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(54) METHOD FOR CONTROLLING WINDOW CLEANING APPARATUS

(57) A method of controlling a window cleaning ap-
paratus according to an embodiment of the present in-
vention, which are attached to inner and outer sides of a
window by magnetic force, is capable of maintaining con-
stantly magnetic force by initializing magnetic force be-
tween first and second cleaning units. Also, cleaning
units according to another embodiment of the present
invention, which are attached to inner and outer side of
a window by magnetic force, may increase a user’s con-
venience by automatically setting first and second clean-
ing units for an available cleaning pair among multiple
pairs of first and second cleaning units during an initial
operation.
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Description

[Technical Field]

[0001] The present invention relates to a method of
controlling a window cleaning apparatus.

[Background Art]

[0002] In general, a window installed at a wall of a build-
ing is easily polluted by external dusts and air pollution
to spoil the beauty and to be worse-lighted. Therefore, it
is preferable to frequently clean the window installed at
a wall of a building.
[0003] However, cleaning an outer side of the window
is harder in comparison with cleaning an inner side of the
window. Especially, as the buildings become Manhattan-
ized, cleaning the outer side of the window becomes
more dangerous.

[Detailed Description of the Invention]

[Objects of the Invention]

[0004] The object of the present invention is to provide
a method of controlling a window cleaning apparatus ca-
pable of improve efficiency and stability of operation.

[Technical solution]

[0005] A method of controlling a window cleaning ap-
paratus according to an embodiment of the present in-
vention is capable of initializing a magnetic force between
first and second cleaning units by operating at least one
cleaning unit among the first and second cleaning units,
measuring a magnetic force X between first and second
magnetic modules installed on each of the first and sec-
ond cleaning units, comparing the measured magnetic
force X with a reference value Xo, and setting the meas-
ured magnetic force X for an initial value X1 or informing
about an error of a magnetism according to a result of
the comparison.
[0006] Also, a method of controlling a window cleaning
apparatus according to another embodiment of the
present invention, which includes at least one or more
first cleaning unit and at least one or more second clean-
ing unit attached to both sides of a window by a magnet-
ism, is capable of automatically setting an available
cleaning unit pair among plurality of first and second
cleaning units during an initialization by registering the
first and second cleaning units to each other in advance
to be capable of communicating with each other, search-
ing first and second cleaning units which are registered
on initial operation, measuring an intensity of a radio fre-
quency signal between the searched first and second
cleaning units, and setting the searched first and second
cleaning units for an available pair according to the meas-
ured intensity of the radio frequency signal.

[Advantageous Effects]

[0007] A method of controlling a window cleaning ap-
paratus according to an embodiment of the present in-
vention, which are attached to inner and outer sides of a
window by magnetic force, is capable of maintaining con-
stantly magnetic force by initializing magnetic force be-
tween first and second cleaning units.
[0008] Therefore, it is possible to maintain the magnet-
ic force between the first and second cleaning units,
which are changed by an assembly state of the product,
surface position of the rotated magnet, change of tem-
perature, and latitude of the earth, etc., through the ini-
tialization operation. Thus, external noise is excluded,
and therefore, communication between the first and sec-
ond cleaning units is uniformly maintained. In addition,
data credibility of transmitted data is increased through
stable communication, as well as, cleaning efficiency and
credibility are increased.
[0009] Also, cleaning units according to another em-
bodiment of the present invention, which are attached to
inner and outer side of a window by magnetic force may
increase a user’s convenience by automatically setting
first and second cleaning units for an available cleaning
pair among multiple pairs of first and second cleaning
units during an initial operation.
[0010] Also, data loss caused by a drop of an intensity
of a radio frequency signal, which is lower than a refer-
ence value, out of range of the intensity of the radio fre-
quency signal over a reference value of wireless authen-
tication are prevented by adjusting the intensity of the
radio frequency signal between the first and second
cleaning units which are set for an available cleaning pair
during the initial operation, and therefore, an optimized
communication environment is provided.

Brief Description of the Drawings

[0011]

FIG. 1 is a perspective view briefly showing a struc-
ture of a window cleaning apparatus according to an
embodiment of the present invention.
FIG. 2 is a plan view showing a first cleaning unit
disposed on an inner surface of a window according
to an embodiment of the present invention.
FIG. 3 is a plan view showing a second cleaning unit
disposed on an outer surface of a window according
to an embodiment of the present invention.
FIG. 4 is a block diagram showing a magnetic force
controller installed in the window cleaning apparatus
according to an embodiment of the present inven-
tion.
FIG. 5 is a block diagram showing embodiments of
first and second cleaning units installed in the win-
dow cleaning apparatus.
FIG. 6 is a flow chart showing a method of controlling
an initialization of a magnetic force of the window
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cleaning apparatus according to an embodiment of
the present invention.
FIG. 7 is a flow chart showing a method of controlling
an initialization of wireless communication of window
cleaning apparatus according to an embodiment of
the present invention.

