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(54) CLEANING ROBOT AND METHOD FOR CONTROLLING SAME

(57) Disclosed herein are a cleaning robot and a
method of controlling the same. The cleaning robot ac-
cording to one embodiment includes a modular in which

one or more modules configured to support different func-
tions are integrated, and a controller configured to control
the overall operation of the cleaning robot.
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Description

[Technical Field]

[0001] The present disclosure relates to a cleaning ro-
bot that provides the Human Service Interaction (HRI)
technology, and a method of manufacturing the same.

[Background Art]

[0002] A cleaning robot is an apparatus that automat-
ically cleans an area to be cleaned by suctioning foreign
substances such as dust accumulated on a floor while
navigating the area to be cleaned without a user’s ma-
nipulation. That is, the cleaning robot cleans the area to
be cleaned while navigating the area to be cleaned.
[0003] Recently, as the cleaning robot market has
been gradually expanding, a cleaning robot is no longer
limited to merely cleaning an area to be cleaned, and
research for combining various other technologies is be-
ing carried out.

[Disclosure]

[Technical Problem]

[0004] To solve the above problem, the following
cleaning robot and method of controlling the same are
provided.

[Technical Solution]

[0005] According to one aspect, a cleaning robot in-
cludes a modular in which one or more modules config-
ured to support different functions are integrated, and a
controller configured to control an operation of the mod-
ular and control at least one of devices in the cleaning
robot and Internet-of-Things (IoT) devices.
[0006] The modular may include a gripper module con-
figured to control a robot arm and mount a cleaning head
on the robot arm, and the controller may control an op-
eration of the gripper module to perform cleaning using
the cleaning head mounted on the robot arm.
[0007] The modular may include a communication
module configured to support connection to at least one
other cleaning robot through a communication network,
and the controller may control an operation of the com-
munication module on the basis of at least one of sup-
porting specifications that the at least one other cleaning
robot supports, a size of a cleaning region, and a shape
of the cleaning region and control performance of joint
cleaning.
[0008] The modular may include a recognition module
configured to detect a user present in an indoor space,
and the controller may control performance of cleaning
on the basis of at least one of a result detected through
the recognition module and a result detected through an
IoT device.

[0009] The modular may include a sensor module con-
figured to acquire indoor environment information, and
the controller may control at least one of the cleaning
robot and the IoT devices on the basis of the indoor en-
vironment information acquired by the sensor module
and desired information on the indoor environment set
by a user and adjust the indoor environment.
[0010] The modular may include a communication
module configured to support connection to an external
device through a communication network and an imaging
unit configured to acquire image information, and when
a remote connection request is received through the
communication module, the controller may control the
imaging unit to acquire image information.
[0011] According to another aspect, a cleaning robot
includes a robot arm on which a cleaning head is mount-
ed, and a controller configured to determine a cleaning
head corresponding to a cleaning mode from among a
plurality of cleaning heads, control mounting between the
robot arm and the determined cleaning head, and control
performance of cleaning using the mounted cleaning
head.
[0012] A water supply pipe configured to supply water
to the cleaning head and a suctioning flow path config-
ured to suction dust may be provided inside the robot arm.
[0013] A docking unit configured to guide coupling with
the cleaning head and an electromagnet configured to
fix the cleaning head may be provided inside the robot
arm.
[0014] The cleaning robot may further include a clean-
ing head storage in which the plurality of cleaning heads
are stored.
[0015] The cleaning head storage may be provided at
a station of the cleaning robot or at a predetermined po-
sition.
[0016] The plurality of cleaning heads may be stored
at predetermined positions in the cleaning head storage.
[0017] The controller may use an infrared ray (IR) sen-
sor mounted on the cleaning head storage to identify a
position of the cleaning head storage.
[0018] According to still another aspect, a cleaning ro-
bot includes a communication module configured to per-
form communication connection to at least one other
cleaning robot, a determiner configured to determine a
joint cleaning method to be performed with the at least
one other cleaning robot, on the basis of at least one of
supporting specifications that the at least one other
cleaning robot supports, a size of a cleaning region, and
a shape of the cleaning region, and a controller config-
ured to control the cleaning robot and the at least one
other cleaning robot on the basis of the determined joint
cleaning method.
[0019] The cleaning robot may include a storage unit
configured to store map data related to a region in which
the cleaning robot is present.
[0020] The determiner may determine any one of a
group joint cleaning method in which the same region is
cleaned together by the cleaning robot and the at least
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one other cleaning robot, a sectional joint cleaning meth-
od in which a cleaning region is divided and each section
thereof is separately cleaned by the cleaning robot and
the at least one other cleaning robot, and a multiple-pat-
tern joint cleaning method in which the group joint clean-
ing method and the sectional joint cleaning method are
mixed, as the joint cleaning method.
[0021] The controller may use at least one of environ-
ment information and state information included in clean-
ing situation information received from the at least one
other cleaning robot and control at least one of the op-
erations of the at least one other cleaning robot and the
cleaning robot.
[0022] According to yet another aspect, a cleaning ro-
bot includes a communication unit configured to receive,
in response to transmitting supporting specifications of
the cleaning robot to at least one other cleaning robot, a
cleaning method and a cleaning region from a cleaning
robot that has received the transmitted supporting spec-
ifications, and a controller configured to control devices
in the cleaning robot on the basis of the cleaning method
and the cleaning region received from the cleaning robot.
[0023] The communication unit may transmit environ-
ment information of the cleaning region and state infor-
mation of the cleaning robot.
[0024] The controller may control devices in the clean-
ing robot and perform cleaning on the basis of any one
of a group joint cleaning method in which the same region
is cleaned together by the cleaning robot and the at least
one other cleaning robot, a sectional joint cleaning meth-
od in which a cleaning region is divided and each section
thereof is separately cleaned by the cleaning robot and
the at least one other cleaning robot, and a multiple-pat-
tern joint cleaning method in which the group joint clean-
ing method and the sectional joint cleaning method are
mixed.
[0025] According to yet another aspect, a cleaning ro-
bot includes a detector configured to detect a user on the
basis of at least one of at least one Internet-of-Things
(IoT) device present in an indoor space and a sensor
module, and a cleaning controller configured to, when a
distance between the detected user and the cleaning ro-
bot is determined to be smaller than a predetermined
level, control performance of cleaning on the basis of a
state of the detected user.
[0026] When the distance between the detected user
and the cleaning robot is determined to be smaller than
the predetermined level, the cleaning controller may
switch to a quiet mode on the basis of an action of the
detected user or switch a cleaning section.
[0027] When the distance between the detected user
and the cleaning robot is determined to be smaller than
the predetermined level, the cleaning controller may con-
trol performance of cleaning on the basis of at least one
of an action of the user detected by the at least one IoT
device or a sensor unit, a position of the user, a voice of
the user received through a voice recognizer, and sur-
rounding noise.

[0028] The cleaning controller may regulate a level of
the quiet mode in accordance with a level of the surround-
ing noise received through the voice recognizer.
[0029] According to yet another aspect, a cleaning ro-
bot includes a desired information setter configured to
set desired information related to an indoor environment,
a generator configured to acquire indoor environment in-
formation and generate an indoor environment map, and
an indoor environment controller configured to compare
the set desired information related to the indoor environ-
ment and the acquired indoor environment map and reg-
ulate the indoor environment on the basis of a result of
the comparison.
[0030] The cleaning robot may further include a con-
troller configured to control the overall operation of the
cleaning robot, and a flight vehicle controlled by the con-
troller and having a sensor module configured to acquire
the indoor environment information mounted thereon.
[0031] The generator may acquire the indoor environ-
ment information from at least one of a sensor module
mounted on the cleaning robot, the sensor module
mounted on the flight vehicle, and an IoT device, combine
the acquired pieces of indoor environment information,
and map the combined pieces of indoor environment in-
formation to map information to generate the indoor en-
vironment map.
[0032] The indoor environment controller may control
at least one of devices in the cleaning robot and IoT de-
vices and regulate the indoor environment to correspond
to the set desired information related to the indoor envi-
ronment.
[0033] The generator may control operation of at least
one of the sensor module mounted on the cleaning robot,
the sensor module mounted on the flight vehicle, and an
IoT device in accordance with a predetermined update
cycle to acquire the indoor environment information and
generate the indoor environment map.
[0034] When a difference between indoor environment
information acquired by the IoT device and indoor envi-
ronment information acquired by the sensor module
mounted on the cleaning robot exceeds a predetermined
range, the indoor environment controller may request for
re-measurement.
[0035] According to yet another aspect, a cleaning ro-
bot includes an imaging unit configured to acquire image
information in response to a remote connection request
from a user, a communication unit configured to transmit
the acquired image information, and a controller config-
ured to control devices in the cleaning robot.
[0036] When another task is being performed, the con-
troller may control the devices in the cleaning robot to
stop the other task which is being performed, in accord-
ance with the remote connection request, and activate
the imaging unit.
[0037] The imaging unit may acquire image informa-
tion related to an area of interest of the user or acquire
the image information according to remote controlling of
the user.
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[0038] The imaging unit may acquire image informa-
tion related to a plurality of areas of interest at predeter-
mined times according to a predetermined order.
[0039] The cleaning robot may further include a flight
vehicle controlled by the controller.
[0040] The imaging unit may be mounted on at least
one of one surface of the cleaning robot and one surface
of the flight vehicle.
[0041] When the remote connection of the user is end-
ed, the controller may control the devices in the cleaning
robot to resume the stopped task.
[0042] The controller may detect a position of the flight
vehicle and mark the position of the flight vehicle on map
information on the basis of a result of the detection.
[0043] According to yet another aspect, a cleaning ro-
bot includes a voice recognition module configured to
recognize and record a voice and identify a point from
which the recognized voice is generated, a communica-
tion unit configured to transmit the recorded voice, and
a controller configured to control devices in the cleaning
robot to output a predetermined voice or perform con-
nection to predetermined contact information.
[0044] The voice recognition module may use voice
recognizers arranged in an array form to identify the point
from which the recognized voice is generated.
[0045] The controller may control the devices in the
cleaning robot to move to the identified point and output
a predetermined voice, capture image information relat-
ed to the identified point, or make a phone call through
a home network.
[0046] According to yet another aspect, a cleaning ro-
bot includes a recognizer configured to recognize a call
signal of a user, a voice recognition module configured
to receive a voice command from the user and derive a
recognized result related to the received voice command,
and a controller configured to control devices in the clean-
ing robot on the basis of the recognized result when the
identified user is determined to have use authority related
to the recognized result.
[0047] The controller may include a security module
configured to determine the use authority of the user
through at least one of motion of the user and voice of
the user.
[0048] The controller may control the devices in the
cleaning robot and at least one Internet-of-Things (IoT)
device connected through a communication network to
provide a service corresponding to the recognized result.
[0049] According to yet another aspect, a cleaning ro-
bot includes a voice recognition module configured to
receive voice of a user and detect an abnormal symptom,
a sensor module configured to acquire biometric infor-
mation of the user, and a controller configured to deter-
mine a degree of a state of the user on the basis of the
acquired biometric information of the user and control
devices in the cleaning robot in accordance with a pre-
determined response plan on the basis of the determined
degree of the state of the user.
[0050] The voice recognition module may identify a

point from which the received voice of the user is gener-
ated through a voice recognizer.
[0051] In accordance with the determined degree of
the state of the user, the controller may control a speaker
and output a predetermined voice to the user or control
a communication unit and perform connection to prede-
termined contact information.
[0052] In accordance with the determined degree of
the state of the user, the controller may control operation
of one or more IoT devices connected through a home
network.
[0053] According to yet another aspect, a cleaning ro-
bot includes a sensor module configured to acquire bio-
metric information of a user in accordance with a prede-
termined cycle, and a controller configured to, when a
degree of a state of the user is determined on the basis
of the acquired biometric information of the user and, as
a result, is determined to be abnormal, control devices
in the cleaning robot in accordance with a predetermined
response plan on the basis of the determined degree of
the state of the user and whether a user reacts.
[0054] According to yet another aspect, a cleaning ro-
bot includes an imaging unit configured to follow an object
selected by a user and acquire image information related
to the object, and a controller configured to perform a
process corresponding to a situation that occurs in ac-
cordance with movement of the detected object from the
acquired image information.
[0055] The imaging unit may receive selection on an
object to be followed through an input unit or receive se-
lection on an object to be followed by being in association
with an external device through a communication unit,
and follow the selected object to acquire image informa-
tion related to the object.
[0056] The controller may detect pollution that occurs
in surroundings as the detected object moves and, when
it is detected that pollution has occurred, control devices
in the cleaning robot to perform cleaning.
[0057] The controller may control the communication
unit and contact predetermined contact information or
send a message when an occurrence of danger is ex-
pected on the basis of at least one of movement of the
object and map information.
[0058] The controller may control a speaker and trans-
mit a warning message to the object.
[0059] The cleaning robot may further include a voice
recognition module configured to recognize voice of the
object.
[0060] The controller may recognize the voice of the
object through the voice recognition module and perform
operation corresponding to a result of the recognition.
[0061] When it is determined, as a result of the recog-
nition through the voice recognition module, that a path
to a destination has been requested for, the controller
may provide path guidance to the destination on the basis
of map information stored in a memory.
[0062] According to yet another aspect, a method of
controlling a cleaning robot includes controlling mounting
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between a robot arm and a determined cleaning head,
and controlling performance of cleaning using the mount-
ed cleaning head.
[0063] The controlling of the mounting may further in-
clude fixing the mounted cleaning head through a dock-
ing unit provided at the robot arm and an electromagnet
provided at the robot arm.
[0064] The controlling of the mounting may include
identifying a storage in which the determined cleaning
head is stored from a cleaning head storage in which a
plurality of cleaning heads are stored, and controlling
mounting between the cleaning head stored in the iden-
tified storage and the robot arm.
[0065] The controlling of the mounting may include
identifying a position of the cleaning head storage using
an infrared sensor mounted on the cleaning head stor-
age.
[0066] According to yet another aspect, a method of
controlling a cleaning robot includes performing commu-
nication connection to at least one other cleaning robot,
determining a joint cleaning method to be performed with
the at least one other cleaning robot, on the basis of at
least one of supporting specifications that the at least
one other cleaning robot supports, a size of a cleaning
region, and a shape of the cleaning region, and control-
ling the cleaning robot and the at least one other cleaning
robot on the basis of the determined joint cleaning meth-
od.
[0067] The determining may include determining any
one of a group joint cleaning method in which the same
region is cleaned together by the cleaning robot and the
at least one other cleaning robot, a sectional joint clean-
ing method in which a cleaning region is divided and each
section thereof is separately cleaned by the cleaning ro-
bot and the at least one other cleaning robot, and a mul-
tiple-pattern joint cleaning method in which the group joint
cleaning method and the sectional joint cleaning method
are mixed, as the joint cleaning method.
[0068] The controlling may further include using at
least one of environment information and state informa-
tion included in cleaning situation information received
from the at least one other cleaning robot and controlling
at least one of the operations of the at least one other
cleaning robot and the cleaning robot.
[0069] According to yet another aspect, a method of
controlling a cleaning robot includes receiving, in re-
sponse to transmitting supporting specifications of the
cleaning robot to at least one other cleaning robot, a
cleaning method and a cleaning region from a cleaning
robot that has received the transmitted supporting spec-
ifications, and controlling devices in the cleaning robot
on the basis of the cleaning method and the cleaning
region received from the cleaning robot.
[0070] The receiving may include transmitting, in re-
sponse to the receiving of the cleaning method and the
cleaning region, environment information of the cleaning
region and state information of the cleaning robot.
[0071] The controlling may include controlling devices

