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Description
Title of Invention: APPARATUS AND METHOD OF CON-

TROLLING OPERATION OF CLEANER
Technical Field

One or more aspects of the present invention relate to apparatuses and methods of
controlling operations of a cleaner, and more particularly, to an apparatus and method
of controlling operations of a cleaner by using combined conditions information of
external and internal conditions information to set up a cleaning schedule or a charging

schedule of the cleaner.

Background Art

Today’s robotic cleaners include cleaning functions, such as complete cleaning,
partial cleaning, reserved cleaning, etc. Regarding the reserved cleaning, up until now,
the robot cleaners have only supported passive scheduling, meaning that they start
automatic cleaning at specific times that have been passively scheduled by a user. A
robot cleaner’s intelligence is focused on how much more quickly and carefully it runs
to clean a given space. Like conventional cleaners, robot cleaners are also evaluated
according to normal performance, such as, noise levels, suction power, etc. Con-
ventional robot cleaners return to charging stations and recharge themselves if their
battery-charge level drops below a predetermined level. In this case, how well a robot
cleaner finds the way to and docks with the charging station is also considered a per-
formance to be evaluated.

Since robot cleaners are user-friendly products that combine robots and consumer ap-
pliances, not only robot industries but also consumer electronics industries are entering
the robot cleaner business. Furthermore, due to the increasing number of products and
various uses, robot cleaner markets are attracting more and more consumers and are

expected to have a high growth potential.
Disclosure of Invention

Solution to Problem

To address the above-discussed deficiencies of the prior art, it is a primary object to
provide methods and apparatuses for setting up cleaning and charging schedules of
cleaners by applying information technology (IT) to the cleaners, so that the cleaners
can be used more actively and intelligently.
Brief Description of Drawings

For a more complete understanding of the present disclosure and its advantages,
reference is now made to the following description taken in conjunction with the ac-

companying drawings, in which like reference numerals represent like parts:
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FIGURE 1 illustrates of a cleaner-based network, according to the present disclosure;
FIGURE 2 illustrates an apparatus for controlling operations of a cleaner, according

to the present disclosure;

FIGURE 3 illustrates exemplary real-time pricing (RTP) levels at hourly intervals,
according to the present disclosure;

FIGURE 4 illustrates user schedule information corresponding to external conditions
information, according to the present disclosure;

FIGURE 5 illustrates a method of controlling operations of the cleaner, according to
an embodiment of the present disclosure; and

FIGURE 6 illustrates a method of controlling operations of the cleaner, according to

another embodiment of the present disclosure.

Best Mode for Carrying out the Invention

According to an aspect of the present disclosure, there is provided an apparatus for
controlling operations of a cleaner, the method comprising: a network interface unit for
receiving first information regarding external conditions through an external network;
and a controller for setting up operating schedules of the cleaner based on the first in-
formation.

The operating schedules may include at least one of cleaning and charging schedules
of the cleaner.

The first information may include weather information.

The first information may include smart metering information.

The smart metering information may include at least one of electricity usage amounts
of other devices from among a plurality of information about a real-time pricing
system based on which electricity prices are varied on an hourly basis.

The first information may include user schedule information.

The apparatus for controlling operations of a cleaner may include an internal in-
formation collector for detecting second information that corresponds to internal in-
formation of the cleaner, wherein the controller sets up operating schedules of the
cleaner based on at least one of the first and second information.

The second information may be related to a dust uptake rate per hour.

The apparatus for controlling operations of a cleaner may include a storage unit for
storing cleaning or charging schedules established in advance, wherein the second in-
formation is related to the cleaning or charging schedules stored in the storage unit.

The second information may be related to a remaining battery amount of the cleaner.