Embodiments of the invention

[0012] Hereinafter, the present invention is explained
referring to figures as follows. The embodiment below
may be embodied in many different forms, and this in-
vention is not construed as limited to the embodiments
set forth herein. The embodiments are provided for com-
pletely explaining the invention to a person ordinary
skilled in the art. Therefore, a shape and a size of ele-
ments in figures may be exaggerated for clear explaining.
[0013] FIG. 1 is a perspective view briefly showing a
structure of a window cleaning apparatus according to
an embodiment of the present invention, and the window
cleaning apparatus in FIG. 1 includes two cleaning units
100 and 200 respectively disposed at both surfaces of a
window.
[0014] Referring to FIG. 1, a first cleaning unit 100 may
be an inner cleaning unit and disposed at an inner surface
of the window, and a second cleaning unit 200 may be
an outer cleaning unit and disposed at an outer surface
of the window, and the second cleaning unit 200 moves
along the first cleaning module so that window cleaning
is performed by the second cleaning unit 200.
[0015] The first cleaning unit 100 and the second
cleaning unit 200 are attached to each other with the
window interposed therebetween by using magnetic
modules respectively installed at inside there.
[0016] Further, when the first cleaning module 100
moves on the inner surface of the window by an external
or built-in power, the second cleaning module 200 may
move along the first cleaning module 100 by magnetic
force between magnetic modules which are respectively
installed at the first and second cleaning modules 100
and 200.
[0017] The first cleaning unit 100 may include an at-
tachment/detachment member 150, for example a han-
dle 150 as shown in FIG. 1, for attaching the first cleaning
unit 100 to a window or for detaching the first cleaning
unit 100 from the window, and the second cleaning unit
200 also may include an attachment/detachment mem-
ber (not shown) installed at an upper part of the second
cleaning unit 200.
[0018] Therefore, when a user uses the window clean-
ing apparatus, the user may attach the window cleaning
apparatus to a window by using the two attachment/de-
tachment members, that are handles, respectively in-
stalled at the first and second cleaning units 100 and 200,
and the user may detach the first and second cleaning
units 100 and 200 from the window by using the two han-
dles.
[0019] On the other hand, the window cleaning appa-