in the cleaning robot and performing cleaning on the basis
of any one of a group joint cleaning method in which the
same region is cleaned together by the cleaning robot
and the at least one other cleaning robot, a sectional joint
cleaning method in which a cleaning region is divided
and each section thereof is separately cleaned by the
cleaning robot and the at least one other cleaning robot,
and a multiple-pattern joint cleaning method in which the
group joint cleaning method and the sectional joint clean-
ing method are mixed.
[0072] According to yet another aspect, a method of
controlling a cleaning robot includes detecting a user on
the basis of at least one of at least one Internet-of-Things
(IoT) device present in an indoor space and a sensor
module, and, when a distance between the detected user
and the cleaning robot is determined to be smaller than
a predetermined level, controlling performance of clean-
ing on the basis of a state of the detected user.
[0073] The controlling may further include, when the
distance between the detected user and the cleaning ro-
bot is determined to be smaller than the predetermined
level, switching to a quiet mode on the basis of an action
of the detected user or switching a cleaning section.
[0074] The controlling may further include, when the
distance between the detected user and the cleaning ro-
bot is determined to be smaller than the predetermined
level, controlling performance of cleaning on the basis of
at least one of an action of the user detected by the at
least one IoT device or a sensor unit, a position of the
user, a voice of the user received through a voice recog-
nizer, and surrounding noise.
[0075] The controlling may further include regulating a
level of the quiet mode in accordance with a level of the
surrounding noise received through the voice recognizer.
[0076] According to yet another aspect, a method of
controlling a cleaning robot includes setting desired in-
formation related to an indoor environment, acquiring in-
door environment information and generating an indoor
environment map, and comparing the set desired infor-
mation related to the indoor environment and the ac-
quired indoor environment map and regulating the indoor
environment on the basis of a result of the comparison.
[0077] The generating may include combining pieces
of indoor environment information acquired from at least
one of a sensor module mounted on the cleaning robot,
a sensor module mounted on a flight vehicle, and an IoT
device, and mapping the combined pieces of indoor en-
vironment information to map information to generate the
indoor environment map.
[0078] The regulating may include controlling at least
one of devices in the cleaning robot and IoT devices and
regulating the indoor environment to correspond to the
set desired information related to the indoor environment.
[0079] According to yet another aspect, a method of
controlling a cleaning robot includes acquiring image in-
formation in response to a remote connection request
from a user, transmitting the acquired image information,
and controlling devices in the cleaning robot.
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[0080] The controlling may further include, when an-
other task is being performed, controlling the devices in
the cleaning robot to stop the other task which is being
performed, in accordance with the remote connection re-
quest, and activating the imaging unit.
[0081] The acquiring may include acquiring image in-
formation related to an area of interest of the user or
acquiring the image information according to remote con-
trolling of the user.
[0082] The acquiring may include, when the remote
connection of the user is ended, controlling the devices
in the cleaning robot to resume the stopped task.
[0083] According to yet another aspect, a method of
controlling a cleaning robot includes transmitting a re-
corded voice, and controlling devices in the cleaning ro-
bot to output a predetermined voice or perform connec-
tion to predetermined contact information.
[0084] The identifying may include using voice recog-
nizers arranged in an array form and identifying the point
from which the recognized voice is generated.
[0085] The controlling may further include controlling
the devices in the cleaning robot to move to the identified
point and outputting a predetermined voice, capturing
image information related to the identified point, or mak-
ing a phone call through a home network.
[0086] According to yet another aspect, a method of
controlling a cleaning robot includes recognizing a call
signal of a user, receiving a voice command from the
user and deriving a recognized result related to the re-
ceived voice command, and controlling devices in the
cleaning robot on the basis of the recognized result when
the identified user is determined to have use authority
related to the recognized result.
[0087] The controlling may include determining the use
authority of the user through at least one of motion of the
user and voice of the user.
[0088] The controlling may include controlling the de-
vices in the cleaning robot and at least one Internet-of-
Things (IoT) device connected through a communication
network and providing a service corresponding to the rec-
ognized result.
[0089] According to yet another aspect, a method of
controlling a cleaning robot includes receiving voice of a
user and detecting an abnormal symptom, acquiring bi-
ometric information of the user, and determining a degree
of a state of the user on the basis of the acquired biometric
information of the user and controlling devices in the
cleaning robot in accordance with a predetermined re-
sponse plan on the basis of the determined degree of
the state of the user.
[0090] The detecting may further include identifying a
point from which the received voice of the user is gener-
ated through a voice recognizer.
[0091] The controlling may include, in accordance with
the determined degree of the state of the user, controlling
a speaker and outputting a predetermined voice to the
user or controlling a communication unit and performing
connection to predetermined contact information.

[0092] According to yet another aspect, a method of
controlling a cleaning robot includes acquiring biometric
information of a user in accordance with a predetermined
cycle, and, when a degree of a state of the user is deter-
mined on the basis of the acquired biometric information
of the user and, as a result, is determined to be abnormal,
controlling devices in the cleaning robot in accordance
with a predetermined response plan on the basis of the
determined degree of the state of the user and whether
a user reacts.
[0093] According to yet another aspect, a method of
controlling a cleaning robot includes following an object
selected by a user and acquiring image information re-
lated to the object, and performing a process correspond-
ing to a situation that occurs in accordance with move-
ment of the detected object from the acquired image in-
formation.
[0094] The acquiring may include receiving selection
on an object to be followed through an input unit or re-
ceiving selection on an object to be followed by being in
association with an external device through a communi-
cation unit, and following the selected object and acquir-
ing image information related to the object.
[0095] The performing may include detecting pollution
that occurs in surroundings as the detected object moves
and, when it is detected that pollution has occurred, con-
trolling devices in the cleaning robot to perform cleaning.
[0096] The performing may include controling the com-
munication unit and contacting predetermined contact in-
formation or sending a message when an occurrence of
danger is expected on the basis of at least one of move-
ment of the object and map information.

[Advantageous Effects]

[0097] Such a cleaning robot and a method of control-
ling the same can provide various convenience services
as well as a cleaning service, which corresponds to the
original function of a cleaning robot, to a user.

[Description of Drawings]

[0098]

FIG. 1 is a view illustrating a modular system struc-
ture of a cleaning robot according to one embodi-
ment.
FIG. 2 is a view illustrating an interior/exterior of a
cleaning robot according to one embodiment.
FIG. 3 is a view illustrating an exterior of a cleaning
robot to which a robot arm is attached according to
one embodiment.
FIGS. 4 and 5 are views illustrating control block di-
agrams of a cleaning robot that performs cleaning
with a cleaning head mounted on a robot arm ac-
cording to different embodiments.
FIG. 6 is a view illustrating various forms of cleaning
heads mounted on a robot arm according to one em-
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bodiment.
FIG. 7 is a view illustrating a cleaning head storage
in which cleaning heads are stored in separate com-
partments according to one embodiment.
FIG. 8 is a view for describing mounting of a cleaning
head on a robot arm according to one embodiment.
FIG. 9 is a view illustrating a cross-sectional view of
a robot arm according to one embodiment.
FIG. 10 is a view illustrating an operational flowchart
of a cleaning robot at which a cleaning head corre-
sponding to a cleaning mode is mounted according
to one embodiment.
FIG. 11 is a view for describing a case in which a
cleaning storage is provided at a charging station
according to one embodiment.
FIGS. 12A and 12B are views illustrating a plurality
of cleaning robots according to different embodi-
ments.
FIG. 13A is a view illustrating a control block diagram
of a cleaning robot that performs joint cleaning ac-
cording to one embodiment, and FIG. 13B is a view
illustrating a control block diagram of a plurality of
cleaning robots that perform joint cleaning according
to one embodiment.
FIG. 14 is a view illustrating a structural view of a
joint cleaning region according to one embodiment.
FIG. 15 is a view illustrating an operational flowchart
of a cleaning robot that performs joint cleaning ac-
cording to one embodiment.
FIG. 16 is a view illustrating IoT devices directly con-
nected through a home network or a communication
network according to different embodiments.
FIG. 17 is a view illustrating a control block diagram
of a cleaning robot that detects a user’s position and
controls a cleaning mode according to one embod-
iment.
FIG. 18 is a view illustrating an indoor space in which
a cleaning robot and an IoT device are provided ac-
cording to one embodiment.
FIG. 19 is a view illustrating an operational flowchart
of a cleaning robot that detects a user’s position and
controls a cleaning mode according to one embod-
iment.
FIG. 20 is a view illustrating an operational flowchart
of a cleaning robot that detects a user’s position while
performing cleaning and controls a cleaning mode
according to one embodiment.
FIG. 21 is a view for describing a case in which sur-
rounding noise is detected and a level of a quiet
mode is regulated according to one embodiment.
FIG. 22 is a view for describing a case in which a
state of a user is detected and a cleaning region is
changed according to one embodiment.
FIG. 23 is a view illustrating a control block diagram
of a cleaning robot that regulates an indoor environ-
ment on the basis of an environment map according
to one embodiment.
FIG. 24 is a view illustrating a flight vehicle to which

a sensor module is attached according to one em-
bodiment.
FIG. 25 is a view for describing a case in which en-
vironment information is collected by a cleaning ro-
bot, a flight vehicle, and an IoT device according to
one embodiment.
FIG. 26 is a view illustrating an operational flowchart
of a cleaning robot that collects indoor environment
information and regulates an indoor environment ac-
cording to one embodiment.
FIG. 27 is a view for describing a case in which a
state of a user is detected and an indoor environment
is regulated according to one embodiment.
FIG. 28 is a view illustrating a control block diagram
of a cleaning robot that acquires and provides indoor
image information according to one embodiment.
FIG. 29 is a view for describing a case in which image
information is acquired according to a limited field of
view according to one embodiment.
FIGS. 30 to 33 are views illustrating imaging units
implemented according to different embodiments.
FIG.34 is a view for describing a case in which image
information is acquired by an imaging unit imple-
mented in a bar shape according to one embodi-
ment.
FIG. 35 is a view for describing a case in which image
information is acquired by a flight vehicle according
to one embodiment.
FIG. 36 is a view illustrating an operational flowchart
of a cleaning robot that acquires image information
through remote connection according to one embod-
iment.
FIG. 37 is a view for describing a case in which image
information of a desired region is acquired by an im-
aging unit implemented in a bar shape according to
one embodiment.
FIG. 38 is a view illustrating a control block diagram
of a cleaning robot that detects sound and performs
a process corresponding to the detected sound ac-
cording one embodiment.
FIG. 39 is a view illustrating an operational flowchart
of a cleaning robot that detects a sound and performs
a process corresponding to the detected sound ac-
cording to one embodiment.
FIG. 40 is a view for describing an operation of a
cleaning robot in response to a sound detected from
a front door according to one embodiment.
FIG. 41 is a view illustrating a control block diagram
of a cleaning robot that performs a process corre-
sponding to a voice recognition result according to
one embodiment.
FIG. 42 is a view illustrating a radiation pattern output
from an IoT device according to one embodiment.
FIG. 43 is a view illustrating an operational flowchart
of a cleaning robot that is operated after going
through security certification according to one em-
bodiment.
FIG. 44 is a view for describing a case in which a

11 12 



EP 3 342 324 A1

8

5

10

15

20

25

30

35

40

45

50

55

cleaning robot and an IoT device are controlled by
receiving a voice command from a user according
to one embodiment.
FIG. 45 is a view illustrating a control block diagram
of a cleaning robot that determines a state of a user
on the basis of biometric information of the user ac-
cording to one embodiment.
FIG. 46 is a view for describing a case in which a
voice command is received from a user through
voice recognizers arranged in an array form accord-
ing to one embodiment.
FIG. 47 is a view illustrating an operational flowchart
of a cleaning robot that is operated according to a
state of a user determined on the basis of biometric
information of the user according to one embodi-
ment.
FIG. 48 is a view illustrating an operational flowchart
of a cleaning robot that determines a state of the
user according to a set searching time according to
one embodiment.
FIGS. 49 and 50 are views for describing a response
plan through a home network when a user is in an
emergency situation according to different embodi-
ments.
FIG. 51 is a view illustrating a control block diagram
of a cleaning robot that provides multimedia services
according to one embodiment.
FIG. 52 is a view for describing a case in which a
user is followed by a flight vehicle and image infor-
mation is acquired according to one embodiment.
FIG. 53 is a view for describing a case in which the
possibility of an occurrence of danger of a user is
detected and a process corresponding thereto is
processed according to one embodiment.
FIG. 54 is a view for describing a case in which var-
ious types of images are displayed by a beam pro-
jector according to one embodiment.
FIG. 55 is a view for describing a cleaning robot that
provides a path to a specific area or room according
to one embodiment.
FIG. 56 is a view illustrating an operational flowchart
of a cleaning robot that follows an object and ac-
quires image information according to one embodi-
ment.
FIG. 57 is a view illustrating an operational flowchart
of a cleaning robot that predicts an occurrence of
danger according to movement of an object and pro-
vides a safety service according to one embodiment.

[Modes of the Invention]

[0099] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the ac-
companying drawings.
[0100] FIG. 1 is a view illustrating an Internet-of-Things
(IoT) device and a modular system mounted on a clean-
ing robot.
[0101] A cleaning robot 1 refers to an apparatus that

automatically cleans an area to be cleaned by suctioning
foreign substances such as dust accumulated on a floor
while navigating the area to be cleaned without a user’s
manipulation. That is, the cleaning robot 1 cleans the
area to be cleaned while navigating the area to be
cleaned.
[0102] The cleaning robot 1 according to an embodi-
ment may provide various services as well as a cleaning
service. For example, in addition to the cleaning service,
the cleaning robot 1 may provide a service capable of
regulating indoor environment and provide various serv-
ices to a user present in the indoor environment. In other
words, the cleaning robot 1 may be a human-service ro-
bot capable of influencing the user and the indoor envi-
ronment, in which the user is present, in various ways.
For this, the cleaning robot 1 may be expanded to provide
various services in addition to the cleaning service.
[0103] For example, a modular system may be applied
to the cleaning robot 1, and various modules may be
integrally built therein. Here, a "modular" refers to a de-
vice or system in which one or more modules that support
different functions are integrated or refers to a device or
system that supports connection between one or more
modules supporting different functions. That is, the mod-
ular system is applied to the cleaning robot 1, and various
modules are built therein such that a conventional limited
function may be overcome.
[0104] Referring to FIG. 1, an intermediate-level mod-
ule a, a battery module b, a battery management system
(BMS) module c, and a moving module d may be funda-
mentally built in the cleaning robot 1. Here, the interme-
diate-level module a refers to a module that plans and
manages overall operation of the cleaning robot 1. The
intermediate-level module a serves as a medium of in-
teractions between hardware that directly performs an
operation of the cleaning robot 1 and a user.
[0105] For example, as will be described below, the
intermediate-level module a may set or reserve operation
of the cleaning robot 1 on the basis of an input unit mount-
ed on the cleaning robot 1 or various control commands
received from the IoT device 2. In one embodiment, the
user may input various tasks that should be performed
by the cleaning robot 1 via various applications and the
like installed in the IoT device 2. Then, the intermediate-
level module a may manage the operation of the cleaning
robot 1 on the basis of the received tasks. That is, the
intermediate-level module a serves to support connec-
tion between the user and the hardware of the cleaning
robot.
[0106] The battery module b refers to a module that
enables the cleaning robot to drive. Here, the battery
module b mounted on the cleaning robot 1 may be im-
plemented with various types of batteries that are known
to one of ordinary skill in the art, and the types of batteries
are not limited. The battery module b is built in the clean-
ing robot 1 and serves to supply power to an element in
need of power. The battery module b is also referred to
as "battery" and, hereinafter, will be referred to as "bat-
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tery" for convenience.
[0107] The BMS module c refers to a module that gen-
erally manages the battery of the cleaning robot 1. For
example, the BMS module c performs the overall oper-
ation of managing the battery power consumption or the
like as well as an operation of performing charge/dis-
charge of the battery. As will be described below, when
residual power of the battery is at a predetermined level
or lower, the BMS module c may request for returning to
a charging station, or the like.
[0108] The moving module d refers to a module that
manages the overall movement of the cleaning robot 1.
For example, the moving module d may control a motor
of the cleaning robot 1 and control operation of a caster
wheel or the like. In one embodiment, the moving module
d may control a movement path or the like of the cleaning
robot 1 on the basis of a detection result detected by an
obstacle sensor, which will be described below.
[0109] The cleaning robot 1 may also include a suc-
tioning module e. Here, the suctioning module e may
control operation of suctioning dust. The suctioning mod-
ule e may be used to suction dust or the like during dry
cleaning. For example, the suctioning module e may con-
trol a suctioning motor, an impeller, and the like and con-
trol the operation of suctioning dust.
[0110] The cleaning robot 1 may also include a cyclone
module f. The cyclone module f performs operation of
suctioning only the dust from air and dust suctioned into
the cleaning robot 1 by a centrifugal force, and transfer-
ring the suctioned dust to a dust bin.
[0111] A dust storage module g isolates dust suctioned
as cleaning is performed according to a dry cleaning
mode to an airtight space. For example, the dust storage
module g refers to a module that controls operation of
storing dust suctioned from a cleaning head during the
dry cleaning to the dust bin.
[0112] A connecting cleaning tool h refers to various
forms of cleaning heads used for cleaning or the like that
may be attached and detached. A general cleaning tool
i refers to a cleaning head or the like generally already
mounted on the cleaning robot. The suctioning module
e, the cyclone module f, the dust bin module g, the con-
necting cleaning tool h, and the general cleaning tool i,
which are described above, may be used when the dry
cleaning mode is performed.
[0113] That is, the elements illustrated in FIG. 1 are
not included in every cleaning robot, and modules suit-
able and required for a circumstance may be selectively
attached to a cleaning robot, and expansion of only nec-
essary services may be promoted. There is no limitation.
For example, in a case of a cleaning robot that provides
only a dry cleaning service, in addition to the intermedi-
ate-level module a, the battery module b, the BMS mod-
ule c, and the moving module d fundamentally built in the
cleaning robot, the suctioning module e, the cyclone
module f, and the dust storage module g may be mount-
ed. At least one of the connecting cleaning tool h and the
general cleaning tool I may also be mounted on the clean-