According to another aspect of the present disclosure, there is provided a method of
controlling operations of a cleaner, the method comprising, receiving first information

regarding external conditions through an external network; and setting up operating
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schedules of the cleaner based on the received first information.
Mode for the Invention

Before undertaking the DETAILED DESCRIPTION OF THE INVENTION below,
it may be advantageous to set forth definitions of certain words and phrases used
throughout this patent document: the terms “include” and “comprise,” as well as
derivatives thereof, mean inclusion without limitation; the term “or,” is inclusive,
meaning and/or; the phrases “associated with” and “associated therewith,” as well as
derivatives thereof, may mean to include, be included within, interconnect with,
contain, be contained within, connect to or with, couple to or with, be communicable
with, cooperate with, interleave, juxtapose, be proximate to, be bound to or with, have,
have a property of, or the like; and the term “controller” means any device, system or
part thereof that controls at least one operation, such a device may be implemented in
hardware, firmware or software, or some combination of at least two of the same. It
should be noted that the functionality associated with any particular controller may be
centralized or distributed, whether locally or remotely. Definitions for certain words
and phrases are provided throughout this patent document, those of ordinary skill in the
art should understand that in many, if not most instances, such definitions apply to
prior, as well as future uses of such defined words and phrases.

FIGURES 1 through 6, discussed below, and the various embodiments used to
describe the principles of the present disclosure in this patent document are by way of
illustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged cleaner-based network.

FIGURE 1 illustrates a cleaner-based network 100, according to the present
disclosure.

Referring to FIGURE 1, the network 100 includes a cleaner 110, an external network
120, and an accessible area 130 that is accessible to the cleaner 110 via the external
network 120.

The external network 120 may include at least one type of network, such as Internet,
a mobile communications network, a broadcasting network, a cable television network,
and/or a satellite network, but is not limited thereto. The external network 120 may
also be referred to as an external service network or an external access network, but is
not limited thereto.

The accessible area 130 may include a weather information server 131, an energy in-
formation server 132, and a personal information providing server 133, but is not
limited thereto. The weather information server 131, the energy information server

132, and the personal information providing server 133 may be each referred to as an
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external conditions information provider that provides external conditions information.
The external conditions information refers to overall information about the external
conditions surrounding the cleaner 110. For example, the external conditions in-
formation includes weather information, energy information, such as smart metering
information, and personal information, such as user schedules. The external conditions
information is not limited thereto and may include any information regarding cleaning
or charging operations of the cleaner 110, which can be obtained from outside of the
cleaner 110. The weather information server 131 provides weather information for the
cleaner 110, the energy information server 132 provides energy-related information,
such as, information about electric power, for the cleaner 110, and the personal in-
formation providing server 133 provides the cleaner 110 with personal information,
such as, user schedule information or user position information. With the development
of smart-phones, such as, for example, i-phones® and Galaxy phones®, almost all in-
formation may be accessible by using a smart-phone. In this example, the smart-phone
may also become the external conditions information provider, or may be an in-
termediate information provider of any of the external conditions information
providers 131-133. The external conditions information providers 131-133 included in
the accessible area 130 may not be restricted to serve as external conditions in-
formation providers, but may also be referred to and serve as service providers.

The external conditions information providers 131-133 may provide the external
conditions information at the request of the cleaner 110. Alternatively, when the
cleaner 110 is connected to the external conditions information providers 131-133 and
the external conditions information providers 131-133 have stored access information
about the cleaner 110, the external conditions information providers 131-133 may
provide the information for the cleaner 110 periodically or whenever an event occurs.

The external conditions information providers 131-133 may also include databases.
The databases may be referred to as external databases as viewed from the cleaner 110.
If the accessible area 130 includes a database server (not shown), the database server
may also be referred to as an external database.

Herein, the cleaner 110 does not mean a passive device that needs to be held and
driven by a user, but means an automatic device that automatically cleans and
recharges itself according to a program or a schedule. In the current embodiment of the
present disclosure, the cleaner 110 may be a so-called robot cleaner. The robot cleaner
is also called a ‘robotic vacuum’ or an ‘automatic domestic vacuum cleaner’. The
cleaner 110 may access any of the external conditions information providers 130 via
the external network 120. The cleaner 110 may further include a function to collect
internal information of the cleaner 110.

FIGURE 2 illustrates an apparatus for controlling operations of the cleaner 110,
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according to the present disclosure. The apparatus is contained in the cleaner 110 of
FIGURE 1.

