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(54) Title: VACUUM CLEANER AND METHOD OF CONTROLLING SAME

(54)
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(57) Abstract: A vacuum cleaner of the
present invention comprises: a cleaner body; a
suctioning device communicating with the
cleaner body; a wheel capable of moving the
cleaner body; a motor for driving the wheel; a
sensor for sensing the rotation angle of the
cleaner body with respect to the center of rota-
tion of the wheel; a memory in which a plural-
ity of reference values for the sensor are
stored; and a controller for deciding on one
reference value from among the plurality of
reference values and controlling the motor ac-
cording to the size of an angle value sensed by
the sensor, on the basis of the decided refer-
ence value.
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[DESCRIPTION]

[Invention Title]

Vacuum cleaner and method of controlling the same

[Technical Field])

A vacuum cleaner and method of controlling the same are disclosed herein.

[Background Art]

Generally, a vacuum cleaner is an apparatus which suctions air including dust by

using a vacuum pressure generated by a suction motor installed inside a main body, and

filters the dust in the main body.

The vacuum cleaner may be classified into a canister type in which a suction portion

for sucking the air including the dust is provided separately with the main body and

connected by a connecting pipe, and an up-right type in which a suction device is directly

connected to the main body.

And, in the case of the canister type vacuum cleaner, cleaning may be performed as

the suction portion is moved forward and backward or left and right while the main body is

stopped, and in the case of the up-right type vacuum cleaner, cleaning may be performed as

the main body and the suction portion are moved at the same time.



Of course, in the case of the canister type, when the suction portion is spaced apart

from the main body, the main body may be moved by a force through which a user pulls the

main body.

In Korean Patent Publication No. 10-1012953 (published on Jan 27, 2011), there is

disclosed a vacuum cleaner which may move a main body automatically.

The vacuum cleaner of the prior art may include a main body; a main wheel for

moving the main body; a driving motor for driving the main wheel; a detecting portion for

detecting a rotation of the main body; and a controller controlling an operation of the driving

motor by comparing a detecting value detected from the detecting portion and a determined

reference value.

And, in order to prevent an abnormal motion of the main body about an error of the

detecting portion, a step determining the reference value is performed when power is supplied

to the main body.

In the case of the prior art, as an average value of an angle value while the main body

is rotated in one direction and an angle value while the main body is rotated in the other

direction is determined as the reference value, the reference value is always constant, and

thus the error of the detecting portion may be reduced.

However, a position of weight center of the main body is varied according to a height



of the user, flooring material, distribution on cleaner production, and dust quantity in the

cleaner, but in the case of the prior art, since the reference value is constant, there is an

disadvantage that the main body may not perform an optimal driving.

For example, in the case of a tall person, cleaning is performed while the main body is

tilted slightly backward, and in the case of a short person, cleaning is performed while the

main body is titled slightly forward, but when the reference value is constant, there may be a

problem that the main body is unintentionally moved forward or backward depending on the

height of the user.

[Disclosure]

[ Technical Problem]

The present invention is directed to providing a vacuum cleaner which may be moved

automatically by following a user, and method of controlling the same.

The present invention is also directed to providing a vacuum cleaner which may

perform an optimum driving performance as determining a reference in response to changes

in a weight center of a cleaner main body.

[ Technical Solution]

One aspect of the present invention provides a vacuum cleaner including a cleaner
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main body; a suction device communicated with the cleaner main body; a wheel which may

move the cleaner main body; a motor for driving the wheel; a sensor to detect a rotation angle

of the cleaner main body about a rotation center of the wheel; a memory in which a plurality

of reference values about the sensor are stored; and a controller which determines one

reference value of the plurality of reference values and controls the motor depending on a

size of an angle value detected from the sensor based on the determined reference value,

wherein the controller determines any one of the plurality reference values after operating the

motor about each of the plurality of reference values.

For determining one reference value of the plurality of reference values, the controller

may rotate the motor at a reference angle in a second direction which is opposite to a first

direction after rotating the motor at the reference angle in the first direction.

A current detecting portion for detecting a current of the motor may be further

included, and the current may be detected from the current detecting portion whenever the

motor is operated about each of the reference values, and the controller may determine a

reference value having a minimum current value among the current values detected from the

current detecting portion.

The sensor may be one of an angle sensor, an acceleration sensor and a gyro sensor.

The controller may determine any one reference value of the plurality of reference
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values whenever the cleaner main body starts to be operated.