ratus according to the embodiment of the present inven-
tion may further include a remote controller (not shown)
that allows the user to control operation of the first and
second cleaning units 100 and 200.
[0020] As described above, the second cleaning unit
200 moves subordinately by magnetic force as the first
cleaning unit 100 moves, and a user can control operation
of the window cleaning apparatus including the first and
second cleaning units 100 and 200 by controlling move-
ment of the first cleaning unit 100 through the remote
controller (not shown).
[0021] In the present embodiment, the window clean-
ing apparatus employs a wireless type remote controller
(not shown) for a convenience of a user, but the window
cleaning apparatus may employ a wired type controller
or a user may manually operate the window cleaning
apparatus.
[0022] On the other hand, the window cleaning appa-
ratus according to an embodiment of the present inven-
tion, or in more detail, the first cleaning unit 100 disposed
on the inner surface of a window may move along a pre-
determined moving path, or the window cleaning appa-
ratus may include a sensor (not shown) for sensing dusts,
etc. and determine a moving path for improving cleaning
efficiency to move along the moving path.
[0023] Hereinafter, more detailed structure of the first
and second cleaning units 100 and 200 in FIG. 1 will be
explained referring to FIG. 2 and FIG. 3.
[0024] FIG. 2 is a plan view showing a structure of a
first cleaning unit 100, and showing an upper face making
contact with a window in two faces of the first cleaning
unit 100.
[0025] Referring to FIG. 2, the first cleaning unit 100
may include a first frame 110, a plurality of first wheel
members 120 and a plurality of first magnetic modules
130.
[0026] The first frame 110 forms a body of the first
cleaning unit 100, and the plurality of first wheel members
120 and the plurality of first magnetic modules 130 may
be combined with and fixed to the first frame 110.
[0027] Meanwhile, a buffer member 140 may be in-
stalled at a border of the first frame 110 to minimize im-
pact when the window cleaning apparatus collides with
a protrusion such as a window frame while moving. Fur-
ther, when a sensor (not shown), etc. connected with the
buffer member 140 senses impact, the first cleaning unit
100 may change a moving path.
[0028] Meanwhile, the first cleaning unit 100 may in-
clude a plurality of first magnetic modules 130, and the
magnetic modules 130 not only generate magnetic force
in order that the first cleaning unit 100 and the second
cleaning unit 200 are attached to both sides of a window,
but also the magnetic force between the first magnetic
module 130 and the second magnetic module 233 may
be adjusted by a first magnetic force controller (not
shown) of the first magnetic module 130.
[0029] And, the first magnetic module 130 may include
a permanent magnet such as a neodymium magnet and
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generate magnetic force together with the second mag-
netic module 233 installed in the second cleaning unit
200.
[0030] In more detail, the first magnetic module 130
installed in the first cleaning unit 100 and the second
magnetic module 233 installed in the second cleaning
unit may have respectively magnets with opposite poles.
As a result, the first and second cleaning units 100 and
200, which are respectively disposed at both sides of a
window, pull each other to be respectively attached to
and to be able to move on the both sides of the window.
[0031] Further, as another embodiment, the magnetic
modules 130 and 233 may be embodied by electromag-
net except permanent magnet, and as still another em-
bodiment, the magnetic modules 130 and 233 may be
embodied by both of electromagnet and permanent mag-
net.
[0032] The window cleaning apparatus according to
embodiments of the present invention is not limited by
the magnetic modules 130 and 233 as described above,
but various modifications may be possible as long as the
first and second cleaning units 100 and 200 are attached
to each other and move with a window interposed ther-
ebetween.
[0033] For example, one of the first and second clean-
ing units 100 and 200 may include a magnet and the
other may include metal that can be pulled by the magnet.
[0034] As described in FIG. 2, the first magnetic mod-
ule 130 may be formed by a plurality of magnets arranged
in a horizontal direction, and two of the first magnetic
module 130 may be installed in the first cleaning units
100.
[0035] For reference, FIG. 2 is a figure for showing the
first magnetic module 130 according to an embodiment
of the present invention, the first magnetic module 130
may be covered by a cover, etc. when the first cleaning
unit 100 is used in a real case.
[0036] One of the magnets constructing the first mag-
netic module 130 is rotated by a motor, and the magnetic
force between the first magnetic module 130 and the sec-
ond magnetic module 233 is adjusted by the rotating
magnet. Regarding to this, more detailed explanation will
be presented referring to relating figure.
[0037] Meanwhile, two or more than two of the first
wheel member 120 are installed, for example, at left and
right sides of the first cleaning unit 100 as shown in FIG.
2, such that a portion of the first wheel member 120 is
exposed over an upper portion of the first frame 110, or
four of the first wheel member 120 may be disposed at
corners, respectively.
[0038] For example, the first wheel member 120 may
be rotated by a driving part (not shown) such as a motor
installed inside of the first frame 110. The first cleaning
unit 100 may move in a predetermined direction as a first
wheel member 120 rotates while attached to a window.
[0039] Meanwhile, the first cleaning unit 100 may move
not only in a straight direction but also in a curved direc-
tion. In other word, the first cleaning unit 100 may change

the moving direction. For example, the first cleaning unit
100 may change the moving direction by changing a di-
rection of a rotation axis of the first wheel member 120
or rotating the two first wheel members 120 of right and
left sides in a different rotation speed.
[0040] A surface of the first wheel member 120 may
be formed by fabric, rubber, silicone, etc. for generating
frictional force against a window so that the first cleaning
unit 100 may easily move on the inner surface of a window
without no-load rotation of the first wheel member 120.
Further, the surface of the first wheel member 120 may
be formed by a material not forming scratch on a window
when the first wheel member 120 rotates.
[0041] The first cleaning unit 100 is attached to a win-
dow by the magnetic force of the first magnetic module
130, so that normal force in a vertical direction of the
window may be applied to the first wheel member 120.
Therefore, when the first wheel member 120 is rotated
by the driving part (not shown) including a motor, etc.,
the first cleaning unit 100 may move on the inner surface
of a window by a frictional force.
[0042] Meanwhile, when the first cleaning unit 100
moves by the first wheel member 120, the second clean-
ing unit 200 attached to the opposite surface of the win-
dow, that is the outer surface of the window, may move
as if one body with the first cleaning unit 100 along the
first cleaning unit 100 through the magnetic force.
[0043] FIG. 3 is a plan view showing a second cleaning
unit disposed on an outer surface of a window according
to an embodiment of the present invention. FIG. 3 shows
a structure of a lower face of the second cleaning unit
200, which makes contact with a window.
[0044] Referring to FIG. 3, the second cleaning unit
200 may include a second frame 210, a plurality of sec-
ond wheel members 220 and a plurality of cleaning mod-
ules 230.
[0045] The second frame 210 forms a body of the sec-
ond cleaning unit 200, and may have a shape corre-
sponding to the shape of the firs frame 110 of the first
cleaning unit 100. For example, the second frame 210
may have a plate structure having a rectangular cross-
section.
[0046] The plurality of first wheel members 120 is
formed at the lower face of the second frame 210, and
capable of making the second cleaning unit 200 move
along the first cleaning unit 100 by magnetic force.
[0047] According to an embodiment of the present in-
vention, the second wheel member 220 is not connected
to a driving part such as a motor, unlike the first wheel
member 120 installed at the first cleaning unit 100, but
the second wheel member 220 is installed at the second
frame through an axis in order that the second wheel
member 220 may naturally rotate when the second clean-
ing unit 200 moves.
[0048] Therefore, when the second cleaning unit 200
moves with the first cleaning unit 100 through the mag-
netic force, the second wheel member 220 may rotate to
operate as a bearing.