Referring to FIGURE 2, the apparatus 200 for controlling operations of the cleaner
110 includes a network interface unit 210, a controller 220, a storage unit 240, and an
internal information collector 230.

The network interface unit 210 provides an interface function to transmit and receive
data between the external network 120 and the controller 220. The data to be received
through the interface unit 210 in response to a status of the apparatus 200 includes
external conditions information. The external conditions information may include
weather information, energy-related information, and user personal information.

The controller 220 includes a processor(s) or a microprocessor(s) for controlling
overall functions of the apparatus 200, but is not limited thereto. The controller 220
receives the external conditions information through the network interface unit 210 and
sets up an operating schedule of the cleaner 110 based on the external conditions in-
formation. The controller 220 may create a new operating schedule of the cleaner 110
or update an existing operating schedule stored in the storage unit 30. The operating
schedule of the cleaner 110 implies a cleaning or charging schedule of the cleaner 110.

The operations of the apparatus 200, in response to the external conditions in-
formation, will now be described in detail.

An example where the external conditions information is weather information is
described at first.

The weather information includes at least one of information about weather, tem-
perature, humidity, wind velocity, amount of sunshine, and air pollution level, such as
a yellow dust level. Among others, the information about the air pollution level, such
as the yellow dust level, is information that indicates an increased need for cleaning.
Therefore, when receiving information about such air pollution level, the controller
220 sets up an operating schedule, particularly a cleaning schedule of the cleaner 110.

The example of the cleaning schedule of the cleaner 110 set up based on the weather

information is shown in Table 1.

Table 1
[Table 1]
Cleaning start time Established Cleaning start time
02:00 p.m. 11:00 a.m.
08:00 p.m. 02:00 p.m.

05:00 p.m.

08:00 p.m.
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Referring to Table 1, when receiving the air pollution information from the weather
information server 131 through the network interface unit 210, the controller 220
changes a pre-assigned cleaning schedule, that is, cleaning twice a day at 2 p.m. and §
p-m. by increasing the number of times cleaning is performed and re-establishing the
cleaning schedule to cleaning 4 times a day at 11 a.m., 2 p.m., 5 p.m., and 8 p.m. If no
cleaning schedule has been stored in advance, such a four times a day cleaning
schedule may be newly established. Cleaning hours and space per one time cleaning
may be set up by a user. In addition, the controller 220 may also set up a charging
schedule of the cleaner 110 in response to weather information. Table 1 is just an
example and thus the number of cleaning times may be changed depending on the air
pollution level.

Next, an example where the external conditions information is energy information is
described. According to an embodiment of the present disclosure, the energy in-
formation may be smart metering information. A smart grid is technology that collects
energy information, such as electric power consumed by respective devices, through
smart metering, thus increasing economic efficiency of energy usage. Smart metering
is a revolutionary future technology developed to overcome the limit of currently cen-
tralized power distribution networks and facilitate suppression of pollution emissions
and improve power efficiency. The smart metering information may include in-
formation about a real-time pricing system according to which electricity prices change
on an hourly basis, and information about the amount of energy consumed by other
devices. Under the real-time pricing (hereinafter, referring to as RTP) system,
consumers are billed for the electricity they consume based on hourly prices that have
been set by an electricity provider (e.g., KEPCO in Korea).

Accordingly, when receiving RTP information that is included in smart metering in-
formation, the controller 220 may schedule cleaning or charging operations based on a
predetermined criteria. For example, the controller 220 may schedule cleaning or
charging operations to be performed during lower-priced hours, avoiding higher-priced
hours. In addition, the controller 220 may set RTP levels from the RTP information
based on predetermined criteria and schedule cleaning or charging operations of the
cleaner 110 accordingly. Scheduling by setting the RTP levels may simplify and give
higher reliance to the scheduling program than by hourly-based scheduling.

FIGURE 3 illustrates exemplary real-time pricing (RTP) levels at hourly intervals,
according to the present disclosure.

