
open is 0.7 m3/min to 0.9 m3/min; a value range of a flow
rate at the inlet of the fan when the fan is fully open is
0.7 m3/min to 0.9 m3/min; and a static pressure at the
inlet of the fan when the fan is fully blocked ranges from
6.5 Kpa to 12 Kpa.
[0008] As an optional implementation, a fan with a rat-
ed input power of 80 W is selected for the fan, and at the
rated input power, a degree of vacuum of the fan ranges
from 7.6 Kpa to 8.2 Kpa; and a test value of a flow rate
at an inlet when the fan is fully open approximately ranges
from 0.72 m3/min to 0.75 m3/min.
[0009] As an optional implementation, the fan ac-
counts for 0.5% to 1% of a total volume of the cleaning
robot.
[0010] As an optional implementation, the body in-
cludes a chassis, and a chassis height at a position of
the fan is smaller than a chassis height at another position
at which the fan is not disposed of the body.
[0011] As an optional implementation, a value range
of the chassis height at the position of the fan is 8 mm to
12 mm; and a value range of the chassis height at the
another position at which the fan is not disposed of the
body is 12 mm to 18 mm.
[0012] As an optional implementation, rotational
speeds of the first cleaning roller brush and the second
cleaning roller brush are both greater than or equal to
1500 r/min.
[0013] As an optional implementation, the cleaning
mechanism includes a roller brush motor configured to
drive the first cleaning roller brush and the second clean-
ing roller brush to rotate, and a value range of a power
of the roller brush motor is 30 W to 35 W.
[0014] As an optional implementation, the dust suction
mechanism further includes a dust suction port, provided
at the bottom of the body; the first cleaning roller brush
and the second cleaning roller brush both rotate toward
the dust suction port, to agitate garbage in a cleaning
region; and the fan sucks the garbage agitated into the
body through the dust suction port, and the garbage is
collected by the dust box.
[0015] As an optional implementation, the dust suction
port is located between the first cleaning roller brush and
the second cleaning roller brush, a rotation direction of
the first cleaning roller brush is a first direction, a rotation
direction of the second cleaning roller brush is a second
direction, and the first direction is opposite to the second
direction.
[0016] As an optional implementation, the first cleaning
roller brush and the second cleaning roller brush are dis-
posed in a traveling direction of the body, a rotation axis
of the first cleaning roller brush and a rotation axis of the
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second cleaning roller brush are parallel to each other,
and the rotation axis of the first cleaning roller brush and
the rotation axis of the second cleaning roller brush are
both perpendicular to a traveling direction of the cleaning
robot, where a value range of a length of at least one of
the first cleaning roller brush and the second cleaning
roller brush in a direction of the rotation axis is 190 mm
to 195 mm.
[0017] As an optional implementation, the first cleaning
roller brush is a hard roller brush, and the second cleaning
roller brush is a bristle roller brush.
[0018] As an optional implementation, a value range
of a degree of interference of the first cleaning roller brush
is 1.5 mm to 2.5 mm; and a value range of a degree of
interference of the second cleaning roller brush is 3 mm
to 5 mm, where the degree of interference is a depth by
which a cleaning portion of the roller brush extends into
an upper surface of the to-be-cleaned ground.
[0019] As an optional implementation, the hard roller
brush is a rubber roller brush, and the bristle roller brush
includes at least bristles.
[0020] As an optional implementation, in a traveling
direction of the body, the first cleaning roller brush is lo-
cated in front of the second cleaning roller brush.
[0021] As an optional implementation, the cleaning ro-
bot further includes the power supply mechanism, includ-
ing a rechargeable battery, and configured to provide en-
ergy to the cleaning robot.
[0022] As an optional implementation, a capacity of the
battery ranges from 140 Wh to 200 Wh.
[0023] As an optional implementation, a ratio of a ca-
pacity of the battery to a power of the cleaning robot is
greater than or equal to 2500 J/W.
[0024] As an optional implementation, a ratio of a ca-
pacity of the battery to a volume of the cleaning robot
ranges from 0.017 Wh/cm3 to 0.024 Wh/cm3; or a ratio
of a capacity of the battery to the height of the cleaning
robot ranges from 1.2 Wh/mm to 2.1 Wh/mm.
[0025] As an optional implementation, a battery cycle
count of the battery for a cleaning robot with a rated input
power PE being greater than or equal to 100 W ranges
from 640 to 960.
[0026] As an optional implementation, a proportion of
a volume of the battery relative to a volume of the cleaning
robot is at least 1/25.
[0027] As an optional implementation, the battery has
a cylindrical shape, and the battery is disposed on the
body in an assembly direction during installation, where
the assembly direction is a direction that makes an axis
of the battery perpendicular to a horizontal plane.
[0028] As an optional implementation, a percentage of
the battery in a total weight of the cleaning robot is greater
than or equal to 10%.
[0029] As an optional implementation, the cleaning ro-
bot further includes a driving motor configured to drive
the movement mechanism to move, and a value range
of a power of the driving motor is 4 W to 6 W.
[0030] As an optional implementation, the movement

mechanism is configured to drive the cleaning robot to
move at a preset movement speed, where a value range
of the preset movement speed is 0.1 m/s to 0.2 m/s.
[0031] As an optional implementation, the movement
mechanism is configured to: when the to-be-cleaned
ground is a soft ground, drive the cleaning robot to move
at a first movement speed; and when the to-be-cleaned
ground is a hard ground, drive the cleaning robot to move
at a second movement speed, where the first movement
speed is less than the second movement speed.
[0032] As an optional implementation, a value range
of the first movement speed is 0.24 m/s to 0.36 m/s; and
a value range of the second movement speed is 0.12
m/s to 0.18 m/s.
[0033] As an optional implementation, an energy input
per unit area of the cleaning robot is at least 4000 J/m2.
[0034] As an optional implementation, a ratio of an en-
ergy input per unit area of the cleaning robot to a height
of the cleaning robot is greater than or equal to 11.7
Wh/m3; or a ratio of an energy input per unit area of the
cleaning robot to a volume of the cleaning robot is greater
than or equal to 158.7 Wh/m5.
[0035] As an optional implementation, the movement
mechanism is configured to drive the cleaning robot to
move at a preset movement speed, where a ratio of a
power of the cleaning robot to the preset movement
speed is at least 50 J/m.
[0036] As an optional implementation, the movement
mechanism is configured to drive the cleaning robot to
move at a preset movement speed, where a proportion
of a sum of the power of the fan and a power of a roller
brush motor configured to drive the roller brush to rotate
relative to the preset movement speed is at least 45 J/m.
[0037] As an optional implementation, the cleaning ro-
bot further includes a driving motor, disposed in the body,
and configured to drive the movement mechanism to ro-
tate, where a proportion of a sum of the power of the fan
and a power of a roller brush motor configured to drive
the roller brush to rotate relative to a power of the driving
motor is at least 15.
[0038] As an optional implementation, for a standard
test carpet, a cleaning efficiency of the cleaning robot is
greater than or equal to 80%.
[0039] As an optional implementation, for a standard
test carpet, a ratio of a cleaning efficiency of the cleaning
robot to a height of the cleaning robot is greater than or
equal to 7/m; or for a standard test carpet, a ratio of a
cleaning efficiency of the cleaning robot to a volume of
the cleaning robot is greater than or equal to 72.7/m3.
[0040] As an optional implementation, for a standard
test carpet, a ratio of a cleaning efficiency of the cleaning
robot to a power of the cleaning robot is greater than or
equal to 0.004/W.
[0041] As an optional implementation, a power of the
cleaning robot is at least 100 W.
[0042] As an optional implementation, a ratio of a pow-
er of the cleaning robot to a volume of the cleaning robot
is at least 0.01 W/cm3.
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[0043] As an optional implementation, the cleaning ro-
bot has a hard ground cleaning mode and a soft ground
cleaning mode,
where a power of the cleaning robot in the hard ground
cleaning mode is less than or equal to a power of the
cleaning robot in the soft ground cleaning mode.
[0044] As an optional implementation, the power of the
cleaning robot in the soft ground cleaning mode ranges
from 105 W to 155 W; and the power of the cleaning robot
in the hard ground cleaning mode ranges from 60 W to
100 W.
[0045] As an optional implementation, a ratio of the
power of the cleaning robot in the soft ground cleaning
mode to the power of the cleaning robot in the hard
ground cleaning mode ranges from 1.55 to 1.75.
[0046] As an optional implementation, the cleaning ro-
bot further includes a ground detection mechanism, de-
tecting a ground type of the to-be-cleaned ground.
[0047] As an optional implementation, the controller is
configured to control the cleaning robot according to the
ground type of the to-be-cleaned ground to switch to a
corresponding ground cleaning mode.
[0048] The present application further provides a
cleaning robot, including: a body, having a front end; a
movement mechanism, supporting and driving the clean-
ing robot to move on a to-be-cleaned ground; a beating
mechanism, performing beating work on the to-be-
cleaned ground; a dust suction mechanism, sucking gar-
bage agitated by the beating mechanism into the body;
a dust collection mechanism, collecting the sucked gar-
bage; and a power supply mechanism, providing energy
to the cleaning robot, where the cleaning robot has a first
cleaning effect, the first cleaning effect is used for repre-
senting a cleaning effect produced by cleaning the to-be-
cleaned ground once by the cleaning robot by using the
beating mechanism and the dust suction mechanism and
driven by the movement mechanism, where the first
cleaning effect is represented by a single-time cleaning
efficiency; and for a standard test carpet, a ratio of the
single-time cleaning efficiency of the cleaning robot to a
height of the cleaning robot is greater than or equal to 7/m.
[0049] Beneficial effects of the present invention lie in
that for a cleaning robot of the present application, at
least a first cleaning roller brush and a second cleaning
roller brush are disposed to perform beating and cleaning
on garbage on a to-be-cleaned surface, which is equiv-
alent to beating and cleaning the to-be-cleaned surface
at least twice, so that a miss of garbage is effectively
prevented. In addition, a fan with a power greater than
65 W is used in combination to quickly and effectively
suck garbage that is agitated by the cleaning roller brush-
es into a dust box, thereby greatly improving a cleaning
efficiency of the cleaning robot and achieving a better
cleaning effect.
[0050] The foregoing description is merely the general
description of the technical solutions of the present in-
vention. For clearer understanding of the technical meas-
ures of the present invention and implementation accord-

ing to the content of the description, the preferred imple-
mentations of the present invention are described below
in detail with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] The foregoing objectives, technical solutions,
and beneficial effects of the present invention can be
clearly obtained with reference to the following detailed
description that can be used to implement specific em-
bodiments of the present invention in combination with
the description of the accompanying drawings.
[0052] The same numerals and symbols in the accom-
panying drawings and description are used to represent
the same or equivalent elements.

FIG. 1 is a bottom view of a cleaning robot in an
implementation according to the present application;

FIG. 2 is a schematic diagram of an internal structure
of the cleaning robot shown in FIG. 1;

FIG. 3a is a side view of a cleaning roller brush and
a first driving assembly of a cleaning robot according
to an implementation of the present application;

FIG. 3b is a view of the cleaning roller brush and the
first driving assembly of the cleaning robot shown in
FIG. 3a from another viewing angle;

FIG. 4a is a side view of a cleaning roller brush and
a first driving assembly of a cleaning robot according
to an implementation of the present application;

FIG. 4b is a view of the cleaning roller brush and the
first driving assembly of the cleaning robot shown in
FIG. 4a from another viewing angle;

FIG. 5 is a schematic diagram of a cleaning robot
parking at a base station to perform wired charging
according to an implementation of the present appli-
cation;

FIG. 6 is a schematic diagram of a cleaning robot
parking at a base station to perform wireless charg-
ing according to an implementation of the present
application;

FIG. 7 is a schematic diagram of a path along which
a cleaning robot moves to clean a second type sur-
face twice according to an implementation of the
present application;

FIG. 8 is a curve graph of a cleaning efficiency of a
carpet when a single cleaning roller brush is dis-
posed and two cleaning roller brushes are disposed
in a cleaning robot in an experimental process ac-
cording to the present application;
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FIG. 9 is a comparison diagram of a cleaning effi-
ciency of a carpet when a single cleaning roller brush
is disposed and two cleaning roller brushes are dis-
posed in a cleaning robot with a same rotational
speed, different materials, and different powers of a
fan in an experimental process according to the
present application;

FIG. 10a is a curve graph of impacts of a rotational
speed of a single cleaning roller brush made of a first
material (labeled in brackets) and a power of a fan
on a cleaning efficiency of a carpet when the cleaning
roller brush is disposed in a cleaning robot in an ex-
perimental process according to the present appli-
cation;

FIG. 10b is a curve graph of impacts of a rotational
speed of a single cleaning roller brush made of a
second material (labeled in brackets) and a power
of a fan on a cleaning efficiency of a carpet when the
cleaning roller brush is disposed in a cleaning robot
in an experimental process according to the present
application;

FIG. 10c is a curve graph of impacts of rotational
speeds of two cleaning roller brushes made of a first
material labeled in the brackets and a power of a fan
on a cleaning efficiency of a carpet when the cleaning
roller brushes are disposed in a cleaning robot in an
experimental process according to the present ap-
plication;

FIG. 10d is a curve graph of impacts of rotational
speeds of two cleaning roller brushes made of a sec-
ond material labeled in the brackets and a power of
a fan on a cleaning efficiency of a carpet when the
cleaning roller brushes are disposed in a cleaning
robot in an experimental process according to the
present application;

FIG. 11 is a comparison diagram of hair cleaning
rates and hair entanglement rates of a carpet when
a single cleaning roller brush is disposed and two
cleaning roller brushes are disposed in a cleaning
robot for cleaning roller brushes made of different
materials and combinations of cleaning roller brush-
es made of different materials in an experimental
process according to the present application;

FIG. 12 is a comparison diagram of dust removal
rates of a floor when a single cleaning roller brush
is disposed and two cleaning roller brushes are dis-
posed in a cleaning robot for cleaning roller brushes
made of different materials and combinations of
cleaning roller brushes made of different materials
in an experimental process according to the present
application;

FIG. 13 is a schematic bottom view of a cleaning
robot in another implementation according to the
present application; and

FIG. 14 is a schematic front view of a cleaning robot
in another implementation according to the present
application.

DETAILED DESCRIPTION

[0053] The following clearly and completely describes
the technical solutions of the present invention with ref-
erence to the accompanying drawings. Apparently, the
described implementations are some of the implemen-
tations of the present invention rather than all of the im-
plementations. All other implementations obtained by a
person of ordinary skill in the art based on the implemen-
tations of the present invention without creative efforts
shall fall within the scope of protection of the present
invention.
[0054] In the description of the present invention, it
should be described that orientation or position relation-
ships indicated by the terms such as "center", "on", "be-
low", "left", "right", "vertical", "horizontal", "inside", and
"outside" are based on orientation or position relation-
ships shown in the accompanying drawings, and are
used only for ease and brevity of illustration and descrip-
tion of the present invention, rather than indicating or
implying that the mentioned apparatus or component
must have a particular orientation or must be constructed
and operated in a particular orientation. Therefore, such
terms should not be construed as limiting of the present
invention. In addition, terms "first", "second", and "third"
are only used to describe the objective and cannot be
understood as indicating or implying relative importance.
[0055] In the description of the present invention, it
should be noted that unless otherwise explicitly specified
or defined, the terms such as "mount", "connect", and
"connection" should be understood in a broad sense. For
example, the connection may be a fixed connection, a
detachable connection, or an integral connection; or the
connection may be a mechanical connection or an elec-
trical connection; or the connection may be a direct con-
nection, an indirect connection through an intermediary,
or internal communication between two components.
Persons of ordinary skill in the art may understand the
specific meanings of the foregoing terms in the present
invention according to specific cases.
[0056] In addition, technical features involved in differ-
ent implementations of the present invention described
below may be combined together if there is no conflict.
[0057] The terms in the present invention are first brief-
ly described below.
[0058] Cleaning efficiency (CE): If there are 100 units
of dust on a to-be-cleaned surface, and after cleaning
once, 1 unit of dust is cleaned, or in other words, the dust
is reduced by 1 unit, it is defined that the cleaning effi-
ciency is 1%.
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[0059] The cleaning efficiency CE is related to test con-
ditions such as a carpet type and a dust distribution. The
test conditions of the cleaning efficiency CE are de-
scribed below:

1. 1. Carpet type

[0060] The following two carpet types are separately
selected for test in the present disclosure:

(1) Standard test carpet:

[0061] A Wilton carpet is used as a preferred experi-
mental carpet and is used for internal comparison exper-
iments.
[0062] In this test, a pile length of the Wilton carpet is
approximately 8 mm.

(2) Nonstandard test carpet:

[0063] A full-piece carpet is a shag carpet with medi-
um-length tufts, and is usually not easy to clean com-
pared with a Wilton carpet, an indoor laboratory experi-
ment and a consumer experiment may be selected.
[0064] In this test, a pile length of the full-piece carpet
is approximately 12 mm.

1.2. Weighing device

[0065] A weighing device is used to associate a dust
removal capability with a pre-cleaning degree of an ex-
perimental carpet. A precision of the weighing device
should be 0.01 g.

1.3. Dust embedding roller

[0066] The roller has a diameter of 50 mm and a length
of 380 mm, which is at least 20 mm greater than a dust
distribution width. The roller is made of a steel material
and polished. The roller should be provided with a handle
or a motor to drive the roller to move. The roller has a
mass of 10 kg/m. The roller may be mounted in a dust
dispenser.

1.4. Experimental region and running length

[0067] A running direction in an experimental region is
kept consistent with a carpet pile direction, and the ex-
perimental region has a length of (70065) mm.
[0068] To improve a test precision, in this test, a clean-
ing region has a width of B-20 mm, where B denotes a
width of a cleaning head. It is to be noted that a width of
the experimental region may be set to the width of B mm
of the cleaning head according to the National Standard
GB/T20291.1-2014/IEC60312-1:2010, IDT.
[0069] At least running lengths of 200 mm and 300 mm
are respectively added in front and rear of the experi-
mental region for acceleration and deceleration of the

cleaning head.
[0070] In this way, the length of the experimental region
is 700 mm, and a length of a running region is at least
1200 mm. The first 200 mm of the running region is used
for acceleration, and a central point of a front edge of the
cleaning head should be at one line with a central line of
a starting edge of an acceleration region. The cleaning
head should run to a final end of the running region. A
rear edge of the effective depth of the cleaning head at
least exceeds a rear edge of the experimental region 200
mm, so that an appropriate distance is kept for deceler-
ation. The same method is still used during return and
running until the front edge of the cleaning head and the
starting edge of the acceleration region in front of a test
region are in one same line.
[0071] The effective depth of the cleaning head should
pass through the entire test region at a stable running
speed of 0.5060.02 m/s.
[0072] This test is performed according to a running
speed of 0.15 m/s of a vacuum cleaner.
[0073] It is to be noted that, the vacuum cleaner is pro-
vided with a driving apparatus, and may also operate at
a specified running speed of 0.5060.02 (a running speed
of a handheld cleaner) m/s.

1.5. Removal of residual dust:

[0074] If a carpet beater is not used, a carpet should
be placed on a hard gauze support, and is cleaned
through manual beating or with a power cleaning head.
After cleaning, a vacuum cleaner with a good dust clean-
ing capability is used to perform one cycle of residual
dust cleaning. A surface of a carpet used for an experi-
ment of a passive cleaning head can only be cleaned by
using the passive cleaning head (the power cleaning
head may be used to clean an opposite surface).
[0075] In this test, manual beating is used.