ing robot, and dry cleaning may be performed.
[0114] A water supply module j refers to a module that
controls supply of water to a cleaning head when wet
cleaning or steam cleaning is performed. A wet cleaning
tool k refers to various cleaning heads used when the
wet cleaning is performed. A steam cleaning tool I refers
to various cleaning heads used when the steam cleaning
is performed.
[0115] In a case of a cleaning robot that provides wet
cleaning and steam cleaning services, in addition to the
intermediate-level module a, the battery module b, the
BMS module c, and the moving module d fundamentally
built in the cleaning robot, the water supply module j, the
wet cleaning module k, and the steam cleaning tool I may
be built therein.
[0116] As will be described below, an air purification
module m refers to a module that regulates cleanliness
of indoor air. A humidification module n refers to a module
that increases moisture in the air. A dehumidification
module o refers to a module that cools air to lower the
humidity level. By regulating the air cleanliness, moisture,
and the like in the indoor environment, the air purification
module m, the humidification module n, and the dehu-
midification module o may provide pleasant indoor envi-
ronment to the user.
[0117] A flight vehicle module p refers to a module that
controls the overall operation of a flight vehicle. As will
be described below, a flight vehicle such as a drone may
be mounted on the cleaning robot 1 and acquire three-
dimensional indoor environment information.
[0118] A sensor module q refers to a module that col-
lects the indoor environment information. For example,
the sensor module q may be implemented with various
sensors capable of acquiring environment information
and a processor capable of controlling the overall oper-
ation of the above-mentioned sensors. As will be de-
scribed below, the cleaning robot 1 may control operation
of the IoT device 2 as well as operation of the cleaning
robot 1 itself on the basis of the environment information
acquired by the sensor module q, thereby regulating the
indoor environment.
[0119] An actuator module r refers to a module that
mechanically converts power to operate various types of
mechanisms. As will be described below, the actuator
module r may be mounted on a joint of a robot arm or
inside a support stand that supports an imaging unit, and
operate the robot arm or the support stand. The actuator
module is also referred to as "actuator" and, hereinafter,
will be referred to as "actuator" for convenience.
[0120] A display module s refers to a device that dis-
plays various pieces of information to the user. For ex-
ample, the display module s may be any known device
capable of visually displaying various pieces of informa-
tion, such as a display panel and a beam projector, and
the device is not limited. The display module s is also
referred as "display" and, hereinafter, will be referred to
as "display" for convenience.
[0121] A recognition module t refers to a module ca-
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pable of detecting a user’s actions. Here, the user’s action
includes various motions or the like such as gestures, as
well as the user’s voice. For example, the recognition
module t may be implemented by a voice recognition
module that detects the user’s voice, a camera module
that detects the user’s motion, and the like. The recog-
nition module t may be implemented by various other
devices capable of detecting the user’s action, and is not
limited to the above examples.
[0122] A gripper module u refers to a module for phys-
ically gripping various types of objects. For example, as
will be described below, the robot arm may be provided
in the cleaning robot 1. In one embodiment, the gripper
module u may allow a cleaning head to be mounted on
the robot arm by an electrical signal.
[0123] The above-described modules may be integrat-
ed in a modular as needed. The modular may be imple-
mented by a micro control unit (MCU), a processor, or
the like and be integrated with a controller configured to
control the overall operation of the cleaning robot 1 or be
separately built in the cleaning robot 1. The above-de-
scribed modules may be integrated with another element,
which will be described below, or may replace the other
element. Therefore, even when the name of an element,
which will be described below, does not match that of
any of the above-described modules, the element may
include one of the above-described modules or corre-
spond thereto as long as the element supports the same
function as one of the above-described modules.
[0124] At least one of the above-described modules
may be integrated in a System On Chip (SOC). However,
because a plurality of SOCs may be built in the cleaning
robot 1 instead of in only one SOC, embodiments are not
limited to at least one of the above-described modules
being integrated in only one SOC.
[0125] FIG. 2 is a view illustrating an exterior of a clean-
ing robot according to another embodiment.
[0126] In FIGS. 2A and 2B, a cleaning robot 1a accord-
ing to an embodiment of the present disclosure includes
a main body 10 forming an exterior, a cover 20 configured
to cover an upper portion of the main body 10, a cleaning
head mounting portion 30 on which a cleaning head con-
figured to sweep or scatter dust present in an area to be
cleaned is mounted, a battery 50 configured to supply
driving power for driving the main body 10, and a driving
motor 100 configured to drive the main body 10.
[0127] The main body 10 forms the exterior of the
cleaning robot 1a and supports various types of compo-
nents installed therein. The cleaning head mounting por-
tion 30 is installed in an inlet 11, which is formed at a
lower portion of the main body 10 to improve efficiency
of suctioning dust, and sweeps or scatters dust on the
floor.
[0128] The cleaning head mounting portion 30 in-
cludes a drum-shaped brush unit 31, which has a length
corresponding to that of the inlet 11, installed in the inlet
11 and configured to rotate like a roller on the floor surface
to sweep or scatter dust on the floor surface, and a brush

motor 32 for rotating the brush unit 31.
[0129] The unit mounted on the cleaning head mount-
ing portion 30 is not limited to the brush unit 31. For ex-
ample, various cleaning heads may be mounted on the
cleaning head mounting portion 30 according to cleaning
modes.
[0130] A caster wheel 60 whose rotating angle chang-
es according to a state of the floor surface on which the
cleaning robot 1a moves is installed at a front portion of
the main body 10. The caster wheel 60 is utilized for
stabilizing the posture of the cleaning robot 1a, prevent-
ing falling thereof, and the like, supports the cleaning
robot 1a, and is formed of a roller or caster-shaped wheel.
[0131] The cleaning head may be mounted on various
other positions of the cleaning robot. Hereinafter, a clean-
ing robot in which a cleaning head is mounted on a robot
arm will be described.
[0132] FIG. 3 is a view illustrating an exterior of a clean-
ing robot to which a robot arm is attached according to
an embodiment, and FIGS. 4 and 5 are views illustrating
control block diagrams of the cleaning robot that performs
cleaning with a cleaning head mounted on a robot arm
according to different embodiments. FIG. 6 is a view il-
lustrating various forms of cleaning heads mounted on
the robot arm according to an embodiment, and FIG. 7
is a view illustrating a cleaning head storage in which the
cleaning heads are stored in separate compartments ac-
cording to an embodiment. The above drawings will be
described along with each other to avoid overlapping de-
scription.
[0133] Referring to FIG. 3, a robot arm 30 may be pro-
vided in a cleaning robot 1b. The cleaning robot 1b may
perform cleaning with a cleaning head mounted on the
robot arm 30. As illustrated in FIG. 3, the robot arm 3 has
joints to be movable upward/downward, leftward/right-
ward. The robot arm 30 may be implemented with various
materials which are known, and the materials are not
limited. A coupling terminal may be provided at an outer
surface of the robot arm 30. The cleaning robot 1b may
have a cleaning head mounted through the coupling ter-
minal and perform cleaning by the mounted cleaning
head.
[0134] Here, by a required cleaning head being select-
ed according to a cleaning mode and the cleaning robot
1b having the selected cleaning head mounted therein,
the cleaning robot 1b may more conveniently perform
cleaning. Hereinafter, the configuration of the cleaning
robot 1b at which the robot arm 3 is mounted will be de-
scribed in more detail.
[0135] As illustrated in FIG. 4, the cleaning robot 1 b
includes the robot arm 30, a water supply module 31, a
dust storage module 33, a suctioning motor 35, a mount-
ing module 36, a controller 37, the battery 50, a cleaning
head storage 40, an obstacle sensor 41, a display 42,
and an input unit 43.
[0136] Here, the water supply module 31, the dust stor-
age module 33, the obstacle sensor 41, the mounting
module 360, and the controller 37 may be integrated in
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an SOC built in the cleaning robot 1 and may be operated
by a processor. However, because a plurality of SOCs
may be built in the cleaning robot 1b instead of in only
one SOC, embodiments are not limited to the above mod-
ules being integrated in only one SOC.
[0137] The water supply module 31 refers to a module
that controls supply of water to a cleaning head during
wet cleaning. The water supply module 31 controls sup-
ply of water to the cleaning head through a water supply
pipe built in the robot arm 30.
[0138] The dust storage module 33 refers to a module
that controls an operation of storing dust suctioned from
a cleaning head in a dust bin during dry cleaning. The
dust storage module 33 transfers the dust suctioned from
the cleaning head to the dust bin through a suctioning
flow path provided inside the robot arm 30. Here, the dust
storage module 33 suctions dust into the cleaning head
using the suctioning motor 35.
[0139] The battery 50 supplies power to the cleaning
robot 1 b. The battery 50 may be implemented in various
forms such as a removable form or a built-in form, and
the forms are not limited.
[0140] The obstacle sensor 41 refers to a sensor that
detects an obstacle. In one embodiment, the obstacle
sensor 41 may radiate an ultrasonic signal, receive the
ultrasonic signal reflected from an obstacle, and detect
the obstacle. The obstacle sensor 41 may detect an ob-
stacle using various other known methods, and the meth-
od is not limited to the above embodiment.
[0141] The display 42 may be provided in the cleaning
robot 1b. For example, although the display 42 may be
placed at a central region of an upper surface of the clean-
ing robot 1b as illustrated in FIG. 3, the display 42 may
be provided at various other positions.
[0142] According to an embodiment, the display 42
may be implemented with a liquid crystal display (LCD),
a light emitting diode (LED), a plasma display panel
(PDP), an organic light emitting diode (OLED), a cathode
ray tube (CRT), or the like, but is not limited thereto. As
described with reference to FIG. 1 above, the display 42
may be implemented by a device, other than the above-
mentioned elements, capable of visually displaying var-
ious pieces of information, and is not limited to the above.
[0143] The input unit 43 receives various types of con-
trol commands related to the operation of the cleaning
robot 1b. The input unit 43 may be provided at the upper
surface of the cleaning robot 1 b. When the display 42 is
implemented as a touchscreen type, the display 42 may
serve as the input unit 43.
[0144] As described above, the robot arm 30 may be
provided at the cleaning robot 1 b. The robot arm 30 may
be mounted on one surface of the cleaning robot 1 b.
Although the robot arm 30 may be mounted on a side
surface of the cleaning robot 1 b as illustrated in FIG. 3,
the position at which the robot arm 30 is mounted is not
limited to that illustrated in FIG. 3, and the robot arm 30
may be mounted on any part of the cleaning robot 1 b.
[0145] As described above, a motor may be provided

inside the robot arm 30. Each joint of the robot arm 30
moves by the motor. Here, the robot arm 30 includes two
joints as illustrated in FIG. 3 and may be freely manipu-
lated upward/downward, leftward/rightward by the motor
driving each of the joints. As will be described below, the
controller 37 may control driving of the motor and control
movement of the robot arm 30.
[0146] One or more paths may be provided inside the
robot arm 30, and the robot arm 30 may be connected
to the cleaning head. For example, as illustrated in FIG.
9, a suctioning flow path u1 and a water supply pipe u2
may be provided inside the robot arm 30. The water sup-
ply pipe u2 may be provided from a water tray, which is
filled with water, to an end of the robot arm 30 on which
the cleaning head is mounted. The suctioning flow path
u1 may be provided from the dust bin to the end of the
robot arm 30 on which the cleaning head is mounted.
[0147] A docking unit u4 may be provided at the end
of the robot arm 30 on which the cleaning head is mount-
ed. As illustrated in FIG. 9, the docking unit u4 is docked
to a groove provided in the cleaning head. Here, an elec-
trode u3 may be provided at an end of the docking unit
u4. Accordingly, power supply and various types of con-
trol signals may be transmitted to the cleaning head
through the docking unit u4.
[0148] Here, although the cleaning head and the robot
arm 30 are coupled through the docking unit u4, the
cleaning head may be separated as cleaning is per-
formed or as the cleaning robot 1b moves. Accordingly,
a coupling terminal u5 may be provided at a surface of
the robot arm 30 on which the cleaning head is mounted.
The coupling terminal u5 serves to fix between the clean-
ing head and the robot arm 30 to prevent the cleaning
head from being separated.
[0149] Although the coupling terminal u5 may be im-
plemented by an electromagnet in one embodiment, the
coupling terminal u5 is not limited to the embodiment,
and may be implemented using various materials capa-
ble of fixing the cleaning head and the robot arm 30 to
each other. In addition, a rubber packing is provided at
an end of the coupling terminal u5 to prevent dust or
water from being discharged to the outside.
[0150] The cleaning head storage 40 may be provided
in the cleaning robot 1b. The cleaning head storage 40
may be mounted on the cleaning robot 1b or may be
provided outside the cleaning robot 1b as illustrated in
FIG. 8. This will be described in detail below.
[0151] Various cleaning heads may be stored in the
cleaning head storage 40. Referring to FIG. 6, a dry
cleaning head h1 used during dry cleaning, a damp cloth
cleaning head h2 used during wet cleaning, a sterilizing
cleaning head h3 used during sterilizing cleaning, a cor-
ner cleaning head h4 used during corner cleaning, a bed-
ding cleaning head h5 used during bedding cleaning, and
a window frame cleaning head h6 used during window
frame cleaning may be stored in the cleaning head stor-
age 40.
[0152] The cleaning head storage 40 is divided into a

19 20 



EP 3 342 324 A1

12

5

10

15

20

25

30

35

40

45

50

55

plurality of compartments. Here, a cleaning head to be
stored in each of the compartments of the cleaning head
storage 40 may be determined in advance. For example,
referring to FIG. 6, the dry cleaning head h1, the damp
cloth cleaning head h2, the sterilizing cleaning head h3,
the corner cleaning head h4, the bedding cleaning head
h6, and the window frame cleaning head h6 may be
stored in a first compartment s1, a second compartment
s2, a third compartment s3, a fourth compartment s4, a
fifth compartment s5, and a sixth compartment s6, re-
spectively. A designated cleaning head may be stored in
each of the compartments in the cleaning head storage
40 according to predetermined turns.
[0153] That is, a cleaning head stored in each of the
compartments is pre-designated, and information there-
on is stored in a memory of the cleaning robot 1 b. Ac-
cordingly, the controller 37 may recognize a compart-
ment in which each of the cleaning heads is present on
the basis of the information stored in the memory and
control a cleaning head required during cleaning to be
attached to the robot arm.
[0154] Because the cleaning heads have different
forms and sizes, the compartments may be designed in
different shapes or sizes. Each of the cleaning heads
may be stored such that a surface thereof coupled to the
robot arm 30 faces an upper surface of the compartment.
Accordingly, the controller 37 may easily manipulate the
cleaning heads to be mounted on the robot arm 30 with-
out the need for separately manipulating the cleaning
heads.
[0155] The controller 37 may control the overall oper-
ation of the cleaning robot 1 b. Specifically, the controller
37 may control operations of all elements in the cleaning
robot 1 b such as the robot arm 30 and the display 42 in
addition to the various types of modules built in the clean-
ing robot 1 b.
[0156] The controller 37 may be implemented by a
processing device or the like configured to perform var-
ious types of computations and control processes, such
as a processor built in the cleaning robot 1 b, and may
also be implemented by various other known processing
devices.
[0157] The controller 37 may generate control signals
for controlling the elements of the cleaning robot 1b and
control operations of the above-described elements. For
example, as described above, the controller 37 may
transmit power supply and control signals to the cleaning
robot 1b through an electrode which is provided at the
end of the docking unit u4 and control the operation of
the cleaning head.
[0158] The controller 37 includes a cleaning mode set-
ter 38 and the mounting module 36. The cleaning mode
setter 38 may set a cleaning mode. Here, the cleaning
mode refers to a mode related to a method by which the
cleaning robot performs cleaning. In one embodiment,
the cleaning mode includes a dry cleaning mode, a wet
cleaning mode, and a sterilizing cleaning mode. The
cleaning mode also includes a hard floor cleaning mode