In the example illustrated in FIGURE 3, the horizontal axis represents time while the
vertical axis represents consumer prices. Specifically, 24 hours are represented in the
horizontal axis, while consumer prices (in Korean Won) of electricity per kWh are rep-

resented in the vertical axis. RTP Level 1, the lower-priced level, is assigned to
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consumer prices whose prices per kWh < 50, RTP Level 2, the medium-priced level, is
assigned to consumer prices whose 50 < prices per kWh < 100, RTP Level 3, the
higher-priced level, is assigned to consumer prices whose 100 < prices per kWh < 150,
and RTP Level 4, the highest-priced level, is assigned to consumer prices whose prices
per kWh > 150. As the RTP level increases, electricity price also increases. In
FIGURE 3, time zones from 1 to 8 and 21 to 24 are assigned to RTP level 1, time
zones from 9 to 12 and 19 to 20 are assigned to RTP Level 2, a time zone from 12 to
18 is assigned to RTP Level 3, and a time zone from 13 to 17 is assigned to RTP Level
4. If electricity is used during the time zone from 13 to 17 that belongs to RTP level 4,
the electricity is consumed at the highest price. The electricity provider may alter RTP,
and a manufacturer or user of the cleaner 110 may also alter the RTP levels.

[46] As such, the controller 220 may set up cleaning or charging schedules of the cleaner
110 according to RTP levels as in Table 2. Table 2 illustrates a schedule representing
whether to do cleaning or charging according to RTP levels.

[47] Table 2

[Table 2]
Operation RTP level 1 RTP level 2 RTP level 3 RTP level 4
Cleaning O O X X
Charging O X X X
[48] Referring to Table 2, each column represents an RTP level, each row represents

either a cleaning or charging operation, and each cell where a column and a row meet
represents whether to perform the cleaning or charging operation. When receiving RTP
information from the weather information server 131 through the network interface
unit 210, the controller 220 only allows for cleaning at RTP Level 1 or 2, but not at
RTP Level 3 or 4. The controller 220 only allows for charging at RTP Level 1, but not
at the remaining RTP Levels. It should be noted that Table 2 is just an example for the
purpose of explanation and whether to do the operations according to RTP Levels is
not limited thereto.

[49] Furthermore, when receiving electricity usage information of other devices that has
been included in the smart metering information, the controller 220 may schedule
cleaning or charging operations according to predetermined criteria. For example, the
controller 220 may schedule the cleaner 110 not to perform cleaning or charging op-
erations during times when other devices are consuming lots of electricity, but to
perform cleaning or charging operations during times when other devices are
consuming less electricity.

[50] Table 3 illustrates scheduling cleaning or charging operations of the cleaner 110
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according to the amount of electricity usage.

Table 3

[Table 3]

Washing Refrigerator( |Television(2 |Lighting(50 |Air Con- Whether to

Machine 300W) 00W) W) ditioner(5000 |perform

(400W) W) Cleaning or
Charging op-
erations

X O X O O X

O O O O X O

Referring to Table 3, received information about power consumed or electricity
usages of other devices is represented. The controller 220 may determine whether to
allow the cleaner 110 to perform the cleaning or charging operation, based on prede-
termined criteria. For example, the controller 220 may schedule the cleaner 110 not to
perform the cleaning or charging operation if the total amount of electricity usages of
the other devices exceeds 2000 W (Watts), and otherwise, schedules the cleaner 110 to
perform the cleaning or charging operation. From Table 3, it is seen that in the first
case (in the second row of Table 3) where the refrigerator, lighting, and air conditioner
is consuming electricity and the total amount of electricity usage comes to 5350 W, the
controller 220 schedules the cleaner 110 not to perform the cleaning or charging
operation, and in the second case (in the third row of Table 3) where the washing
machine, refrigerator, television, and lighting is consuming the electricity but the total
amount of electricity usage comes to 950 W, the controller 220 schedules the cleaner
110 to perform the cleaning or charging operation. Table 3 is just an example for the
purpose of explanation and the criteria of the total amount of electricity usage of the
other devices is not limited thereto.

Next, an example where the external conditions information is personal information
is described.

Personal information may include user schedule information or user position in-
formation, but is not limited thereto.

The user schedule information refers to personal information management system
(PIMS) information. For example, the user schedule information may be schedule in-
formation on a calendar provided by an Internet search company (e.g., Google
calendar).