1.6. Distribution of experimental dust:

[0076] Experimental dust is uniformly distributed ac-
cording to 12560.1 g/m2, and covers the entire experi-
mental region as uniformly as possible.
[0077] In this test, a dust amount is calculated accord-
ing to a formula (B-20)/10030.7 m3125 g/m2. B in the
formula is the width of the cleaning head, and the length
of the experimental region is 0.7 m. It is to be noted that
if the width of the experimental region is set to the width
of B mm of the cleaning head according to the National
Standard GB/T20291.1-2014/IEC60312-1:2010, IDT, a
dust amount is calculated according to the formula
B/10030.7 m3125 g/m2.
[0078] In this test, a dust sieve is used to manually
scatter dust.
[0079] Certainly, to ensure that dust is uniformly dis-
tributed in the experimental region, a dust dispenser is
recommended. The dust dispenser is adjusted by ob-
serving a dust distribution status on a carpet.
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1.7. Embedding of a dust in a carpet:

[0080] The foregoing dust embedding roller is used to
press dust into a carpet through 10 times of reciprocal
running in the carpet pile direction. The roller runs forward
in the carpet pile direction and press the entire experi-
mental region at a uniform speed of 0.5060.02 m/s. It is
ensured that the entire region is completely and evenly
pressed, and then the carpet is placed for 10 min.

1.8 Determination of a dust removal capability:

[0081] Before testing, a weight m of scattered dust and
a weight M1 of a dust box (a dust collection mechanism)
are weighed and recorded.
[0082] In a test process, before the vacuum cleaner is
turned off, the cleaning head should be lifted from a test
surface by at least 50 mm. The dust box should not be
removed before the motor completely stops.
[0083] Once the cleaner completely stops, the dust box
is carefully removed and weighed again to obtain M2. In
a dust removal process of the vacuum cleaner, due to
the generation of static electricity, it should be ensured
that the dust box is already completely stable and has
no static electricity before weighing.
[0084] A dust removal capability K is denoted by a per-
centage of a mass change in the dust box after running
in the test region with dust distributed.
[0085] In this test, repeated measurements are per-
formed, and K is calculated according to the following
Formulas (1) and (2). At least two measurements are
performed. 

and 

where the cleaning efficiency CE may be represented by
using the foregoing dust removal capability K. A relation-
ship between the two is, for example, CE = K 3 100%.
[0086] Power: Powers in the present disclosure are all
rated input powers of energy consuming devices (for ex-
ample, a fan, a roller brush motor, and a driving motor),
unless specially described.
[0087] Rotational speed: Rotational speeds in the
present disclosure are all rotational speeds of rotatable
devices when being loaded. For example, a rotational
speed of a cleaning roller brush is a rotational speed of
the cleaning roller brush when contacting a to-be-cleaned
ground, unless otherwise specially described.
[0088] Dust agitation: Garbage such as dust, hair, and
debris is at least partially separated or temporarily sep-

arated from a to-be-cleaned ground.
[0089] Battery charging and discharging life: The life
is use duration when power that can be discharged from
the battery that is charged 100% is reduced to 80% of a
capacity of the battery due to a battery loss.
[0090] Battery cycle count: A complete process in
which the battery is charged to 100% and then dis-
charged to 0 is referred to as one cycle.
[0091] At present, an existing cleaning robot may per-
form cleaning work in a to-be-cleaned work region, to
reduce the cleaning burden of a user to a certain extent.
However, a cleaning effect of a ground by the cleaning
robot is ordinary, especially for carpet or mat cleaning.
A soft material such as a carpet (or a mat) usually has
pile. Therefore, when the cleaning robot cleans a carpet,
a cleaning effect is not adequate. As a result, the user
still needs to use a handheld cleaner (an upright) to per-
form deep cleaning on the carpet or mat every week or
every two weeks. As can be seen, the existing cleaning
robot cannot free the user from manual cleaning for real.
[0092] In view of this, the applicant intends to design
a cleaning robot, which can replace a handheld cleaner
and free a user from manual cleaning for real. The clean-
ing robot includes a body, a movement mechanism dis-
posed on the body, a beating mechanism disposed on
the body, and a dust suction mechanism disposed on the
body. The movement mechanism is configured to drive
the cleaning robot to move. The beating mechanism is
configured to beat a surface of a to-be-cleaned ground,
to agitate garbage such as dust, hair, and debris on the
surface of the to-be-cleaned ground. The dust suction
mechanism is configured to perform dust suction in a to-
be-cleaned region, to suck garbage such as dust, hair,
and debris on a surface of the to-be-cleaned region into
the body. The ground includes a hard ground and a soft
ground. The hard ground is a ground formed by a material
with a large hardness and a flat surface, for example, a
floor, or a tile. The soft ground is a ground formed by a
material with a small hardness and a non-flat surface, for
example, a carpet, or a mat.
[0093] That is, the cleaning robot has a good cleaning
effect for a to-be-cleaned surface with high cleaning dif-
ficulty, especially a carpet region or a mat region, and a
cleaning effect of the cleaning robot is equivalent to a
cleaning effect of a handheld cleaner. The "equivalent"
may be understood as that the cleaning effect by the
cleaning robot reaches or basically reaches the cleaning
effect of the handheld cleaner. The "basically reaches"
may be understood as that the cleaning effect of the
cleaning robot is equal to a preset percentage of the
cleaning effect of the handheld cleaner. For example, the
cleaning effect of the cleaning robot is greater than 60%
of the cleaning effect of the handheld cleaner, and it may
be considered that the cleaning robot basically reaches
the cleaning effect of the handheld cleaner. Certainly,
the preset percentage may be chosen or determined ac-
cording to design requirements, carpet types, and target
handheld cleaners. For this, this is not specifically limited
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in this embodiment.
[0094] In consideration of how to reflect the cleaning
effect, in an embodiment, the cleaning effect may be rep-
resented by a cleaning efficiency CE.
[0095] The hard ground and the soft ground have dif-
ferent cleaning difficulty, for example, for a same cleaning
robot, a cleaning efficiency of a soft ground such as a
carpet is higher than a cleaning efficiency of a hard
ground such as a floor. Therefore, to better reflect an
improvement in a cleaning effect, in an embodiment, a
cleaning efficiency CE of vacuum cleaners (including a
handheld cleaner and a cleaning robot) on a soft ground
(for example, a carpet) that is difficult to clean is used for
description.
[0096] First, to facilitate intuitive understanding of a
cleaning effect of a handheld cleaner, a CE value of
cleaning a nonstandard test carpet (for example, a full-
piece carpet) once by the handheld cleaner is 45%, and
a CE value of cleaning a standard test carpet (for exam-
ple, a Wilton carpet) once by the handheld cleaner is
90%.
[0097] Therefore, if the cleaning effect of the cleaning
robot of the present application is to be equivalent to the
one-time cleaning effect of the handheld cleaner, it indi-
cates that a CE value of cleaning a nonstandard test car-
pet in a same working cycle by the cleaning robot needs
to reach 45% or above, or basically reaches 45% (for
example, 25%); or a CE value of cleaning a standard test
carpet reaches 90% or more, or basically reaches 90%
(for example, 80%).
[0098] For a problem of how to improve the cleaning
efficiency CE of the cleaning robot to make the CE of the
cleaning robot equivalent to that of the handheld cleaner,
in an aspect, an improvement may be made to factors
associated with the cleaning efficiency CE (for example,
dust agitation, and dust suction); and in another aspect,
an improvement may be implemented by improving an
energy input per unit area (EI) of the cleaning robot.

For the first aspect:

[0099] Because the cleaning effect associated with
factors such as a dust agitation effect, a dust suction
effect, and a movement strategy of the cleaning robot,
the cleaning efficiency CE may be improved in at least
one direction of the dust agitation effect, the dust suction
effect, and the movement strategy.
[0100] It is considered that the dust agitation effect is
related to the foregoing beating mechanism configured
to agitate dust, the dust suction effect is related to the
foregoing dust suction mechanism configured to suck
dust, and the movement strategy is related to the fore-
going movement mechanism configured to drive the
cleaning robot to move.
[0101] Therefore, the cleaning efficiency of the clean-
ing robot may be improved in at least one of the following
several manners:

1. From the angle of the dust agitation effect.

[0102] The beating mechanism agitates dust through
beating. Therefore, it is considered to improve a beating
effect of the to-be-cleaned ground by the beating mech-
anism.
[0103] It is considered that the dust agitation effect is
related to parameters such as a beating frequency, a
beating direction, a beating force, and a length of con-
tacting a to-be-cleaned surface by a single beat (referred
to as a single beat length for short) of the beating mech-
anism. Therefore, at least one aspect of the beating fre-
quency, the beating direction, the beating force, the sin-
gle beat length, and the like of the beating mechanism
may be improved.
[0104] The beating frequency is a quantity of beats on
the to-be-cleaned ground within a unit time.
[0105] The foregoing parameters of the beating mech-
anism are separately described below as follows:

A. Beating frequency

[0106] It is considered that a small amount of garbage
such as dust is agitated when the beating frequency is
low. Therefore, more garbage can be agitated by increas-
ing the beating frequency, thereby improving the dust
agitation effect.

B. Beating direction

[0107] It is considered that a gap in a hard ground (for
example, a floor, or a tile) or a material of a soft ground
(for example, a carpet, or a mat) has a high adsorbability
to garbage, if only beaten in one direction, this type of
garbage may fail to be agitated, affecting the cleaning
effect. Therefore, in an embodiment, the beating direction
includes at least a first direction and a second direction.
Preferably, the first direction is opposite to the second
direction. Through beating in two opposite directions, the
agitation of garbage in a gap in a hard ground, in carpet
pile or deep in a carpet can be improved, which helps to
improve the dust agitation effect.

C. Beating force

[0108] It is considered that a small beating force is not
conducive to the agitation of garbage. Therefore, the dust
agitation effect can be improved by increasing the beat-
ing force.
[0109] It is usually not easy to directly measure the
beating force, and direct measurement requires the ad-
dition of an additional measurement assembly, resulting
in an increase in costs. Therefore, it is considered to in-
directly represent the beating force in the design of the
present application.
[0110] In an embodiment, the beating force may be
represented by a degree of interference generated in a
to-be-cleaned ground by a beating work head in contact
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with to-be-cleaned ground of the beating mechanism.
The degree of interference may be understood as a dis-
tance between a head portion of the beating work head
away from a chassis of the body and a surface of the to-
be-cleaned ground.
[0111] When the to-be-cleaned ground is a hard
ground such as a floor, a spacing exists between the
head portion of the beating work head away from the
chassis of the body and the surface of the floor. In this
case, the degree of interference represents a value of
the spacing, and is represented by a negative value. For
example, the degree of interference is -1 mm, indicating
that a spacing exists between the head portion of the
beating work head away from the chassis of the body
and the surface of the floor, and the spacing is 1 mm.
[0112] When the to-be-cleaned ground is a soft ground
such as a carpet, the head portion of the beating work
head away from the chassis of the body extends into a
surface formed by a top of the carpet pile by a depth, and
in this case, the degree of interference represents the
depth, and is represented by a positive value. For exam-
ple, a spacing from a surface of the carpet is positive,
indicating a depth into the surface (for example, inside
the surface formed by the carpet pile). For example, the
length of the pile is 8 mm, and the degree of interference
is 4 mm, indicating that the depth by which the head por-
tion of the beating work head away from the chassis of
the body extends into the surface formed by the top of
the carpet pile is 4 mm.
[0113] It is to be noted that, when the beating force is
larger, wear of the beating mechanism may be increased,
and maintenance and replacements costs are also in-
creased. Therefore, the beating force should be control-
led within an appropriate range.

D. Single beat length

[0114] It is considered that when the single beat length
is short, a small amount of garbage is agitated. Therefore,
the dust agitation effect can be improved by increasing
the single beat length.
[0115] It is to be noted that the single beat length affects
a size of the cleaning robot. That is, when the size of the
designed cleaning robot is fixed, a restriction of the size
of the cleaning robot needs to be considered for the single
beat length.
[0116] In an embodiment of the present application,
the beating mechanism includes a cleaning roller brush.
[0117] Certainly, in another embodiment, the beating
mechanism may be a rod, a stick, a shovel or another
object, provided that the beating mechanism can achieve
the effect of beating the to-be-cleaned ground.
[0118] To facilitate understanding of the foregoing pa-
rameters associated with beating of the beating mecha-
nism, the foregoing parameters are described below as
follows by using an example in which the beating mech-
anism is a cleaning roller brush and the cleaning roller
brush includes a brush body and a cleaning portion or a

cleaning work head (for example, a brush head such as
a rubber strip or bristles assembled on the brush body)
that is located at the brush body:
First, the beating frequency is related to a rotational
speed of the cleaning roller brush, a quantity of cleaning
roller brushes, and a quantity of cleaning portions (for
example, brush heads) on the cleaning roller brush that
contact a to-be-cleaned ground.
[0119] In an embodiment, a quantity of beats is approx-
imately equal to a product of multiplying the rotational
speed, the quantity of roller brushes, and the quantity of
brush heads. According to that the beating frequency and
the quantity of beats have a reciprocal relationship, the
beating frequency can be calculated.
[0120] The beating frequency may be increased in one
of the following manners or a combination thereof:

(a1) increasing the rotational speed of the cleaning
roller brush;

(a2) increasing the quantity of cleaning roller brush-
es; and

(a3) increasing the quantity of brush heads on the
cleaning roller brush.

[0121] Therefore, in an embodiment of the present ap-
plication, the cleaning robot may increase the beating
frequency by increasing the rotational speed of the clean-
ing roller brush, thereby improving the dust agitation ef-
fect, which is conducive to the improvement of the clean-
ing effect.
[0122] The rotational speed of the roller brush is related
to a (motor) power of the roller brush. Therefore, the ro-
tational speed of the roller brush can be increased by
increasing the power of the roller brush.
[0123] In an implementation solution, the rotational
speed of the roller brush is greater than or equal to 1200
r/min. A range of the power of the roller brush of the
present application is 25 W to 50 W. Preferably, the power
of the roller brush is 30 W.
[0124] It is considered that the soft ground and the hard
ground have different cleaning difficulty. In an embodi-
ment, when the to-be-cleaned ground is a hard ground
or when the cleaning robot is in a hard ground cleaning
mode of cleaning a hard ground, the power of the roller
brush is a first power. When the to-be-cleaned ground is
a soft ground or when the cleaning robot is in a soft ground
cleaning mode of cleaning the soft ground, the power of
the roller brush is a second power. The first power is less
than or equal to the second power.
[0125] For example, a value range of the first power is
20 W to 30 W, and a value range of the second power is
25 W to 50 W.
[0126] Further, the first power is less than the second
power. For example, the first power is 25 W, and the
second power is 30 W.
[0127] In another embodiment of the present applica-
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tion, to increase the beating frequency to improve the
dust agitation effect and therefore improve the cleaning
effect, the quantity of cleaning roller brushes may be im-
proved. For example, the cleaning robot is cleaned by
using double roller brushes. The double roller brushes
include a first cleaning roller brush and a second cleaning
roller brush. The first cleaning roller brush and the second
cleaning roller brush are configured to agitate garbage
such as dust on the to-be-cleaned ground, to facilitate
the suction of the dust suction mechanism.
[0128] To implement cleaning of the hard ground and
the soft ground and help to further improve the cleaning
effect, in an embodiment, one cleaning roller brush in the
double roller brushes is a hard roller brush, and the other
cleaning roller brush is a bristle roller brush. The hard
roller brush is a rubber roller brush, and the bristle roller
brush includes at least bristles. That is, in the double
roller brushes, one cleaning roller brush is a rubber roller
brush, and the other cleaning roller brush may be a roller
brush including bristles, for example, a pure bristle roller
brush with only bristles or a rubber bristle roller brush
with both rubber and bristles.
[0129] To reduce hair entanglement, an arrangement
position of the cleaning roller brush may be refined. For
example, in the traveling direction of the body, the hard
roller brush is disposed in front, and the bristle roller brush
is disposed in rear.
[0130] It is to be noted that rotational speeds of the first
cleaning roller brush and the second cleaning roller brush
may be the same. For example, the rotational speeds of
the first cleaning roller brush and the second cleaning
roller brush are equal and are both greater than or equal
to 1500 r/min.
[0131] Certainly, in another embodiment, the rotational
speeds of the first cleaning roller brush and the second
cleaning roller brush may be different. For example, when
the first cleaning roller brush is a hard roller brush and
the second cleaning roller brush is a bristle roller brush,
a rotational speed of the hard roller brush located at a
front portion of the body may be greater than a rotational
speed of the bristle roller brush located at a rear portion
of the body, thereby improving a beating effect of the
carpet pile, which helps to agitate dust.
[0132] To drive the first cleaning roller brush and the
second cleaning roller brush to rotate, two roller brush
motors may be selected to respectively drive the first
cleaning roller brush and the second cleaning roller
brush, or one roller brush motor may be used in combi-
nation with a transmission mechanism (for example, a
gear transmission mechanism) to drive the first cleaning
roller brush and the second cleaning roller brush. In con-
sideration of a cost problem, in an embodiment, one roller
brush motor is used to drive the first cleaning roller brush
and the second cleaning roller brush.
[0133] In still another embodiment of the present ap-
plication, the quantity of brush heads on the cleaning
roller brush may be improved to increase the quantity of
beats.

[0134] In an implementation solution, a range of the
quantity of brush heads is 3 to 8.
[0135] It is considered that a carpet and a floor have
different cleaning difficulty. In an embodiment, a quantity
of brush heads of the bristle roller brush should be greater
than a quantity of brush heads of the hard roller brush.
For example, a range of the quantity of brush heads of
the bristle roller brush is 6 to 8, and a range of the quantity
of brush heads of the hard roller brush is 3 to 5. Further,
the quantity of brush heads of the bristle roller brush is
6, and the quantity of brush heads of the hard roller brush
is 4.
[0136] Next, to improve the dust agitation effect, a
beating direction of the cleaning roller brush may be im-
proved.
[0137] In an embodiment, when one cleaning roller
brush is used, to improve the dust agitation effect, the
cleaning roller brush is controlled to perform beating in
two directions. For example, for a same position, the
cleaning roller brush beats the position in the first direc-
tion, makes a direction change, and beats the position
again in the second direction after a direction change,
where the first direction is opposite to the second direc-
tion.
[0138] In an embodiment, if two cleaning roller brushes
are used, the two cleaning roller brushes may perform
beating in one same direction, for example, both perform
beating in the first direction, where the first direction is a
direction facing a dust suction port of the dust suction
mechanism, to facilitate the suction of the dust suction
mechanism.
[0139] To improve the cleaning effect, further, the dust
suction port is located between the first cleaning roller
brush and the second cleaning roller brush, a rotation
direction of the first cleaning roller brush is the first direc-
tion, and a rotation direction of the second cleaning roller
brush is the second direction, where the first direction is
opposite to the second direction, and the first direction
and the second direction both face the dust suction port
of the dust suction mechanism.
[0140] Again, to improve the dust agitation effect, a
beating force of the cleaning roller brush may be im-
proved, where the beating force is represented by a de-
gree of interference of the brush head on the cleaning
roller brush.
[0141] For example, when the cleaning roller brush is
a hard roller brush, a value range of a degree of interfer-
ence of the hard roller brush is 2 mm to 4 mm. When the
cleaning roller brush is a bristle roller brush, a value range
of a degree of interference of the bristle roller brush is 0
to 6 mm.
[0142] Due to different types of to-be-cleaned grounds
(a hard ground and a soft ground), degrees of interfer-
ence of the grounds are also different. For example, a
degree of interference of a cleaning roller brush when
the to-be-cleaned ground is a hard ground (or the clean-
ing robot is in a hard ground cleaning mode) is less than
a degree of interference of a cleaning roller brush when
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the to-be-cleaned ground is a soft ground (or the cleaning
robot is in a soft ground cleaning mode), where the clean-
ing roller brushes are of the same type.
[0143] When cleaning roller brushes are made of dif-
ferent materials, degrees of interference are different.
For example, a degree of interference of a hard roller
brush is less than a degree of interference of a bristle
roller brush, where to-be-cleaned grounds are of the
same type.
[0144] Further, when the cleaning roller brush is a hard
roller brush and the brush head is made of rubber, a
degree of interference of the hard roller brush on the to-
be-cleaned ground being a hard ground (for example, a
floor) is -1 mm, and a degree of interference of the hard
roller brush on the to-be-cleaned ground being a soft
ground (for example, a carpet) is 2 mm. When the clean-
ing roller brush is a bristle roller brush, a degree of inter-
ference of the bristle roller brush on the to-be-cleaned
ground being the hard ground (for example, a floor) is 1
mm, and a degree of interference of the cleaning roller
brush on the to-be-cleaned ground being a soft ground
(for example, a carpet) is 4 mm.
[0145] Finally, to improve the dust agitation effect, a
width (that is, a length of contacting the to-be-cleaned
ground by a single beat) of the cleaning roller brush may
be improved, where the width of the cleaning roller brush
is a length of the brush head or the brush body in a di-
rection of the rotation axis of the cleaning roller brush.
[0146] For example, in an embodiment, the length of
the brush head is equal to the length of the brush body.
[0147] In an embodiment, a range of the width of the
cleaning roller brush is 185 mm to 205 mm. Further, the
width of the cleaning roller brush is 195 mm.