In the case in which the angle value detected from the sensor departs from a range of

forward and backward angle value, the controller may control the motor so that the cleaner

main body moves forward or backward.

The forward angle value or the backward angle value may be varied depending on the

reference value.

An auxiliary wheel for a movement of the cleaner main body may be further included,

and when the angle value detected from the sensor is within the range of the forward and

backward angle value, the auxiliary wheel may be spaced apart from the bottom.

Another aspect of the present invention provides a vacuum cleaner including a cleaner

main body; a suction device communicated with the cleaner main body; a wheel which may

move the cleaner main body; a motor to drive the wheel; a sensor to detect a value changed

depending on a movement of a detection target about a rotation center of the wheel; and a

controller which determines one reference value of a plurality of reference values, each of the

reference values being associated with a respective starting position for the detection target,

and controls the motor according to a relative movement of the detection target based on the

movement of the detection target detected by the sensor from the starting position associated

with determined reference value,
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wherein the controller determines the one reference value of the plurality of reference

values after operating the motor to position the detection target about each of the starting

positions associated with the plurality of reference values, wherein in the case in which the

detecting value exceeds a forward reference value, the controller controls the motor so that

the cleaner main body moves forward, and in the case in which the detecting value exceeds a

backward reference value, the controller controls the motor so that the cleaner main body

moves backward.

Also another aspect of the present invention provides a method of controlling the

vacuum cleaner including inputting a start command of a cleaner main body; detecting, by a

sensor provided in the cleaner main body, a value changed along a movement of a detection

target; and controlling a motor to rotate a wheel of the cleaner main body according to a

detected value detected from the sensor,

wherein a controller determines one reference value of a plurality of reference values,

each of the reference values being associated with a respective starting position for the

detection target, and controls the motor according to a relative movement of the detection

target based on the movement of the detection target detected by the sensor from the starting

position associated with determined reference value,

wherein the controller determines the one reference value of the plurality of reference

values after operating the motor to position the detection target about each of the starting
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positions associated with the plurality of reference values,

wherein in the case in which the detecting value exceeds the forward reference value,

the controller controls the motor so that the cleaner main body moves forward, and in the

case in which the detecting value exceeds a backward reference value, the controller may

control the motor so that the cleaner main body moves backward.

The detection target may be the cleaner main body.

The detecting value may be a rotation angle of the cleaner main body about a rotation

center of the wheel.

The sensor may be one of an angle sensor, an acceleration sensor and a gyro sensor.

When the detecting value is equal to or less than the forward reference value while the

cleaner main body moves forward, the controller may stop the motor.

When the detecting value is equal to or less than the backward reference value while

the cleaner main body moves backward, the controller may stop the motor.

In the case in which the detecting value detected from the sensor is within a range of

the forward reference value and the backward reference value while the motor is stopped, the

controller may maintain a state in which the motor is stopped.



[Advantageous Effects]

According to the proposed invention, as the cleaner main body is moved

automatically in the cleaning process by a detection of tilt of the cleaner main body, a

distance between the user and the cleaner main body may be maintained in a certain distance.

Therefore, since the user does not need to move the cleaner main body directly, there

is an advantage that a cleaning convenience of the user is improved.

Also, since one reference value of the plurality of reference values is decided

whenever the cleaning is performed based on a position of a weight center line of the cleaner

main body, and whether the movement of the cleaner main body is determined based on the

determined reference value, an abnormal motion of the main body may be prevented.

[Description of Drawings]

FIG. 1 is a view illustrating a vacuum cleaner when a first user performs a cleaning;

FIG. 2 is a view illustrating the vacuum cleaner when a second user performs the

cleaning;

FIG. 3 is a block diagram of the vacuum cleaner according to an embodiment of the

present invention;

FIG. 4 is a flow diagram illustrating a method for determining a reference value of an

angle sensor of the vacuum cleaner;



FIG. 5 is a flow diagram illustrating a control method of a motor for determining the

reference value of the angle sensor;

FIG. 6 is a view illustrating a plurality of reference values which may be determined;

and

FIG. 7 is a view illustrating a using state of the vacuum cleaner of the present

invention.

[Mode for Invention]

Hereinafter, exemplary embodiments of the present disclosure will be described with

reference to the accompanying drawings. Regarding the reference numerals assigned to the

elements in the drawings, it should be noted that the same elements may be designated by the

same reference numerals, wherever possible, even though they are shown in different

drawings.