FIGURE 4 illustrates user schedule information corresponding to external condition

information, according to the present disclosure.
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An example of Google calendar 400 is shown in FIGURE 4. Information on Google
calendar 400 contains user’s schedules for each day. An item 401 on Tuesday, April 13
is displayed showing a user’s schedule, “returning home between 5 p.m. and 6 p.m.”,
and an item 402 on Wednesday, April 14 is displayed showing a user’s schedule,
“business trip all day”.

When the controller 220 receives such information from the personal information
providing server 133 through the network interface unit 210, the controller 220 may set
up cleaning schedules according to the user’s schedule of returning home or going on
the business trip. For example, since the user is supposed to return home sometime
between 5 and 6 p.m. on April 13, the controller 220 may set up a schedule for the
cleaner 110 to start cleaning at 4 p.m. on the same day, and on April 14 when the
user’s schedule involves a “business trip all day”, the controller 220 may set up the
schedule for the cleaner 110 not to perform cleaning that day.

The controller 220 may extract user position information by utilizing social
networking service information, such as, for example, Foursquare or IM-in.

The internal information collector 230 collects internal information regarding the
cleaner 110. The internal information refers to information that the cleaner 110 collects
without using any external network. For example, the internal information includes
existing cleaning or charging schedules and battery remaining amount information
stored in the storage unit 240, or a dust uptake rate that may be determined by the
cleaner 110 using a certain sensor. The existing cleaning or charging schedules become
an operating base of the cleaner 110, and the battery remaining amount becomes a
charging base. In addition, the dust uptake rate becomes an additional cleaning base.

The controller 220 uses the internal information to set up operating schedules of the
cleaner 110. For example, if the dust uptake rate per hour is high, thus raising the need
for additional cleaning, the controller 220 sets up cleaning schedules to increase the
number of time cleaning is performed, and if the battery remaining amount is low, the
controller 220 sets up a charging schedule to recharge the cleaner 110 immediately.

Of course, the controller 220 may set up cleaning or charging schedules of the
cleaner 110 considering both the external and internal conditions information.

The controller 220 converts the information received from the network interface unit
210 and the internal information collector 230 into a form of common context data. In
other words, the controller 220 normalizes the received information to be values of 0
or 1. The controller 220 uses the normalized information to set up operating schedules
of the cleaner 110. Furthermore, the controller 110 may store the received information
as normalized information values in the storage unit 240, and may store the established
operating schedules in the storage unit 240.

If the network interface unit 210 and the internal information collector 230 receive
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information, they inform the controller 220 about a changed value through a push noti-
fication as an Event Form.

The storage unit 240 stores a program and data required for performing the method
of controlling operations of the cleaner 110, namely, the method of scheduling op-
erations of the cleaner 110. The program may be loaded into and operated by the
controller 220. The data includes the received internal and external conditions in-
formation according to the embodiment of the present disclosure, and may include the
existing operating schedules, i.e., cleaning and charging schedules of the cleaner 110.

FIGURE 5 illustrates a method of controlling operations of the cleaner 110,
according to an embodiment of the present disclosure.

Referring to FIGURE 35, in operation 510, the apparatus 200 for controlling op-
erations of the cleaner 110 receives external conditions information through the
external network 120. The external network 120 may include at least one of Internet, a
mobile communications network, a broadcasting network, a cable television network,
and a satellite network, but is not limited thereto.

The external conditions information refers to overall information about the external
conditions surrounding the cleaner 110. For example, the external conditions in-
formation includes weather information, energy information, such as smart metering
information, and personal information, such as user schedules.

The weather information includes at least one of information about weather, tem-
perature, humidity, wind velocity, amount of sunshine, and air pollution level, such as
a yellow dust level.

A smart grid is a technology that collects energy information, such as electric power
consumed by respective devices, through smart metering, thus increasing economic ef-
ficiency of energy usage. The smart metering information may include information
about a real-time pricing system according to which electricity prices change on an
hourly basis, and information about the amount of energy consumed by other devices.
Under the real-time pricing (hereinafter, referring to as RTP) system, consumers are
billed for the electricity they consume based on hourly prices that have been set by an
electricity provider (e.g., KEPCO in Korea).