2. From the angle of the dust suction effect.

[0148] The dust suction mechanism may suck garbage
on the to-be-cleaned ground through a suction force, to
clean off the garbage. Therefore, the dust suction effect
can be improved by increasing the suction force of the
dust suction mechanism, to further improve the cleaning
efficiency.
[0149] It is considered that the suction force of the dust
suction mechanism is associated with a power of a fan
of the dust suction mechanism. Therefore, in an embod-
iment of the present application, the dust suction effect
can be improved by improving the power of the fan of the
dust suction mechanism.
[0150] In an embodiment, the power of the fan is great-
er than or equal to 65 W.
[0151] Further, the power of the fan is greater than or
equal to 65 W and less than 120 W. A value range of a
flow rate at an inlet of the fan when the fan is fully open
is 0.7 m3/min to 0.9 m3/min, and a static pressure at the
inlet of the fan when the fan is fully blocked ranges from
6.5 Kpa to 12 Kpa.
[0152] In an embodiment, the power of the fan is 80 W.
[0153] In an embodiment, the fan is a centrifugal fan.

When a power of the centrifugal fan is 80 W, a test value
of a degree of vacuum (the static pressure at the inlet
when the fan is fully blocked) of the centrifugal fan is
approximately 8.2 Kpa, a test value of a flow rate at an
inlet of the centrifugal fan when the fan is fully open is
approximately 0.72 m3/min.
[0154] In an embodiment, a volume of the centrifugal
fan is approximately 50 cm3.
[0155] In another embodiment, the fan is a mixed flow
fan. When a power of the mixed flow fan is 80 W, a test
value of a degree of vacuum (the static pressure at the
inlet when the fan is fully blocked) of the mixed flow fan
is approximately 7.6 Kpa, a test value of a flow rate at an
inlet of the mixed flow fan when the fan is fully open is
approximately 0.75 m3/min.
[0156] In an embodiment, a volume of the mixed flow
fan is approximately 75 cm3.
[0157] In another embodiment of the present applica-
tion, the cleaning robot may use a dust suction mecha-
nism with a large suction force to perform dust suction.
The dust suction mechanism with a large suction force
may be, for example, implemented by using a high-power
fan. The high-power fan is a fan with a power greater
than or equal to 100 W.
[0158] A fan power is related to a degree of vacuum
and a flow rate. For example, in an embodiment, a rela-
tionship among the three is basically as follows: W (fan
power) = P (degree of vacuum) 3 Q (flow rate). As can
be seen from the formula of the relationship, a required
fan power may be obtained in consideration of the two
aspects of the degree of vacuum and the flow rate. That
is, for a same fan power, a fan with a high degree of
vacuum and a low flow rate may be selected, or a fan
with a high flow rate and a low degree of vacuum may
be chosen. The high flow rate is that the flow rate at the
inlet of the fan is greater than or equal to 1.2 m3/min, and
the low flow rate is that the flow rate at the inlet of the fan
is less than 1.2 m3/min. The high degree of vacuum is
that the static pressure at the inlet when the fan is fully
blocked is greater than 15 Kpa, and the low degree of
vacuum is that the static pressure at the inlet when the
fan is fully blocked is less than or equal to 15 Kpa.
[0159] In an embodiment, in view of requirements such
as the size of the cleaning robot and noise, a value range
of the power of the fan is 100 W to 200 W. Preferably,
the value range of the power of the fan is 100 W to 150
W. Further, the power selected for the fan is 125 W.
[0160] During model selection of the fan, the fan may
be a fan with a high flow rate (the flow rate at the inlet of
the fan ranges from 1.2 m3/min to 1.6 m3/min) and a low
degree of vacuum (the static pressure at the inlet when
the fan is fully blocked ranges from 10 Kpa to 15 Kpa).
Alternatively, the fan is a fan with a low flow rate (the flow
rate at the inlet of the fan ranges from 0.8 m3/min to 1.2
m3/min) and a high degree of vacuum (the static pressure
at the inlet when the fan is fully blocked ranges from 15
Kpa to 20 Kpa).
[0161] As can be seen from an aerodynamical equa-
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tion, a flow power of dust or the like is proportional to the
square of a speed of an air flow, that is, is proportional
to the square of a flow rate. Therefore, the fan is prefer-
ably a fan with a high flow rate. In this way, the dust
suction effect is good. In addition, it is considered that
the degree of vacuum does not greatly benefit the flowing
of dust, to save energy, the fan is preferably a fan with a
low degree of vacuum. Therefore, the fan is a fan with a
high flow rate and a low degree of vacuum.
[0162] In view of that the volume of the fan increases
as the fan power increases, therefore, the volume of the
fan or a volume proportion of the fan in the cleaning robot
needs to be controlled. In an embodiment, a value range
of the volume of the fan is 40 cm3 to 100 cm3.
[0163] Further, the value range of the volume of the
fan is 50 cm3 to 90 cm3.
[0164] In an embodiment, a value range of a volume
of the cleaning robot is 7000 cm3 to 100 cm3.
[0165] Further, the value range of the volume of the
cleaning robot is 8000 cm3 to 10000 cm3.
[0166] In an embodiment, a ratio of the volume of the
fan to an overall volume of the cleaning robot is 0.005 to
0.01.
[0167] To control the volume of the cleaning robot, a
mounting position of the fan may be refined. In an em-
bodiment, the chassis is low at a position of the fan. That
is, a chassis height at a position of the fan is smaller than
a chassis height at another position at which the fan is
not disposed of the body of the cleaning robot. The chas-
sis height is a height relative to a horizontal plane.
[0168] In an embodiment, the chassis height at the po-
sition of the fan ranges from 8 mm to 12 mm, and the
chassis height at another position at which the fan is not
disposed of the body of the cleaning robot ranges from
12 mm to 18 mm.
[0169] Further, the chassis height at the position of the
fan is 10 mm, and the chassis height at another position
at which the fan is not disposed of the body of the cleaning
robot is 15 mm.
[0170] It is considered that generated noise increases
as the power of the fan increases. Therefore, the fan is
a high-power, low-noise fan.

3. The dust agitation effect and/or the dust suction effect 
is improved from the angle of the movement strategy.

[0171] It is considered that a low movement speed can
increase a quantity of beats on a to-be-cleaned ground
by the beating mechanism within a unit time, especially
a quantity of beats on every cluster of carpet fiber or pile,
thereby improving the dust agitation effect.
[0172] It is considered that if a movement speed is ex-
cessively fast, the dust suction mechanism stays at every
position of the to-be-cleaned ground for a short time,
which is especially not conducive to suction for every
cluster of carpet fiber or pile, affecting the dust suction
effect. Therefore, the dust suction effect can be improved
by improving the movement speed.

[0173] In an embodiment, a movement distance within
a unit time or a cleaning area within a unit time may be
controlled by controlling the movement speed of the
cleaning robot. For example, the to-be-cleaned ground
is cleaned at a low movement speed, for example, a
movement speed of 0.1 m/s to 0.2 m/s, especially a
movement speed of the cleaning robot on a soft ground
such as a carpet is reduced, thereby improving the dust
agitation effect and/or the dust suction effect.
[0174] The cleaning efficiency can be improved by con-
trolling a ratio of a sum of a power of the dust suction
mechanism (for example, the fan) and a power of the
dust agitation mechanism (for example, the roller brush)
of the cleaning robot relative to the movement speed.
[0175] In an embodiment, a value range of the power
of the dust suction mechanism (for example, the fan) is
65 W to 150 W; and further, the value range of the power
of the dust suction mechanism (for example, the fan) is
80 W to 120 W.
[0176] In an embodiment, a value range of the power
of the dust agitation mechanism (for example, the roller
brush) is 25 W to 45 W. Further, the value range of the
power of the dust agitation mechanism (for example, the
roller brush) is 30 W to 40 W.
[0177] In an embodiment, the ratio of the sum of the
dust suction mechanism (for example, the fan) and the
power of the dust agitation mechanism (for example, the
roller brush) of the cleaning robot to the movement speed
is at least 90 W/0.2 m/s = 45 J/m.
[0178] The cleaning efficiency can be improved by con-
trolling a ratio of a power of the cleaning robot relative to
the movement speed.
[0179] In an embodiment, a value range of the power
of the cleaning robot is 100 W to 160 W; and further, the
value range of the power of the cleaning robot is 120 W
to 135 W.
[0180] In an embodiment, the ratio of the power of the
cleaning robot to the movement speed is at least 100
W/0.2 m/s = 50 J/m.
[0181] It is considered that a reduction in the move-
ment speed affects a working efficiency of the cleaning
robot. Therefore, the movement speed of the cleaning
robot cannot be excessively small. An increase in the
movement speed reduces the quantity of beats or the
dust suction effect of the to-be-cleaned ground and af-
fects the cleaning effect of the cleaning robot. Therefore,
the movement speed of the cleaning robot cannot be
excessively large.
[0182] To take both the cleaning effect and the working
efficiency into consideration, the movement speed of the
cleaning robot needs to be controlled within a certain
range. In an embodiment, a value range of the movement
speed is 0.12 m/s to 0.18 m/s.
[0183] In view of that the movement speed is related
to a power of a driving motor of the movement mecha-
nism, therefore, the power of the driving motor is adjusted
to make the cleaning robot move at a movement speed
that meets requirements.
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[0184] In an embodiment of the present application, a
value range of the power of the driving motor is 4 W to 6 W.
[0185] Therefore, to improve the cleaning efficiency,
the ratio of the power of the cleaning robot relative to the
power of the driving motor may be controlled, or a ratio
of the sum of the power of the dust suction mechanism
(for example, the fan) and the power of the dust agitation
mechanism (for example, the roller brush) relative to the
power of the driving motor may be controlled.
[0186] In an embodiment, the value range of the power
of the cleaning robot is 105 W to 220 W.
[0187] Further, the value range of the power of the
cleaning robot is 130 W to 200 W.
[0188] In an embodiment, the ratio of the power of the
cleaning robot to the power of the driving motor is at least
17, or the ratio of the sum of the power of the dust suction
mechanism (for example, the fan) and the power of the
dust agitation mechanism (for example, the roller brush)
to the power of the driving motor is greater than or equal
to 15.
[0189] It is considered that the hard ground and the
soft ground have different cleaning difficulty. Therefore,
the movement speed of the cleaning robot may be con-
trolled to be different. In an embodiment, the cleaning
robot has a first movement speed in the hard ground
cleaning mode and the cleaning robot has a second
movement speed in the soft ground cleaning mode,
where the first movement speed is greater than or equal
to the second movement speed.
[0190] For example, a value range of the first move-
ment speed is 0.24 m/s to 0.36 m/s; a value range of the
second movement speed is 0.12 m/s to 0.18 m/s; and
the first movement speed is 0.3 m/s.
[0191] The second movement speed is 0.15 m/s.
[0192] In an embodiment, a single-time cleaning effi-
ciency of the cleaning robot is equivalent to a single-time
cleaning efficiency of the handheld cleaner.
[0193] In other words, the cleaning robot uses a single-
time cleaning strategy, that is, a working manner in which
the cleaning robot cleans the entire region of the to-be-
cleaned ground once, to directly make the cleaning effect
of the cleaning robot equivalent to one-time cleaning ef-
fect of a handheld cleaner.
[0194] In an embodiment, when the carpet type is a
standard test carpet (for example, a Wilton carpet), a
value range of single-time CE of the cleaning robot is
greater than or equal to 80%; further, the value range of
the single-time CE is 80% to 95%; and preferably, the
value range of the single-time CE is 85% to 90%.
[0195] For a nonstandard test carpet (for example, a
full-piece carpet), a value range of single-time CE is
greater than or equal to 25%; further, the value range of
the single-time CE is 35% to 70%; and preferably, the
value range of the single-time cleaning efficiency CE is
50% to 60%.
[0196] That is, the single-time cleaning efficiency of
the cleaning robot can achieve an extent equivalent to
that of the handheld cleaner.

[0197] As can be seen from above, a same cleaning
robot has different cleaning effects for different carpets.
For example, when a cleaning efficiency of a nonstand-
ard test carpet by a same cleaning robot is 25%, and a
cleaning efficiency of a standard test carpet by the clean-
ing robot may reach 80%; or certainly may be a cleaning
efficiency determined with a carpet (for example, a non-
standard test carpet) that is difficult to clean as a refer-
ence, and a cleaning efficiency of another carpet (for ex-
ample, a standard test carpet) is better.
[0198] It is to be noted that, for the cleaning robot de-
signed by the applicant, while the cleaning efficiency is
improved, the passability also needs to be ensured. For
example, the cleaning robot can perform cleaning below
furniture.
[0199] In an embodiment, a value range of a height of
the cleaning robot is 95 mm to 115 mm. Further, the value
range of the height of the cleaning robot is 105 mm to
110 mm.
[0200] In an embodiment, a value range of a volume
of the cleaning robot is 7000 cm3 to 11000 cm3. Further,
the value range of the volume of the cleaning robot is
8000 cm3 to 10000 cm3.
[0201] Therefore, in an embodiment, for a standard
test carpet, a ratio of the cleaning efficiency CE of the
cleaning robot to the height of the cleaning robot is great-
er than or equal to 7/m (80%/95 mm), or a ratio of the
cleaning efficiency CE of the cleaning robot to the volume
of the cleaning robot is greater than or equal to
80%/11000 cm3 = 72.7/m3.
[0202] For a nonstandard test carpet, the ratio of the
cleaning efficiency CE of the cleaning robot to the height
of the cleaning robot is greater than or equal to 2.2/m, or
the ratio of the cleaning efficiency of the cleaning robot
to the volume of the cleaning robot is greater than
22.7/m3.
[0203] In an embodiment, the value range of the power
of the cleaning robot is 100 W to 200 W. Further, the
value range of the power of the cleaning robot is 120 W
to 180 W.
[0204] Certainly, while the cleaning efficiency of the
cleaning robot is improved, power consumption of the
cleaning robot also needs to be controlled, thereby im-
proving user experience. In an embodiment of the
present application, for a standard test carpet, a ratio of
the cleaning efficiency CE of the cleaning robot to the
power of the cleaning robot is greater than or equal to
80%/200 W = 0.004/W.
[0205] For a nonstandard test carpet, the ratio of the
cleaning efficiency CE of the cleaning robot to the power
of the cleaning robot is greater than or equal to
0.00125/W.

For the second aspect:

[0206] In the present disclosure, the cleaning efficien-
cy CE can be improved by increasing an energy input
per unit area.
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[0207] The energy input EI per unit area is energy in-
putted by the cleaning robot in every unit of cleaning area.
The inputted energy is related to a power P0 of the clean-
ing robot and a time t of cleaning. The power P0 of the
cleaning robot is related to a power p1 of the dust suction
mechanism (for example, the fan), a power p2 of the beat-
ing mechanism (for example, the roller brush), a power
p3 of the movement mechanism (for example, the driving
motor), a power p4 of another member, and the like. A
cleaning area S is related to a movement speed v of the
cleaning robot, the time t of cleaning, a length (for exam-
ple, a width of the roller brush) B of contacting a to-be-
cleaned ground by a single beat of the beating mecha-
nism.
[0208] In an embodiment, a relationship of the param-
eters may be, for example: 

EI = P0t/S = (p1 + p2 + p3 + p4)t(vt 3 kB) ≈ (p1 + p2 +
p3)t/(vt 3 kB) = (p1 + p2 +| p3)/(v 3 kB).

 k is a non-overlapping coefficient and is used for repre-
senting whether there is an overlap between cleaning
areas of roller brushes (especially when there are a plu-
rality of roller brushes) and a non-overlapping amount
after the overlapping amount is eliminated.
[0209] It is to be noted that because p4 is usually a
fixed value, and is small relative to a sum of p1+p2+p3.
Therefore, in the foregoing formula, to facilitate calcula-
tion, p4 is omitted.
[0210] As can be seen from the foregoing formula, EI
is related to parameters of the machine such as the power
p1 of the dust suction mechanism (for example, the fan),
the power p2 of the beating mechanism (for example,
the roller brush), the power p3 of the movement mecha-
nism (for example, the driving motor configured to drive
a driving wheel), the movement speed v, the length B of
contacting a to-be-cleaned ground by a single beat, but
is not related to a test condition such as a carpet type.
Therefore, EI may reflect the cleaning efficiency CE more
intuitively, to represent the cleaning effect.
[0211] It is to be noted that, in another implementation,
a cleaning effect of each time may be represented by an
efficiency ratio. The efficiency ratio is used for represent-
ing a ratio of the cleaning efficiency to the energy input
per unit area. For example, an efficiency ratio r = a clean-
ing efficiency CE/an energy input EI per unit area. There-
fore, an efficiency ratio of each time may be obtained
according to corresponding value ranges the cleaning
efficiency of each time and the energy input per unit area.
For this, this is not excessively described in this embod-
iment.
[0212] In addition, it may be understood that when one
roller brush is used, no overlap of cleaning areas exists,
and therefore, a value of k is 1.
[0213] In an embodiment, a range of a single-time en-
ergy input EI per unit area of the cleaning robot is greater
than or equal to 4000 J/m2; further, the range of the en-
ergy input per unit area is 4000 J/m2 to 6000 J/m2; and

preferably, the value range of the energy input per unit
area is 4500 J/m2 to 5500 J/m2.
[0214] To facilitate understanding, a process of calcu-
lating the energy input per unit area is briefly described
below by using an example in which the power of the fan
is 80 W, the power of the roller brush is 30 W, the power
of the driving motor is 5 W, the width of the roller brush
is 195 mm = 0.195 m, the quantity of roller brushes is 2,
an overlap between cleaning areas of two roller brushes
is 20%, and the movement speed is 0.15 m/s:
A clean area S per unit time may be calculated by using
the following formula: 0.195 3 0.15 3 (1% to 20%) 3 60
= 1.4 m2/min.
[0215] The energy input per unit area is EI ≈ (80 + 30
+ 5)/60/1.4 = 1.4 Wh/m2 = 5040 J/m2.
[0216] Consumed fan energy per unit area is
80/60/1.37 = 0.974 Wh/m2.
[0217] Certainly, to accurately calculate an input per
unit area, p4 may also be taken into consideration. A sum
of powers of other members of the cleaning robot is 15
W. The energy input per unit area is EI = (80 + 30 + 5 +
15)/60/1.4 = 1.6 Wh/m2.
[0218] In an embodiment, a range of a single-time en-
ergy input EI per unit area of the cleaning robot is greater
than or equal to 5500 J/m2; further, the range of the en-
ergy input per unit area is 5500 J/m2 to 8500 J/m2; and
preferably, the value range of the energy input per unit
area is 6000 J/m2 to 8000 J/m2.
[0219] The process of calculating the energy input per
unit area is briefly described below by using an example
in which the power of the fan is 125 W, the power of the
roller brush is 30 W, the power of the driving motor is 5
W, the width of the roller brush is 190 mm = 0.19 m, the
quantity of roller brushes is 2, an overlap between clean-
ing areas of two roller brushes is 20%, and the movement
speed is 0.15 m/s:
A clean area S per unit time may be calculated by using
the following formula: 0.19 3 0.15 3 (1% to 20%) 3 60
= 1.37 m2/min.
[0220] The energy input per unit area is EI ≈ (125 + 30
+ 5)/60/1.37 = 1.95 Wh/m2 = 7000 J/m2.
[0221] Certainly, to accurately calculate an input per
unit area, p4 may also be taken into consideration. A sum
of powers of other members of the cleaning robot is 20
W. The energy input per unit area is EI = (125 + 30 + 5
+ +20)/60/1.4 = 2.14 Wh/m2.
[0222] In an embodiment, a value range of a height of
the cleaning robot is 95 mm to 115 mm. Further, the value
range of the height of the cleaning robot is 105 mm to
110 mm.
[0223] In an embodiment, a value range of a volume
of the cleaning robot is 7000 cm3 to 11000 cm3. Further,
the value range of the volume of the cleaning robot is
8000 cm3 to 10000 cm3.
[0224] For the cleaning robot designed by the appli-
cant, while the cleaning efficiency is improved, the pass-
ability also needs to be ensured. For example, the clean-
ing robot can perform cleaning below furniture. There-
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fore, in an embodiment, a ratio of an energy input per
unit area of the cleaning robot to a height of the cleaning
robot is greater than or equal to 4000/0.095 J/m3 (that
is, 11.7 Wh/m3); or a ratio of an energy input per unit area
of the cleaning robot to a volume of the cleaning robot is
greater than or equal to 4000/0.007 J/m5 (that is, 158.7
Wh/m5).
[0225] For a problem of how to improve the energy
input EI per unit area of the cleaning robot, as can be
seen from the foregoing formula, an improvement may
be made in at least one of the following several manners:

(1) From a power of the beating mechanism.