5 6 



EP 2 853 185 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0049] In FIG. 3, the second wheel member 220 is
formed to have, for example, a circular cylindrical shape.
However, the shape of the second wheel member 220
is not limited to that. For example, the second wheel
member 220 may have a globular shape such as a ball
bearing.
[0050] The cleaning module 230 is formed to be ex-
posed under a lower portion of the second frame 210 to
clean a side of a window, for example an outer surface
of a window on which the second cleaning unit 200 is
disposed.
[0051] As shown in FIG. 3, the cleaning module 230
may include a plurality of modules, for example, such as
a cleaning pad 231 and a detergent sprayer 232.
[0052] Meanwhile, each of four disc shapes included
in the cleaning module 230 may be formed to be rotatable
by a driving part (not shown). Further, the cleaning mod-
ule 230 may be formed to be protruded from a lower face
of the second frame 210 by a specific distance, so that
the cleaning module 230 can rotate to perform cleaning
of the outer face of the window by frictional force when
the second cleaning unit 200 is attached to the outer face
of the window.
[0053] In order that the cleaning module 230 easily re-
move dusts by frictional force when rotating, a pad 231
including fabric, rubber, etc. may be attached to an ex-
posed face of the cleaning module 230. In this case, in
order to improve cleaning performance of the window
cleaning apparatus, the pad 231 may be formed by a
material of minute fabric or porosity.
[0054] Additionally, the cleaning module 230 may in-
clude the detergent sprayer 232 for spraying detergent.
For example, the detergent sprayer 232 may be connect-
ed to a detergent container (not shown) and a pump (not
shown) in the second cleaning unit 200 through a flowing
path to receive detergent. Therefore, the cleaning mod-
ule 230 can perform cleaning with spraying detergent to
the window by the detergent sprayer 232 when cleaning
the window.
[0055] Meanwhile, the second magnetic module 233
is disposed inside of the cleaning module 230, that is, in
the second cleaning unit 200. The second magnetic mod-
ule 233 may have a shape corresponding to the first mag-
netic module 130 in the first cleaning unit 100, but the
shape of the second magnetic module 233 is not limited
to that. The first and second magnetic modules 130 and
233 generate magnetic force in order that the first and
second cleaning units 100 and 200 attached to each other
with the window disposed therebetween.
[0056] The second magnetic module 233 may include
magnet such as permanent magnet or electromagnet, or
metal. Therefore, the first and second cleaning units 100
and 200 attached at opposite two sides of a window, re-
spectively pull each other so that the first and second
cleaning units 100 and 200 are movably attached to the
opposite two sides of the window, respectively.
[0057] Further, a continuous force is applied to the
cleaning module 230 in a direction toward the window by