for cleaning a normal floor and a soft floor cleaning mode
for cleaning a floor surface such as a carpet, according
to the type of the floor surface.
[0159] In addition, the cleaning mode includes a nor-
mal cleaning mode for cleaning open regions and a cor-
ner cleaning mode for cleaning corners, according to a
cleaning region. Not only is the cleaning head used to
perform cleaning different according to each of the clean-
ing modes, but whether water is supplied, number of
times of cleaning, intensity of cleaning, and the like are
also differently set, and whether the suctioning motor 35
is operated and number of rotations during the operation
of the suctioning motor 35 also vary.
[0160] In one embodiment, the cleaning mode setter
38 may set a cleaning mode of the cleaning robot on the
basis of information on the cleaning mode received from
a user through the display 42, the input unit 43, a remote
controller, a user terminal, or the like.
[0161] That is, the cleaning mode setter 38 may control
the cleaning mode corresponding to the received infor-
mation on the cleaning mode and various types of set-
tings of a device in the cleaning robot 1 b for the cleaning
robot 1 b to be driven in that cleaning mode. In one em-
bodiment, setting information for each of the cleaning
modes is stored in the memory. Accordingly, the cleaning
mode setter may set operations of the elements in the
cleaning robot 1 b according to a cleaning mode received
from the user on the basis of the setting information for
each of the cleaning modes stored in the memory.
[0162] The controller 37 may control mounting of the
cleaning head corresponding to the cleaning mode
among the plurality of cleaning heads stored in the clean-
ing head storage. For example, when an open region is
cleaned by dry cleaning, the controller 37 may control
the dry cleaning head h1 in the cleaning storage 40 to
be mounted on the robot arm 30 by using the mounting
module 36.
[0163] The mounting module 36 may correspond to
the gripper module u in FIG. 1. That is, the mounting
module 36 may perform an operation of physically mount-
ing the cleaning head at the robot arm 30.
[0164] For example, a method of mounting between
the robot arm 30 and the cleaning head according to each
of the cleaning modes is set, implemented in the form of
a program, and stored in the mounting module 36. Ac-
cordingly, the controller 37 may use the mounting module
36 and control a cleaning head required according to
each of the cleaning modes to be mounted on the robot
arm 30.
[0165] The controller 37 may perform cleaning using
the cleaning head mounted on the robot arm 30. For ex-
ample, the controller 37 may have the above-described
cyclone module f integrated therewith and perform dry
cleaning. Alternatively, the controller 37 may control the
operation of the water supply module 31 and perform wet
cleaning using the cleaning head mounted on the robot
arm 30. The method by which the controller 37 performs
cleaning is not limited.
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[0166] Hereinafter, an operational flow of a robot ac-
cording to an embodiment will be described.
[0167] FIG. 10 is a view illustrating an operational flow-
chart of the cleaning robot at which a cleaning head cor-
responding to a cleaning mode is mounted according to
an embodiment.
[0168] The cleaning robot may set a cleaning mode
(900). For example, the cleaning robot may receive set-
ting information related to the cleaning mode from the
user through a display, an input device provided in the
cleaning robot, a remote controller, or a user terminal.
Accordingly, the cleaning robot may set the cleaning
mode on the basis of the received setting information.
[0169] The cleaning robot may determine a cleaning
method, a cleaning head, and the like corresponding to
the set cleaning mode (901). Accordingly, the cleaning
robot may determine whether the cleaning head suitable
for the cleaning mode is currently mounted on the robot
arm (902).
[0170] When it is determined that the cleaning head
suitable for the cleaning mode is currently mounted on
the robot arm, the cleaning robot may perform cleaning
using the mounted cleaning head (903). However, when
the cleaning head suitable for the cleaning mode is not
mounted on the robot arm, the cleaning robot may identify
the cleaning head suitable for the cleaning mode among
the cleaning heads stored in the cleaning head storage
and mount the identified cleaning head at the robot arm
(904).
[0171] The cleaning head storage refers to a case in
which cleaning heads to be mounted on the cleaning ro-
bot are stored. For example, the cleaning head storage
may be divided into a plurality of compartments. A clean-
ing head is stored in each of the compartments. Here, a
compartment in which each of the cleaning heads is
stored may be predetermined. That is, information on the
cleaning head stored in each of the compartments is
stored in the memory of the cleaning robot. Accordingly,
the cleaning robot may identify the cleaning head corre-
sponding to the set cleaning mode from the above-de-
scribed cleaning head storage.
[0172] The cleaning head storage may be mounted on
the cleaning robot. For example, the cleaning head stor-
age may be designed to be mounted on an upper surface
of the cleaning robot. Accordingly, as described above,
the cleaning robot may recognize positions of the clean-
ing heads stored in the cleaning head storage through
the information stored in the memory, and perform clean-
ing while replacing the cleaning heads according to the
cleaning modes. Therefore, the cleaning robot according
to the disclosed embodiment may continuously perform
various cleaning methods.
[0173] Alternatively, the cleaning head storage may al-
so be mounted on another device. For example, the
cleaning head storage may be designed to be mounted
on a charging station. Although the cleaning head stor-
age 40 may be mounted on a main body of a charging
station 51 as illustrated in FIG. 11, the position at which

the cleaning head storage 40 is mounted is not limited
thereto. Position information of the cleaning head storage
mounted on the station is stored in the memory of the
cleaning robot. Accordingly, the cleaning robot may move
to the charging station and mount a required cleaning
head thereon from the cleaning head storage mounted
on the charging station.
[0174] Alternatively, the cleaning head storage may be
provided at a predetermined position. For example, the
user may put the cleaning head storage at a desired po-
sition. Also, the user may input position setting of the
cleaning head storage through the input unit of the clean-
ing robot. Then, the cleaning robot may identify the po-
sition of the cleaning head storage through a 3D sensor
and move to the cleaning head storage on the basis of
the identified position thereof. In still another example,
an infrared ray (IR) sensor may be provided in the clean-
ing head storage. Accordingly, the cleaning robot may
recognize the position of the cleaning head storage on
the basis of a guide signal radiated by the IR sensor.
[0175] By easily replacing a cleaning head required
according to various cleaning modes by using the robot
arm, the cleaning robot according to the disclosed em-
bodiment may more efficiently perform cleaning.
[0176] For the cleaning robot to perform cleaning, var-
ious settings, in addition to the cleaning mode, such as
a cleaning region in which cleaning is to be performed
and a method of cleaning the cleaning region, need to
be set. Therefore, hereinafter, a cleaning robot that per-
forms cleaning with another cleaning robot adjacent
thereto according to a joint cleaning method on the basis
of the above-described settings and the like will be de-
scribed.
[0177] FIGS. 12A and 12B are views illustrating a plu-
rality of cleaning robots according to different embodi-
ments, FIG. 13A is a view illustrating a control block di-
agram of a cleaning robot that performs joint cleaning
according to an embodiment, FIG. 13B is a view illustrat-
ing a control block diagram of a plurality of cleaning robots
that perform joint cleaning according to an embodiment,
and FIG. 14 is a view illustrating a structural view of clean-
ing regions according to an embodiment. Hereinafter, the
above drawings will be described along with each other
to avoid overlapping description.
[0178] As illustrated in FIG. 13A, a cleaning robot 1c
includes the display 42, the input unit 43, a communica-
tion unit 52, a simultaneous localization and modeling
(SLAM) module 53, a determiner 54, and a controller 55.
Here, at least one of the communication unit 52, a SLAM
module 53, the determiner 54, and the controller 55 may
be integrated in an SOC built in the cleaning robot 1c and
may be operated by a processor. However, because a
plurality of SOCs may be built in the cleaning robot 1 c
instead of in only one SOC, embodiments are not limited
to at least one of the above being integrated in only one
SOC.
[0179] Because the input unit 42 and the display 43
are respectively the same as the input unit and the display
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described above with reference to FIG. 4, detailed de-
scriptions thereof will be omitted.
[0180] The SLAM module 53 refers to a module that
generates map information related to an indoor environ-
ment. Here, the SLAM module 53 may be formed of a
sensor configured to collect surrounding information dur-
ing navigation and a processor such as an MCU capable
of performing operations to gather the collected pieces
of surrounding information and generate the map infor-
mation related to the indoor environment. That is, the
SLAM module 53 may collect the surrounding information
during navigation through the sensor attached to the
cleaning robot 1c and gather the collected pieces of sur-
rounding information to generate the map information re-
lated to the indoor environment.
[0181] The communication unit 52 may transmit and
receive various types of data to and from an external
device through a wireless communication network or
wired communication network. Here, the wireless com-
munication network refers to a communication network
capable of wirelessly transmitting and receiving a signal
containing data. For example, the communication unit 52
may transmit and receive a wireless signal between de-
vices via a base station by a communication method such
as 3Generation (3G) and 4Generation (4G), and in ad-
dition, transmit and receive a wireless signal containing
data to and from a terminal within a predetermined dis-
tance from the communication unit 52 by a communica-
tion method such as a wireless local area network (LAN),
wireless fidelity (Wi-Fi), Bluetooth, ZigBee, Wi-Fi Direct
(WFD), ultra wideband (UWB), Infrared Data Association
(IrDA), Bluetooth Low Energy (BLE), and Near Field
Communication (NFC).
[0182] The wired communication network refers to a
communication network capable of transmitting and re-
ceiving a signal containing data through wired commu-
nication. For example, although the wired communica-
tion network includes Peripheral Component Intercon-
nect (PCI), PCI-express, Universal Serial Bus (USB), and
the like, the wired communication network is not limited
thereto.
[0183] The communication unit 52 may perform con-
nection to at least one other cleaning robot present ad-
jacent to the cleaning robot through a communication
network. Here, the communication unit 52 may directly
perform connection to at least one other cleaning robot
through communication or perform connection to at least
one other cleaning robot through an external server.
Here, the external server may be present outdoors or
present indoors.
[0184] In one embodiment, although the external serv-
er may be a central server configured to manage a home
network that is present indoors, the external server is not
limited thereto. Here, any one of IoT devices present in-
doors may serve as a gateway server of the home net-
work, or the gateway serve may be separately provided.
This will be described in detail below.
[0185] Here, the at least one other cleaning robot

present adjacent to the cleaning robot may be any clean-
ing robot, regardless of supporting specifications or form,
having a communication unit built therein and capable of
communicating with an external device, and is not limited
to having the same supporting specifications or form as
the cleaning robot. For example, cleaning robots 1c, 1d,
and 1e that perform cleaning by the joint cleaning method
may be cleaning robots having the same supporting
specifications and form as illustrated in FIG. 12A or clean-
ing robots having different supporting specifications and
forms as illustrated in FIG. 12B, and may be any cleaning
robot as long as the cleaning robot is connected through
a communication network. Therefore, the forms and sup-
porting specifications of the cleaning robots which will be
described are not limited to those illustrated in the draw-
ings.
[0186] The communication unit 52 may transmit and
receive wired/wireless signals containing various data to
and from at least one other cleaning robot connected
thereto. For example, the communication unit 52 may
transmit/receive identification information of each of the
cleaning robots. Here, the identification information is in-
formation with which a cleaning robot may be identified
and may include an Internet Protocol (IP) address, a me-
dia access control (MAC) address, and the like as well
as an identification number and a serial number of the
cleaning robot, but is not limited thereto.
[0187] For example, when the cleaning robot is paired
with another cleaning robot through the Bluetooth com-
munication network, a universally unique identifier
(UUID) may be used as identification information. Ac-
cording to an embodiment, a UUID may be converted
according to a variable length text encoding method for
a Unicode such as universal transformation format
(UTF)-8 and used as identification information. Accord-
ingly, the communication unit 52 may identify the clean-
ing robot using the identification information and connect
to the identified cleaning robot by Bluetooth pairing.
[0188] The communication unit 52 may transmit/re-
ceive information on supporting specifications supported
by each of the cleaning robots. Here, the information on
supporting specifications refers to information on a clean-
ing mode supported by a cleaning robot. In other words,
the information on supporting specifications refers to in-
formation related to specifications of each of the cleaning
robots.
[0189] For example, only one or more of the above-
described various cleaning modes may be supported ac-
cording to a cleaning robot. Therefore, the cleaning robot
1c according to the disclosed embodiment may recog-
nize supporting specifications supported by each of the
cleaning robots, determine a joint cleaning method, and
transmit a control command on the basis of the deter-
mined joint cleaning method to perform joint cleaning in
association with the cleaning robots adjacent thereto.
This will be described in detail below.
[0190] The communication unit 52 may transmit/re-
ceive map information stored in each of the cleaning ro-
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bots. Here, the map information refers to a map of a re-
gion in which cleaning is performed by the cleaning robot.
[0191] For example, the SLAM module 53 may collect
information on a region in which cleaning is performed,
through the 3D sensor, the camera, or the like, and gen-
erate map information. The cleaning robot 1c according
to the disclosed embodiment may share the map infor-
mation stored in each of the cleaning robots between the
cleaning robots performing joint cleaning through the
communication unit 52 to perform joint cleaning using
the latest map, and update the map information. This will
be described in detail below.
[0192] As will be described below, the communication
unit 52 may transmit/receive environment information of
each region to and from other cleaning robots during joint
cleaning. Accordingly, the cleaning robot 1c according
to the disclosed embodiment may continuously correct
a cleaning method using the environment information to
more efficiently perform cleaning.
[0193] The communication unit 52 may serve as a
master or a slave when the communication unit 52 is
connected to another communication unit built in another
cleaning robot. Here, the master serves to lead connec-
tion between a plurality of cleaning robots that perform
joint cleaning and give instructions about results related
to a joint cleaning method. The slave serves to follow the
joint cleaning method set by the master.
[0194] According to an embodiment, a cleaning robot
that leads connection through the communication unit
may be set as a master, and at least one other cleaning
robot connected thereto may be set as a slave. However,
the method of setting a master and a slave is not limited
to the above-described embodiment, and a master and
a slave may be set between the cleaning robots by var-
ious other known methods.
[0195] Hereinafter, a cleaning robot that serves as a
master will be referred to as a master cleaning robot, and
a cleaning robot that serves as a slave will be referred
to as a slave cleaning robot.
[0196] Hereinafter, a case in which the cleaning robot
according to the embodiment operates as a master, and
at least one other cleaning robot connected thereto
through the communication unit operates as a slave will
be described. A case in which the cleaning robot accord-
ing to the embodiment operates as a slave will be de-
scribed below.
[0197] The determiner 54 may determine various types
of settings required for the cleaning robot to perform joint
cleaning. For example, the determiner 54 may determine
a cleaning region to be cleaned by the cleaning robot, a
cleaning method, a cleaning mode, and the like.
[0198] In one embodiment, the determiner 54 may de-
termine a cleaning method, a cleaning mode, and the
like on the basis of a user’s control command received
through the above-described display 42, input unit 43,
user terminal, remote controller, or the like. A program
that supports the user determining various types of set-
tings related to cleaning is stored in the memory. Accord-

ingly, the determiner 54 may determine various types of
settings required to perform cleaning by reflecting the
various types of settings related to cleaning determined
by the user.
[0199] The determiner 54 may determine a joint clean-
ing method performed with at least one other cleaning
robot. Here, the joint cleaning method refers to a method
by which a plurality of cleaning robots jointly perform
cleaning. The joint cleaning method includes a group joint
cleaning method in which the same region is cleaned by
different methods, a sectional joint cleaning method in
which a cleaning region is divided and each section is
separately cleaned, and a mixed joint cleaning method
in which cleaning is performed by mixing the above-de-
scribed methods.
[0200] Supporting specifications may be different be-
tween a plurality of cleaning robots. For example, a first
robot may support only the dry cleaning mode, a second
robot may support only the wet cleaning mode, and the
cleaning robot may support only the sterilizing cleaning
mode. Here, the determiner 54 may determine the same
cleaning region to be jointly cleaned by the cleaning robot
1c, the first cleaning robot, and the second cleaning robot
according to the group joint cleaning method.
[0201] In one embodiment, the determiner 54 may de-
termine a cleaning method such that, when dry cleaning
is performed on a certain region by the first robot, the
second cleaning robot performs wet cleaning on the
same region in which dry cleaning has been completed,
and the cleaning robot performs sterilizing cleaning on
the same region in which wet cleaning has been com-
pleted. That is, the determiner 54 may determine a joint
cleaning method in consideration of supporting specifi-
cations between the cleaning robots connected through
the communication unit 52.
[0202] Alternatively, supporting specifications be-
tween the plurality of cleaning robots may be the same.
For example, all of the cleaning robot, the first cleaning
robot, and the second cleaning robot may support the
dry cleaning mode, the wet cleaning mode, and the ster-
ilizing cleaning mode. The determiner 54 may determine
a cleaning method such that a cleaning region is divided
into sections each of which the respective cleaning robots
are in charge of, and the cleaning robots respectively
clean the divided sections by the dry cleaning mode, the
wet cleaning mode, and the sterilizing cleaning mode.
[0203] The determiner 54 may divide a cleaning region
by various methods. For example, the determiner 54 may
divide the size of the cleaning region in proportion to
speeds at which the cleaning robots perform cleaning.
In another example, when a region to be cleaned is di-
vided into a plurality of rooms, the determiner 54 may
determine each of the cleaning robots to be in charge of
cleaning respective rooms. Here, the determiner 54 may
determine a cleaning robot that performs cleaning at a
high speed to be in charge of cleaning a larger room.
Alternatively, the determiner 54 may calculate efficiency
by various methods, e.g., determine a cleaning region
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such that moving routes of the cleaning robots are short
on the basis of position information between the cleaning
robots, and determine a cleaning region for each of the
cleaning robots.
[0204] In still another example, the determiner 54 may
determine a partial region of a cleaning region to be jointly
cleaned, and other partial regions to be separately
cleaned by respective cleaning robots. In yet another ex-
ample, as described above, the determiner 54 may de-
termine the entire cleaning region to be jointly cleaned
by the plurality of cleaning robots, and the cleaning meth-
ods determined by the determiner 54 are not limited to
the above.
[0205] As illustrated in FIG. 14, an indoor space may
be separated into three regions R1, R2, and R3. Here,
the cleaning robot 1c may receive a cleaning perform-
ance command related to the three regions R1, R2, and
R3 from the user through the above-described input unit,
remote controller, user terminal, or the like, and perform
cleaning. Alternatively, the cleaning robot 1c may clean
the entire regions R1, R2, and R3 of the entire indoor
space at time preset by the user.
[0206] Here, although the cleaning robot 1c may clean
the three regions by itself, the three regions may also be
jointly cleaned with other cleaning robots adjacent to the
cleaning robot 1c. When joint cleaning is performed, the
efficiency of cleaning may be improved and, in a case in
which cleaning that is not supported by the cleaning robot
needs to be performed, another cleaning robot may per-
form the cleaning in place of the cleaning robot.
[0207] Although supporting specifications of some of
the plurality of cleaning robots are the same, supporting
specifications of the other cleaning robots may be differ-
ent. Even in this case, the cleaning methods determined
by the determiner 54 are not limited, and the determiner
54 may determine a cleaning region to be divided and
each section to be separately cleaned according to the
sectional joint cleaning method, determine an entire re-
gion to be jointly cleaned according to the group joint
cleaning method, or determine the sectional separate
cleaning and the group joint cleaning to be performed
together. Information on a method of determining a joint
cleaning method and an order in which cleaning modes
are performed in a joint cleaning method may be preset
and stored in the memory.
[0208] The controller 55 may be implemented by a
processing device or the like configured to perform var-
ious types of computations and control processes, such
as a processor built in the cleaning robot 1, and may also
be implemented by various other known processing de-
vices.
[0209] The controller 55 may control the overall oper-
ation of the cleaning robot 1. Specifically, the controller
140 may control operations of all of the elements in the
cleaning robot 1 such as the display 42 as well as the
various types of modules built in the cleaning robot 1.
The controller 55 may generate control signals for con-
trolling the elements of the cleaning robot 1 and control