Also, in the description of embodiments, terms such as first, second, A, B, (a), (b) or

the like may be used herein when describing components of the present invention. Each of

these terminologies is not used to define an essence, order or sequence of a corresponding

component but used merely to distinguish the corresponding component from other

component(s). It should be noted that if it is described in the specification that one

component is “connected,” “coupled” or “joined” to another component, the former may be
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directly “connected,” “coupled” or “joined” to the latter or “‘connected,” “coupled” or “joined”

to the latter via another component.

FIG. 1 is a view illustrating a vacuum cleaner when a first user performs a cleaning,

FIG. 2 is a view illustrating the vacuum cleaner when a second user performs the cleaning,

and FIG. 3 is a block diagram of the vacuum cleaner according to an embodiment of the

present invention.

Referring to FIGS. 1 to 3, a vacuum cleaner 1 according to an embodiment of the

present invention may include a cleaner main body 10 having a suction motor 32.

Also, the vacuum cleaner 1 may include one or more main wheels 11 and 12 for a

movement of the cleaner main body 10. The vacuum cleaner 1 may include a plurality of

main wheels 11 and 12 so as to move stably.

The plurality of main wheels 11 and 12 may include a first wheel 11 and a second

wheel 12.

The cleaner main body 10 may be rotated about a rotation center of the plurality of

main wheels 11 and 12. That is, the rotation center of the plurality of main wheels 11 and

12 may be matched with a rotation center of the cleaner main body 10.

A weight center of the cleaner main body 10 may be positioned higher than the

rotation center of the plurality of main wheels 11 and 12, but is not limited thereto. In this
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case, the cleaner main body 10 is in an unstable state and the rotation of the cleaner main

body 10 with respect to the rotation center may be performed smoothly.

While the cleaner main body 10 is rotated, the vacuum cleaner 1 may further include a

plurality of auxiliary wheels 13 and 14 helping the movement of the cleaner main body 10.

In the present invention, when the cleaner main body 10 is rotated in a

counterclockwise direction based on the FIG. 1, that is defined to be rotated in a front

direction (a first direction), and when rotated in a clockwise direction, that is defined to be

rotated in a rear direction (a second direction).

The plurality of auxiliary wheels 13 and 14 may include a first auxiliary wheel 13

which may be in contact with a bottom surface when the cleaner main body 10 is rotated in

the front direction and a second auxiliary wheel 14 which may be in contact with the bottom

surface when the cleaner main body 10 is rotated in the rear direction.

According to the rotation angle of the cleaner main body 10, the cleaner main body 10

and the plurality of auxiliary wheels 13 and 14 may be spaced apart from the bottom surface.

The vacuum cleaner 1 may further include a plurality of motors 33 and 34 driving

each of the plurality of main wheels 11 and 12.

The motors 33 and 34 may be controlled to maintain a state in which the cleaner main

body 10 and the plurality of auxiliary wheels 13 and 14 are spaced apart from the bottom
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surface.

At this time, a state in which the plurality of auxiliary wheels 13 and 14 are not in

contact with the bottom surface may be a self-supporting state of the cleaner main body 10.

The plurality of motors 33 and 34 may include a first motor 33 connected to the first

wheel 11 and a second motor 34 connected to the second wheel 12.

Each of the motors 33 and 34 may operate independently. Therefore, the cleaner

main body 10 may not only move forward and backward, but also turn left or right.

The vacuum cleaner 1 may further include a suction device 20 guiding air including

dust to the cleaner main body 10.

The suction device 20 may include a suction portion 21 for sucking dust of a cleaning

surface, in one example the bottom surface, and connecting portions 22, 23, and 24 for

connecting the suction portion 21 to the cleaner main body 10.

The connecting portions 22, 23 and 24 may include an extension tube 22 connected to

the suction portion 21, a handle 23 connected to the extension tube 22, and a suction hose 24

connecting the handle 23 to the cleaner main body 10.

The vacuum cleaner 1 may further include an angle sensor 35 for detecting the

rotation angle of the cleaner main body 10, and a controller 30 controlling the plurality of

motors 33 and 34 based on the angle detected from the angle sensor 35.
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As shown in FIG. 1, in the case in which a first user uses the vacuum cleaner 1, the

weight center line connecting the rotation center and the weight center may be inclined by a

certain angle forward based on a vertical line. In this state, the cleaner main body 10 may

maintain the self-supporting state without the operation of the motors 33 and 34.