[0226] It is considered that the power of the beating
mechanism affects the dust agitation effect and the dust
agitation effect is related to parameters such as a beating
frequency, a beating direction, a beating force, and a
length of contacting a to-be-cleaned surface by a single
beat of the beating mechanism. Therefore, the dust ag-
itation effect may be improved from an aspect of affecting
the power of the beating mechanism by at least one as-
pect of the beating frequency, the beating direction, the
beating force, the length of contacting a to-be-cleaned
surface by a single beat (referred to as a single beat
length for short), and the like of the beating mechanism
may be improved. That is, the power of the beating mech-
anism is added to the aspects such as the beating fre-
quency, the beating force, the beating direction, and the
length of contacting a to-be-cleaned surface by a single
beat. It may be understood that the beating direction (for
example, beating by changing directions or beating in at
least two directions) may affect the beating frequency,
and therefore may indirectly affect the power of the beat-
ing mechanism.
[0227] In an embodiment of the present application,
the beating mechanism uses a cleaning roller brush.
[0228] The foregoing parameters are described below
by using an example in which the beating mechanism
uses a cleaning roller brush and the cleaning roller brush
includes a brush body and a cleaning portion or a clean-
ing work head that is located at the brush body:
The beating frequency is related to a rotational speed of
the cleaning roller brush, a quantity of cleaning roller
brushes, and a quantity of brush heads on the cleaning
roller brush that contact a to-be-cleaned ground.
[0229] In an embodiment, the beating frequency is ap-
proximately equal to a reciprocal of a product of multiply-
ing the rotational speed, the quantity of roller brushes,
and the quantity of brush heads.
[0230] The quantity of beats may be increased in one
of the following manners or a combination thereof to in-
crease the beating frequency: increasing the rotational
speed of the cleaning roller brush, increasing the quantity
of cleaning roller brushes or increasing the quantity of
brush heads on the cleaning roller brush.
[0231] In an embodiment of the present application,
the cleaning robot may increase the beating frequency

by increasing the rotational speed of the cleaning roller
brush, thereby improving the dust agitation effect.
[0232] In an implementation solution, the rotational
speed of the roller brush is greater than or equal to 1200
r/min. Further, a value range of the rotational speed of
the roller brush is 1200 r/min to 1900 r/min.
[0233] To reach the foregoing rotational speed, in an
embodiment, a value range of the power of the roller
brush of the present application is 25 W to 45 W. Pref-
erably, the power of the roller brush ranges from 30 W
to 35 W.
[0234] In another embodiment of the present applica-
tion, to increase the beating frequency to improve the
dust agitation effect, the quantity of cleaning roller brush-
es may be improved. For example, the cleaning robot is
cleaned by using double roller brushes. The double roller
brushes include a first cleaning roller brush and a second
cleaning roller brush. The first cleaning roller brush and
the second cleaning roller brush are configured to agitate
garbage such as dust on the to-be-cleaned ground, to
facilitate the suction of the dust suction mechanism.
[0235] It is to be noted that rotational speeds of the first
cleaning roller brush and the second cleaning roller brush
may be the same. For example, the rotational speeds of
the first cleaning roller brush and the second cleaning
roller brush are equal and are both greater than or equal
to 1500 r/min.
[0236] Certainly, in another embodiment, the rotational
speeds of the first cleaning roller brush and the second
cleaning roller brush may be different. For example, when
the first cleaning roller brush is a hard roller brush and
the second cleaning roller brush is a bristle roller brush,
a rotational speed of the hard roller brush located at a
front portion of the body may be greater than a rotational
speed of the bristle roller brush located at a rear portion
of the body, thereby improving a beating effect of the
carpet pile, which helps to agitate dust.
[0237] In still another embodiment of the present ap-
plication, the quantity of brush heads on the cleaning
roller brush may be improved to increase the quantity of
beats.
[0238] In an implementation solution, a range of the
quantity of brush heads is 3 to 8.
[0239] It is considered that a carpet and a floor have
different cleaning difficulty. In an embodiment, a quantity
of brush heads of the bristle roller brush should be greater
than a quantity of brush heads of the hard roller brush.
For example, a range of the quantity of brush heads of
the bristle roller brush is 6 to 8, and a range of the quantity
of brush heads of the hard roller brush is 3 to 5. Further,
the quantity of brush heads of the bristle roller brush is
6, and the quantity of brush heads of the hard roller brush
is 4.
[0240] To improve the dust agitation effect, a beating
direction of the cleaning roller brush may be improved.
[0241] For example, when only one cleaning roller
brush is used, the cleaning roller brush is controlled to
perform beating in two directions to improve the dust ag-
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itation effect. For example, for a same position, the clean-
ing roller brush beats the position in the first direction,
makes a direction change, and beats the position again
in the second direction after a direction change, where
the first direction is opposite to the second direction.
[0242] When two cleaning roller brushes are used, a
dust suction port at a bottom of the body is provided be-
tween the two cleaning roller brushes. A rotation direction
of one cleaning roller brush is the first direction, and a
rotation direction of the other cleaning roller brush is a
direction opposite to the first direction. The first direction
and the second direction both face the dust suction port.
[0243] Next, to improve dust agitation, the beating
force may be improved. Because it is not easy to measure
the beating force, the beating force is represented by the
degree of interference of the brush head on the cleaning
roller brush.
[0244] For example, when the cleaning roller brush is
a hard roller brush, a value range of a degree of interfer-
ence of the hard roller brush is -2 mm to 4 mm. When
the cleaning roller brush is a bristle roller brush, a value
range of a degree of interference of the bristle roller brush
is 0 to 6 mm.
[0245] When the to-be-cleaned surface is a hard
ground, the value range of a degree of interference of
the hard roller brush is -2 mm to -0.5 mm. When the
cleaning roller brush is a bristle roller brush, a value range
of a degree of interference of the bristle roller brush is
0.5 mm to 1.5 mm.
[0246] Further, when the to-be-cleaned surface is a
soft ground, the value range of a degree of interference
of the hard roller brush is 1.5 mm to 2.5 mm. A value
range of a degree of interference of the bristle roller brush
is 3 mm to 5 mm.
[0247] It may be understood that when the beating
force is larger, the power of the beating mechanism is
increased.
[0248] Due to different types of to-be-cleaned grounds,
degrees of interference are also different. For example,
cleaning roller brushes of a same type are used as an
example. A degree of interference of the cleaning roller
brush on the to-be-cleaned ground being a hard ground
is less than a degree of interference of the cleaning roller
brush on the to-be-cleaned ground being a soft ground.
[0249] It is considered that when cleaning roller brush-
es are made of different materials, degrees of interfer-
ence are different. For example, in a case of to-be-
cleaned grounds of a same type, the degree of interfer-
ence of the hard roller brush is less than the degree of
interference of the bristle roller brush.
[0250] In an embodiment, when the cleaning roller
brush is a hard roller brush and the brush head is made
of rubber, a degree of interference of the hard roller brush
on the to-be-cleaned ground being a hard ground (for
example, a floor) is -2 mm, and a degree of interference
of the hard roller brush on the to-be-cleaned ground being
a soft ground (for example, a carpet) is 4 mm. When the
cleaning roller brush is a bristle roller brush, a degree of

interference of the bristle roller brush on the to-be-
cleaned ground being the hard ground (for example, a
floor) is 0 mm, and a degree of interference of the cleaning
roller brush on the to-be-cleaned ground being a soft
ground (for example, a carpet) is 6 mm.
[0251] Finally, to improve the dust agitation effect, a
width (that is, a length of contacting the to-be-cleaned
ground by a single beat) of the cleaning roller brush may
be improved, where the width of the cleaning roller brush
is a length of the brush head or the brush body in a di-
rection of the rotation axis of the cleaning roller brush.
[0252] For example, in an embodiment, the length of
the brush head is equal to the length of the brush body.
[0253] In an embodiment, a range of the width of the
cleaning roller brush is 185 mm to 205 mm. Further, the
width of the cleaning roller brush ranges from 190 mm
to 195 mm.

(2) From a power of the dust suction mechanism.

[0254] In an embodiment, the dust suction mechanism
includes a fan. Therefore, the dust suction effect can be
improved by improving the power of the fan.
[0255] In an embodiment, the power of the fan is great-
er than or equal to 65 W.
[0256] Further, the power of the fan is greater than or
equal to 65 W and less than 120 W. A value range of a
flow rate at an inlet of the fan when the fan is fully open
is 0.7 m3/min to 0.9 m3/min; a value range of a flow rate
at the inlet of the fan when the fan is fully open is 0.7
m3/min to 0.9 m3/min; and a static pressure at the inlet
of the fan when the fan is fully blocked ranges from 6.5
Kpa to 12 Kpa.
[0257] In an embodiment, the power of the fan is 80 W.
[0258] In an embodiment, the fan is a centrifugal fan.
When a power of the centrifugal fan is 80 W, a test value
of a degree of vacuum (the static pressure at the inlet
when the fan is fully blocked) of the centrifugal fan is
approximately 8.2 Kpa, a test value of a flow rate at an
inlet of the centrifugal fan when the fan is fully open is
approximately 0.72 m3/min.
[0259] In an embodiment, a volume of the centrifugal
fan is approximately 50 cm3.
[0260] In another embodiment, the fan is a mixed flow
fan. When a power of the mixed flow fan is 80 W, a test
value of a degree of vacuum (the static pressure at the
inlet when the fan is fully blocked) of the mixed flow fan
is approximately 7.6 Kpa, and a test value of a flow rate
at an inlet of the mixed flow fan when the fan is fully open
is approximately 0.75 m3/min.
[0261] In an embodiment, a volume of the mixed flow
fan is approximately 75 cm3.
[0262] In another embodiment of the present applica-
tion, the cleaning robot may use a high-power fan. The
high-power fan is a fan with a power greater than or equal
to 100 W.
[0263] A fan power is related to a degree of vacuum
and a flow rate. For example, in an embodiment, a rela-
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tionship among the three is basically as follows: W = P
3 Q. As can be seen from the formula, a required fan
power may be obtained in consideration of the two as-
pects of the degree of vacuum and the flow rate. That is,
for a same fan power, a fan with a high degree of vacuum
and a low flow rate may be selected, or a fan with a high
flow rate and a low degree of vacuum may be chosen.
The high flow rate is that the flow rate at the inlet of the
fan is greater than or equal to 1.2 m3/min, and the low
flow rate is that the flow rate at the inlet of the fan is less
than 1.2 m3/min. The high degree of vacuum is that the
static pressure at the inlet when the fan is fully blocked
is greater than 15 Kpa, and the low degree of vacuum is
that the static pressure at the inlet when the fan is fully
blocked is less than or equal to 15 Kpa.
[0264] In an embodiment, in view of requirements such
as the size of the cleaning robot and noise, a value range
of the power of the fan is 100 W to 200 W. Preferably,
the value range of the power of the fan is 100 W to 150
W. Further, the power selected for the fan is 125 W.
[0265] During model selection of the fan, the fan may
be a fan with a high flow rate (the flow rate at the inlet of
the fan ranges from 1.2 m3/min to 1.6 m3/min) and a low
degree of vacuum (the static pressure at the inlet when
the fan is fully blocked ranges from 10 Kpa to 15 Kpa).
Alternatively, the fan is a fan with a low flow rate (the flow
rate at the inlet of the fan ranges from 0.8 m3/min to 1.2
m3/min) and a high degree of vacuum (the static pressure
at the inlet when the fan is fully blocked ranges from 15
Kpa to 20 Kpa).
[0266] As can be seen from an aerodynamical equa-
tion, a flow power of dust or the like is proportional to the
square of a flow rate. To improve the dust suction effect,
the fan is preferably a fan with a high flow rate. In addition,
in view of that the degree of vacuum does not greatly
benefit the flowing of dust, the fan is preferably a fan with
a low degree of vacuum, so that energy can be saved.
Therefore, in an embodiment of the present disclosure,
the fan is a fan with a high flow rate and a low degree of
vacuum.
[0267] It needs to be pointed out that it is considered
that the power of the dust suction mechanism affects the
dust suction effect. Therefore, the dust suction effect can
be improved by increasing the power of the dust suction
mechanism.
[0268] In view of that the volume of the fan increases
as the fan power increases, therefore, the volume of the
fan or a volume proportion of the fan in the cleaning robot
needs to be controlled. In an embodiment, a value range
of the volume of the fan is 40 cm3 to 100 cm3.
[0269] Further, the value range of the volume of the
fan is 50 cm3 to 90 cm3.
[0270] In an embodiment, a value range of a volume
of the cleaning robot is 7000 cm3 to 11000 cm3.
[0271] Further, the value range of the volume of the
cleaning robot is 8000 cm3 to 10000 cm3.
[0272] In an embodiment, a ratio of the volume of the
fan to an overall volume of the cleaning robot ranges from

0.005 to 0.01.
[0273] For how to control the volume of the cleaning
robot, in an embodiment, a mounting position of the fan
may be improved. For example, the chassis is low at a
position of the fan. In this way, a chassis height at a po-
sition of the fan is smaller than a chassis height at another
position at which the fan is not disposed of the body of
the cleaning robot. The chassis height is a height relative
to a horizontal plane.
[0274] In an embodiment, the chassis height at the po-
sition of the fan ranges from 8 mm to 12 mm, and the
chassis height at another position at which the fan is not
disposed of the body of the cleaning robot ranges from
12 mm to 18 mm.
[0275] Further, the chassis height at the position of the
fan is 10 mm, and the chassis height at another position
at which the fan is not disposed of the body of the cleaning
robot is 15 mm.
[0276] In view of a noise problem that may occur when
the power of the fan increases, therefore, during model
selection of a fan, the fan may be a high-power, low-noise
fan.

(3) From a power of the movement mechanism.

[0277] It is considered that the power of the movement
mechanism affects the dust agitation effect and/or the
dust suction effect. The dust agitation effect and/or the
dust suction effect is related to parameters such as a
rotational speed of the driving motor of the movement
mechanism, and the rotational speed of the driving motor
determines different movement speed. Therefore, the
dust agitation effect and/or the dust suction effect can be
improved in consideration of the aspects that the move-
ment speed or the like affects the power of the movement
mechanism. That is, the power of the movement mech-
anism is added to the aspects such as the movement
speed. It may be understood that when a movement
speed is low, a quantity of beats on a to-be-cleaned
ground by the beating mechanism within a unit time, es-
pecially a quantity of beats on every cluster of fiber or
pile of a soft ground (for example, a carpet), thereby im-
proving the dust agitation effect.
[0278] When the movement speed is excessively fast,
the dust suction mechanism stays at every suction posi-
tion of the to-be-cleaned ground for a short time, which
is especially not conducive to suction of dust adsorbed
on every cluster of fiber or pile of the carpet, affecting the
dust suction effect. Therefore, the dust suction effect can
be improved by improving the movement speed.
[0279] In an embodiment, a movement distance within
a unit time or a cleaning area within a unit time may be
controlled by controlling the movement speed of the
cleaning robot. For example, the to-be-cleaned ground
is cleaned at a low movement speed, for example, a
movement speed of 0.1 m/s to 0.2 m/s, especially a
movement speed of the cleaning robot on a soft ground
such as a carpet is reduced, thereby improving the dust
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agitation effect and/or the dust suction effect.
[0280] In an embodiment, the value range of the power
of the cleaning robot is 100 W to 250 W.
[0281] Further, the value range of the power of the
cleaning robot is 100 W to 200 W.
[0282] In an embodiment, the value range of the power
of the fan is 65 W to 120 W. Further, the range of the
power of the fan is 80 W to 100 W.
[0283] In an embodiment, a value range of the power
of the roller brush is 25 W to 50 W; and further, the power
of the fan ranges from 30 W to 35 W.
[0284] In an embodiment, a value range of a sum of
the power of the fan and the power of the roller brush is
90 W to 170 W.
[0285] Further, the value range of the sum of the power
of the fan and the power of the roller brush is 110 W to
135 W.
[0286] The energy input per unit area can be improved
by controlling a ratio of the sum of the powers of the fan
and the roller brush of the cleaning robot relative to the
movement speed. In an embodiment, the ratio of the sum
of the powers of the fan and the roller brush of the clean-
ing robot relative to the movement speed is at least 45
J/m.
[0287] To increase the energy input per unit area, the
cleaning efficiency can be improved by controlling a ratio
of a power of the cleaning robot relative to the movement
speed. In an embodiment, the ratio of the sum of the
powers of the fan and the roller brush of the cleaning
robot relative to the movement speed is at least 50 J/m.
[0288] It is considered that a reduction in the move-
ment speed affects a working efficiency of the cleaning
robot. Therefore, the movement speed of the cleaning
robot cannot be excessively small. An increase in the
movement speed reduces the quantity of beats or the
dust suction effect of the to-be-cleaned ground and af-
fects the cleaning effect of the cleaning robot. Therefore,
the movement speed of the cleaning robot cannot be
excessively large.
[0289] To take both the cleaning effect and the working
efficiency into consideration, the movement speed of the
cleaning robot needs to be controlled within a certain
range. In an embodiment, a value range of the movement
speed is 0.12 m/s to 0.18 m/s. Further, a value of the
movement speed is 0.15 m/s.
[0290] In view of that the movement speed is related
to a power of a driving motor of the movement mecha-
nism, therefore, the power of the driving motor is adjusted
to make the cleaning robot move at a movement speed
that meets requirements.
[0291] In an embodiment of the present application, a
value range of the power of the driving motor is 4 W to 6
W. Further, the power of the driving motor is 5 W.
[0292] In an embodiment, the value range of the power
of the cleaning robot is 100 W to 250 W.
[0293] Further, the value range of the power of the
cleaning robot is 100 W to 200 W.
[0294] In an embodiment, the value range of the power