operation of each of the above-described elements.
[0210] For example, the controller 55 may control, us-
ing a control signal, the communication unit 52 transmit-
ting a result of determining a joint cleaning method to at
least one other cleaning robot, and enable joint cleaning.
[0211] In one embodiment, the controller 55 corrects
various types of settings related to cleaning performance
on the basis of the environment information received
through the communication unit 52 and allows cleaning
to be more efficiently performed. Here, the environment
information refers to various pieces of information, which
is detected by a sensor, related to an environment of a
cleaning region. For example, the environment informa-
tion includes the amount of dust on the floor of the clean-
ing region, the humidity level of the floor of the cleaning
region, the degree of sterilization of the cleaning region,
and the like, but is not limited thereto.
[0212] In one embodiment, when it is determined that
the amount of dust in a specific region is large on the
basis of environment information received from another
cleaning robot, the controller 55 may transmit a request
that dry cleaning be performed one more time in the spe-
cific region to the other cleaning robot or control dry clean-
ing to be performed one more time in the specific region
by the cleaning robot itself.
[0213] Here, the controller 55 may have the suctioning
module e, the cyclone module f, and the dust storage
module g, which are shown in FIG. 1, built therein, and
perform dry cleaning. The controller 55 may also have
the water supply module j, which is shown in FIG. 1, built
therein and perform wet cleaning or steam cleaning. That
is, various types of modules for performing cleaning may
be integrated in the controller 55, and the modules are
not limited. The same applies for controllers built in clean-
ing robots according to different embodiments, which will
be described below, and modules built therein are not
limited.
[0214] That is, because the cleaning robot 1c accord-
ing to the disclosed embodiment may monitor the entire
cleaning region using environment information received
from a slave cleaning robot, the overall situation may be
reflected in cleaning, and the cleaning may be efficiently
performed. When a cleaning region is divided, the clean-
ing robot 1c may determine a cleaning method from
among the sectional separate cleaning, group joint clean-
ing, and mixed joint cleaning methods so that the cleaning
efficiency is improved between the plurality of cleaning
robots, and control the plurality of cleaning robots to si-
multaneously perform cleaning.
[0215] In another embodiment, the controller 55 may
receive situation information from another cleaning robot
through the communication unit 52 and control the oper-
ation of the other cleaning robot on the basis of the re-
ceived situation information. Here, the cleaning situation
information includes environment information, cleaning
state information, and the like of a region to be cleaned,
and the cleaning state information includes information
on whether cleaning is being performed or has been com-
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pleted, or whether an error has occurred. The cleaning
robot 1c according to the embodiment may monitor the
overall situation of the cleaning region using the situation
information and control the cleaning robot and at least
one of other cleaning robots on the basis of the overall
situation.
[0216] The controller 55 may store the date of connec-
tion to another cleaning robot and a method of the con-
nection in the memory. Accordingly, the controller 55 may
more easily perform connection to the other cleaning ro-
bot using the information stored in the memory. For ex-
ample, when the cleaning robot is paired with another
cleaning robot through the Bluetooth communication net-
work, the controller 55 may store information of the con-
nection in the memory and allow the cleaning robots to
be automatically connected when being paired later.
[0217] The controller 55 may control the communica-
tion unit 52 and share the latest map information by up-
dating the map information stored in the memory or trans-
mitting the map information to another cleaning robot.
[0218] As described above, a memory 59 may be pro-
vided in the cleaning robot 1c. Algorithms or programs
for controlling various types of settings required during
operation of the cleaning robot may be provided in the
memory 59. As described above, map information may
be stored in the memory 59, and connection information
with another cleaning robot or the like may also be stored
therein.
[0219] The memory 59 may be implemented by at least
one type of storage medium among a flash memory type
memory, a hard disk type memory, a multimedia card
micro type memory, a card type memory (e.g., a secure
digital (SD) or extreme digital (XD) memory), a random
access memory (RAM), a static RAM (SRAM), a read-
only memory (ROM), an electrically erasable program-
mable ROM (EEPROM), a PROM, a magnetic memory,
a magnetic disk, and an optical disk. However, the mem-
ory 59 is not limited thereto, and may be implemented in
any different form known in the art.
[0220] Instead of only serving as a master as described
above, the cleaning robot may also serve as a slave.
[0221] Control block diagrams of a master cleaning ro-
bot and slave cleaning robots are illustrated in FIG. 13B.
Here, although the elements of the cleaning robots are
the same as the above-described elements, slave clean-
ing robots 1 d and 1e may receive a joint cleaning method
determined by the master cleaning robot through a com-
munication unit 58 and perform cleaning on the basis of
the received joint cleaning method. That is, a process of
determining a joint cleaning method is processed by the
master cleaning robot.
[0222] A cleaning module 57a of the slave cleaning
robot 1d may have the suctioning module e, the cyclone
module f, the dust storage module g, and the like, which
are shown in FIG. 1, integrated therein and perform dry
cleaning. A sterilizing module 57b of the slave cleaning
robot 1e may have the water supply module j, which is
shown in FIG. 1, integrated therein and perform at least

one of wet cleaning and steam cleaning.
[0223] The slave cleaning robots 1d and 1e may trans-
mit environment information acquired by a sensor to the
master cleaning robot 1 c, and even when a region to be
cleaned is divided, the master cleaning robot 1 c may
monitor the entire region to be cleaned.
[0224] Hereinafter, an operational flow of a cleaning
robot that performs joint cleaning will be described.
[0225] FIG. 15 is a view illustrating an operational flow-
chart of a cleaning robot that performs joint cleaning ac-
cording to an embodiment.
[0226] The cleaning robot may set a cleaning mode
(900). For example, the cleaning robot may receive set-
ting information related to the cleaning mode from the
user through the display, the input device provided in the
cleaning robot, the remote controller, or the user terminal.
Accordingly, the cleaning robot may set the cleaning
mode on the basis of the received setting information.
[0227] According to an embodiment, when a joint
cleaning method is received from the user, another clean-
ing robot is detected adjacent to the cleaning robot, or a
history of being connected to the other cleaning robot is
present in the memory, the cleaning robot may set a
cleaning mode according to the joint cleaning method.
[0228] The cleaning robot may perform connection to
at least one other cleaning robot (1410). As described
above, the cleaning robot may perform connection to at
least one other cleaning robot through direction commu-
nication or via a gateway server of a home network.
[0229] The cleaning robot may determine a joint clean-
ing method to be performed with another cleaning robot
connected thereto. Here, as described above, the clean-
ing robot may determine a joint cleaning method by com-
bining at least one of sizes and forms of cleaning regions
and supporting specifications of the cleaning robots. For
example, the cleaning robot may determine any one of
the sectional joint cleaning method, the group joint clean-
ing method, and the mixed joint cleaning method as the
joint cleaning method.
[0230] Accordingly, the cleaning robot may perform
joint cleaning on the basis of the determined joint cleaning
method. Here, when the cleaning robot operates as a
master, the cleaning robot may transmit a control com-
mand to slave cleaning robots and control so that joint
cleaning is performed. The cleaning robot may receive
cleaning situation information from the slave cleaning ro-
bots through a communication network and continuously
monitor a cleaning situation so that additional cleaning
is performed when a region that requires more cleaning
is present. The cleaning robot may monitor operational
states of the slave cleaning robots so that, when an error
has occurred in one slave cleaning robot and thus the
slave cleaning robot is not operated, the other slave
cleaning robot may cover for that slave cleaning robot.
When cleaning is completed (1430), the cleaning robot
may end connection to other cleaning robots.
[0231] In order not to cause discomfort to the user
when cleaning is performed by the cleaning robot, the
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cleaning robot may switch to a quiet mode to regulate
noise generated as cleaning is performed. However,
when the cleaning robot unnecessarily switches to the
noise mode, cleaning performance may be degraded,
and the user may rather experience trouble.
[0232] Therefore, hereinafter, a cleaning robot that
more precisely regulates noise according to a cleaning
mode will be described.
[0233] FIG. 16 is a view illustrating IoT devices directly
connected through a home network or a communication
network according to different embodiments, FIG. 17 is
a view illustrating a control block diagram of a cleaning
robot that detects a position of a user and controls a
cleaning mode according to an embodiment, and FIG.
18 is a view illustrating an indoor space in which the clean-
ing robot and an IoT device are provided according to an
embodiment. Hereinafter, the above drawings will be de-
scribed along with each other to avoid overlapping de-
scription.
[0234] A cleaning robot 1g according to an embodi-
ment includes the suctioning motor 35, the input unit 43,
the battery 50, the communication unit 52, a sensor mod-
ule 61, a voice recognizer 62, a speaker 63, a controller
64, and a driving motor 100. Here, at least one of the
communication unit 52, the sensor module 61, and the
controller 64 may be integrated in an SOC built in the
cleaning robot 1g, but because a plurality of SOCs may
be built in the cleaning robot 1g instead of in only one
SOC, embodiments are not limited to at least one of the
above being integrated in only one SOC. Also, the above-
mentioned elements may be implemented by a processor
such as a MCU.
[0235] For example, the voice recognizer 62 may be
implemented by a microphone. The voice recognizer 62
may convert received voice into an electrical signal. The
voice recognizer 62 may derive a voice waveform or con-
vert voice to text. Accordingly, the voice recognizer 62
may receive noise generated from various types of sound
sources in addition to the user’s voice.
[0236] The sensor module 61 has at least one sensor
capable of detecting the user built therein. For example,
the sensor module may be implemented by sensors ca-
pable of detecting the user and a processor such as a
MCU configured to control operations of the above-men-
tioned sensors.
[0237] Here, the sensor refers to a sensor capable of
detecting the user and recognizing a distance between
the user and the sensor or between the user and the
cleaning robot to which the sensor is attached, such as
a stereo camera, an IR sensor, a heat sensor, a pyro-
electric IR (PIR) sensor, and a 3D sensor. The sensor
module 61 may have at least one of the above-mentioned
sensors included therein and may detect motion of the
user in addition to recognizing the position of the user.
Here, information detected by a sensor will be referred
to as "sensor information."
[0238] Because the communication unit 52 is built in
the cleaning robot 1, the cleaning robot 1 may be con-

nected to the home network through the communication
unit 52. Accordingly, the cleaning robot 1 may transmit
and receive various types of signals to and from various
IoT devices present in an indoor space. Here, the IoT
devices refer to various devices in everyday life, which
are connected to the home network through the built-in
communication unit and share data.
[0239] For example, the IoT devices include any user
terminal such as a mobile phone, a computer, a wearable
device, and the like in addition to home appliances such
as a telephone, a microwave, an air conditioner, a tele-
vision (TV), a lamp, and a door-lock.
[0240] Here, the home network refers to a network that
simultaneously provides a path through which data may
be transmitted and received to and from all IoT devices
in an indoor space and provides a path configured to
provide connection with an external Internet network. A
gateway server of the home network is a server config-
ured to integrally manage the home network, and any
one of the IoT devices may perform an operation of the
gateway server, or another server separately provided
from the gateway server may perform the operation of
the gateway server. As illustrated in FIG. 16A, the clean-
ing robot may transmit various types of control com-
mands to other IoT devices present in the indoor space
through the gateway server of the home network and
control operations of the other IoT devices. As illustrated
in FIG. 16B, the gateway server of the home network
may control operations of the IoT devices through direct
communication therewith, but embodiments are not lim-
ited to the operations of the IoT devices being controlled
through the gateway server of the home network.
[0241] Therefore, the communication unit 52 may re-
ceive detected information such as the position, motion,
and the like of the user detected by the IoT device from
the gateway server of the home network or the IoT device.
[0242] The controller 64 may control the overall oper-
ation of the cleaning robot 1g. Specifically, the controller
64 may control operations of all elements in the cleaning
robot 1, such as the communication unit 52, in addition
to the various types of modules built in the cleaning robot
1g. The controller 64 may generate control signals for
controlling the elements of the cleaning robot 1g and con-
trol operation of each of the above-described elements.
[0243] Here, as illustrated in FIG. 17, the controller 64
includes a detector 65 and a cleaning controller 66. The
cleaning controller 66 may control a cleaning method, a
cleaning mode, an order in which cleaning regions are
cleaned, and the like, and may control the driving motor
100 to control movement of the cleaning robot 1g to a
desired region. For example, the cleaning controller 66
may include the moving module d of FIG. 1. Accordingly,
by controlling the driving motor 100, a caster wheel, and
the like using a control signal, the cleaning controller 660
may control navigation of the cleaning robot 1 g.
[0244] The detector 65 may detect the user on the ba-
sis of at least one piece of sensor information acquired
by at least one IoT device present in the indoor space
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and the sensor module. For example, the detector 65
may receive sensor information acquired by a sensor of
an IoT device through the communication unit 52 or use
sensor information embedded in the cleaning robot 1 g
to detect a position in the indoor space at which the user
is present, a state of the user, and the like.
[0245] Referring to FIG. 18, an IoT device such as an
air conditioner may be provided in addition to the cleaning
robot in the indoor space. Also, a sensor may be built in
sofa on which the user sits. Accordingly, the detector 65
may use sensor information acquired by various sensors
present in the indoor space and derive a state of the user
in addition to the distance between the user and the
cleaning robot.
[0246] The controller 64 may use at least one of the
sensor information received through the communication
unit 52 and the sensor information detected by the sensor
module to control the cleaning controller 66. In other
words, the controller 64 may control cleaning perform-
ance on the basis of at least one of the distance between
the user and the cleaning robot detected by the above-
described elements.
[0247] For example, when the distance between the
user and the cleaning robot becomes smaller than a pre-
determined level, the controller 64 controls the cleaning
controller 66 using a control signal to switch to the quiet
mode.
[0248] The controller 64 may control cleaning perform-
ance on the basis of at least one of the distance between
the user and the cleaning robot, the user’s action, and
the user’s position detected by the above-described el-
ements, and a result received through the voice recog-
nizer 62.
[0249] For example, when it is determined according
to the sensor information that the distance between the
user and the cleaning robot has become smaller than the
predetermined level and the user is currently on a bed,
the controller 64 may determine that the user is currently
sleeping or taking a rest and control regions other than
the bedroom to be cleaned first while switching to the
quiet mode.
[0250] In another example, as illustrated in FIG. 18,
the user may be reading a newspaper while sitting on
the sofa. Here, the user may be detected by a sensor
module built in an IoT device such as an air conditioner
or the sensor module built in the cleaning robot.
[0251] In still another example, when the user is watch-
ing a TV while sitting on the sofa, a voice recognizer built
in an IoT device or the voice recognizer 62 of the cleaning
robot 1g may receive TV sound. Accordingly, the detector
65 may combine results detected or received by the
above-described elements and control the cleaning per-
formance.
[0252] In one embodiment, when the distance between
the user and the cleaning robot is smaller than the pre-
determined level according to sensor information and
there is surrounding noise, as a result of recognition by
the voice recognizer 62, the controller 64 may switch to