the magnetic force between the first and second mag-
netic modules 130 and 233 so that frictional force increas-
es to enhance cleaning performance when the cleaning
module 230 rotates.
[0058] Referring to FIG. 3, the second cleaning unit
200 may further include a plurality of sub cleaning mod-
ules 240 formed at corner part of the second cleaning
unit 200. The cleaning module 230 is formed at inside of
the second frame 210 so that it is very hard to clean the
border region of the window. Therefore, the sub cleaning
modules 240 of the second cleaning unit can clean the
border region such as a window frame of the window.
[0059] The sub cleaning module 240 may include a
roller member (not shown) that is rotatably installed, and
a brush formed at outer circumference surface of the roll-
er member. Therefore, the sub cleaning module 240 can
rotate to remove dust of the window frame when the sec-
ond cleaning unit 200 moves along the window frame.
[0060] Additionally, the sub cleaning modules 240 may
perform the same function as the buffer member 140 in
the first cleaning unit 100. That is, the sub cleaning mod-
ules can minimize impact when collided with a protrusion
such as a window frame and sense impact.
[0061] In the above, the window cleaning apparatus
has a structure for cleaning only one surface of a window
(that is outer surface of a window) as described referring
to FIG. 1 through FIG. 3, but the above is only an em-
bodiment and the present invention is not limited to that.
[0062] For example, the first cleaning unit 100 can also
include a cleaning module 230 in the second cleaning
unit 200, so that the window cleaning apparatus can clean
both surface of a window simultaneously.
[0063] According to the embodiment of the present in-
vention, the magnetic force between the first and second
cleaning units 100 and 200 movably attached to opposite
sides of a window, can be sensed and the magnetic force
that is sensed can be adjusted to by a previously set
value.
[0064] Referring to FIG. 4, a magnetic force sensing
part 300 senses magnetic force or physical tension be-
tween the first and second cleaning units 100 and 200
attached to the window with the window interposed ther-
ebetween, and can include a magnetic sensor (not
shown) installed at least one of the first and second clean-
ing units 100 and 200, which can sense the magnetic
force and the physical tension.
[0065] The magnetic force between the first and sec-
ond cleaning units 100 and 200 is a force attaching the
first and second cleaning units 100 and 200 with a window
interposed therebetween, and may be a magnetic force
between the first and second magnetic modules 130 and
233 respectively included in the first and second cleaning
units 100 and 200.
[0066] Meanwhile, the magnetic force controller 310
may control the magnetic force of the magnetic module
130 in order that the magnetic force that is sensed sat-
isfies previously set value.
[0067] For example, as the magnetic force between
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the first and second magnetic modules 130 and 233 in-
creases, the window cleaning apparatus may be at-
tached more stably, but the window cleaning apparatus
becomes harder in moving since the frictional force be-
tween the window and the first and second cleaning units
100 and 200 increases.
[0068] On the contrary, as the magnetic force between
the first and second magnetic modules 130 and 233 de-
creases, the window cleaning apparatus becomes easy
in moving, but the window cleaning apparatus may fall
from a window.
[0069] Therefore, the previously set value of the mag-
netic force may be set considering the stability and mo-
bility of the window cleaning apparatus as described
above. In detail, the previously set value may be set in a
range of a maximum value that allows the window clean-
ing apparatus to easily move and a minimum value that
allows the window cleaning apparatus to stably attached
to a window.
[0070] Therefore, the magnetic force controller 310
may adjust the magnetic force between the first and sec-
ond magnetic modules 130 and 233 to be in the previ-
ously set value, when the magnetic force and the physical
tension between the first and second cleaning units 100
and 200, which is sensed by the magnetic force sensing
part 300, is out of the previously set value range.
[0071] FIG. 5 is a block diagram showing embodiments
of first and second cleaning units installed in the window
cleaning apparatus, and explanation regarding elements
of the first and second cleaning units 100 and 200, which
are explained referring to FIG. 1 through FIG. 4 will be
omitted.
[0072] Referring to FIG. 5, the first cleaning unit 100
may include a first magnetic module 130, a display part
150, a first wireless communication module 160, a main
controller 103 and a magnetic force controller 310, and
the second cleaning unit 200 may include a second mag-
netic module 233, a second wireless communication
module 260, a main controller 303, a magnetic sensor
301 or a physical tension sensor (not shown) and A/D
converter 302.
[0073] At first, the magnetic sensor 301 included in the
second cleaning unit 200 senses the magnetic force be-
tween the first and second magnetic modules 130 and
233, and the sensed magnetic force may be converted
into a digital value by the A/D converter 302. In order for
that, the magnetic sensor 301 may be disposed adjacent
to the second magnetic module 233.
[0074] The first wireless communication module 160
included in the first cleaning unit 100 and the second
wireless communication module 260 included in the sec-
ond cleaning unit 200 may receive and transmit signals
through a short-range wireless telecommunication tech-
nology such as Bluetooth or Zigbee.
[0075] The second wireless communication module
260 transmits the digitalized magnetic force to the first
wireless communication module 160 included in the first
cleaning unit 100, so that the first cleaning unit 100 re-