of the fan is 65 W to 150 W. Further, the range of the
power of the fan is 100 W to 120 W.
[0295] In an embodiment, a value range of the power
of the roller brush is 25 W to 50 W; and further, the power
of the fan ranges from 30 W to 35 W.
[0296] In an embodiment, a value range of a sum of
the power of the fan and the power of the roller brush is
90 W to 200 W.
[0297] Further, the value range of the sum of the power
of the fan and the power of the roller brush is 130 W to
155 W.
[0298] Therefore, to improve the energy input per unit
area, the ratio of the power of the cleaning robot relative
to the power of the driving motor may be controlled to be
at least 100/6 = 17, or the ratio of the sum of the powers
of the fan and the roller brush relative to the power of the
driving motor may be controlled to be at least 90/6 = 15.
[0299] It is considered that the hard ground and the
soft ground have different cleaning difficulty. Therefore,
the movement speed of the cleaning robot may be con-
trolled to be different. In an embodiment, a movement
speed of the cleaning robot in the hard ground cleaning
mode is greater than or equal to a movement speed of
the cleaning robot in the soft ground cleaning mode.
[0300] In an embodiment, a value range of the move-
ment speed of the cleaning robot in the hard ground
cleaning mode is 0.2 m/s to 0.4 m/s, and a value range
of the movement speed of the cleaning robot in the soft
ground cleaning mode is 0.1 m/s to 0.2 m/s.
[0301] For example, the movement speed of the clean-
ing robot in the hard ground cleaning mode is 0.3 m/s.
[0302] The movement speed of the cleaning robot in
the soft ground cleaning mode is 0.15 m/s.
[0303] In the present disclosure, the cleaning effect is
improved by using at least one improvement measure in
the foregoing, to make the cleaning effect of the cleaning
robot better than the cleaning effect of a conventional
cleaning robot, so that the cleaning effect of the cleaning
robot is equivalent to the cleaning effect of a handheld
cleaner.
[0304] Further, a combination of the foregoing im-
provement measures has a better improvement effect
than only using a single measure, for example, using a
fan.
[0305] As can be seen from the above, the cleaning
effect of the cleaning robot is closely associated with
members such as the fan, the roller brush, and the move-
ment mechanism. Therefore, when the power of the fan
increases or the rotational speed of the roller brush in-
creases (it indicates that the power of the roller brush
increases). This raises higher requirements for the power
supply mechanism of the cleaning robot. When the move-
ment speed of the cleaning robot is reduced, a cleaning
time is increased compared with cleaning of a same to-
be-cleaned area at a high speed. This also raises higher
requirements for the power supply mechanism.
[0306] In summary, to adapt to an improvement of the
cleaning effect, the power supply mechanism needs to
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be improved.
[0307] In an embodiment, to meet a range requirement
of the cleaning robot, in one aspect, a requirement is
raised for a capacity of the battery. For example, after
being charged once, the battery can support cleaning of
a to-be-cleaned ground with an area not less than a large
area (for example, not less than 60 m2) once by the clean-
ing robot. Therefore, the battery needs to be improved.
For example, a battery with a higher capacity is used to
supply power to the cleaning robot, thereby improving a
range capability of the cleaning robot and reducing a
charge count.
[0308] In an embodiment, the value range of the power
of the cleaning robot is 100 W to 200 W.
[0309] In an embodiment, a value range of a volume
of the cleaning robot is 7000 cm3 to 10000 cm3.
[0310] In an embodiment, a value range of a weight of
the cleaning robot is 4 kg to 6 kg.
[0311] In an embodiment, the capacity of the battery
is not less than 140 Wh, or a ratio of the capacity of the
battery to the power of the cleaning robot is not less than
2500 J/W.
[0312] Because the capacity of the battery affects a
volume and a weight of the battery, to ensure the range,
in an embodiment, the weight of the battery is greater
than or equal to 640 g, or a ratio of the weight of the
battery to the weight of the cleaning robot is greater than
or equal to 0.10.
[0313] In an embodiment, the volume of the battery is
greater than or equal to 400 cm3, or a ratio of the volume
of the battery to the volume of the cleaning robot is greater
than or equal to 0.04.
[0314] In view of that the volume and the weight of the
battery increase as the capacity of the battery increases,
which affects the volume and weight of the cleaning robot,
this is not conducive to miniaturization (passability) and
light-weight design requirements of the cleaning robot.
Therefore, to meet the design requirements of the clean-
ing robot, the capacity of the battery also cannot be ex-
cessively large.
[0315] In an embodiment, the capacity of the battery
is not greater than 200 Wh, or a ratio of the capacity of
the battery to the power of the cleaning robot is not greater
than 7200 J/W.
[0316] Because the capacity of the battery affects a
volume and a weight of the battery, to ensure the range,
in an embodiment, the weight of the battery is less than
or equal to 960 g, or a ratio of the weight of the battery
to the weight of the cleaning robot is less than or equal
to 0.24.
[0317] In an embodiment, the volume of the battery is
less than or equal to 600 cm3, or a ratio of the volume of
the battery to the volume of the cleaning robot is greater
than or equal to 0.086.
[0318] In addition, as the capacity of the battery in-
creases, the volume (referred to as the volume of the
battery for short) of the battery also increases. The clean-
ing robot cannot be made excessively large or exces-

sively high, or otherwise the passability is affected.
Therefore, a ratio of the capacity of the battery to the
volume of the cleaning robot needs to be controlled, or
a ratio of the capacity of the battery to the height of the
cleaning robot needs to be controlled, or a ratio of the
volume of the battery to the volume of the cleaning robot
needs to be controlled.
[0319] To take the range and the passability and light-
weight design requirements of the cleaning robot into
consideration, in an embodiment, the capacity of the bat-
tery ranges from 140 Wh to 200 Wh. Further, the capacity
of the battery ranges from 160 Wh to 180 Wh. Specifi-
cally, the capacity of the battery is 170 Wh.
[0320] In an embodiment, the volume of the battery
ranges from 400 cm3 to 600 cm3; and further, the volume
of the battery is 500 cm3.
[0321] In an embodiment, the volume of the cleaning
robot ranges from 7000 cm3 to 10000 cm3; and further,
the volume of the cleaning robot ranges from 7500 cm3

to 8000 cm3.
[0322] In an embodiment, the height of the cleaning
robot ranges from 95 mm to 115 mm; and further, the
height of the cleaning robot ranges from 105 mm to 110
mm.
[0323] In an embodiment, a range of the ratio of the
volume of the battery to the volume of the cleaning robot
is approximately 1/25 to 1/15.
[0324] In an embodiment, a range of the ratio of the
capacity of the battery to the volume of the cleaning robot
is approximately 0.017 Wh/cm3 to 0.024 Wh/cm3.
[0325] In an embodiment, a range of the ratio of the
capacity of the battery to the height of the cleaning robot
is approximately 1.2 Wh/mm to 2.1 Wh/mm.
[0326] It is considered that when the capacity of the
battery is larger, the volume of the battery increases. To
make it possible for the cleaning robot to accommodate
a battery with a larger capacity without affecting the pass-
ability, in another aspect, the layout of the battery may
be improved. For example, a battery with a cylindrical
shape is installed on the body of the cleaning robot in a
vertical direction. The vertical direction means that an
axis of the battery is perpendicular to the horizontal plane.
[0327] The capacity of the battery used in the cleaning
robot is usually limited. If a required battery capacity is
increased or doubled, a quantity of batteries needs to be
increased. To make it possible for a cleaning robot with
a basically unchanged or slightly increased volume to
accommodate more batteries, the arrangement of a plu-
rality of batteries may be improved. For example, batter-
ies with a cylindrical shape are arranged side by side on
the body of the cleaning robot in the vertical direction.
The vertical direction means that the axis of the battery
is perpendicular to the horizontal plane.
[0328] It is considered that the weight of the battery
usually increases as the capacity of the battery increas-
es. The cleaning robot cannot be excessively heavy, or
otherwise user experience is affected. Therefore, during
the design, a percentage of weight of the battery accounts
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in the cleaning robot needs to be controlled or a percent-
age of the capacity of the battery in the weight of the
cleaning robot needs to be controlled.
[0329] In an embodiment, the capacity of the battery
ranges from 140 Wh to 200 Wh. Further, the capacity of
the battery ranges from 160 Wh to 180 Wh. Specifically,
the capacity of the battery is 170 Wh.
[0330] In an embodiment, the weight of the battery
ranges from 640 g to 960 g. Further, the weight of the
battery ranges from 700 g to 900 g. Specifically, the
weight of the battery is 800 g.
[0331] In an embodiment, the weight of the cleaning
robot ranges from 4 kg to 6 kg. Further, the weight of the
battery is 5 kg.
[0332] In an embodiment, a range of a proportion of
the capacity of the battery in the weight of the cleaning
robot is 33 to 35.
[0333] In an embodiment, a proportion of the weight of
the battery relative to the weight of the cleaning robot
ranges from 0.10 to 0.24.
[0334] In another aspect, the battery life of the battery
is associated with the life of the battery. For example, the
capacity of the battery is increased, and after being
charged once, the battery can meet cleaning of a large
to-be-cleaned area once. In this way, a charge count of
the cleaning robot is reduced. Therefore, a life require-
ment of the battery is correspondingly reduced. The life
of the battery may be represented by a battery charging
and discharging life or a battery cycle count (which is
also referred to as a rechargeable count). To facilitate
the understanding of the battery charging and discharg-
ing life, in an embodiment, the capacity of the battery is
160 Whether (watt-hour). The life of the battery is repre-
sented by the battery charging and discharging life. In
this case, the battery charging and discharging life is use
duration of the battery when the capacity of the battery
is reduced to 128 Whether due to a battery loss.
[0335] In an embodiment, the battery life is represent-
ed by the battery cycle count. In an embodiment, under
a condition of high-power charging and high-power dis-
charging, the battery cycle count of the battery approxi-
mately ranges from 640 times to 960. The "high-power"
means that the power is greater than or equal to 100 W.
[0336] It is to be noted that, during the design, the vol-
ume (or weight) of the cleaning robot should be control-
lable. In one aspect, the volume (or weight) of the clean-
ing robot cannot be excessively large. For example, the
volume (or weight) of the cleaning robot should meet a
miniaturization (or light-weight) requirement, or other-
wise the passability (or user experience) is affected. In
another aspect, the volume (or weight) of the cleaning
robot is associated with members of the cleaning robot,
is especially affected by volumes (or weights) of a dust
suction apparatus (for example, a fan), a beating appa-
ratus (for example, a roller brush), and other power mem-
bers that are associated with the cleaning effect, and is
further affected by a volume (or a weight) of an energy
apparatus (for example, the battery) that supports clean-

ing work of the cleaning robot. Therefore, to ensure the
cleaning effect of the cleaning robot, the cleaning robot
cannot be made excessively small.
[0337] The volume (or weight) of the fan is related to
model selection for the fan, and the model selection for
the fan is mainly to meet a power requirement.
[0338] In an embodiment of the present application,
the range of the power of the fan is greater than or equal
to 65 W, and preferably, the range of the power of the
fan is 65 W to 150 W.
[0339] In another embodiment of the present applica-
tion, the power of the cleaning robot ranges from 100 W
to 200 W, and the power of the fan accounts for 65% to
75% of the overall power.
[0340] The beating apparatus includes a cleaning unit
configured to perform a cleaning task, where the cleaning
unit includes at least at least one of a roller brush and an
edge brush. In this embodiment, the cleaning unit in-
cludes a roller brush. A volume of the beating apparatus
mainly depends on a volume of the roller brush. In an
embodiment of the present application, the roller brush
is double roller brushes, and a range of a width of every
roller brush is 130 mm to 280 mm. Preferably, the range
of the width of every roller brush is 180 mm to 230 mm.
Further, the width of the roller brush ranges from 190 mm
to 215 mm.
[0341] Certainly, in another embodiment, the cleaning
robot may further include a mopping unit configured to
perform a mopping task. Further, the mopping unit is at
least partially detachably connected to the cleaning ro-
bot. This is not limited in this embodiment.
[0342] The volume of the battery is related to the model
selection for the battery. The model selection for the bat-
tery is mainly to make the capacity of the battery meet
power supply and battery life requirements, and in addi-
tion the use life of the battery is taken into consideration.
In an embodiment of the present application, the battery
is a 18650 battery with a large capacity. The "large ca-
pacity" means that the battery has a capacity greater than
140 Wh.
[0343] In addition, the volume of the cleaning robot is
further affected by some sensor mechanisms, for exam-
ple, a laser radar (Laser Direct Structuring, LDS) for dis-
tance detection, and mounting positions of the sensor
mechanisms.
[0344] To take both the passability and the cleaning
effect into consideration, further, a range of the volume
(length3width3height) of the cleaning robot is
33033103105 mm3 to 34033203110 mm3.
[0345] Because the volume of the cleaning robot is re-
lated to the length L, width W, and height H of the cleaning
robot, description is provided below from the three as-
pects: the length L, the width W, and the height H:
First, it is considered that when the cleaning robot per-
forms cleaning work indoors, the volume (especially in a
height direction) of the cleaning robot is restricted by a
height of indoor furniture. Therefore, a body height of the
cleaning robot should be less than a furniture height. The
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body height is a distance between a top of the body of
the cleaning robot and a horizontal ground. The furniture
height is a distance between a bottom of the furniture
and the horizontal ground. It is considered that the height
of the furniture (for example, an ordinary chair, or a table)
is approximately 150 mm. Therefore, in an embodiment,
the body height of the cleaning robot is less than or equal
to 150 mm. Further, it is considered that some special
furniture (for example, a couch, or a bed stand) has a
low height, and is generally 115 mm. Further, the body
height of the cleaning robot is less than or equal to 115
mm, so that the cleaning robot can meet the passability
of the height direction.
[0346] In addition, because the cleaning robot is re-
stricted by the members (for example, the driving wheel,
the battery, the fan, the roller brush, or the dust box) of
the cleaning robot in the height direction, the height of
the cleaning robot also cannot be excessively small. In
an embodiment, a value range of the cleaning robot in
the height direction is greater than or equal to 80 mm. It
is considered that the LDS is usually installed at the top
of the body and has a certain height. Therefore, prefer-
ably, the value range of the cleaning robot in the height
direction is greater than or equal to 95 mm.
[0347] In summary, in an embodiment, a value range
of a height of the cleaning robot is 95 mm to 115 mm.
Preferably, the value range of the height of the cleaning
robot is 105 mm to 110 mm.
[0348] In view of that the cleaning robot is also restrict-
ed by furniture (a table, a chair, or the like) and a door,
a step, a corridor, or the like on a to-be-cleaned ground
in the width direction, to ensure the passability in the width
direction, it is considered that a width of furniture (for
example, an ordinary chair or table), a door, a corridor,
or the like is approximately 500 mm. Therefore, in an
embodiment, a body width of the cleaning robot is less
than or equal to 500 mm. In consideration of some special
furniture (for example, a couch, or a bed stand) with a
small width, further, the body width of the cleaning robot
is less than or equal to 350 mm.
[0349] It is considered that the cleaning robot is re-
stricted by members (for example, the driving wheel, the
battery, the fan, the roller brush, and the dust box) of the
cleaning robot in the width direction. Therefore, a width
of the cleaning robot also cannot be excessively small.
In an embodiment, a value range of the cleaning robot
in the width direction is greater than or equal to 270 mm.
It is considered that some other functional requirements,
for example, an edge brush, and an anti-collision board,
exist in the width direction, and a certain width is occu-
pied. Therefore, preferably, the value range of the clean-
ing robot in the width direction is greater than or equal to
290 mm.
[0350] In summary, to enable the cleaning robot to
meet functional requirements (for example, a cleaning
effect, and multiple functions) and meet the passability
in the width direction, in an embodiment, the value range
of the cleaning robot in the width direction is 290 mm to

350 mm; and preferably, a value range of the width of
the cleaning robot is 310 mm to 330 mm.
[0351] It is considered that if the cleaning robot is ex-
cessively long in a length direction and has an incompact
structure, this is not conducive to obstacle avoidance of
the cleaning robot and steering in a narrow region. In an
embodiment, the value range of the cleaning robot in the
length direction is 310 mm to 350 mm; and preferably, a
value range of the length of the cleaning robot is 330 mm
to 340 mm.
[0352] In an embodiment of the present application,
the volume of the cleaning robot is 8000 cm3, and the
overall power of the cleaning robot ranges from 120 W
to 200 W, and a value range of a power-to-volume ratio
is 120/8000 to 200/8000 (W/cm3).
[0353] In another embodiment, a range of the overall
power of the cleaning robot is 100 W to 200 W; and a
range of the volume of the cleaning robot is 7000 cm3 to
10000 cm3; and therefore, a range of ratio of the overall
power to the volume (referred to as a power-to-volume
ratio for short) of the cleaning robot is 100/10000 W/cm3

to 200/7000 W/cm3.
[0354] To facilitate understanding, the cleaning robot
provided in the present application is described below
with reference to the accompanying drawings:
The present application provides a cleaning robot. The
cleaning robot uses a structure that combines double roll-
er brushes with a high-power fan to implement a cleaning
effect better than a cleaning effect of an existing cleaning
robot.
[0355] Referring to FIG. 1 and FIG. 2, a cleaning robot
100 is configured to perform cleaning work on a to-be-
cleaned surface. The cleaning robot 100 includes: a body
10; a dust box 7, configured to collect garbage cleaned
off by the cleaning robot 100, where in this implementa-
tion, the dust box 7 is disposed inside the body 10 and
is detachable relative to the body 10, making it convenient
to clear garbage in the dust box 7 out of the body 10, and
in another implementation, the dust box 7 may be dis-
posed outside the body 10; at least one driving wheel 21,
configured to support and drive the cleaning robot 100
to move on the to-be-cleaned surface; a cleaning roller
brush, including at least a first cleaning roller brush 11
and a second cleaning roller brush 12, disposed at a bot-
tom of the body 10 and at least partially exposed from a
bottom surface of the body 10, where during rotation, the
first cleaning roller brush 11 and the second cleaning
roller brush 12 sweep garbage on the to-be-cleaned sur-
face over which the cleaning robot 100 has moved into
the body 10; and a fan 8, forming a negative pressure
inside the dust box 7, and sucking garbage into the dust
box 7. In an embodiment, a power of the fan 8 is not less
than 80 W.
[0356] The cleaning robot 100 further includes a con-
trol module, to perform targeted control when the clean-
ing robot 100 is in different working states.
[0357] In the cleaning robot 100, at least the first clean-
ing roller brush 11 and the second cleaning roller brush
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12 are disposed to perform beating and cleaning on gar-
bage on a to-be-cleaned surface, which is equivalent to
beating and cleaning the to-be-cleaned surface at least
twice, so that a miss of garbage is effectively prevented.
In addition, the fan 8 with a power above 80 W is used
in combination to quickly and effectively suck garbage
that is agitated by the cleaning roller brushes into the
dust box 7, so that compared with the arrangement of
only a single cleaning roller brush, the cleaning efficiency
of the cleaning robot 100 is greatly improved, a better
cleaning effect is achieved, especially for a carpet or mat.
[0358] Referring to experimental data in FIG. 8, in a
case that the power of the fan 8 is the same, compared
with the arrangement of only a single cleaning roller
brush, the cleaning robot 100 in which two cleaning roller
brushes are disposed has a better cleaning efficiency on
a carpet.
[0359] When two cleaning roller brushes are disposed
in the cleaning robot 100, as the power of the fan 8 in-
creases, the cleaning efficiency of the cleaning robot 100
gradually increases. When the power of the fan 8 increas-
es to 250 W, the cleaning efficiency of the cleaning robot
100 may reach 67.97%. Therefore, when double roller
brushes are disposed in the cleaning robot 100 and the
fan 8 with a power greater than or equal to 100 W is
combined, the cleaning effect of the cleaning robot can
be better. In addition, when two cleaning roller brushes
are disposed in the cleaning robot 100 and the power of
the fan 8 is increased to 250 W, if the power of the fan 8
continues to be increased, the cleaning efficiency of the
cleaning robot 100 increases slowly. In consideration of
the performance and price of a fan and a noise problem
that may occur by increasing the power of the fan, the
fan is preferably a fan with a power of 200 W or less.
[0360] Further, the body 10 further includes a dust suc-
tion port 13. The dust suction port 13 is disposed at the
bottom of the body 10, is located between the first clean-
ing roller brush 11 and the second cleaning roller brush
12, and is in communication with the dust box 7. The first
cleaning roller brush 11 and the second cleaning roller
brush 12 are parallel to each other and rotate in opposite
directions, to gather and sweep garbage into the dust
suction port 13 between the two cleaning roller brushes.
In this implementation, the first cleaning roller brush 11
and the second cleaning roller brush 12 are disposed
perpendicularly relative to a moving direction of the
cleaning robot 100. Preferably, the first cleaning roller
brush 11 and the second cleaning roller brush 12 have
a same width B (in a direction of a rotation axis) and are
bilaterally symmetrical relative to a central axis of the
body 10. The first cleaning roller brush 11 and the second
cleaning roller brush 12 are disposed in parallel, so that
the cleaning robot can be more steady in a movement
process. The first cleaning roller brush 11 and the second
cleaning roller brush 12 rotate in opposite directions.
Through the rotation of the first cleaning roller brush 11
and the second cleaning roller brush 12 in opposite di-
rections, the carpet pile can be beaten in two directions,