Personal information may include, but is not limited to, user schedule information or
user position information, and any other information about the user.

The user schedule information refers to personal information management system
(PIMS) information. For example, the user schedule information may be some
schedule information on a calendar provided by an Internet search company (e.g.,
Google calendar).

The cleaner 110, herein, does not mean a passive device that needs to be held and

driven by a user, but is an automatic device that automatically cleans and recharges
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itself according to a program or schedule. In an embodiment of the present disclosure,
the cleaner 110 may be a so-called a robot cleaner.

In operation 520, the apparatus 200 sets up operating schedules of the cleaner 110
based on the external conditions information. In other words, the apparatus 200 may
newly create operating schedules of the cleaner 110 based on the external conditions
information, or may change stored existing operating schedules of the cleaner 110. The
operating schedules of the cleaner 110 refer to cleaning and charging schedules of the
cleaner 110.

In particular, the information about the air pollution level, such as the yellow dust
level, is information that indicates an increased need for cleaning. Therefore, when the
controller 220 receives information about the air pollution level, it sets up an operating
schedule, particularly a cleaning schedule, of the cleaner 110.

When the apparatus 200 receives RTP information that is included in the smart
metering information, it may schedule cleaning or charging operations of the cleaner
110 based on predetermined criteria. For example, the apparatus 200 may schedule the
cleaner 110 not to perform cleaning or charging during higher-priced hours but to
perform cleaning or charging during lower-priced hours. In addition, the apparatus 200
may set RTP levels from the RTP information based on predetermined criteria and
schedule cleaning or charging operations of the cleaner 110 accordingly. Scheduling
by setting the RTP levels may simplify and give higher reliance to the scheduling
program than by hourly-based scheduling.

Furthermore, if the apparatus 200 receives information about the amount of
electricity usage of other devices, it may schedule the cleaning or charging operations
based on predetermined criteria. For example, the apparatus 200 may schedule the
cleaner 110 not to perform cleaning or charging if the amount of electricity usage of
the other devices is greater than the predetermined criteria, and the apparatus 200 may
schedule the cleaner 110 to perform cleaning or charging if the amount of electricity
usage of the other devices is less than the predetermined criteria.

If the apparatus 200 receives user schedule information, for example, information
that the user is supposed to go on a business trip for 2 days, the apparatus 200 may set
up cleaning or charging schedules of the cleaner 110 by canceling existing cleaning
schedules, for example.

FIGURE 6 illustrates a method of controlling operations of the cleaner 110,
according to another embodiment of the present disclosure.

Operation 610 of FIGURE 6 may be performed in a manner similar to operation 510
of FIGURE 35, so a description thereof will be omitted here for brevity.

In operation 620, the apparatus 200 collects internal information regarding the

cleaner 110. The internal information refers to information that the cleaner 110 collects
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without using any external network. For example, the internal information includes
existing cleaning or charging schedules and battery remaining amount information
stored in the cleaner 110, or a dust uptake rate that may be determined by the cleaner
110 using a certain sensor. The existing cleaning or charging schedules become an
operating base of the cleaner 110, and the battery remaining amount becomes a
charging base. In addition, the dust uptake rate becomes an additional cleaning base.

In operation 630, the apparatus 200 uses the internal and external conditions in-
formation to set up operating schedules of the cleaner 110. The apparatus 200 may set
up operating schedules of the cleaner 110 by using only the internal conditions in-
formation. For example, if the dust uptake rate per hour is high, thus increasing the
need for additional cleaning, the apparatus 200 sets up cleaning schedules to increase
the number of times cleaning is performed, and if the battery remaining amount is low,
the apparatus 200 sets up a charging schedule to recharge the cleaner 110 immediately.
The apparatus 200 may set up cleaning or charging schedules considering both of the
external and internal conditions information.