ceives the magnetic force value that is sensed by the
second cleaning unit 200.
[0076] The magnetic force value received by the first
wireless communication module 160 is inputted to the
magnetic force controller 310, and the magnetic force
controller 310 controls the first magnetic module 130 in
accordance with the inputted magnetic force value to ad-
just the magnetic force between the first and second mag-
netic modules 130 and 233.
[0077] In this case, the magnetic force controller 310
may be formed in various forms, for example, a distance
between the first and second magnetic modules 130 and
233 may be adjusted, and as another example, the first
and second magnetic modules 130 and 233 may be
formed by a plurality of magnets which interact to each
other such that positions of magnetic poles may be ad-
justed. Therefore, magnetic force between the first and
second magnetic modules 130 and 233 may be adjusted
in the various forms of the magnetic force controller 310,
and detailed explanation for this will be omitted.
[0078] FIG. 6 is a flow chart showing a method of con-
trolling an initialization of a magnetic force of the window
cleaning apparatus according to an embodiment of the
present invention, and the method shown in FIG. 6 is
explained with a block diagram shown in FIGS. 4 and 5.
[0079] In an embodiment according to the present in-
vention which will be described below, a magnetic force
controller 310 is included in a first cleaning unit 100, mag-
netic force sensing part 300 is includes in a second clean-
ing unit 200, the first cleaning unit 100 is operated after
the second cleaning unit 200 is operated, and the first
and second cleaning units 100 and 200 are not attached
to the window, in other words, an initialization method of
window cleaning apparatus is explained in a condition
that the first and second cleaning units 100 and 200 are
initially operated in an area where magnetic force is not
effective such as air or floor.
[0080] First, the second cleaning unit 200 is operated,
and then, magnetic force X is sensed on a side of the
second cleaning unit 200 (Refer to S1 and S2).
[0081] Herein, magnetic force between the first and
second cleaning units 100 and 200 may be detected by
measuring magnetic force between magnetic units 130
and 233 which are included in the first and second clean-
ing units 100 and 200, respectively, through a magnetic
sensor 301 included in the magnetic force sensing part
300.
[0082] Of course, the magnetic force sensing part 300
may be included at least one of the first and second clean-
ing units 100 and 200, it may be preferable to dispose
the magnetic force sensing part 300 to be adjacent to at
least one of the first and second cleaning units 100 and
200. However, the magnetic force sensing part 300 ac-
cording to an embodiment of the present invention is ex-
plained in a condition that the magnetic force sensing
part 300 is included in the second cleaning unit 200 which
is attached to an outer side of the window.
[0083] However, the magnetic force measured by the
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magnetic force sensing part 300, which is disposed inside
the second cleaning unit 200, may be changed by an
assembly state of the product, surface position of the
rotated magnet, change of temperature, and latitude of
the earth, etc., since the magnetic force is measured by
mutual electromagnetic force.
[0084] Therefore, when the magnetic force measured
by the magnetic force sensing part 300 is changed, wire-
less communication between the first and second clean-
ing units 100 and 200 may be affected and it is difficult
to uniformly transmit data signal, therefore, credibility of
the transmitted data signal is reduced.
[0085] Therefore, it is necessary to maintain uniformly
the magnetic force X measured by the magnetic force
sensing part 300, and to achieve this, it is necessary to
initialize the measured magnetic force X.
[0086] Next, the measured magnetic force X is com-
pared with a reference Xo and a previous set time t, and
the measured magnetic force X is set as initial value X1
(Refer to S3, S4, and S6).
[0087] In more detail, the measured magnetic force X
is inputted to a main controller 303 included in the mag-
netic force sensing part 300, and compared with a pre-
vious set reference Xo by the main controller 303. The
reference Xo is determined considering an assembly
state of the product, surface position of the rotated mag-
net, change of temperature, and latitude of the earth, etc.
[0088] Herein, when the measured magnetic force X
satisfies the reference Xo, the measured magnetic force
X is determined if it satisfies the reference Xo during the
previous set time t to consider if there is another external
magnetic force.
[0089] Therefore, if the measured magnetic force X
satisfies the reference Xo and maintains previous set
time, and then, it is determined that there is no external
magnetic force which affect the measured magnetic force
X, and the measured magnetic force X is set as the initial
value X1.
[0090] On the other hand, if the measured magnetic
force X does not satisfy the reference Xo, or it satisfies
the reference Xo but does not maintains previous set
time t, the main controller 303 informs an error of mag-
netism (Refer to S5).
[0091] Herein the previous set time t is a stabilization
time of measuring magnetic force, and is a time in which
magnetic force between the first and second cleaning
units 100 and 200 is measured in stable.
[0092] Thus, if the measured magnetic force X does
not satisfy the reference Xo, then, it is determined that
magnetic force is affected by factors mentioned above.
Also, if the measured magnetic force X does not maintain
the reference Xo during the previous set time t, then, it
is determined that the magnetic force is affected by object
with magnetic force or object with metal material in the
initial operation.
[0093] Therefore, the measure magnetic force X
measured by the magnetic force sensing part 300 is de-
termined to be difficult that it is truly measured from the