and a dust agitation effect is better. In addition, a miss
of garbage can be prevented more effectively, and gar-
bage passes through the dust suction port 13 to eventu-
ally enter the dust box 7.
[0361] Furthermore, the cleaning robot 100 further in-
cludes an edge brush 3 disposed at the bottom of the
body 10. With the moving direction of the cleaning robot
100 being front, the edge brush 3 is disposed in the lateral
front of the body 10. The edge brush 3 is configured to
sweep garbage on the to-be-cleaned surface toward the
first cleaning roller brush 11 and the second cleaning
roller brush 12.
[0362] In one of the implementations, the cleaning ro-
bot 100 includes a first driving assembly, configured to
drive the first cleaning roller brush 11 and/or the second
cleaning roller brush 12 to rotate. In this implementation,
the first driving assembly drives the first cleaning roller
brush 11 to rotate, and the first cleaning roller brush 11
drives the second cleaning roller brush 12 to rotate. Fur-
ther, referring to FIG. 3a and FIG. 3b, the first driving
assembly includes a first motor 14, a first transmission
gear 141, a second transmission gear 142, and a third
transmission gear 143. An output shaft of the first motor
14 is engaged with the first transmission gear 141 to
transfer a torque to the first transmission gear 141. The
first transmission gear 141 is engaged with the second
transmission gear 142. The second transmission gear
142 is engaged with the first cleaning roller brush 11 to
drive the first cleaning roller brush 11 to rotate, and the
second transmission gear 142 is engaged with the third
transmission gear 143. The third transmission gear 143
drives the second cleaning roller brush 12 to rotate, to
eventually separately transfer the torque outputted by
the first motor 14 to the first cleaning roller brush 11 and
the second cleaning roller brush 12, to implement the
rotation of the first cleaning roller brush 11 and the second
cleaning roller brush 12 in opposite directions.
[0363] Alternatively, in another embodiment, referring
to FIG. 4a and FIG. 4b, the output shaft of the first motor
14 is directly engaged with the second transmission gear
142, the second transmission gear 142 is engaged with
the third transmission gear 143, and the second trans-
mission gear 142 and/or the third transmission gear 143
is not directly engaged with the first cleaning roller brush
11 and the second cleaning roller brush 12, and may
respectively drive the first cleaning roller brush 11 and
the second cleaning roller brush 12 to rotate through a
transmission belt 144, to implement the rotation of the
first cleaning roller brush 11 and the second cleaning
roller brush 12 in opposite directions. Certainly, in anoth-
er implementation, the first motor 14 may simultaneously
directly drive the first cleaning roller brush 11 and the
second cleaning roller brush 12 to rotate, or the first driv-
ing assembly may include two driving motors to sepa-
rately drive the first cleaning roller brush 11 and the sec-
ond cleaning roller brush 12.
[0364] In one of the implementations, the first cleaning
roller brush 11 is a hard roller brush, and the second
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cleaning roller brush 12 is a bristle roller brush, or the
first cleaning roller brush 11 and the second cleaning
roller brush 12 are both hard roller brushes, or the first
cleaning roller brush 11 and the second cleaning roller
brush 12 are both bristle roller brushes. Further, the hard
roller brush is a rubber roller brush, or the hard roller
brush may include another hard material, for example,
non-woven fabric. The bristle roller brush includes at
least bristles. The bristle roller brush may only have bris-
tles, or may have both a hard material such as rubber or
non-woven fabric and bristles. Preferably, the rubber roll-
er brush includes a rubber brush body and a rubber sheet
extending from one end of the rubber brush body to the
other end. The rubber sheet includes a plurality of sec-
tions, an angle is formed between every two adjacent
rubber sheet sections, and the rubber sheet scrapes the
to-be-cleaned surface when the rubber roller brushes ro-
tate. When the bristle roller brush only has bristles, the
bristle roller brush includes a bristle brush body. Bristles
are distributed between two ends of the bristle brush body
and extend outward from the bristle brush body. The bris-
tles include a plurality of sections. An angle is formed
between every two adjacent bristle sections. When the
bristle roller brush rotates, at least a part of the bristles
does not sweep a part of the to-be-cleaned surface. If
the bristle roller brush has both a hard material such as
rubber or non-woven fabric and bristles, the bristle roller
brush includes a roller brush body. Rubber, non-woven
fabric, and bristles disposed on the roller brush body are
the same those in the foregoing manner. Details are not
described herein again.
[0365] Preferably, the bristles include hard bristles,
and the to-be-cleaned surface includes a first type sur-
face and/or a second type surface. When the cleaning
robot cleans the first type surface, the hard bristles do
not contact the to-be-cleaned surface. The first type sur-
face may be a surface prone to scratches or wear, for
example, a wooden floor. The hard bristles do not contact
the first type surface to avoid scratches or wear of the
first type surface. A manner in which the hard bristles do
not contact the first type surface may be that a length of
the hard bristles is slightly shorter than those of other
materials in the cleaning roller brush, so that when the
cleaning robot 100 moves on the wooden floor, the hard
bristles do not contact the wooden floor. When the clean-
ing robot 100 cleans the second type surface, the hard
bristles contact the to-be-cleaned surface. The second
type surface may be a surface that is difficult to clean,
for example, a carpet or a mat. The hard bristles contact
the second type surface, and beat out and clean off gar-
bage in the carpet or mat that is difficult to clean. When
the cleaning robot 100 moves on the carpet or ground,
the driving wheel 21 sinks into the carpet or mat, and the
other materials and the hard bristles in the cleaning roller
brush may contact the carpet or mat, to beat out and
clean off garbage in the carpet or mat that is difficult to
clean. Certainly, the bristles may include soft bristles, for
example, pile, and the like. The bristles may only include

bristles of one materials or may be a combination of bris-
tles made of various materials. The soft bristles cause
little wear to the first type surface, and may contact the
first type surface and the second type surface. The hard
bristles in the bristles partially do not contact the first type
surface, and contact, beat, and clean the second type
surface.
[0366] Preferably, with the moving direction of the
cleaning robot 100 being the front, when the first cleaning
roller brush 11 is a hard roller brush and the second clean-
ing roller brush 12 is a bristle roller brush, the first cleaning
roller brush 11 and the second cleaning roller brush 12
are sequentially disposed in a longitudinal direction. In
this implementation, the first cleaning roller brush 11 is
a rubber roller brush, the second cleaning roller brush 12
is a bristle roller brush including hard bristles, and a clean-
ing effect of cleaning hair by the bristle roller brush is
better than that of the hard roller brush. However, hair is
more easily entangled on the bristle roller brush and is
difficult to clean. In a movement process of the cleaning
robot 100, garbage on the to-be-cleaned surface is most-
ly cleaned by the hard roller brush to the dust suction
port 13 to enter the dust box 7, and a residual small part
of garbage is cleaned by the bristle roller brush to the
dust suction port 13 to enter the dust box 7. Therefore,
most hair may be entangled on the hard roller brush. The
cleaning efficiency of the cleaning robot 100 can be im-
proved, and a hair entanglement rate on the cleaning
roller brush can be reduced, to facilitate cleaning of the
cleaning robot 100.
[0367] Referring to experimental data in FIG. 11, 30-
CM long hair is used as an experimental object. In a case
that the power of the fan 8 is the same, compared with
arrangement of a single rubber roller brush, when two
rubber roller brushes are disposed in the cleaning robot
100, the cleaning robot 100 has a better hair cleaning
rate. When the rubber roller brushes and the hard bris-
tle/non-woven fabric roller brush are sequentially dis-
posed in the longitudinal direction, the hair cleaning rate
may reach 100%, and the hair entanglement rate is 48%.
When the rubber roller brushes and the soft bristle roller
brush are sequentially disposed in the longitudinal direc-
tion, the hair cleaning rate may reach 100%, and the hair
entanglement rate is 25%. The two arrangement man-
ners have a good cleaning effect, and the hair entangle-
ment rate is low. It is considered that a hard material in
the cleaning roller brush has a better cleaning effect for
dust, large-particle garbage, and the like on the to-be-
cleaned surface. Compared with the soft bristle roller
brush, the hard bristle/non-woven fabric roller brush has
a better cleaning effect for dust, large-particle garbage,
and the like on the to-be-cleaned surface. Therefore, a
manner of sequentially arranging the rubber roller brush
and the hard bristles/non-woven fabric roller brush in a
longitudinal direction is used in this implementation.
[0368] In one of the implementations, the cleaning ro-
bot 100 further includes a floating apparatus (not shown).
The floating apparatus is at least connected to one of the
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first cleaning roller brush 11 and the second cleaning
roller brush 12, and at least enables one of the first clean-
ing roller brush 11 and the second cleaning roller brush
12 to float relative to the body 10. When the cleaning
robot 100 moves to a non-flat to-be-cleaned surface, the
floating apparatus may make the first cleaning roller
brush 11 and/or the second cleaning roller brush 12 better
joined to the to-be-cleaned surface, thereby improving
the cleaning efficiency of the cleaning robot 100.
[0369] For example, the floating apparatus is connect-
ed to the first cleaning roller brush 11 and the second
cleaning roller brush 12, and at least enables the first
cleaning roller brush 11 and the second cleaning roller
brush 12 to both float relative to the body 10. When the
cleaning robot 100 moves to a non-flat to-be-cleaned sur-
face, the floating apparatus may make the first cleaning
roller brush 11 and the second cleaning roller brush 12
better joined to the to-be-cleaned surface.
[0370] In one of the implementations, when the clean-
ing robot 100 works, the first cleaning roller brush 11 has
a preset first rotational speed, and the second cleaning
roller brush 12 has a preset second rotational speed. The
preset first rotational speed and the preset second rota-
tional speed are associated with types of the first cleaning
roller brush 11 and the second cleaning roller brush 12
and/or the power of the fan 8. In this implementation, the
preset first rotational speed and the preset second rota-
tional speed range from 1500 r/min to 2500 r/min. Pref-
erably, the preset first rotational speed and the preset
second rotational speed are both 1500 r/min. When the
cleaning robot 100 works, the rotational speeds of the
first cleaning roller brush 11 and/or the second cleaning
roller brush 12 are adjustable. When the cleaning robot
100 detects that a movement speed of the cleaning robot
decreases, the rotational speeds of the first cleaning roll-
er brush 11 and/or the second cleaning roller brush 12
are reduced. When the cleaning robot 100 detects that
the movement speed of the cleaning robot increases, the
rotational speeds of the first cleaning roller brush 11
and/or the second cleaning roller brush 12 are increased.
With this arrangement, the power consumption of the
cleaning robot 100 can be reduced while the cleaning
effect of the cleaning robot 100 is ensured, thereby ex-
tending working duration of the cleaning robot 100. The
rotational speeds of the first cleaning roller brush 11
and/or the second cleaning roller brush 12 may be ad-
justed by using PWM technologies. This is not described
in detail in the present application.
[0371] Referring to experimental data in FIG. 10a to
FIG. 10d, in a case that the power of the fan 8 is the
same, compared with the arrangement of only a single
cleaning roller brush, the cleaning robot 100 in which two
cleaning roller brushes are disposed has a better clean-
ing efficiency on a carpet. A change in a rotational speed
of a single cleaning roller brush does not significantly
affect the cleaning efficiency of the cleaning robot 100,
and the rotational speeds of the two cleaning roller brush-
es significantly affect the cleaning efficiency of the clean-

ing robot 100. As the rotational speeds of the two cleaning
roller brushes increase, the cleaning efficiency of the
cleaning robot 100 also gradually increases. After the
rotational speeds of the two cleaning roller brushes ap-
proximately reach or basically reach 2500 r/min, the
cleaning efficiency of the cleaning robot 100 increases
slowly. When the types of the two cleaning roller brushes
are different or the power of the fan 8 varies, preferred
rotational speeds of the cleaning roller brushes are also
not the same, that is, the preset first rotational speed and
the preset second rotational speed are not the same.
Different transmission ratios may be configured for the
two cleaning roller brushes to make the first rotational
speed and the second rotational speed different. In an
embodiment, when the first cleaning roller brush 11 is a
hard roller brush and the second cleaning roller brush 12
is a bristle roller brush, the first cleaning roller brush 11
and the second cleaning roller brush 12 are sequentially
disposed in the longitudinal direction. The first rotational
speed of the first cleaning roller brush 11 is greater than
the second rotational speed of the second cleaning roller
brush 12, to improve a beating effect of the carpet pile,
which help to agitate dust.
[0372] In one of the implementations, the power of the
fan 8 is adjustable, and a preferred range of the power
of the fan 8 is 100 W to 300 W. The cleaning robot 100
identifies a type of the to-be-cleaned surface, and adjusts
the power of the fan 8 according to the type of the to-be-
cleaned surface. The cleaning robot 100 include a ground
type sensor 5, for example, an ultrasonic sensor. The
ground type sensor 5 is disposed at the bottom of the
body 10, and is configured to detect the type of the to-
be-cleaned surface. The cleaning robot 100 identifies
that the to-be-cleaned surface is the first type surface.
The first type surface includes a hard ground, for exam-
ple, may be a floor or tile. The cleaning robot 100 sets
the power of the fan 8 to 100 W. The cleaning robot 100
identifies that the to-be-cleaned surface is the second
type surface. The second type surface may be a surface
that is difficult to clean, for example, may be a carpet or
mat. The cleaning robot 100 sets the power of the fan 8
to 200 W. Because the carpet or mat has gaps that are
difficult to clean, the power of the fan 8 is improved, that
is, a suction capability of the fan 8 is improved, and in
addition, the first cleaning roller brush 11 and the second
cleaning roller brush 12 are used in combination to beat
and clean the carpet or mat, so that the cleaning effect
of the carpet or mat by the cleaning robot 100 can be
significantly improved. When the first cleaning roller
brush 11 and the second cleaning roller brush 12 of dif-
ferent materials are combined, the cleaning effects of the
carpet or mat are different. Referring to experimental data
in FIG. 9, in a case that the power of the fan 8 is the same
and the rotational speed of the cleaning roller brush is
the same, compared with the arrangement of only a sin-
gle cleaning roller brush, the cleaning robot 100 in which
two cleaning roller brushes are disposed has a better
cleaning efficiency on a carpet. In a case that the power
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of the fan 8 is the same and the rotational speeds of the
first cleaning roller brush 11 and the second cleaning
roller brush 12 are the same, hard bristles and pile are
disposed on the first cleaning roller brush 11, and hard
bristles and non-woven fabric are disposed on the sec-
ond cleaning roller brush 12. This combination manner
of the first cleaning roller brush 11 and the second clean-
ing roller brush 12 has a higher cleaning efficiency on a
carpet. In consideration of the hair entanglement rate of
the cleaning roller brush, in this implementation, the first
cleaning roller brush 11 is a rubber roller brush, and the
second cleaning roller brush 12 is a bristle roller brush
including hard bristles. When the cleaning robot 100
cleans a floor or tile, the power of the fan 8 is set to 100
W, and the cleaning efficiency of the cleaning robot 100
may reach or basically reach 95%. Referring to experi-
mental data in FIG. 12, two cleaning roller brushes are
disposed on the cleaning robot, and the power of the fan
8 is set to 100 W. When the rotational speeds of the two
cleaning roller brushes are set to 2500 r/min, the cleaning
efficiency on the floor by the two cleaning roller brushes
can both reach 100%. Referring to the experimental data
in FIG. 8, when the two cleaning roller brushes are dis-
posed on the cleaning robot 100, and the power of the
fan 8 is set to 200 W, a cleaning efficiency of cleaning a
carpet or mat by the cleaning robot 100 may basically
reach 60%.
[0373] Further, referring to FIG. 7, to achieve a higher
cleaning efficiency, the cleaning robot 100 cleans the to-
be-cleaned surface more than twice. Movement paths
on the second type surface by the cleaning robot 100
during the cleaning twice intersect each other. For ex-
ample, the cleaning robot 100 cleans the to-be-cleaned
surface twice. When the cleaning robot 100 identifies that
the to-be-cleaned surface is a second type surface, the
cleaning robot moves on the second type surface along
a path I S1. When the cleaning robot 100 identifies again
that the to-be-cleaned surface is a second type surface,
the cleaning robot moves on the second type surface
along a path II S2. The path I S1 and the path II S2 in-
tersect and are from each other. The path I S1 and the
path II S2 may intersect perpendicularly, or may intersect
at another angle. Movement paths of the cleaning robot
100 on the second type surface during the cleaning twice
intersect each other. The first cleaning roller brush 11
and the second cleaning roller brush 12 may beat and
clean the second type surface from different directions,
so that the second type surface can be cleaned more
thoroughly.
[0374] Further, when the cleaning robot 100 detects
that the cleaning robot cannot continue to move, the pow-
er of the fan 8 is reduced. For example, when the cleaning
robot 100 encounters an obstacle or is stuck and cannot
move, the power of the fan 8 is reduced or the fan 8 is
directly turned off, so that energy consumption of the
cleaning robot 100 can be reduced. When the power of
the fan 8 is excessively large, the cleaning robot 100 may
skid or jam. When the cleaning robot 100 detects that

the cleaning robot skids or jams, the power of the fan 8
is reduced, and a driving force for driving the driving
wheel 21 may be simultaneously increased.
[0375] In one of the implementations, when identifying
that the to-be-cleaned surface is the first type surface,
the cleaning robot 100 identifies a cleanness level of the
first type surface, and sets the power of the fan 8 corre-
sponding to the cleanness level of the first type surface.
The first type surface includes a hard ground, which may
be, for example, a floor or a tile. When identifying that
the to-be-cleaned surface is the second type surface, the
cleaning robot 100 identifies a cleanness level of the sec-
ond type surface, and sets the power of the fan 8 corre-
sponding to the cleanness level of the second type sur-
face. The second type surface may be a surface difficult
to clean, which may be, for example, a carpet or a mat.
The cleaning robot 100 includes a visual sensor (not
shown). The visual sensor identifies a type of the to-be-
cleaned surface and a cleanness level of a to-be-cleaned
surface. The visual sensor identifies a cleanness level of
a floor or tile, and may identify a dirty level of the floor or
tile. The cleaning robot 100 sets the power of the fan 8
according to the dirty level of the floor or tile. When the
floor or tile is dirtier, the power of the fan 8 is higher. The
visual sensor identifies a cleanness level of a carpet or
a mat. The visual sensor identifies a dirty level of the
carpet or mat. The cleaning robot 100 sets the power of
the fan 8 according to the dirty level of the carpet or mat.
When the carpet or mat is dirtier, the power of the fan 8
is higher. Alternatively, the visual sensor may further
identify a pile length of the carpet or mat, and the cleaning
robot 100 adjusts the power of the fan 8 according to the
pile length of the carpet or mat. For example, when the
carpet or mat is a short bristle carpet or a short bristle
mat, the cleaning robot 100 sets the power of the fan 8
to 150 W. When the carpet or mat is a medium bristle
carpet or a medium bristle mat, the cleaning robot 100
sets the power of the fan 8 to 200 W. If the carpet or mat
is a long bristle carpet or a long bristle mat, the cleaning
robot 100 sets the power of the fan 8 to 250 W. Such an
arrangement disposed can better reduce power con-
sumption and noise pollution while the cleaning effect of
the cleaning robot 100 is ensured.
[0376] In one of the implementations, referring to FIG.
1, two driving wheels 21 are included. The two driving
wheels 21 have a same rotation axis L2. Vertical distanc-
es from a rotation shaft of the first cleaning roller brush
11 and a rotation shaft of the second cleaning roller brush
12 to a virtual straight line L1 are the same. A vertical
distance H1 between the rotation axis L2 and the virtual
straight line L1 does not exceed 50 mm. With such an
arrangement, in one aspect, the cleaning robot 100 has
a better balance in a movement process. In another as-
pect, during suction of the fan 8, a suction force generated
at the dust suction port 13 is applied to the cleaning robot
100. When the two driving wheels 21 are close to the
dust suction port 13, more of the suction force can be
distributed on the two driving wheels 21. The two driving
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wheels 21 is subjected to a downward pressure, so that
a possibility that the two driving wheels 21 skid on the
to-be-cleaned surface can be reduced. The driving wheel
21 is driven by a second driving assembly. The second
driving assembly includes a second motor 41 and a third
motor 42. The two driving wheels 21 are respectively
driven by the second motor 41 and the third motor 42 to
rotate.
[0377] In one of the implementations, the cleaning ro-
bot 100 further includes a first elastic apparatus (not
shown). The first elastic apparatus is connected to at
least one driving wheel 21, so that the at least one driving
wheel 21 can move up and down relative to the body 10.
With such an arrangement, it is convenient for the clean-
ing robot 100 to move across an obstacle.
[0378] In one of the implementations, referring to FIG.
5, the body 10 includes a bottom surface, a top surface,
and a lateral surface connecting the bottom surface and
the top surface. In consideration of an obstacle avoid-
ance problem and a suction problem of large-particle
dust, a vertical distance from the bottom surface of the
body 10 to the to-be-cleaned surface is at least 12 mm.
Further, the bottom surface is obliquely disposed relative
to the to-be-cleaned surface. A transitional chamfer is
formed between a position at which the bottom surface
and the cleaning roller brush are adjacent and a position
at which the bottom surface and the lateral surface are
connected. A vertical distance H2 between the position
at which the bottom surface and the lateral surface are
connected and the to-be-cleaned surface is at least 15
mm. The cleaning robot 100 may implement a better ob-
stacle surmounting effect.
[0379] In one of the implementations, referring to FIG.
5 and FIG. 6, a rechargeable battery 9 disposed inside
the body 10 provides electrical energy to the cleaning
robot 100, to achieve objectives of movement on and
cleaning of the to-be-cleaned surface. Preferably, the
battery 9 is a sheet battery, for example, a sheet soft-
pack lithium battery.
[0380] Referring to FIG. 5 and FIG. 6, the present dis-
closure further schematically shows a base station 200,
used for parking of the cleaning robot 100, and at least
providing a charging service. The charging service is a
quick charging service. The charging service includes
wired charging or wireless charging. Preferably, a charg-
ing current for charging the cleaning robot 100 by the
base station 200 is above 2 A. When the power of the
fan 8 is high, the power consumption of the cleaning robot
100 is high. Therefore, to reduce a charging time of the
cleaning robot 100 and improve the working efficiency of
the robot, the base station 200 provides the quick charg-
ing service for the cleaning robot 100.
[0381] Further, when the base station 200 performs
wired charging on the cleaning robot 100, a large contact
force is required at an interface between the cleaning
robot 100 and the base station 200. The base station 200
includes a base station charging end 201, and the base
station charging end 201 is joined to a charging end 101