Although not shown in FIGS 5 and 6, the apparatus 200 converts the internal and
external conditions information into a form of common context data. In other words,
the apparatus 200 normalizes the received information to be values of 0 or 1. The
apparatus 200 uses the normalized information to set up operating schedules of the
cleaner 110. Furthermore, the apparatus 200 may store the received information as
normalized information values, and may store established operating schedules. In
addition, if the apparatus 200 receives information, it sets up operating schedules of the
cleaner 110 by informing a changed value as an Event Form.

According to embodiments of the present disclosure, a variety of IT information is
utilized for scheduling operations of a cleaner, thus giving more intelligence to the
cleaner which may thus be used as an optimized consumer appliance. In addition,
smart metering information within a smart grid environment is used for automatic and
efficient charging scheduling of the cleaner, thus forming the basis of green appliances.

A program for carrying out the exemplary embodiments of the present disclosure
may be implemented as computer readable codes on a computer readable storage
medium. Examples of the computer readable storage medium include all kinds of
storage devices which can be read by a computer system. The computer readable
storage medium comprises, for example, a read only memory (ROM), a random access
memory (RAM), a compact disk-ROM (CD-ROM), a magnetic tape, a floppy disk, an
optical data storage device, and so on. The computer readable storage medium can also
be distributed to a computer system connected to a network to be stored and executed
as computer readable program codes.

Although the present disclosure has been described with an exemplary embodiment,
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various changes and modifications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes and modifications as fall

within the scope of the appended claims.
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[Claim 6]

[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]
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Claims

An apparatus for controlling operations of a cleaner, the method
comprising:

a network interface unit configured to receive first information
regarding external conditions through an external network; and

a controller configured to set up operating schedules of the cleaner
based on the first information.

The apparatus of claim 1, wherein the operating schedules include at
least one of cleaning and charging schedules of the cleaner.

The apparatus of claim 1, wherein the first information includes
weather information.

The apparatus of claim 1, wherein the first information includes smart
metering information.

The apparatus of claim 4, wherein the smart metering information
includes at least one of electricity usage amounts of other devices from
among a plurality of information about a real-time pricing system based
on which electricity prices are varied on an hourly basis.

The apparatus of claim 1, wherein the first information includes user
schedule information.

The apparatus of claim 1 further comprising,

an internal information collector configured to detect second in-
formation that corresponds to internal information of the cleaner,
wherein the controller is further configured to set up the operating
schedules of the cleaner based on at least one of the first and second in-
formation.

The apparatus of claim 7, wherein the second information is related to a
dust uptake rate per hour.

The apparatus of claim 7 further comprising:

a storage unit configured to store at least one of cleaning and charging
schedules established in advance,

wherein the second information is related to at least one of the cleaning
and charging schedules stored in the storage unit.

The apparatus of claim 7, wherein the second information is related to a
remaining battery amount of the cleaner.

A method of controlling operations of a cleaner, the method
comprising:

receiving first information regarding external conditions through an
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[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

[Claim 20]

[Claim 21]
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external network; and

setting up operating schedules of the cleaner based on the first in-
formation.

The method of claim 11, wherein the operating schedules include at
least one of cleaning and charging schedules of the cleaner.

The method of claim 11, wherein the first information includes weather
information.

The method of claim 11, wherein the first information includes smart
metering information.

The method of claim 14, wherein the smart metering information
includes at least one of electricity usage amounts of other devices from
among a plurality of information about a real-time pricing system based
on which electricity prices are varied on an hourly basis.

The method of claim 11, wherein the first information includes user
schedule information.

The method of claim 11 further comprising:

detecting second information that corresponds to internal information
of the cleaner,

wherein setting up the operating schedules of the cleaner comprises
setting up the operating schedules of the cleaner based on at least one
of the first and second information.

The method of claim 17, wherein the second information is related to a
dust uptake rate per hour.

The method of claim 17, wherein the second information is related to at
least one of cleaning and charging schedules stored in advance.

The method of claim 17, wherein the second information relates to a
remaining battery amount of the cleaner.

A computer-readable storage medium having a program recorded
thereon, the program carrying out a method of controlling operations of
a cleaner, the method comprising:

receiving first information regarding external conditions through an
external network; and

setting up operating schedules of the cleaner based on the received first

information.
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[Fig. 1]
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[Fig. 5]
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