the quiet mode using a control signal.
[0253] In another embodiment, the controller 64 may
control the level of the quiet mode in proportion to the
level of the surrounding noise. Cleaning performance is
degraded as the controller 64 switches to the quiet mode
and noise generated from the cleaning robot is de-
creased. Here, it is more difficult for the user to perceive
noise generated from the cleaning robot while cleaning
is performed as the surrounding noise is louder. Accord-
ingly, the cleaning robot 1g according to the embodiment
regulates the level of the quiet mode according to the
level of the surrounding noise to prevent disturbing the
user and improve the efficiency of cleaning performance.
[0254] In still another example, when the distance be-
tween the user and the cleaning robot is smaller than the
predetermined level and the user is not moving according
to the sensor information, and the user’s voice or sur-
rounding noise is not recognized, the controller 64 may
determine that the user is taking a rest. Accordingly, the
controller 64 may control a cleaning region to be cleaned
except for a region adjacent to that in which the user is
present or a room in which the user is present. Alterna-
tively, the controller 64 may adjust the order in which
cleaning is performed such that, in the cleaning region,
the region adjacent to that in which the user is present
or the room in which the user is present is cleaned later.
The way in which the controller 64 controls cleaning is
not limited.
[0255] Hereinafter, an operational flow of a cleaning
robot that controls cleaning performance on the basis of
the position and state of the user will be described.
[0256] FIG. 19 is a view illustrating an operational flow-
chart of a cleaning robot that detects the user’s position
and controls a cleaning mode according to an embodi-
ment.
[0257] The cleaning robot may detect at least one of a
position and a state of the user by using at least one of
an IoT device and a sensor module (1800). For example,
the cleaning robot may detect the position and the state
of the user by various sensors capable of detecting the
user, such as a stereo camera, a 3D sensor, and a PIR
sensor.
[0258] In one embodiment, the cleaning robot may de-
termine that a moving object, among objects detected
from the surroundings by a 3D sensor, corresponds to
the user. In another example, the cleaning robot may
detect the user by processing image information acquired
by a stereo camera. In still another example, the cleaning
robot may detect the user on the basis of IRs radiated
from the inside of the user’s body by a PIR sensor. The
way in which the user is detected is not limited.
[0259] Alternatively, the cleaning robot may receive
the position and the state information of the user detected
by an IoT device through a communication network. For
example, the above-described sensor may also be built
in the IoT device. The cleaning robot may receive the
position and the state information detected by the IoT
device and detect the position and the state of the user
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on the basis of the received position and state informa-
tion. Accordingly, the distance between the user and the
cleaning robot may be derived by comparing the current
position of the cleaning robot and the position of the user.
[0260] When it is determined that the distance between
the user and the cleaning robot is smaller than the pre-
determined level, the cleaning robot may control cleaning
performance on the basis of the user’s state (1810). For
example, when it is determined that the distance between
the cleaning robot and the user is smaller than the pre-
determined level while cleaning is performed, the clean-
ing robot may switch to the quiet mode to prevent the
user from being disturbed by noise. Accordingly, the
cleaning robot according to the embodiment may en-
hance convenience of the user by performing cleaning
that does not influence the user’s living.
[0261] In another example, when it is determined that
the distance between the cleaning robot and the user is
smaller than the predetermined level while cleaning is
performed, the cleaning robot may more specifically de-
termine the user’s state and control the cleaning perform-
ance instead of immediately switching to the quiet mode.
[0262] In one embodiment, the cleaning robot may re-
ceive noise, voice, and the like emitted from a surround-
ing sound source through a voice recognizer. When the
user’s voice is received, the cleaning robot may deter-
mine that the cleaning robot should be switched to the
quiet mode in the vicinity of the user and control opera-
tion, e.g., simultaneously adjust an output of the suction-
ing motor and an output of the driving motor, to prevent
the user from being disturbed by noise.
[0263] Alternatively, the cleaning robot may regulate
the level of the quiet mode according to the level of the
user’s voice. That is, the cleaning robot may control op-
erations of the devices built therein so that cleaning is
performed in the extent to which the user is not disturbed
by the operation of the cleaning root. In still another ex-
ample, the cleaning robot may regulate the level of the
quiet mode according to the level of noise emitted from
a surrounding sound source.
[0264] The cleaning robot may also adjust a cleaning
region itself on the basis of the current position of the
user. For example, when it is determined that the user is
currently beside a desk or on a bed, the cleaning robot
may change the order in which cleaning regions are
cleaned such that regions except for the region or room
in which the user is present is cleaned first.
[0265] Hereinafter, an operational flow of a cleaning
robot that detects a user while performing cleaning and
switches a cleaning mode or changes a cleaning method
will be described in more detail.
[0266] FIG. 20 is a view illustrating an operational flow-
chart of a cleaning robot that detects a position of the
user while performing cleaning and controls a cleaning
mode according to an embodiment, FIG. 21 is a view for
describing a case in which surrounding noise is detected
and the level of the quiet mode is regulated according to
an embodiment, and FIG. 22 is a view for describing a

case in which a state of the user is detected and a clean-
ing region is changed according to an embodiment.
[0267] The cleaning robot may start to perform clean-
ing (1910). For example, the cleaning robot may start to
perform cleaning when the cleaning robot receives an
execution command from the user through the input unit
or receives an execution command from an IoT device
through the communication unit. The cleaning robot may
also start cleaning at time preset by the user. The way
in which the cleaning robot starts to perform cleaning is
not limited.
[0268] Accordingly, the cleaning robot may perform
cleaning (1910). The cleaning robot may perform clean-
ing according to various cleaning modes and set the order
in which regions of the entire cleaning region are cleaned.
For example, when a cleaning region is divided into a
plurality of rooms, the cleaning robot may set the order
in which the rooms are cleaned according to various
methods, and then perform cleaning on the basis of the
set order. In another example, when a cleaning region
corresponds to a single room, the cleaning robot may set
a direction in which cleaning will be performed according
to various methods, and then perform cleaning on the
basis of the set direction.
[0269] When the entire cleaning region has been
cleaned, the cleaning robot may complete cleaning. Ac-
cordingly, the cleaning robot may move to the charging
station according to a battery power level or move to a
pre-designated region.
[0270] However, before cleaning is completed (1920),
the cleaning robot may detect the user while a region to
be cleaned is being cleaned (1930). For example, the
cleaning robot may detect the user in association with an
IoT device or through a sensor module built therein. Be-
cause this is the same as the above description, detailed
description thereof will be omitted.
[0271] The cleaning robot may control an operation of
performing cleaning according to whether the user is de-
tected. When the user is not detected, the cleaning robot
may perform cleaning in a region to be cleaned in a set
cleaning mode without additionally controlling the oper-
ation.
[0272] However, when the user is detected, the clean-
ing robot may control a cleaning method, a cleaning
mode, and a region to be cleaned so that an influence
on the user is small (1940).
[0273] Here, the cleaning robot may control the oper-
ation of performing cleaning on the basis of at least one
of the distance between the user and the cleaning robot,
the current position of the user, a sound input through a
microphone, and motion of the user.
[0274] For example, when the distance between the
user and the cleaning robot becomes smaller than the
predetermined level, the cleaning robot may be switched
to the quite mode, and the user may be prevented from
being affected by noise.
[0275] However, when the cleaning robot is switched
to the quiet mode, the cleaning performance of the clean-
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ing robot is degraded. Accordingly, even when the dis-
tance between the user and the cleaning robot is smaller
than a predetermined distance, the cleaning robot may
determine whether the user is moving or surrounding
noise is generated, and regulate the level of the quiet
mode or adjust the cleaning order. Here, the predeter-
mined distance may be set by the user or preset when
the cleaning robot is designed.
[0276] For example, when the distance between the
user and the cleaning robot is smaller than the predeter-
mined level, and motion of the user is not detected, the
cleaning robot may determine that the user is taking a
rest or sleeping and control other sections in which the
user is not present to be cleaned first.
[0277] In another example, when the distance between
the user and the cleaning robot is smaller than the pre-
determined level, motion of the user is not detected, and
it is detected that the user is currently on the sofa or bed,
the cleaning robot may control other sections in which
the user is not present to be cleaned first. The way in
which the cleaning robot controls cleaning is not limited.
[0278] When the distance between the user and the
cleaning robot becomes smaller than the predetermined
level, the cleaning robot may set the level of the quiet
mode according to the level of the surrounding noise input
thereto. For example, when the user is doing dishes, the
cleaning robot may set the level of the quiet mode ac-
cording to the level of the surrounding noise generated
due to doing dishes.
[0279] In still another example, referring to FIG. 21,
when TV sound is detected by a voice recognizer, the
cleaning robot may set the level of the quiet mode ac-
cording to the level of the TV sound. Accordingly, the
cleaning robot may prevent causing disturbance to the
user watching TV while improving cleaning performance.
[0280] In yet another example, referring to FIG. 22, the
cleaning robot may recognize, using a sensor built in the
bed, that the user is currently on the bed. Accordingly,
the cleaning robot may exclude the room in which the
user is currently present from a region to be cleaned or
set the room to be cleaned last.
[0281] For convenience of the user, the cleaning robot
according to the disclosed embodiment regulates the in-
door environment in addition to switching to the quiet
mode according to the position and the state of the user.
Hereinafter, a cleaning robot that controls an indoor en-
vironment on the basis of an indoor environment map
will be described.
[0282] FIG. 23 is a view illustrating a control block di-
agram of a cleaning robot that regulates an indoor envi-
ronment on the basis of an environment map according
to an embodiment, FIG. 24 is a view illustrating a flight
vehicle to which a sensor module is attached according
to an embodiment, and FIG. 25 is a view for describing
a case in which environment information is collected by
the cleaning robot, the flight vehicle, and an IoT device
according to an embodiment.
[0283] As illustrated in FIG. 23, a cleaning robot 1h

includes the display 42, the input unit 43, the communi-
cation unit 52, the memory 59, the voice recognizer 62,
the speaker 63, a sensor module 67, a flight vehicle 68,
a flight vehicle charging station 69, and a controller 70.
Here, the communication unit 52, the memory 59, the
sensor module 67, and the controller 70 may be integrat-
ed in an SOC built in the cleaning robot, but as described
above, embodiments are not limited to the communica-
tion unit 52, the memory 59, the sensor module 67, and
the controller 70 being integrated in only one SOC.
[0284] Because the display 42, the input unit 43, the
communication unit 52, the memory 59, the voice recog-
nizer 62, and the speaker 63 are the same as those de-
scribed above, descriptions thereof will be omitted.
[0285] The flight vehicle 68 refers to an object capable
of flying to a target area by receiving a control command
from the cleaning robot 1 h. For example, the flight vehicle
68 includes a drone at which a sensor module is mounted.
As illustrated in FIG. 24(a), the flight vehicle 68 may have
a sensor module mounted on a lower portion thereof and
acquire environment information of an area in which the
sensor module 67 is located.
[0286] The sensor module 67 may be implemented by
a substrate on which various sensors capable of acquir-
ing environment information and a processor such as a
MCU are integrated. The sensor module will be described
in detail below. The sensor module 67 may be mounted
on a lower end portion of the flight vehicle 68 by a lift.
Accordingly, the flight vehicle 68 may control the position
of the sensor module 74 by adjusting the height of the lift
as well as adjusting the height at which the flight vehicle
68 is flying.
[0287] The flight vehicle charging station 69 may be
provided in the cleaning robot 1 h. In one embodiment,
the flight vehicle charging station 69 may be provided at
an upper surface of a main body of the cleaning robot 1 h.
[0288] A battery may be insufficient for the flight vehicle
68 to acquire environment information while flying over
the entire indoor space of the house. To complement
this, the flight vehicle charging station 69 at which the
battery built in the flight vehicle is charged is provided in
the cleaning robot 1h, and the flight vehicle 68 may be
charged. When the flight vehicle 68 is being charged, the
cleaning robot 1h may move while the flight vehicle 68
is mounted thereon.
[0289] A fixing body may be provided to prevent the
flight vehicle 68 from being damaged due to being de-
tached from the cleaning robot 1h while the cleaning robot
1h is moving. That is, the flight vehicle 68 and the cleaning
robot 1h may be fixed to each other by the fixing body.
More specifically, the controller 70 may control the oper-
ation of the fixing body using a control signal and fix the
flight vehicle to the main body of the cleaning robot 1h.
The controller 70 may have the flight vehicle module p,
which is shown in FIG. 1, built therein and control the
overall operation of the flight vehicle.
[0290] The controller 70 may control the overall oper-
ation of the cleaning robot 1h. Specifically, the controller
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70 may control operations of all elements in the cleaning
robot 1h, such as the display 42, the flight vehicle 68,
and the fixing body, in addition to the various types of
modules built in the cleaning robot 1 b. For example, the
controller 70 may generate control signals for controlling
the elements of the cleaning robot 1h and control oper-
ation of each of the above-described elements.
[0291] The controller 70 may be implemented by a
processing device or the like configured to perform var-
ious types of computations and control processes, such
as a processor built in the cleaning robot 1 b, and may
also be implemented by various other known processing
devices.
[0292] The controller 70 includes a desired information
setter 71, a generator 72, and an indoor environment
controller 73.
[0293] The desired information setter 71 may set de-
sired information on the indoor environment. The desired
information on the indoor environment refers to informa-
tion on the indoor environment desired by the user, and
refers to various desired levels related to the indoor en-
vironment such as indoor temperature, air cleanliness,
and intensity of illumination. The desired information set-
ter 71 may receive information related the indoor envi-
ronment from the user through the input unit 43, the com-
munication unit 52, and the like, and set desired informa-
tion. The information related to the indoor environment
may be received from the user by other methods, and
the method in which the information related to the indoor
environment is received from the user is not limited.
[0294] Here, the information related to the indoor en-
vironment refers to information on environment settings
desired by the user. For example, in the case of temper-
ature, the input unit 43 may receive 25 °C as the desired
temperature from the user, but may also receive param-
eters such as "very cool," "cool," "pleasant," "warm," and
"very warm" as the desired temperature. Then, the de-
sired information setter 71 may set a value corresponding
to each of the parameters. That is, because the user does
not have to input each of the specific environmental pa-
rameter values, convenience of the user may be im-
proved.
[0295] In one embodiment, the desired information set-
ter 71 may set 19 °C as a temperature corresponding to
"very cool," and set 23 °C as a temperature correspond-
ing to "cool." The temperatures are not limited. Here, an
environment corresponding to each of the parameters
may be set by the user or preset when the cleaning robot
1h is designed.
[0296] The generator 72 may acquire indoor environ-
ment information and generate an indoor environment
map. For example, indoor map information acquired
through the SLAM module or a communication network
is stored in the memory 59 of the cleaning robot. Here,
the generator 72 may map indoor environment informa-
tion acquired using various types of methods to map in-
formation to generate an indoor environment map.
[0297] For example, the indoor environment informa-

tion may be acquired using at least one of at least one
IoT device, the sensor module 67 built in the cleaning
robot, and the sensor module mounted on the flight ve-
hicle.
[0298] In one embodiment, various sensors capable
of acquiring indoor environment information may be built
in an IoT device. The sensors may include a temperature
sensor, a humidity level sensor, a gas sensor, a dust
sensor, a noise sensor, an illumination sensor, an odor
sensor, a radon level sensor, and the like.
[0299] The temperature sensor refers to a sensor con-
figured to detect temperature of an object or surrounding
air. The temperature sensor may detect a temperature
and convert the detected temperature into an electrical
signal. The temperature sensor includes, according to a
measurement method, a contact type temperature sen-
sor that detects temperature on the basis of a resistance
value that is changed or a voltage that is generated due
to a temperature difference, and a non-contact type tem-
perature sensor that emits IR energy radiated from a heat
source, and the type of temperature sensor integrated in
the sensor module is not limited.
[0300] The humidity level sensor refers to a sensor that
uses physical and chemical phenomena of moisture
present in the air to detect a humidity level. For example,
according to a method in which a humidity level is de-
tected, the humidity sensor includes a psychrometer sen-
sor, a hair hygrometer sensor, a lithium chloride hygrom-
eter sensor, and the like, and the type of humidity sensor
integrated in the sensor module is not limited.
[0301] The gas sensor refers to a sensor that detects
a specific chemical substance included in gas and de-
tects gas concentration on the basis of the detected spe-
cific chemical substance. Specifically, the gas sensor re-
fers to a sensor that detects a specific chemical sub-
stance included in gas to measure concentration and
converts the measured concentration into an electrical
signal in proportion to the concentration.
[0302] The gas sensor includes, according to a detec-
tion method, a type using a change in solid physical prop-
erties due to absorption or reaction of gas, a type using
combustion heat, a type using an electrochemical reac-
tion, a type using a physical property value, and the like,
and the type of gas sensor integrated in the sensor mod-
ule is not limited.
[0303] The dust sensor refers to a sensor that detects
the amount of floating dust. For example, the dust sensor
measures the amount of dust on the basis of a pattern
of scattered light that is differently scattered due to the
size of dust, includes a side-scattered light type and a
near-IR front-scattered light type, and the type of dust
sensor integrated in the sensor module is not limited.
[0304] The noise sensor refers to a sensor that meas-
ures a change in capacitance due to a sound pressure
and detects the level of noise. The noise sensor includes,
according to a detection method, a capacitive type and
a piezoelectric type, and the type of noise sensor inte-
grated in the sensor module is not limited.
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[0305] The illumination sensor refers to a sensor that
detects brightness of light, converts the detected bright-
ness into an electrical signal, and measures the intensity
of illumination on the basis of the electrical signal. For
example, the illumination sensor may measure the inten-
sity of illumination on the basis of an output current that
changes according to the intensity of light.
[0306] The odor sensor refers to a sensor that detects
an odor and digitizes the intensity of an odor and the
degree of foul smell. Here, the odor sensor may generate
a chemical reaction with a substance within an odor and
output a value thereof as an electrical signal. The radon
level sensor refers to a sensor that measures radon,
which is an inert gas element that emits radiation. The
sensors may also include other sensors capable of ac-
quiring the indoor environment information and are not
limited.
[0307] As described above, the sensor module 67 may
be formed of sensor capable of acquiring the indoor en-
vironment information and a processor such as a MCU
configured to process values output from the above-de-
scribed sensors. Here, the sensor module 67 may be
mounted on the cleaning robot 1h, mounted on the flight
vehicle 68, or mounted on both the cleaning robot 1h and
the flight vehicle 68.
[0308] As illustrated in FIG. 25, the generator 72 may
receive environment information from an IoT device such
as an air conditioner, receive environment information
using the sensor module 67 mounted on the cleaning
robot, or receive environment information from the sen-
sor module mounted on the flight vehicle 68 to generate
an indoor environment map. Here, to generate a more
accurate indoor environment map, the generator 72 may
combine pieces of indoor environment information ac-
quired from the above-described devices.
[0309] For example, there may be a difference be-
tween pieces of indoor environment information received
from the IoT device and the sensor module 67 built in the
cleaning robot. In one embodiment, the indoor tempera-
ture may be measured as 26 °C by an air conditioner
while being measured as 25 °C by the sensor module
67. Here, when an error between the pieces of indoor
environment information acquired from the both devices
is within a predetermined level, the generator 72 may
select any one of the two pieces of information. However,
when the error between the pieces of indoor environment
information exceeds the predetermined level, the gener-
ator 72 may request for re-measurement of the indoor
environment information. Here, the predetermined level
may be set for each piece of environment information,
determined by the user, or determined when the cleaning
robot h1 is designed.
[0310] In another example, indoor environment infor-
mation may be acquired from an IoT device, the sensor
module 67 built in the cleaning robot, and the sensor
module 74 mounted on the flight vehicle 68. Here, the
generator 72 may control the flight of the flight vehicle 68
such that indoor environment information is acquired at