first and second cleaning units 100 and 200, and, an error
alarm of magnetism such as text message, lamp, or warn-
ing sound is informed to a user.
[0094] Then, the first cleaning unit 100 is operated,
magnetic force between the first and second cleaning
units 100 and 200 is measured, and the measured data
is transmitted (Refer S7 and S8).
[0095] In more detail, the first and second cleaning
units 100 and 200 are operated to perform cleaning job,
the magnetic force sensing part 300 consistently meas-
ures magnetic force change between the first and second
cleaning units 100 and 200 before performing the clean-
ing job, an initialization operation, sending data from the
second cleaning unit 200 to the first cleaning unit 100, is
performed.
[0096] In one embodiment, data sent in the initialization
operation may include battery state of the second clean-
ing unit 200, bumper recognition state, driving pump state
or control state of driving motor, magnetic force recogni-
tion state, etc.
[0097] Next, the initial value X1 is compared with an
error range of the initial value(X1-x) during the transmis-
sion of the data between the first and second cleaning
units 100 and 200.
[0098] Herein, the error range of the initial value(X1-x)
is previously set, and means an error range measured
by the magnetic force sensing part 300 of the second
cleaning unit 200 in which external effect is excluded.
[0099] If the first and second cleaning units 100 and
200 are attached to thick window on initialization opera-
tion, or if the first and second cleaning units 100 and 200
are attached to window with a state in which magnetic
force is adjusted, then, the magnetic force between the
first and second cleaning units 100 and 200 may satisfy
the reference Xo, and thus, the measured magnetic force
may be set as the initial value X1.
[0100] However, if the initial value X1 is out of the error
range of the initial value(X1-x), it means that the initiali-
zation operation is performed in a state that the first and
second cleaning units 100 and 200 are attached to the
window, and, it is determined that the first cleaning unit
100 is separated from the second cleaning unit 200, and
therefore, the process of comparing the measured mag-
netic force with the reference Xo and re-setting as the
initial value X1 are repeated.
[0101] FIG. 7 is a flow chart showing a method of con-
trolling an initialization of wireless communication of win-
dow cleaning apparatus according to an embodiment of
the present invention.
[0102] An embodiment according to the present inven-
tion which will be described below and includes first and
second cleaning units cleaning a window in pair, is ex-
plained in a condition that one of the cleaning unit is
breakdown and another first cleaning unit or second
cleaning unit is added or multiple pairs of first and second
cleaning units are used.
[0103] First, first and second cleaning units 100 and
200 are registered to be able to communicate to each
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other (Refer S1).
[0104] The first and second cleaning units 100 and 200
are manufactured in pair, and a designated address is
set in the first and second cleaning units 100 and 200 on
manufacturing process which enables the first and sec-
ond cleaning unit 100 and 200 to transmit data only to
each other. However, multiple public addresses may be
set which enable to transmit data to each other in case
that another first and second cleaning units 100 and 200
are added.
[0105] In one embodiment, when first and second
cleaning units 100 and 200 are same model, public ad-
dress, beside designated address, is set such that first
and second cleaning units 100 and 200 are able to trans-
mit data to each other.
[0106] Next, when a portion of the multiple pairs of the
first and second cleaning units 100 and 200 are turned
on, the first and second cleaning units are searched dur-
ing the previous set time t through the designated ad-
dress (Refer to S2 and S3).
[0107] In an exemplary embodiment, when there are
two pairs of cleaning units, first and second cleaning units
100 and 200 of pair A and first and second cleaning units
100 and 200 of pair B, and, it is determined if a portion
of the first and second cleaning units 100 and 200 trans-
mit/receive data through a designated address during
previous set time t.
[0108] Herein, when the first and second cleaning units
100 and 200 of pair A are turned on in neighboring posi-
tion, the first and second cleaning units 100 and 200 of
pair A transmit/receive data to each other through des-
ignated address, and when the first and second cleaning
units 100 and 200 of pair B are turned on in neighboring
position, the first and second cleaning units 100 and 200
of pair B transmit/receive data to each other through des-
ignated address.
[0109] Therefore, cleaning units based on pair which
are may be operated together are searched by transmit-
ting/receiving data through designated address.
[0110] However, when the first and second cleaning
units 100 and 200 are not searched through the desig-
nated address, then, the first and second cleaning units
100 and 200 are searched through public address (Refer
to S4 and S5).
[0111] Herein, the first cleaning unit 100 of the pair A
and the second cleaning unit 200 of the pair B are turned
on in neighboring position, then, they are not able to
transmit/receive data through the designated address
but through the public address.
[0112] Therefore, the first and second cleaning units
100 and 200 of different pair are searched together as
available cleaning unit pair by transmitting/receiving data
through the public address.
[0113] Thus, an intensity of radio frequency signal be-
tween the first and second cleaning units 100 and 200
which are searched as available cleaning unit pair are
measured and compared to a reference value (Refer to
S6).