of the cleaning robot. Preferably, novel terminals, for ex-
ample, POGO PINs, are used for the charging end 101
of the cleaning robot and/or the base station charging
end 201.
[0382] In an embodiment, referring to FIG. 5, a second
elastic apparatus 202 is further disposed at the base sta-
tion 200. The second elastic apparatus 202 is subjected
to an external force from the cleaning robot 100, to make
the charging end 101 of the cleaning robot joined to the
base station charging end 201 more tightly. In this imple-
mentation, the charging end 101 of the cleaning robot is
disposed at the bottom surface of the body 10. The clean-
ing robot 100 further includes an auxiliary wheel 22, dis-
posed at the bottom of the body 10, and configured to
support the body 10 on the to-be-cleaned surface and
assist in steering of the body 10. When the cleaning robot
100 parks at the base station 200 to perform charging,
at least one of the auxiliary wheel 22 and the driving wheel
21 is pressed against the second elastic apparatus 202,
the second elastic apparatus 202 deforms, and the clean-
ing robot 100 presses the charging end 101 of the clean-
ing robot against the base station charging end 201 re-
lying on the gravity of cleaning robot. Furthermore, the
base station 200 further includes a pressure structure.
When the cleaning robot 100 parks at the base station
200 for charging, the pressure structure applies an ex-
ternal force to the cleaning robot 100 to make the charg-
ing end of the cleaning robot 100 joined to the base station
charging end 201 more tightly. In this implementation,
the pressure structure includes a lever arm 203 that can
move relative to the base station 200. When the cleaning
robot 100 parks at the base station 200 to perform charg-
ing, the lever arm 203 applies an external force to the
cleaning robot 100 to press the charging end 101 of the
cleaning robot against the base station charging end 201.
For example, when the cleaning robot 100 does not re-
quire charging, the lever arm 203 is in a lifted state. When
the cleaning robot 100 parks at the base station 200 to
perform charging, the lever arm 203 is in a lowered state
and presses the cleaning robot 100, to provide the charg-
ing end 101 of the cleaning robot with a force for pressing
against the base station charging end 201. Certainly, in
addition to the foregoing manner of pressing downward
through the lever arm 203 to increase the contact force,
a motor (not shown) may further provide the base station
charging end 201 with an upward force, to make the base
station charging end 201 tightly pressed against the
charging end 101 of the cleaning robot. For example, the
motor may be disposed below the base station charging
end 201.
[0383] In another embodiment, the second elastic ap-
paratus may be replaced with a V-shaped lever (not
shown). One end of the lever is connected to the auxiliary
wheel 22, and the other end of the lever is connected to
the base station charging end 201. When the auxiliary
wheel 22 is pressed against the lever, the other end is
subjected to a force to make the base station charging
end 201 tightly pressed against the charging end 101 of
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the cleaning robot.
[0384] In another embodiment, to increase the contact
force between the terminals, magnets may be further dis-
posed at preset positions of the charging end 101 of the
cleaning robot and the base station charging end 201, to
increase the contact force through the attraction between
the magnet.
[0385] In one of the implementations, referring to FIG.
6, the base station 200 collects garbage in the cleaning
robot 100. The base station 200 includes a suction ap-
paratus. The suction apparatus is joined to the dust box
7 of the cleaning robot 100, to suck and collect garbage
in the dust box 7. The base station 200 may use another
manner to collect the garbage in the dust box 7. For ex-
ample, the garbage in the dust box 7 is poured and col-
lected into the base station 200. Preferably, at least when
the cleaning robot 100 is parked at the base station 200
for charging, the base station 200 collects the garbage
in the cleaning robot 100.
[0386] Further, after the cleaning robot 100 has per-
formed cleaning for a preset time or a preset quantity of
times, the base station 200 collects the garbage in the
cleaning robot 100. When the cleaning robot 100 cleans
the to-be-cleaned surface at a high frequency or there is
a lot of garbage on the to-be-cleaned surface, a frequen-
cy of collecting the garbage in the cleaning robot 100 by
the base station 200 needs to be increased, to avoid over-
loading of the dust box 7. For example, during a molting
phase of an animal, an amount of garbage on the to-be-
cleaned surface significantly increases. Compared with
normal times, the dust box 7 of the cleaning robot 100 is
filled with garbage more quickly. After performing clean-
ing for a preset time, the cleaning robot 100 returns to
the base station 200 to collect the garbage in the dust
box 7, or after cleaning the to-be-cleaned surface for a
preset number of times, the cleaning robot 100 returns
to the base station 200 to collect the garbage in the dust
box 7.
[0387] The present application further provides a
cleaning robot, which has a cleaning effect equivalent to
that of an upright.
[0388] Referring to FIG. 13, FIG. 14, and FIG. 15, the
cleaning robot 100 includes:

a body 10, having a front end 110;

a movement mechanism 21, including at least one
driving wheel, and configured to support and drive
the cleaning robot to move on a to-be-cleaned
ground, where further, the movement mechanism
further includes an auxiliary wheel 22 located at the
front end of the body;

a cleaning mechanism, including a roller brush 30,
and configured to perform cleaning work on the to-
be-cleaned ground;

a dust suction mechanism, including a fan 8, and

configured to suck garbage cleaned off by the clean-
ing mechanism into the body;

a dust collection mechanism 7, including a dust box,
and configured to collect the garbage sucked into
the body;

a power supply mechanism, including a rechargea-
ble battery 9, and configured to provide energy to
the cleaning robot;

a controller, configured to control the cleaning robot
to move on the to-be-cleaned ground, to implement
autonomous cleaning of the to-be-cleaned ground,

where the roller brush includes at least a first clean-
ing roller brush 11 and a second cleaning roller brush
12, and the first cleaning roller brush and the second
cleaning roller brush are disposed at a bottom of the
body, and are at least partially exposed from the
body; and the first cleaning roller brush and the sec-
ond cleaning roller brush are configured to clean off
garbage on the to-be-cleaned ground during rota-
tion, to facilitate the suction of the dust suction mech-
anism. A rotation axis L1 of the first cleaning roller
brush and a rotation axis L2 of the second cleaning
roller brush are parallel to each other, and the rota-
tion axis of the first cleaning roller brush and the ro-
tation axis of the second cleaning roller brush are
both perpendicular to a traveling direction of the
cleaning robot.

[0389] The fan is disposed inside the body, and a pow-
er of the fan is greater than or equal to 65 W.
[0390] Further, the rotational speeds of the first clean-
ing roller brush and the second cleaning roller brush are
both greater than or equal to 1200 r/min. Rotational
speeds of the first cleaning roller brush and the second
cleaning roller brush are both greater than or equal to
1500 r/min. Further, rotational speeds of the first cleaning
roller brush and the second cleaning roller brush are both
greater than or equal to 1500 r/min, and less than or equal
to 1900 r/min.
[0391] Further, the power of the fan is greater than or
equal to 80 W, and is less than or equal to 150 W.
[0392] Further, the body 10 includes a chassis 40, and
a chassis height at a position of the fan is smaller than a
chassis height at another position at which the fan is not
disposed of the body.
[0393] Further, a value range of the chassis height h1
at the position of the fan is 8 mm to 12 mm; and a value
range of the chassis height h2 at the another position at
which the fan is not disposed of the body is 12 mm to 18
mm.
[0394] Further, the cleaning mechanism includes a
roller brush motor configured to drive the first cleaning
roller brush and the second cleaning roller brush to rotate,
and a value range of a power of the roller brush motor is
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30 W to 35 W.
[0395] Further, the dust suction mechanism further in-
cludes a dust suction port, provided at the bottom of the
body; the first cleaning roller brush and the second clean-
ing roller brush both rotate toward the dust suction port,
to agitate garbage in a cleaning region; and the fan sucks
the garbage agitated into the body through the dust suc-
tion port, and the garbage is collected by the dust box.
Further, the dust suction port is located between the first
cleaning roller brush and the second cleaning roller
brush, a rotation direction of the first cleaning roller brush
is a first direction, a rotation direction of the second clean-
ing roller brush is a second direction, and the first direc-
tion is opposite to the second direction.
[0396] Further, the first cleaning roller brush and the
second cleaning roller brush are disposed in a traveling
direction of the body, and a value range of a length B of
at least one of the first cleaning roller brush and the sec-
ond cleaning roller brush in a direction of the rotation axis
is 180 mm to 195 mm.
[0397] Further, the first cleaning roller brush is a hard
roller brush, and the second cleaning roller brush is a
bristle roller brush. Further, the hard roller brush is a rub-
ber roller brush, and the bristle roller brush includes at
least bristles.
[0398] Further, a value range of a degree of interfer-
ence of the first cleaning roller brush is -2 mm to 4 mm;
and a value range of a degree of interference of the sec-
ond cleaning roller brush is 0 to 6 mm, where the degree
of interference is a depth by which a cleaning portion of
the roller brush extends into an upper surface of the to-
be-cleaned ground.
[0399] Further, in a traveling direction of the body, the
first cleaning roller brush is located in front of the second
cleaning roller brush.
[0400] Further, a capacity of the battery is greater than
or equal to 140 Wh. Further, the capacity of the battery
ranges from 140 Wh to 200 Wh. Preferably, the capacity
of the battery is 170 Wh.
[0401] Further, a power of the cleaning robot is at least
100 W. Furthermore, the power of the cleaning robot
ranges from 100 W to 200 W. Preferably, the power of
the cleaning robot ranges from 130 W to 170 W.
[0402] Further, a ratio of a power of the cleaning robot
to a volume of the cleaning robot is at least 0.01 W/cm3.
[0403] Further, a ratio of a capacity of the battery to a
power of the cleaning robot is greater than or equal to
2500 J/W.
[0404] Further, a ratio of a capacity of the battery to a
volume of the cleaning robot ranges from 0.017 Wh/cm3

to 0.024 Wh/cm3; or a ratio of a capacity of the battery
to the height of the cleaning robot ranges from 1.2
Wh/mm to 2.1 Wh/mm.
[0405] Further, a battery cycle count of the battery for
a cleaning robot with a rated input power PE being greater
than or equal to 100 W ranges from 640 to 960.
[0406] Further, a proportion of a volume of the battery
relative to a volume of the cleaning robot is at least 1/25.

[0407] Further, the battery 9 has a cylindrical shape,
and the battery is disposed on the body in an assembly
direction during installation, where the assembly direc-
tion is a direction that makes an axis X of the battery
perpendicular to a horizontal plane.
[0408] Further, a percentage of the battery in a total
weight of the cleaning robot is greater than or equal to
10%.
[0409] Further, the movement mechanism is config-
ured to drive the cleaning robot to move at a preset move-
ment speed, where a value range of the preset movement
speed is 0.1 m/s to 0.2 m/s.
[0410] Further, the ratio of the power of the cleaning
robot to the preset movement speed is at least 50 J/m.
[0411] A proportion of a sum of the power of the fan
and a power of a roller brush motor configured to drive
the roller brush to rotate relative to the preset movement
speed is at least 45 J/m.
[0412] Further, the movement mechanism is config-
ured to: when the to-be-cleaned ground is a soft ground,
drive the cleaning robot to move at a first movement
speed; and when the to-be-cleaned ground is a hard
ground, drive the cleaning robot to move at a second
movement speed, where the first movement speed is less
than the second movement speed.
[0413] Further, a value range of the first movement
speed is 0.24 m/s to 0.36 m/s; and a value range of the
second movement speed is 0.12 m/s to 0.18 m/s.
[0414] Further, the cleaning robot further includes a
driving motor configured to drive the movement mecha-
nism to move, and a value range of a power of the driving
motor is 4 W to 6 W. Preferably, the power of the driving
motor is 5 W.
[0415] Further, the cleaning robot further includes a
driving motor, disposed in the body, and configured to
drive the movement mechanism to rotate, where a pro-
portion of a sum of the power of the fan and a power of
a roller brush motor configured to drive the roller brush
to rotate relative to a power of the driving motor is at least
15.
[0416] Further, an energy input per unit area of the
cleaning robot is at least 4000 J/m2.
[0417] Further, a ratio of an energy input per unit area
of the cleaning robot to a height of the cleaning robot is
greater than or equal to 11.7 Wh/m3; or a ratio of an
energy input per unit area of the cleaning robot to a vol-
ume of the cleaning robot is greater than or equal to 158.7
Wh/m5.
[0418] Further, for a standard test carpet, a cleaning
efficiency of the cleaning robot is greater than or equal
to 80%; and
for a nonstandard test carpet, the cleaning efficiency of
the cleaning robot is greater than or equal to 25%.
[0419] Further, for a standard test carpet, a ratio of a
cleaning efficiency of the cleaning robot to a power of the
cleaning robot is greater than or equal to 0.004/W; and
for a nonstandard test carpet, the cleaning efficiency of
the cleaning robot is greater than or equal to 0.00125/W.
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[0420] Furthermore, for a standard test carpet, a value
range of the cleaning efficiency of the cleaning robot
ranges from 80% to 95%; and
for a nonstandard test carpet, the cleaning efficiency of
the cleaning robot is greater than or equal to 35% to 70%.
[0421] Further, for a standard test carpet, a ratio of a
cleaning efficiency of the cleaning robot to a height of the
cleaning robot is greater than or equal to 7/m; or for a
standard test carpet, a ratio of a cleaning efficiency of
the cleaning robot to a volume of the cleaning robot is
greater than or equal to 72.7/m3.
[0422] Further, the cleaning robot has a hard ground
cleaning mode and a soft ground cleaning mode, where
a power of the cleaning robot in the hard ground cleaning
mode is less than or equal to a power of the cleaning
robot in the soft ground cleaning mode.
[0423] Further, the power of the cleaning robot in the
soft ground cleaning mode ranges from 105 W to 155 W;
and the power of the cleaning robot in the hard ground
cleaning mode ranges from 60 W to 100 W.
[0424] Further, a ratio of the power of the cleaning robot
in the soft ground cleaning mode to the power of the
cleaning robot in the hard ground cleaning mode ranges
from 1.55 to 1.75.
[0425] Further, the cleaning robot further includes a
ground detection mechanism, detecting a ground type of
the to-be-cleaned ground.
[0426] Further, the controller is configured to control
the cleaning robot according to the ground type of the to-
be-cleaned ground to switch to a corresponding ground
cleaning mode.
[0427] The foregoing embodiments only describe sev-
eral implementations of the present invention, which are
described specifically and in detail, but cannot be con-
strued as a limitation to the patent scope of the present
invention. It should be noted that for a person of ordinary
skill in the art, several transformations and improvements
can be made without departing from the idea of the
present invention. Unless otherwise particularly indicat-
ed, the foregoing features may all be combined with each
other to obtain new implementations without causing any
conflict. These implementations belong to the scope of
protection of the present invention.

Claims

1. A cleaning robot, characterized in that, comprising:

a body, having a front end;
a movement mechanism, comprising at least
one driving wheel, and configured to support and
drive the cleaning robot to move on a to-be-
cleaned ground;
a cleaning mechanism, comprising a roller
brush, and configured to perform cleaning work
on the to-be-cleaned ground;
a dust suction mechanism, comprising a fan,

and configured to suck garbage cleaned off by
the cleaning mechanism into the body;
a dust collection mechanism, comprising a dust
box, and configured to collect the garbage
sucked into the body; and
a controller, configured to control the cleaning
robot to move on the to-be-cleaned ground, to
implement autonomous cleaning of the to-be-
cleaned ground,
wherein the roller brush comprises at least a first
cleaning roller brush and a second cleaning roll-
er brush, the first cleaning roller brush and the
second cleaning roller brush are disposed at a
bottom of the body, and are at least partially ex-
posed from the body;
the first cleaning roller brush and the second
cleaning roller brush are configured to clean off
garbage on the to-be-cleaned ground during ro-
tation, to facilitate the suction by the dust suction
mechanism; and
the fan is disposed inside the body, and a power
of the fan is greater than or equal to 65 W.

2. The cleaning robot according to claim 1, character-
ized in that the power of the fan is greater than or
equal to 65 W, and is less than 120 W.

3. The cleaning robot according to claim 2, character-
ized in that a value range of a flow rate at an inlet
of the fan when the fan is fully open is 0.7 m3/min to
0.9 m3/min; a value range of a flow rate at the inlet
of the fan when the fan is fully open is 0.7 m3/min to
0.9 m3/min; and a static pressure at the inlet of the
fan when the fan is fully blocked ranges from 6.5 Kpa
to 12 Kpa.

4. The cleaning robot according to claim 1, character-
ized in that a fan with a rated input power of 80 W
is selected for the fan, and at the rated input power,
a degree of vacuum of the fan ranges from 7.6 Kpa
to 8.2 Kpa; and a test value of a flow rate at an inlet
when the fan is fully open approximately ranges from
0.72 m3/min to 0.75 m3/min.

5. The cleaning robot according to claim 1, character-
ized in that the fan accounts for 0.5% to 1% of a
total volume of the cleaning robot.

6. The cleaning robot according to claim 5, character-
ized in that the body comprises a chassis, and a
chassis height at a position of the fan is smaller than
a chassis height at another position at which the fan
is not disposed of the body.

7. The cleaning robot according to claim 6, character-
ized in that a value range of the chassis height at
the position of the fan is 8 mm to 12 mm; and a value
range of the chassis height at the another position
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at which the fan is not disposed of the body is 12 mm
to 18 mm.

8. The cleaning robot according to claim 1, character-
ized in that rotational speeds of the first cleaning
roller brush and the second cleaning roller brush are
both greater than or equal to 1500 r/min.