As shown in FIG. 2, in the case in which a second user who is taller than the first user

uses the vacuum cleaner 1, the weight center line may be inclined by a certain angle

backward based on the vertical line. In this state, the cleaner main body 10 may maintain

the self-supporting state without the operation of the motors 33 and 34.

And, in the state as shown in FIG. 1, in the case in which a clockwise rotation angle

of the cleaner main body 10 is increased by a first angle, the motors 33 and 34 should be

operated for the self-supporting of the cleaner main body 10, but in the state as shown in FIG.

2, even if the clockwise rotation angle of the cleaner main body 10 is increased by the first

angle, it may maintain the self-supporting state without the operation of the motors 33 and 34.

Like this, in one example, according to the user’s height, a relative position of the

weight center line about the vertical line may be changed, and the optimum driving of the

cleaner main body 10 is possible by operating the motors 33 and 34 to reflect the position of

this weight center line.

In the present invention, according to the weight center line, a reference value of the
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angle sensor 35 may be varied.

A plurality of reference values of the angle sensor 35 are set, and according to the

weight center line, any one reference value of the plurality of reference values may be

determined.

For determining the reference value of the angle sensor 35, the vacuum cleaner 1 may

further include a current detecting portion 36 detecting a current of each of the motors 33 and

34.

The vacuum cleaner 1 may further include a memory 37 in which the plurality of

reference values are stored. In the memory 37, the reference value determined according to

the weight center line may be stored additionally.

Hereinafter, a process of determining the reference value of the angle sensor 35 will

be described.

FIG. 4 is a flow diagram illustrating a method for determining a reference value of an

angle sensor of the vacuum cleaner, FIG. 5 is a flow diagram illustrating a control method of

a motor for determining the reference value of the angle sensor, and FIG. 6 is a view

illustrating a plurality of reference values which may be determined.

Referring to FIGS. 4 to 6, a starting command of the vacuum cleaner 1 is input (S1).

When the starting command of the vacuum cleaner 1 is input, the controller 30 drives
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the motors 33 and 34 about each of the plurality of reference values stored in the memory 37

and detects the current (S2).

Specifically, as shown in FIG. 6, in one example, five reference values are pre-set,

and first, respect to a first reference value, the motors 33 and 34 are rotated at the reference

angle in the first direction (S21). In a rotation process of the motors 33 and 34, the current

is detected from the current detecting portion 36 (S22), and the detected current is stored in

the memory 37.

And, the motors 33 and 34 are rotated at the reference angle in the second direction

(S23). And, in the rotation process of the motors 33 and 34, the current is detected from the

current detecting portion 36 (S24), and the detected current is stored in the memory 37.

After the completion of the current detection about the first reference value, the

current detection of a second reference value is performed. In such a method, the current

detection of the first reference value to a fifth reference value is performed.

And, a minimum current is determined by comparing the detected current value of

each of the reference values (S3). And, a reference value having the minimum current is

determined, and the determined reference value is stored (S4).

According to the position of the weight center line of the cleaner main body 10, when

each of the motors 33 and 34 is driven in the first and second direction at the reference angle,
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the current detected from the current detecting portion 36 is different, and in the present

embodiment, the minimum current detected from the current detecting portion 36 determines

the reference value.

For example, as shown in FIG. 1 when the weight center line is positioned, the

reference value having the minimum current detected from the current detecting portion 36

may be the second reference value in the FIG. 6.

On the other hand, as shown in FIG. 2 when the weight center line is positioned, the

reference value having the minimum current detected from the current detecting portion 36

may be a fourth reference value in the FIG. 6.

Determination of such a reference value may be performed whenever an operation

start command (or a cleaning start command) is input. That is, the reference value may be

initialized whenever the cleaning operation is started.

FIG. 7 is a view illustrating a using state of the vacuum cleaner of the present

invention.

In the FIG. 7, (a) shows a state in which the cleaner main body 10 is self-supported, (b)

shows a state in which the cleaner main body 10 is rotated more than the forward angle value

in the front direction and then moves forward, and (c¢) shows a state in which the cleaner main

body 10 is rotated more than the backward angle value in the rear direction and then moves
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backward.

Referring to FIGS. 1 to 7, the operation start command is input, and the reference

value is determined. Then, the user moves the suction portion 21 forward and backward in

the cleaning performing process, and correspondingly, the cleaner main body 10 is inclined to

the front or rear side.