an intermediate position between the IoT device and the
cleaning robot 1 h.
[0311] Here, the generator 72 may select a piece of
indoor environment information determined to be the
most accurate from among the three pieces of indoor
environment information respectively acquired from the
above devices and map the selected piece of indoor en-
vironment information to map information.
[0312] In one embodiment, the relationship between a
value output from the IoT device, a value output from the
sensor module 67 built in the cleaning robot 1 h, and a
value output from the sensor module 74 mounted on the
flight vehicle 68 may be indicated as "value output from
the IoT device ≤ value output from the sensor module 74
mounted on the flight vehicle 68 ≤ value output from the
sensor module 67 built in the cleaning robot 1 h." The
relationship between the output values may be indicated
as "value output from the sensor module 67 built in the
cleaning robot 1h ≤ value output from the sensor module
74 mounted on the flight vehicle 68 ≤ value output from
the IoT device."
[0313] Here, the generator 72 may select the value out-
put from the sensor module mounted on the flight vehicle
68, which corresponds to an intermediate value, and map
the selected output value to map information to generate
indoor environment information.
[0314] In another example, the relationship between
the output values may be indicated as "value output from
the sensor module 74 mounted on the flight vehicle 68 ≤
value output from the sensor module 67 built in the clean-
ing robot 1h ≤ value output from the IoT device."
[0315] Here, the generator 72 may select the value out-
put from the sensor module 67 built in the cleaning robot
1h, which is closest to the value output from the sensor
module 74 built in the flight vehicle 68, and generate in-
door environment information on the basis of the selected
output value. The generator 72 may perform the above-
described processes for the parameters such as temper-
ature information and odor information that constitute the
environment information and select values determined
to be the most accurate.
[0316] Accordingly, the indoor environment controller
73 may compare the indoor environment map acquired
by the generator 72 and the desired information related
to the indoor environment received from the user and
perform a process of regulating the indoor environment.
Here, the indoor environment controller 73 controls the
indoor environment to be regulated in association with
an IoT device as well as the cleaning robot.
[0317] For example, the indoor environment controller
73 transmits a control command to an air conditioner
through a communication network and controls an oper-
ation of the air conditioner so that the indoor temperature
desired by the user is reached. In another example, the
indoor environment controller 73 transmits a control com-
mand to an indoor lamp and controls the intensity of illu-
mination so that the indoor brightness desired by the user
is achieved.
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[0318] Alternatively, the indoor environment controller
73 controls the devices in the cleaning robot 1h to achieve
an environment in which the amount of indoor dust or the
humidity level is at a level desired by the user, and em-
bodiments are not limited thereto. For example, at least
one of the air purification module m, the humidification
module n, and the dehumidification module o, which are
shown in FIG. 1, may be built in the cleaning robot 1h.
Accordingly, the indoor environment controller 73 may
regulate the indoor environment so that the humidity level
desired by the user is achieved using the humidification
module n. Embodiments are not limited thereto. In one
embodiment, when a desired humidity level set by the
user is 40%, and the actual humidity level is 70%, the
indoor environment controller 73 may lower the humidity
level using the dehumidification module o.
[0319] That is, although the indoor environment con-
troller 73 may lower the humidity level by controlling an
operation of a dehumidifier located in the vicinity thereof
through a communication network, because, as de-
scribed above, the modular system may be applied to
the cleaning robot 1 h, and various modules may be in-
tegrally built therein, the humidity level may also be low-
ered using the dehumidification module o mounted on
the cleaning robot 1h. The way in which the humidity level
may be lowered is not limited.
[0320] Hereinafter, an operational flowchart of a clean-
ing robot that collects environment information and reg-
ulates the indoor environment will be described.
[0321] FIG. 26 is a view illustrating an operational flow-
chart of a cleaning robot that collects indoor environment
information and regulates the indoor environment ac-
cording to an embodiment, and FIG. 27 is a view for de-
scribing a case in which a state of the user is detected
and the indoor environment is regulated according to an
embodiment.
[0322] The cleaning robot may collect indoor environ-
ment information using sensors capable of detecting the
indoor environment (2500). The types of sensors include
various sensors capable of detecting the indoor environ-
ment as described above and are not limited.
[0323] Here, the cleaning robot may collect environ-
ment information by using at least one of a sensor mount-
ed on a main body, a sensor mounted on a flight vehicle,
and a sensor mounted on an IoT device or combining
the sensors.
[0324] By mapping the collected environment informa-
tion to map information stored in the memory, the clean-
ing robot may generate an indoor environment map
(2510). Accordingly, the cleaning robot may specifically
recognize the current state of the indoor environment.
[0325] The cleaning robot may receive desired infor-
mation related to the indoor environment from the user.
For example, the cleaning robot may receive desired in-
formation related to the indoor environment from an IoT
device such as an input unit, a remote controller, and a
user terminal. Here, when, as a result of recognizing from
an environment map, the desired information related to

the indoor environment is the same as the actual indoor
environment or a difference therebetween is within the
range of a predetermined level, the cleaning robot may
switch to a standby state without performing a process
of correcting the indoor environment (2530).
[0326] However, when the difference between the de-
sired information related to the indoor environment and
the actual indoor environment exceeds the range of the
predetermined level, the cleaning robot may perform a
correcting process so that the indoor environment is com-
posed corresponding to the desired information related
to the indoor environment.
[0327] Here, in addition to controlling the devices in
the cleaning robot, the cleaning robot may control oper-
ations of IoT devices through a home network as illus-
trated in FIG. 27 and perform the correcting process.
[0328] For example, the cleaning robot may perform a
process of reducing dust or eliminating bacteria in the
indoor space through a cleaning mode. As illustrated in
FIG.27, the cleaning robot may perform a process of de-
creasing or increasing the indoor temperature in associ-
ation with an IoT device through the home network. Also,
the cleaning robot may perform a process of decreasing
or increasing the intensity of illumination in the indoor
space in association with an indoor lamp through the
home network. The method in which the indoor environ-
ment is regulated by manipulating the cleaning robot and
an IoT device is not limited.
[0329] Hereinafter, a cleaning robot that performs an
indoor security operation will be described.
[0330] FIG. 28 is a view illustrating a control block di-
agram of a cleaning robot that acquires and provides
indoor image information according to an embodiment,
FIG. 29 is a view for describing a case in which image
information is acquired according to a limited field of view
according to an embodiment, and FIGS. 30 to 33 are
views illustrating imaging units implemented according
to different embodiments. FIG.34 is a view for describing
a case in which image information is acquired by an im-
aging unit implemented in a bar shape according to an
embodiment, and FIG. 35 is a view for describing a case
in which image information is acquired by a flight vehicle
according to an embodiment.
[0331] Referring to FIG. 28, a cleaning robot 1i may
include the input unit 43, the communication unit 52, the
flight vehicle 68, the flight vehicle charging station 69, an
imaging unit 74, and a controller 75. Here, at least one
of the communication unit 62 and the controller 75 may
be integrated in an SOC built in the cleaning robot 1i, but
as described above, embodiments are not limited to at
least one of the above being integrated in only one SOC.
[0332] The imaging unit 74 acquires image information
in which a specific region is formed into an image. For
example, the imaging unit 74 may be implemented by a
camera module. The imaging unit 74 may be mounted
on one surface of the cleaning robot 1i or mounted on
the flight vehicle 68. The imaging unit 74 may be imple-
mented in various forms and be mounted on one surface
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of the cleaning robot 1i or mounted on the flight vehicle 68.
[0333] Here, when the height, the direction, or the like
of the imaging unit 74 mounted on the cleaning robot 1i
is not adjusted, only image information related to a limited
area and field of view may be acquired as illustrated in
FIGS. 29A and 29B. Therefore, hereinafter, the form in
which the image information 74 is implemented for image
information desired by the user to be acquired will be
described.
[0334] For example, as illustrated in FIG. 30, the im-
aging unit 74 is implemented in a bar shape and has four
degrees of freedom. Here, the four degrees of freedom
refers to decrees of freedom of height, rotation, slope,
and tilting. Four motors may be built in the imaging unit
74 for the four degrees of freedom to be adjusted. A
damper structure may be applied to the imaging unit 74
to prevent vibration that occurs when the cleaning robot
moves.
[0335] The imaging unit 74 may be implemented in the
form in which a triangular support stand is attached to
the bar. Referring to FIG. 31, the imaging unit may be
implemented in the form in which the triangular support
stand is attached to the bar and a camera is mounted in
the support stand. Here, the support stand of the imaging
unit 74 may be adjusted using an actuator.
[0336] In another example, as illustrated in FIG. 32,
the imaging unit 74 may be implemented using a tension
method in which a wire is pulled. In this case, because
a motor configured to pull a wire is disposed close to the
main body of the cleaning robot, there is an advantage
in that the volume and size of the imaging unit74 may be
reduced. Also, because the center of mass of the imaging
unit 74 becomes closer to the cleaning robot, there is an
advantage in that damage to the imaging unit 74 may be
prevented.
[0337] In still another example, as illustrated in FIG.
33, the height, the slope, the rotation, and the tilting of
the imaging unit 74 may be controlled by rotating two
columns having asymmetrical slopes. The imaging unit
74 may also be implemented in various other forms to
capture an image in various directions and heights and
acquire image information, and is not limited to those
illustrated in the drawings. That is, the imaging unit 74
may be implemented in various forms as described
above and be mounted on at least one surface of the
cleaning robot.
[0338] Referring to FIG. 34, image information may be
acquired over a wider field of view by the imaging unit 74
implemented in a bar shape. However, when the imaging
unit 74 is mounted on the cleaning robot 1i, the range in
which the imaging unit 74 may be implemented is inevi-
tably limited. Therefore, as illustrated in FIG. 35, the im-
aging unit 74 may be mounted on the flight vehicle 68.
Referring to FIG. 35, the imaging unit 74 may be mounted
on the lower end of the flight vehicle 68 and acquire image
information while flying over the entire indoor space of
the house.
[0339] The battery may be insufficient for the flight ve-

hicle 68 to acquire image information while flying over
the entire indoor space of the house. To complement
this, the flight vehicle charging station 69 at which the
battery built in the flight vehicle is charged is provided in
the cleaning robot 1h, and the flight vehicle 68 may be
charged. When the flight vehicle 68 is being charged, the
cleaning robot 1h may move while the flight vehicle 68
is mounted thereon. The charging station 69 may charge
the battery of the flight vehicle 68 by wired or wireless
charging, and a method in which the battery of the flight
vehicle 68 is charged is not limited.
[0340] Here, the controller 75 may transmit a guide sig-
nal such as an IR signal through an IR sensor, an ultra-
sonic signal, a beacon signal, and the like to the flight
vehicle 68 and control the flight vehicle 68 to be seated
on the flight vehicle charging station 69.
[0341] The imaging unit 74 may be connected to the
controller 75, and the controller 75 may receive image
information acquired by the imaging unit 74 and control
the communication unit 52 to provide the received image
information to the user. The communication unit 52 may
be provided in the cleaning robot 1 i. Here, because the
communication unit 52 is the same as that described
above, detailed description thereof will be omitted.
[0342] The communication unit 52 may transmit and
receive a signal containing various pieces of data to and
from a user terminal through a communication network.
For example, by receiving a remote connection request
from the user terminal and performing connection, the
communication unit 52 allows the cleaning robot 1 i and
the user terminal to be connected to each other.
[0343] The communication unit 52 may also transmit
and receive a signal containing data to and from the flight
vehicle through a wireless communication network. For
example, the communication unit 52 may transmit a con-
trol command to the flight vehicle through the wireless
communication network. The communication unit 52 may
receive image information from the imaging unit 74
mounted on the flight vehicle 68.
[0344] The controller 75 may control the overall oper-
ation of the cleaning robot 1 i. Because general descrip-
tion on the controller 75 is the same as that given above,
the general description will be omitted.
[0345] The controller 75 may control an operation of
the imaging unit 74 using a control signal and control
acquisition of image information. The controller 75 may
also control the communication unit 52 using a control
signal and transmit and receive data to and from an ex-
ternal device, the flight vehicle 68, and the like.
[0346] The controller 75 may control the devices in the
cleaning robot 1i so that at least one operation that is
being performed is stopped corresponding to a remote
connection request from the user, using a control signal.
For example, when the remote connection request is re-
ceived from a user terminal, the communication unit 52
may connect to the user terminal through a communica-
tion network. The controller 75 stops an operation current
being performed by using a control signal and controls
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the devices in the cleaning robot 1i according to a signal
received from the user terminal so that an operation of
acquiring image information is performed.
[0347] The controller 75 may control the operation of
the driving motor 100 of the cleaning robot 1i and control
the cleaning robot 1i to move to an area selected by the
user. Alternatively, the controller 75 may control the op-
eration of the flight vehicle 68 and control the flight vehicle
68 to move to an area selected by the user.
[0348] That is, the controller 75 may acquire image in-
formation on a region to be captured according to remote
controlling of the user terminal in association with the
controller 75 through the communication unit 52. Here,
an application capable of controlling the operation of the
cleaning robot 1i by being in association with the cleaning
robot 1i may be stored in the user terminal. Here, the
version of the application may be continuously updated.
The update may be performed according to the user’s
request, an application distributor’s request, or a prede-
termined cycle.
[0349] Accordingly, the user may input a manipulation
command of the cleaning robot 1i by using an interface
displayed on a display of the user terminal. The controller
75 may receive the manipulation command through the
communication unit 52 and control the operation of the
cleaning robot 1i corresponding to the received manipu-
lation command.
[0350] Here, when another task is being performed,
the controller 75 may stop the other task to perform cap-
turing according to remote controlling of the user. The
controller 75 may store performance information related
to the other task in the memory and resume the task
when the remote connection with the user terminal is
completed.
[0351] As described above, the controller 75 may con-
trol the cleaning robot 1 i according to the remote con-
trolling input by the user through the application and per-
form capturing. Here, the user may directly order remote
manipulation of the cleaning robot or set an area of in-
terest through the user terminal.
[0352] For example, the user may set a capturing plan
through the application. Map information acquired by a
3D sensor, a camera, or the like may be stored in the
cleaning robot. The user terminal may receive the map
information through the communication unit 52 and dis-
play an area of interest on the display. Then, the user
may set the area of interest from the map information.
Here, the user may reserve capturing the area of interest
through the application in a specific time slot. The user
may also set an area of interest through the application
by priority.
[0353] For example, the user terminal may display map
information on the display. The user terminal may set
one or more sections selected by the user from among
the displayed map information as an area of interest and
transmit information thereon to the communication unit.
Here, the user may also set a capturing height, a captur-
ing angle, and a capturing time of the imaging unit. When