9. The cleaning robot according to claim 1, character-
ized in that the cleaning mechanism comprises a
roller brush motor configured to drive the first clean-
ing roller brush and the second cleaning roller brush
to rotate, and a value range of a power of the roller
brush motor is 30 W to 35 W.

10. The cleaning robot according to claim 1, character-
ized in that the dust suction mechanism further com-
prises a dust suction port, provided at the bottom of
the body; the first cleaning roller brush and the sec-
ond cleaning roller brush both rotate toward the dust
suction port, to agitate garbage in a cleaning region;
and the fan sucks the garbage agitated into the body
through the dust suction port, and the garbage is
collected by the dust box.

11. The cleaning robot according to claim 10, charac-
terized in that the dust suction port is located be-
tween the first cleaning roller brush and the second
cleaning roller brush, a rotation direction of the first
cleaning roller brush is a first direction, a rotation
direction of the second cleaning roller brush is a sec-
ond direction, and the first direction is opposite to
the second direction.

12. The cleaning robot according to claim 1, character-
ized in that the first cleaning roller brush and the
second cleaning roller brush are disposed in a
traveling direction of the body, a rotation axis of the
first cleaning roller brush and a rotation axis of the
second cleaning roller brush are parallel to each oth-
er, and the rotation axis of the first cleaning roller
brush and the rotation axis of the second cleaning
roller brush are both perpendicular to a traveling di-
rection of the cleaning robot,
wherein a value range of a length of at least one of
the first cleaning roller brush and the second clean-
ing roller brush in a direction of the rotation axis is
190 mm to 195 mm.

13. The cleaning robot according to claim 1, character-
ized in that the first cleaning roller brush is a hard
roller brush, and the second cleaning roller brush is
a bristle roller brush.

14. The cleaning robot according to claim 13, charac-
terized in that a value range of a degree of interfer-
ence of the first cleaning roller brush is 1.5 mm to
2.5 mm; and a value range of a degree of interference

of the second cleaning roller brush is 3 mm to 5 mm,
wherein the degree of interference is a depth by
which a cleaning portion of the roller brush extends
into an upper surface of the to-be-cleaned ground.

15. The cleaning robot according to claim 13, charac-
terized in that the hard roller brush is a rubber roller
brush, and the bristle roller brush comprises at least
bristles.

16. The cleaning robot according to claim 13, charac-
terized in that in a traveling direction of the body,
the first cleaning roller brush is located in front of the
second cleaning roller brush.

17. The cleaning robot according to claim 1, character-
ized in that the cleaning robot further comprises a
power supply mechanism, comprising a rechargea-
ble battery, and configured to provide energy to the
cleaning robot.

18. The cleaning robot according to claim 17, charac-
terized in that a capacity of the battery ranges from
140 Wh to 200 Wh.

19. The cleaning robot according to claim 17, charac-
terized in that a ratio of a capacity of the battery to
a power of the cleaning robot is greater than or equal
to 2500 J/W.

20. The cleaning robot according to claim 17, charac-
terized in that a ratio of a capacity of the battery to
a volume of the cleaning robot ranges from 0.017
Wh/cm3 to 0.024 Wh/cm3; or a ratio of a capacity of
the battery to a height of the cleaning robot ranges
from 1.2 Wh/mm to 2.1 Wh/mm.

21. The cleaning robot according to claim 17, charac-
terized in that a battery cycle count of the battery
for a cleaning robot with a rated input power PE being
greater than or equal to 100 W ranges from 640 to
960.

22. The cleaning robot according to claim 18, charac-
terized in that a proportion of a volume of the battery
relative to a volume of the cleaning robot is at least
1/25.

23. The cleaning robot according to claim 22, charac-
terized in that the battery has a cylindrical shape,
and the battery is disposed on the body in an assem-
bly direction during installation, wherein the assem-
bly direction is a direction that makes an axis of the
battery perpendicular to a horizontal plane.

24. The cleaning robot according to claim 18, charac-
terized in that a percentage of the battery in a total
weight of the cleaning robot is greater than or equal
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to 10%.

25. The cleaning robot according to claim 1, character-
ized in that the cleaning robot further comprises a
driving motor configured to drive the movement
mechanism to move, and a value range of a power
of the driving motor is 4 W to 6 W.

26. The cleaning robot according to claim 1, character-
ized in that the movement mechanism is configured
to drive the cleaning robot to move at a preset move-
ment speed, wherein a value range of the preset
movement speed is 0.1 m/s to 0.2 m/s.

27. The cleaning robot according to claim 1, character-
ized in that the movement mechanism is configured
to: when the to-be-cleaned ground is a soft ground,
drive the cleaning robot to move at a first movement
speed; and
when the to-be-cleaned ground is a hard ground,
drive the cleaning robot to move at a second move-
ment speed, wherein the first movement speed is
less than the second movement speed.

28. The cleaning robot according to claim 27, charac-
terized in that a value range of the first movement
speed is 0.24 m/s to 0.36 m/s; and a value range of
the second movement speed is 0.12 m/s to 0.18 m/s.

29. The cleaning robot according to claim 1, character-
ized in that an energy input per unit area of the clean-
ing robot is at least 4000 J/m2.

30. The cleaning robot according to claim 1, character-
ized in that a ratio of an energy input per unit area
of the cleaning robot to a height of the cleaning robot
is greater than or equal to 11.7 Wh/m3; or a ratio of
an energy input per unit area of the cleaning robot
to a volume of the cleaning robot is greater than or
equal to 158.7 Wh/m5.

31. The cleaning robot according to claim 1, character-
ized in that the movement mechanism is configured
to drive the cleaning robot to move at a preset move-
ment speed, wherein a ratio of a power of the clean-
ing robot to the preset movement speed is at least
50 J/m.

32. The cleaning robot according to claim 1, character-
ized in that the movement mechanism is configured
to drive the cleaning robot to move at a preset move-
ment speed, wherein a proportion of a sum of the
power of the fan and a power of a roller brush motor
configured to drive the roller brush to rotate relative
to the preset movement speed is at least 45 J/m.

33. The cleaning robot according to claim 1, character-
ized in that the cleaning robot further comprises a

driving motor, disposed in the body, and configured
to drive the movement mechanism to rotate, wherein
a proportion of a sum of the power of the fan and a
power of a roller brush motor configured to drive the
roller brush to rotate relative to a power of the driving
motor is at least 15.

34. The cleaning robot according to claim 1, character-
ized in that for a standard test carpet, a cleaning
efficiency of the cleaning robot is greater than or
equal to 80%.

35. The cleaning robot according to claim 1, character-
ized in that for a standard test carpet, a ratio of a
cleaning efficiency of the cleaning robot to a height
of the cleaning robot is greater than or equal to 7/m;
or for a standard test carpet, a ratio of a cleaning
efficiency of the cleaning robot to a volume of the
cleaning robot is greater than or equal to 72.7/m3.

36. The cleaning robot according to claim 1, character-
ized in that for a standard test carpet, a ratio of a
cleaning efficiency of the cleaning robot to a power
of the cleaning robot is greater than or equal to
0.004/W.

37. The cleaning robot according to claim 1, character-
ized in that a power of the cleaning robot is at least
100 W.

38. The cleaning robot according to claim 1, character-
ized in that a ratio of a power of the cleaning robot
to a volume of the cleaning robot is at least 0.01
W/cm3.

39. The cleaning robot according to claim 1, character-
ized in that the cleaning robot has a hard ground
cleaning mode and a soft ground cleaning mode,
wherein a power of the cleaning robot in the hard
ground cleaning mode is less than or equal to a pow-
er of the cleaning robot in the soft ground cleaning
mode.

40. The cleaning robot according to claim 39, charac-
terized in that the power of the cleaning robot in the
soft ground cleaning mode ranges from 105 W to
155 W; and the power of the cleaning robot in the
hard ground cleaning mode ranges from 60 W to 100
W.

41. The cleaning robot according to claim 39, charac-
terized in that a ratio of the power of the cleaning
robot in the soft ground cleaning mode to the power
of the cleaning robot in the hard ground cleaning
mode ranges from 1.55 to 1.75.

42. The cleaning robot according to claim 39, charac-
terized in that the cleaning robot further comprises
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a ground detection mechanism, detecting a ground
type of the to-be-cleaned ground.

43. The cleaning robot according to claim 42, charac-
terized in that the controller is configured to control
the cleaning robot according to the ground type of
the to-be-cleaned ground to switch to a correspond-
ing ground cleaning mode.

44. A cleaning robot, characterized in that, comprising:

a body, having a front end;
a movement mechanism, supporting and driving
the cleaning robot to move on a to-be-cleaned
ground;
a beating mechanism, performing beating work
on the to-be-cleaned ground;
a dust suction mechanism, sucking garbage ag-
itated by the beating mechanism into the body;
a dust collection mechanism, collecting the
sucked garbage; and
a power supply mechanism, providing energy to
the cleaning robot,
the cleaning robot has a first cleaning effect, the
first cleaning effect is used for representing a
cleaning effect produced by cleaning the to-be-
cleaned ground once by the cleaning robot by
using the beating mechanism and the dust suc-
tion mechanism and driven by the movement
mechanism, wherein
the first cleaning effect is represented by a sin-
gle-time cleaning efficiency; and for a standard
test carpet, a ratio of the single-time cleaning
efficiency of the cleaning robot to a height of the
cleaning robot is greater than or equal to 7/m.

45. The cleaning robot according to claim 44, charac-
terized in that
the cleaning robot is configured to make the ratio of
the single-time cleaning efficiency to the height of
the cleaning robot greater than or equal to 7/m in at
least one of the following manners:

A: a beating frequency of the beating mecha-
nism is increased;
B: the beating mechanism beats a same strand
of pile of the standard test carpet in at least two
directions;
C: a length by which the beating mechanism
contacts the standard test carpet in a single time
of beating ranges from 190 mm to 195 mm;
D: the beating mechanism comprises a cleaning
portion contacting a surface of the to-be-cleaned
ground, and a degree of interference between
the cleaning portion and the standard test carpet
is 2 mm to 5 mm, wherein the degree of inter-
ference is used for representing a depth value
by which the cleaning portion extends into a non-

standard test carpet or the standard test carpet;
E: the dust suction mechanism comprises a fan
disposed in the body, and a power of the fan is
greater than or equal to 65 W; and
F: a movement speed of the cleaning robot is
0.1 m/s to 0.2 m/s.

46. The cleaning robot according to claim 45, charac-
terized in that
the cleaning robot is configured to make the ratio of
the single-time cleaning efficiency to the height of
the cleaning robot greater than or equal to 7/m in a
combination of the following manners:

A: the beating frequency of the beating mecha-
nism is greater than or equal to 3000/min;
B: the beating mechanism beats each strand of
pile of the standard test carpet in at least two
directions; and
E: the dust suction mechanism comprises the
fan disposed in the body, and the power of the
fan is greater than or equal to 65 W.

47. The cleaning robot according to claim 46, charac-
terized in that the beating frequency of the beating
mechanism is increased in at least one of the follow-
ing manners in A:

the beating mechanism comprises a cleaning
roller brush, the cleaning roller brush comprises
at least a first cleaning roller brush and a second
cleaning roller brush, and the first cleaning roller
brush and the second cleaning roller brush clean
off garbage on the to-be-cleaned ground during
rotation, to facilitate the suction by the dust suc-
tion mechanism; and
the beating mechanism comprises the cleaning
roller brush, and a rotational speed of the clean-
ing roller brush is at least 1500 r/min.

48. The cleaning robot according to claim 47, charac-
terized in that the beating mechanism comprises
the cleaning roller brush, the cleaning roller brush
comprises at least the first cleaning roller brush and
the second cleaning roller brush, a rotational speed
of the first cleaning roller brush is equal to a rotational
speed of the second cleaning roller brush, and the
rotational speed of the first cleaning roller brush and
the rotational speed of the second cleaning roller
brush are both 1500 r/min.

49. The cleaning robot according to claim 47, charac-
terized in that the beating mechanism further com-
prises a roller brush motor, disposed in the body,
and configured to drive the first cleaning roller brush
and the second cleaning roller brush to rotate, and
a power of the roller brush motor is 30 W to 35 W.
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50. The cleaning robot according to claim 46, charac-
terized in that a ratio of the power of the fan to a
power of the cleaning robot is 80/130.

51. The cleaning robot according to claim 49, charac-
terized in that a ratio of a sum of the power of the
fan and the power of the roller brush motor to the
movement speed of the cleaning robot is 45 J/m.

52. The cleaning robot according to claim 45, charac-
terized in that the body comprises a chassis, and a
chassis height at a position of the fan is smaller than
a chassis height at another position at which the fan
is not disposed of the body.

53. The cleaning robot according to claim 52, charac-
terized in that a value range of the chassis height
at the position of the fan is 8 mm to 12 mm; and a
value range of the chassis height at the another po-
sition at which the fan is not disposed of the body is
12 mm to 18 mm.

54. The cleaning robot according to claim 44, charac-
terized in that the cleaning robot further comprises
the power supply mechanism, comprising a re-
chargeable battery, and configured to provide ener-
gy to the cleaning robot.

55. The cleaning robot according to claim 54, charac-
terized in that a capacity of the battery ranges from
140 Wh to 200 Wh.

56. The cleaning robot according to claim 54, charac-
terized in that a ratio of a capacity of the battery to
a power of the cleaning robot is greater than or equal
to 2500 J/W.

57. The cleaning robot according to claim 54, charac-
terized in that a ratio of a capacity of the battery to
a volume of the cleaning robot ranges from 0.017
Wh/cm3 to 0.024 Wh/cm3; or a ratio of a capacity of
the battery to the height of the cleaning robot ranges
from 1.2 Wh/mm to 2.1 Wh/mm.

58. The cleaning robot according to claim 54, charac-
terized in that a battery cycle count of the battery
for a cleaning robot with a rated input power PE being
greater than or equal to 100 W ranges from 640 to
960.

59. The cleaning robot according to claim 55, charac-
terized in that a proportion of a volume of the battery
relative to a volume of the cleaning robot is at least
1/25.

60. The cleaning robot according to claim 59, charac-
terized in that the battery has a cylindrical shape,
and the battery is disposed on the body in an assem-

bly direction during installation, wherein the assem-
bly direction is a direction that makes an axis of the
battery perpendicular to a horizontal plane.

61. The cleaning robot according to claim 55, charac-
terized in that a percentage of the battery in a total
weight of the cleaning robot is greater than or equal
to 10%.

62. A cleaning robot, characterized in that, comprising:

a body, having a front end;
a movement mechanism, supporting and driving
the cleaning robot to move on a to-be-cleaned
ground;
a beating mechanism, performing beating work
on the to-be-cleaned ground;
a dust suction mechanism, sucking garbage ag-
itated by the beating mechanism into the body;
a dust collection mechanism, collecting the
sucked garbage; and
a power supply mechanism, providing energy to
the cleaning robot,
wherein the cleaning robot is configured to make
a ratio of an energy input per unit area produced
by cleaning the to-be-cleaned ground once by
the cleaning robot by using the beating mecha-
nism and the dust suction mechanism and driv-
en by the movement mechanism to a height of
the cleaning robot is greater than or equal to
11.7 Wh/m3.

63. The cleaning robot according to claim 62, charac-
terized in that the cleaning robot is configured to
make the ratio of the energy input per unit area to
the height of the cleaning robot greater than or equal
to 11.7 Wh/m3 in at least one of the following man-
ners:

A: a beating frequency of the beating mecha-
nism is increased;
B: the beating mechanism beats a same strand
of pile of the standard test carpet in at least two
directions;
C: a length by which the beating mechanism
contacts the standard test carpet in a single time
of beating ranges from 190 mm to 195 mm;
D: the beating mechanism comprises a cleaning
portion contacting a surface of the to-be-cleaned
ground, and a degree of interference between
the cleaning portion and the standard test carpet
is 2 mm to 5 mm, wherein the degree of inter-
ference is used for representing a depth value
by which the cleaning portion extends into a non-
standard test carpet or the standard test carpet;
E: the dust suction mechanism comprises a fan
disposed in the body, and a power of the fan is
greater than or equal to 65 W; and
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F: a movement speed of the cleaning robot is
0.1 m/s to 0.2 m/s.

64. The cleaning robot according to claim 63, charac-
terized in that
the cleaning robot is configured to make the ratio of
the energy input per unit area to the height of the
cleaning robot greater than or equal to 11.7 Wh/m3

in a combination of the following manners:

A: the beating frequency of the beating mecha-
nism is greater than or equal to 3000/min;
B: the beating mechanism beats each strand of
pile of the standard test carpet in at least two
directions; and
E: the dust suction mechanism comprises the
fan disposed in the body, and the power of the
fan is greater than or equal to 65 W.

65. The cleaning robot according to claim 64, charac-
terized in that the beating frequency of the beating
mechanism is increased in at least one of the follow-
ing manners in A:

the beating mechanism comprises a cleaning
roller brush, the cleaning roller brush comprises
at least a first cleaning roller brush and a second
cleaning roller brush, and the first cleaning roller
brush and the second cleaning roller brush clean
off garbage on the to-be-cleaned ground during
rotation, to facilitate the suction by the dust suc-
tion mechanism; and
the beating mechanism comprises the cleaning
roller brush, and a rotational speed of the clean-
ing roller brush is at least 1500 r/min.

66. The cleaning robot according to claim 65, charac-
terized in that the beating mechanism comprises
the cleaning roller brush, the cleaning roller brush
comprises at least the first cleaning roller brush and
the second cleaning roller brush, a rotational speed
of the first cleaning roller brush is equal to a rotational
speed of the second cleaning roller brush, and the
rotational speed of the first cleaning roller brush and
the rotational speed of the second cleaning roller
brush are both 1500 r/min.

67. The cleaning robot according to claim 65, charac-
terized in that the beating mechanism further com-
prises a roller brush motor, disposed in the body,
and configured to drive the first cleaning roller brush
and the second cleaning roller brush to rotate, and
a power of the roller brush motor is 30 W to 35 W.

68. The cleaning robot according to claim 67, charac-
terized in that a ratio of a sum of the power of the
fan and the power of the roller brush motor to the
movement speed of the cleaning robot is 45 J/m.

69. The cleaning robot according to claim 63, charac-
terized in that the body comprises a chassis, and a
chassis height at a position of the fan is smaller than
a chassis height at another position at which the fan
is not disposed of the body.

70. The cleaning robot according to claim 69, charac-
terized in that a value range of the chassis height
at the position of the fan is 8 mm to 12 mm; and a
value range of the chassis height at the another po-
sition at which the fan is not disposed of the body is
12 mm to 18 mm.

71. The cleaning robot according to claim 62, charac-
terized in that the cleaning robot further comprises
the power supply mechanism, comprising a re-
chargeable battery, and configured to provide ener-
gy to the cleaning robot.

72. The cleaning robot according to claim 71, charac-
terized in that a capacity of the battery ranges from
140 Wh to 200 Wh.

73. The cleaning robot according to claim 71, charac-
terized in that a ratio of a capacity of the battery to
a power of the cleaning robot is greater than or equal
to 2500 J/W.

74. The cleaning robot according to claim 71, charac-
terized in that a ratio of a capacity of the battery to
a volume of the cleaning robot ranges from 0.017
Wh/cm3 to 0.024 Wh/cm3; or a ratio of a capacity of
the battery to the height of the cleaning robot ranges
from 1.2 Wh/mm to 2.1 Wh/mm.

75. The cleaning robot according to claim 71, charac-
terized in that a battery cycle count of the battery
for a cleaning robot with a rated input power PE being
greater than or equal to 100 W ranges from 640 to
960.

76. The cleaning robot according to claim 72, charac-
terized in that a proportion of a volume of the battery
relative to a volume of the cleaning robot is at least
1/25.

77. The cleaning robot according to claim 76, charac-
terized in that the battery has a cylindrical shape,
and the battery is disposed on the body in an assem-
bly direction during installation, wherein the assem-
bly direction is a direction that makes an axis of the
battery perpendicular to a horizontal plane.

78. The cleaning robot according to claim 72, charac-
terized in that a percentage of the battery in a total
weight of the cleaning robot is greater than or equal
to 10%.
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