[0114] Data transmission between the first and second
cleaning units 100 and 200 is done by wireless commu-
nication, and the intensity of radio frequency signal may
be determined by distance, data transmission loss be-
tween the first and second cleaning units 100 and 200.
[0115] Thus, data transmission is available in which
the intensity of radio frequency is set as maximum as
possible based on a reference value of wireless authen-
tication, but, the intensity of radio frequency may be prop-
erly adjusted since it may causer power consumption dur-
ing the data transmission.
[0116] Therefore, the reference values which is com-
pared with the intensity of radio frequency signal may be
set lower than the maximum reference value of wireless
authentication but higher than a minimum value in which
data loss is not occurred, the reference value may be set
in a range in which a radio frequency signal may reach
3-4 meters, and, power consumption is reduced, as well
as, data loss is prevented.
[0117] Herein, when the intensity of radio frequency
signal of the first and second cleaning units 100 and 200
does not satisfies the reference value, radio frequency
output and data output are adjusted to provide optimized
wireless communication environment (Refer S7 and S8).
[0118] On the other hand, when the intensity of radio
frequency signal of the first and second cleaning units
100 and 200 satisfies the reference value, then, the first
and second cleaning units 100 and 200 are automatically
set as available cleaning unit pair and perform cleaning
job (Refer S9).

Claims

1. A method of controlling a window cleaning apparatus
including first and second cleaning units attached to
a window comprising:

operating at least one cleaning unit among the
first and second cleaning units;
measuring a magnetic force X between first and
second magnetic modules installed on each of
the first and second cleaning units;
comparing the measured magnetic force X with
a reference value Xo; and
setting the measured magnetic force X for an
initial value X1 or informing of an error of a mag-
netism according to a result of the comparison.

2. A method of claim 1, wherein comparing the meas-
ured magnetic force with a reference value Xo com-
prises:

comparing the measured magnetic force X with
the reference value Xo; and
comparing the measured magnetic force X with
the reference value Xo during a previous set time
t.
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3. A method claim of 2, wherein the measured magnetic
force X is set for an initial value X1 when the meas-
ured magnetic force X satisfies the reference value
Xo and the measured magnetic force X satisfies the
reference value Xo during the previous set time t.

4. The method of claim 2, wherein the error is alarmed
when the measured magnetic force does not satisfy
the reference value Xo.

5. The method of claim 2, wherein the error is alarmed
when the measured magnetic force X does not sat-
isfy the reference value Xo during the previous set
time t.

6. The method of any one of claims 1 to 5, further com-
prising:

measuring a change of the measured magnetic
force between the first and second cleaning
units after setting the initial value X1; and
transmitting data between the first and second
cleaning units after operating the first and sec-
ond cleaning units.

7. The method of claim 6, further comprising:

comparing the initial value X1 with an error range
X1-x,;
comparing the changed magnetic force with the
initial value X1 and re-setting the changed mag-
netic force for the initial value X1 according to a
result of a comparison; or
informing of an error of a magnetism.

8. A method of controlling a window cleaning apparatus
including at least one or more first cleaning unit and
at least one or more second cleaning unit attached
to both sides of a window and moved by a magnetic
force comprising:

registering the first and second cleaning units to
each other in advance to be capable of commu-
nicating with each other;
searching first and second cleaning units which
are registered on an initial operation;
measuring an intensity of a radio frequency sig-
nal between the searched first and second
cleaning units;
setting the searched first and second cleaning
units for an available pair according to the meas-
ured intensity of the radio frequency signal.

9. The method of claim 8, wherein registering the first
and second cleaning units comprises registering a
designated address and a public address which en-
ables transmitting data between the first and second
cleaning units.

10. The method of claim 9, wherein searching first and
second cleaning units comprises:

searching first and second cleaning units which
are capable of transmitting data through the des-
ignated address; and
searching first and second cleaning units which
are capable of transmitting data through the pub-
lic address.

11. The method of claim 8, wherein setting the searched
first and second cleaning units for an available pair
comprises:

setting the searched first and second cleaning
units for an available pair when the intensity of
the radio frequency satisfies a reference value;
and
adjusting the intensity of the radio frequency be-
tween the searched first and second cleaning
units when the intensity of the radio frequency
does not satisfy the reference value.

12. The method of claim 11, wherein the reference value
is a range in which the radio frequency signal reach-
es 3-4 meters.
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