Then, in the angle sensor 35, the rotation angle of the cleaner main body 10 is

detected, and the controller 30 compares the angle value detected from the angle sensor 35

and a reference angle value. At this time, the reference angle value may include the forward

angle value and the backward angle value.

In one example, in the case in which the angle value detected from the angle sensor

35 is within the range of the forward angle value and the backward angle value, the controller

30 maintains a state in which the motors 33 and 34 are stopped.

On the other hand, in the case in which the angle value detected from the angle sensor

35 departs from the range of the forward angle value and the backward angle value, the

controller 30 may control the motors 33 and 34 so that the cleaner main body 10 moves

forward or backward.

For example, like (b) of FIG. 7, when the angle value detected from the angle sensor

35 exceeds the forward angle value, the controller 30 may control the motors 33 and 34 so



18

that the cleaner main body 10 moves forward.

When the motors 33 and 34 are operated, an absolute value of the angle value

detected from the angle sensor 35 becomes smaller, and thus the cleaner main body 10 is in a

state like (a) of FIG. 7.

When the angle value detected from the angle sensor 35 is within the range of the

forward angle value and the backward angle value while the motors 33 and 34 are operated,

the controller 30 stops the operation of the motors 33 and 34.

On the other hand, like (c) of FIG. 7, when the angle value detected from the angle

sensor 35 exceeds the backward angle value, the controller 30 may control the motors 33 and

34 so that the cleaner main body 10 moves backward.

When the motors 33 and 34 are operated, the absolute value of the angle value

detected from the angle sensor 35 becomes smaller, and thus the cleaner main body 10 is in

the state like (a) of FIG. 7.

When the angle value detected from the angle sensor 35 is within the range of the

backward angle value and the forward angle value while the motors 33 and 34 are operated,

the controller 30 stops the operation of the motors 33 and 34.

That 1s, according to the present invention, in the process that the cleaner main body

10 moves forward or backward and self-supported by the control of the motors 33 and 34, the
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distance between the user and the cleaner main body 10 may be maintained within a certain

range.

Here, the reference value is not limited but is an angle value and may be set in a form

suchas 0, 1, 2, (-)1, (-)2.

For example, when the first reference value is 0, the forward angle value for moving

the cleaner main body 10 forward is 3, and the backward angle value may be (-)3.

On the other hand, when the second reference value is 1, the forward angle value for

moving the cleaner main body 10 forward is 4, and the backward angle value may be (-)2.

Therefore, in the case in which the angle value detected from the angle sensor 35 is 3

while the first reference value is selected, the cleaner main body 10 moves forward, but in the

case in which the angle value detected from the angle sensor 35 is 3 while the second

reference value is selected, the cleaner main body 10 maintains a suspended state.

Therefore, the forward angle value and the backward angle value are set differently

depending on the reference value.

According to the present invention, as the cleaner main body 10 is moved

automatically in the cleaning process by the detection of tilt of the cleaner main body 10, the

distance between the user and the cleaner main body 10 may be maintained in a certain

distance. Therefore, since the user does not need to move the cleaner main body 10 directly,
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there is an advantage that the cleaning convenience of the user is improved.

Also, since one reference of the plurality of references is determined whenever the

cleaning is performed based on the position of the weight center line of the cleaner main body

10, an abnormal motion of the cleaner main body 10 may be prevented.

In the above embodiment, although it is described that the operation of the motors 33

and 34 are controlled based on the angle sensor 35, in contrast, the operation of the motors 33

and 34 may also be controlled by using an acceleration sensor or a gyro sensor. Also in this

case, a plurality of reference values about the acceleration sensor or the gyro sensor are stored,

and any one of the plurality of reference values may be determined at every cleaning start

time.

Although the embodiments have been described with reference to a number of

illustrative embodiments thereof, it should be understood that numerous other modifications

and embodiments can be devised by those skilled in the art that will fall within the spirit and

scope of the principles of this disclosure. The embodiments disclosed herein, therefore, are

not to be taken in a sense for limiting the technical concept of the present invention but for

explanation thereof, and the range of the technical concept is not limited to these

embodiments.
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Throughout this specification and the claims which follow, unless the context requires

otherwise, the word "comprise", and variations such as "comprises" or "comprising”, will be

understood to imply the inclusion of a stated integer or step or group of integers or steps but

not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information derived

from it), or to any matter which is known, is not, and should not be taken as, an

acknowledgement or admission or any form of suggestion that that prior publication (or

information derived from it) or known matter forms part of the common general knowledge

in the field of endeavour to which this specification relates.
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The claims defining the invention are as follows:

1. A vacuum cleaner comprising:

a cleaner main body;

a suction device communicated with the cleaner main body;

a wheel which may move the cleaner main body;

a motor for driving the wheel;

a sensor to detect a rotation angle of the cleaner main body about a rotation center of

the wheel;

a memory in which a plurality of reference values about the sensor are stored; and

a controller which determines one reference value of the plurality of reference values

and controls the motor depending on a size of an angle value detected from the sensor based

on the determined reference value;

wherein the controller determines any one of the plurality of reference values after

operating the motor about each of the plurality of reference values.

2. The vacuum cleaner of claim 1, wherein, for determining the one reference value of

the plurality of reference values, the controller rotates the motor at a reference angle in a

second direction which is opposite to a first direction after rotating the motor at the reference

angle in the first direction.
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3. The vacuum cleaner of claim 2, further comprising a current detecting portion for

detecting a current of the motor,

wherein, whenever the motor is operated with respect to each of the reference values,

the current is detected from the current detecting portion, and

the controller determines a reference value having a minimum current value of the

current values detected from the current detecting portion.

4. The vacuum cleaner of any one of the preceding claims, wherein the sensor is one

of an angle sensor, an acceleration sensor and a gyro sensor.

5. The vacuum cleaner of any one of the preceding claims, wherein the controller

determines one reference value of the plurality of reference values whenever the cleaner main

body starts to be operated.

6. The vacuum cleaner of claim 1, wherein in the case in which the angle value

detected from the sensor departs from a range of a forward angle value and a backward angle

value, the controller controls the motor so that the cleaner main body moves forward or

backward.

7. The vacuum cleaner of claim 6, wherein the forward angle value or the backward

angle value is varied depending on the reference value.

8. The vacuum cleaner of any one of claims 6 or 7, further comprising an auxiliary
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wheel for a movement of the cleaner main body,

wherein when the angle value detected from the sensor is within the range of the

forward angle value and the backward angle value, the auxiliary wheel is spaced apart from a

bottom.

9. A vacuum cleaner comprising:

a cleaner main body;

a suction device communicated with the cleaner main body;

a wheel which may move the cleaner main body;

a motor to drive the wheel;

a sensor to detect a value changed depending a movement of a detection target about a

rotation center of the wheel; and

a controller which determines one reference value of a plurality of reference values,

each of the reference values being associated with a respective starting position for the

detection target, and controls the motor according to a relative movement of the detection

target based on the movement of the detection target detected by the sensor from the starting

position associated with determined reference value,

wherein the controller determines the one reference value of the plurality of reference

values after operating the motor to position the detection target about each of the starting
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positions associated with the plurality of reference values, and

wherein in the case in which the detecting value exceeds a forward reference value,

the controller controls the motor so that the cleaner main body moves forward, and in the

case in which the detecting value exceeds a backward reference value, the controller controls

the motor so that the cleaner main body moves backward.

10. A method of controlling a vacuum cleaner comprising:

inputting a start command of a cleaner main body;

detecting, by a sensor provided in the cleaner main body, a value changed along a

movement of a detection target; and

controlling a motor to rotate a wheel of the cleaner main body according to a detected

value detected from the sensor,

wherein a controller determines one reference value of a plurality of reference values,

each of the reference values being associated with a respective starting position for the

detection target, and controls the motor according to a relative movement of the detection

target based on the movement of the detection target detected by the sensor from the starting

position associated with determined reference value,

wherein the controller determines the one reference value of the plurality of reference

values after operating the motor to position the detection target about each of the starting
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positions associated with the plurality of reference values, and

wherein in the case in which the detecting value exceeds a forward reference value,

the controller controls the motor so that the cleaner main body moves forward, and in the

case in which the detecting value exceeds a backward reference value, the controller controls

the motor so that the cleaner main body moves backward.

11. The method of claim 10, wherein the detection target is the cleaner main body.

12. The method of claim 11, wherein the detecting value is a rotation angle of the

cleaner main body about a rotation center of the wheel.

13. The method of claim 10, wherein when the detecting value is equal to or less than

the forward reference value while the cleaner main body moves forward, the controller stops

the motor.

14. The method of claim 10, wherein when the detecting value is equal to or less than

the backward reference value while the cleaner main body moves backward, the controller

stops the motor.
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