a plurality of sections are selected, the user may also set
the capturing order related to the plurality of sections.
That is, the user terminal sets a capturing plan through
an application by using various methods.
[0354] The controller 75 may reflect the capturing plan
set by the user in controlling the operation of the cleaning
robot 1i, acquire image information, and transmit the ac-
quired image information to the user terminal. Accord-
ingly, even when the user is outside, the user may receive
the indoor image information.
[0355] In addition, the controller 75 may transmit the
acquired image information to an IoT device in real time
through the communication unit 52 and support a telep-
resence function. Here, the telepresence refers to a vir-
tual video conference system between users. That is, the
controller 75 may receive image information of another
user from an IoT device through the communication unit
52 and display the received image information on the
display 42. Accordingly, the cleaning robot according to
the embodiment may provide various services such as
teleconsultation through video connection with a doctor
as well as a real-time conference.
[0356] Hereinafter, an operational flow of a cleaning
robot that acquires indoor image information will be de-
scribed.
[0357] FIG. 36 is a view illustrating an operational flow-
chart of a cleaning robot that acquires image information
through remote connection according to an embodiment,
and FIG. 37 is a view for describing a case in which image
information of a desired region is acquired by the imaging
unit implemented in a bar shape according to an embod-
iment.
[0358] The cleaning robot may receive a remote con-
nection request from the user (3500). Here, the user may
transmit the remote connection request to the cleaning
robot through an IoT device such as a user terminal.
[0359] Here, according to whether the cleaning robot
is performing another task, connection to the IoT device
may be immediately performed or performed after stop-
ping the other task (3510). For example, when another
task such as a cleaning task is being performed, the
cleaning robot may stop the task being currently per-
formed and store a processing result of the task that was
currently performed and information on a task that should
be performed later (3520). Accordingly, after the remote
connection of the user is ended, the cleaning robot may
resume the stopped task without a separate command.
[0360] When there is no task being currently performed
or a currently-performed task is stopped, the cleaning
robot may perform remote connection with an IoT device
through a communication network (3530). Accordingly,
the cleaning robot may acquire image information related
to a desired area according to remote controlling of the
user and transmit the acquired image information. In ad-
dition to acquiring image information for indoor security,
the user may also recognize a position to be checked
through the image information and recognize where a
left item is placed, as illustrated in FIG. 37.
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[0361] Hereinafter, a cleaning robot that has a voice
recognition module mounted therein and performs an in-
door security operation will be described.
[0362] FIG. 38 is a view illustrating a control block di-
agram of a cleaning robot that detects sound and per-
forms a process corresponding to the detected sound
according an embodiment.
[0363] The communication unit 52, the memory 59, a
voice recognition module 76, the imaging unit 74, a con-
troller 77, and the driving motor 100 may be provided in
a cleaning robot 1j. Here, at least one of the communi-
cation unit 52, the memory 59, and the controller 77 may
be integrated in an SOC built in the cleaning robot 1j, but
as described above, embodiments are not limited to at
least one of the above being integrated in only one SOC.
[0364] The voice recognition module 76 may include
the voice recognizer 62 configured to recognize voice
and identify a point from which the recognized voice is
generated, and a module controller 78 configured to con-
trol the overall operation of the voice recognition module
76.
[0365] The voice recognizer 62 may recognize voice.
As described above, the voice recognizer may be imple-
mented using a microphone and may convert received
voice into an electrical signal. The voice recognizer 62
may derive a voice waveform or convert voice to text.
[0366] The voice recognizer 62 may identify a point
from which voice is generated. For example, the voice
recognizer 62 may be arranged in an array form and im-
plemented using a microphone. Accordingly, the micro-
phones arranged in the array form may recognize a di-
rection in which voice is input when the voice is received
and identify a point from which the voice is generated on
the basis of the recognized direction.
[0367] The module controller 78 may control the overall
operation of the voice recognition module 76. For exam-
ple, the module controller 78 may derive a recognition
result related to the voice recognized by the voice rec-
ognizer 62. Here, the module controller 78 may derive
the recognition result through data stored in the memory
or derive the recognition result through a voice recogni-
tion server disposed outside.
[0368] Arithmetic processing and a large amount of da-
ta are required to derive the recognition result related to
the received voice. Therefore, the module controller 78
may be connected to the voice recognition server dis-
posed outside through the communication unit and to
transmit a voice waveform or text and receive a recog-
nition result corresponding thereto.
[0369] Here, the external voice recognition server is a
server that is present outside the cleaning robot, and may
be a gate server of a home network or a server present
outside the house, but is not limited thereto.
[0370] A recognition result corresponding to main
voice may be stored in the memory 59. Accordingly, the
module controller 78 may derive a recognition result re-
lated to the voice using the data stored in the memory
59 without requiring to be connected to the external voice

recognition server through the communication unit. Ac-
cordingly, the cleaning robot 1j according to the embod-
iment may prevent overload of a communication network
and more rapidly derive a recognition result.
[0371] The module controller 78 may store voice re-
ceived by the voice recognizer 62 in the memory. Ac-
cordingly, the module controller 78 transmits the voice
stored in the memory to the user terminal. This will be
described in detail below.
[0372] A voice corresponding to each recognition re-
sult may be mapped and stored in the memory 59. For
example, when a sound is determined as a sound of a
doorbell as a result of recognition, the module controller
78 may output a voice saying "Who is it" through the
speaker. Here, the voice may be the user’s voice or a
pre-stored voice of a person. That is, because a voice
suitable for each situation is mapped and stored in the
memory 59, the module controller 78 may output a voice
suitable according to a situation through the speaker.
That is, the module controller 78 may output a preset
voice corresponding to a recognition result related to the
voice. Here, the voice suitable for each of the situations
may be preset when the cleaning robot 1j is designed,
and stored in the memory.
[0373] The controller 77 may control the overall oper-
ation of the cleaning robot 1j. In addition to various types
of modules built in the cleaning robot 1j, the controller 77
may control operations of all elements in the cleaning
robot 1j, such as the speaker 63. The controller 77 may
generate control signals for controlling the elements of
the cleaning robot 1j and control the operation of each
of the above-described elements.
[0374] For example, the controller 77 may control the
speaker 63 and output a voice corresponding to a rec-
ognition result derived by the module controller 78. Fur-
ther, the controller 77 may be linked to the communication
unit 52 and transmit image information acquired by the
imaging unit 74 to the user terminal.
[0375] The controller 77 may contact predetermined
contact information on the basis of a recognition result
derived by the module controller 78. Here, the predeter-
mined contact information includes a phone number, an
ID in a messenger application, or the like. That is, the
controller 77 may make a wired phone call to a predeter-
mined phone number, or send a message or make inter-
net call through the messenger application. Here, the
contact information may be set through the input unit of
the cleaning robot 1j or through an application or the like
installed in the user terminal.
[0376] Hereinafter, an operational flow of a cleaning
robot that detects a sound and performs a process cor-
responding to the detected sound will be described.
[0377] FIG. 39 is a view illustrating an operational flow-
chart of a cleaning robot that detects a sound and per-
forms a process corresponding to the detected sound
according to an embodiment, and FIG. 40 is a view for
describing an operation of the cleaning robot in response
to a sound detected from a front door according to an
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embodiment.
[0378] The cleaning robot may detect a sound through
the voice recognizer (3800). Here, the sound includes all
sounds generated from various sound sources, such as
noise, in addition to voice produced by the user.
[0379] Here, the cleaning robot may acquire direction
information of the sound by the voice recognizer ar-
ranged in the array form. Accordingly, the cleaning robot
may identify the direction information of the sound, i.e.,
the point from which the sound source is generated, and
move to the vicinity of the above-mentioned point.
[0380] For example, as illustrated in FIG. 40, the clean-
ing robot may detect a sound generated from the front
door. Accordingly, the cleaning robot may move to the
vicinity of the front door, record the generated sound, and
transmit the recorded sound to the user terminal through
a communication network.
[0381] The cleaning robot may record the sound gen-
erated from the point to which the cleaning robot has
moved by using the voice recognition module (3810). Ac-
cordingly, the cleaning robot may transmit the recorded
data to the user terminal.
[0382] A response process of the cleaning robot may
be different according to whether a remote response
service is supported (3820). The remote response serv-
ice corresponds to a service in which a remote response
of the user is supported by remote connection with the
user terminal. The support of the remote response serv-
ice may be preset by the user or preset when the cleaning
robot is designed.
[0383] In one embodiment, the cleaning robot may per-
form connection with the user terminal through a com-
munication network (3830). Accordingly, when connec-
tion with the user terminal is completed, the cleaning ro-
bot may be operated according to a control command
received from the user terminal. Accordingly, even when
the user is present outside, the user may deal with emer-
gency situation by remote response through the user ter-
minal.
[0384] When not being connected with the user termi-
nal, the cleaning robot may be connected through the
speaker built therein or a communication network and
output predetermined voice through a speaker present
in the indoor space (3850). Here, the output voice may
be preset according to the type of sound or a point from
which sound is identified. That is, by outputting a voice
suitable for a situation, the cleaning robot may appropri-
ately prepare for contingency.
[0385] Accordingly, by transmitting a result of re-
sponse through the predetermined voice to the user ter-
minal (3860), the cleaning robot may assist the user to
recognize a state of the indoor space.
[0386] In addition to detecting sound by the voice rec-
ognition module and performing a process correspond-
ing to the detected sound, the cleaning robot according
to an embodiment may also detect the voice of the user
to improve convenience of the user and provide a process
corresponding to the detected voice.

[0387] Hereinafter, a cleaning robot that detects a de-
gree of a state of the user and performs an operation
suitable for the result of detection will be described.
[0388] FIG. 41 is a view illustrating a control block di-
agram of a cleaning robot that performs a process cor-
responding to a voice recognition result according to an
embodiment, and FIG. 42 is a view illustrating a radiation
pattern output from an IoT device according to an em-
bodiment.
[0389] Referring to FIG. 41, a cleaning robot 1k in-
cludes the battery 50, the communication unit 52, the
memory 59, the speaker 63, the imaging unit 74, the voice
recognition module 76, the imaging unit 74, the display
42, a controller 79, and the driving motor 100. Here, the
communication unit 52, the memory 59, the voice recog-
nition module 76, and the controller 79 may be integrated
in an SOC built in the cleaning robot 1 k, and may be
operated by a processor. However, because a plurality
of SOCs may be built in the cleaning robot 1k instead of
in only one SOC, embodiments are not limited to the
above elements being integrated in only one SOC.
[0390] The controller 79 may control the overall oper-
ation of the cleaning robot 1k. Because general descrip-
tion on the controller 79 is the same as that given above,
the general description will be omitted.
[0391] The controller 79 may include a cleaning con-
troller 66 and a recognizer 80. The cleaning controller 66
may control the overall operation related to cleaning, and
the recognizer 80 may receive a command from the user
and recognize the position of the user.
[0392] The recognizer 80 may receive various types
of call signals and recognize the position of the user from
the call signals. Here, the call signal refers to a signal
that calls the cleaning robot 1 k for the user to transmit
a command to the cleaning robot 1k. For example, the
call signal includes a wireless signal transmitted from an
IoT device such as a user terminal, in addition to the voice
or motion of the user.
[0393] The recognizer 80 may recognize the user’s call
signal by being in association with the elements in the
cleaning robot 1k and recognize the user’s position. In
one embodiment, the recognizer 80 may recognize the
user’s voice through the voice recognition module 76.
Here, a voice used as a call signal may be preset and
stored in the memory 59.
[0394] The recognizer 80 may identify a position of a
sound source, i.e., the position of the user, by the voice
recognizer 62 arranged in the array form, in addition to
recognizing predetermined voice. Then, the controller 79
may control the driving motor 100 using a control signal
and control the cleaning robot 1k to be moved to the
vicinity of the point at which the user is present.
[0395] In another example, the recognizer 80 may de-
tect the user’s motion through the imaging unit 74 and
recognize a call signal. Here, motion used as a call signal
may be preset and stored in the memory 59. Accordingly,
when the recognizer 80 recognizes a call signal, the con-
troller 79 may derive the position of the user from the
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image information. Then, the controller 79 may control
the driving motor 100 using a control signal and control
the cleaning robot 1k to move to the vicinity of the point
at which the user is present.
[0396] In still another example, the user may manipu-
late an IoT device such as a user terminal and transmit
a wireless signal. Here, the recognizer 80 may recognize
the position of the user who is manipulating the IoT device
on the basis of the wireless signal received through the
communication unit 52.
[0397] For example, when the communication unit 52
receives a wireless signal from an IoT device through the
Bluetooth communication network, the recognizer 80
may calculate a radiation pattern radiated from an anten-
na of the IoT device. Radiation power is power emitted
as the antenna radiates a signal and here, the radiation
pattern refers to radiation power of the antenna of the
IoT device being shown as a function of direction as sig-
nals are transmitted and received between the IoT device
and the communication unit 52.
[0398] The recognizer 80 may use the radiation pattern
and recognize a direction in which the IoT device is dis-
posed. For example, in FIG. 42, the cleaning robot 1k is
disposed at the center of the radiation pattern, and an
IoT device that transmits a call signal is disposed in a
direction of the radiation pattern at which the signal
strength is the highest. Here, the signal strength refers
to received signal strength indication (RSSI). According-
ly, when the recognizer 80 recognizes the position of the
user from a call signal, the controller 79 may control the
driving motor 100 using a control signal and control the
cleaning robot 1k to move to the vicinity of the point at
which the user is present. The recognizer 80 may also
recognize a direction in which a wireless signal is output
and a position thereof by using various other known meth-
ods, and the recognizer 80 is not limited by the above
description.
[0399] The controller 79 may receive the user’s voice
through the voice recognition module 76 and provide a
service corresponding to a recognition result related to
the received voice. For example, in addition to a voice
command related to cleaning performance, the controller
79 may receive a voice command or the like related to
an IoT device and provide a service corresponding there-
to. That is, in addition to operating the cleaning robot 1k
according to a voice recognition result, the controller 79
may also transmit a control command to an IoT device
through the home network and operate the IoT device.
[0400] Here, when the use of all services by all users
is authenticated, a problem in terms of security may arise.
Accordingly, a security module 81 may be provided in
the controller 79 to limit use authority for each service.
[0401] The security module 81 may combine at least
one of voiceprint recognition and voice recognition and
perform security certification of a user. Here, the security
module 81 may use at least one of the imaging unit 74
and the voice recognition module 76 to register at least
one of voice and face for each user and set use authority

for each user. The use authority, which is an authority
related to a service that the user may receive, may be
set together when at least one of voice and face of a user
is registered at an initial stage and may be changed later
through a security certification process.
[0402] The controller 79 may determine whether the
user has an authority to receive a service corresponding
to a recognition result related to the voice and determine
whether to provide the service to the user on the basis
of a determined result. Accordingly, when the user has
the use authority, the controller 79 may provide the serv-
ice corresponding to the voice recognition result.
[0403] When the user does not have the use authority,
the security module 81 may register the use authority of
the user through a security certification process. Here,
the security certification process may be performed by
at least one of the user’s voice and voiceprint recognition.
[0404] For example, when the user requests for a
schedule to be checked, the controller 79 may perform
real-time mirroring with a schedule management appli-
cation installed in the user terminal through the commu-
nication unit 52, recognize the user’s schedule, and out-
put the recognized schedule through the speaker 63.
When the user transmits a request for a change to be
made in schedule management, the controller 79 may
recognize the request through the voice recognition mod-
ule 76, reflect a change made by the user in the schedule
management, transmit the schedule management to the
user terminal to update the schedule management.
[0405] In another example, when the user transmits a
request for a change to be made in an alarm time, the
controller 79 may recognize the request and transmit in-
formation on a change to a wearable device through the
communication unit 52 to change a setting of an alarm
application installed in the wearable device. Embodi-
ments are not limited thereto.
[0406] Hereinafter, an operational flow of the cleaning
robot that performs the security certification process will
be described.
[0407] FIG. 43 is a view illustrating an operational flow-
chart of a cleaning robot that is operated after going
through security certification according to an embodi-
ment, and FIG. 44 is a view for describing a case in which
the cleaning robot and an IoT device are controlled by
receiving a voice command from the user according to
an embodiment.
[0408] The cleaning robot may recognize a call signal
(4100). The user may transmit various types of call sig-
nals to transmit a voice command to the cleaning robot,
and the cleaning robot may recognize the call signal.
[0409] For example, the call signal includes a wireless
signal of an IoT device in addition to the voice and motion
of the user. Here, when a call signal is recognized, the
cleaning robot may stop an operation being performed
(4110), and store a processing result and the like related
to the operation to resume the operation later.
[0410] When the cleaning robot recognizes a call sig-
nal, because the cleaning robot needs to approach the
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user and receive a voice command, the position of the
user needs to be identified. Here, by recognizing the us-
er’s voice using the voice recognizer arranged in the array
form, the cleaning robot may recognize the position of
the user. In another example, the cleaning robot may
recognize motion of the user through the imaging unit
and recognize the position of the user. As described
above, the cleaning robot may recognize the position of
the user on the basis of the strength of a signal radiated
by an antenna of an IoT device. The position of the user
may be recognized using various known methods.
[0411] Accordingly, the cleaning robot may rotate and
move toward a position at which the user’s voice may be
recognized (4120). When the cleaning robot reaches a
position at which the user’s voice may be recognized,
the cleaning robot may output voice requesting for a voice
command to be input through the speaker or display a
pop-up message the requests for a voice command to
be input through the display.
[0412] The cleaning robot may receive a voice com-
mand from the user through the voice recognition module
(4130). Here, the cleaning robot may use data stored in
the memory to derive a voice recognition result corre-
sponding to the voice command from the user or transmit
a voice command to an external server, and may receive
the voice recognition result corresponding to the voice
command from the user.
[0413] Here, the cleaning robot may perform security
certification to determine whether the user has an au-
thority to use a service corresponding to the voice rec-
ognition result (4140). Here, the cleaning robot may set
a service use authority for each user to prevent personal
services from being provided to many unspecified per-
sons and prevent the many unspecified persons from
indiscreetly viewing personal information. For example,
when the user desires to view a personal schedule and
the like stored in the user terminal by a voice command,
the cleaning robot may perform security certification to
check whether the user has a use authority related to
viewing the personal schedule and protect privacy.
[0414] When it is determined that the user has a use
authority (4150), the cleaning robot may perform an op-
eration corresponding to the voice command and provide
the service to the user (4180). Here, as illustrated in FIG.
44, in addition to providing a service through the cleaning
robot, the cleaning robot may provide a service through
an IoT device connected through the home network.
When the operation is completely performed, the clean-
ing robot may resume the operation that was previously
stopped (4190).
[0415] When it is determined that the user does not
have a use authority (4160), the cleaning robot may per-
form a registration process. Accordingly, when the use
authority is registered, the cleaning robot may perform
operation corresponding to the voice command and pro-
vide the service to the user. When the use authority is
not registered, the cleaning robot may not provide the
service corresponding to the voice command and resume

the previously stopped operation (4170).
[0416] Hereinafter, a cleaning robot that determines a
state of the user according to biometric information of the
user and performs a process corresponding to a deter-
mined result will be described.
[0417] FIG. 45 is a view illustrating a control block di-
agram of a cleaning robot that determines a state of the
user on the basis of biometric information of the user
according to an embodiment, and FIG. 46 is a view for
describing a case in which a voice command is received
from the user through the voice recognizer arranged in
the array form according to an embodiment.
[0418] A cleaning robot 1l includes the display 42, the
input unit 43, the communication unit 52, the imaging unit
74, the voice recognition module 76, the speaker 63, a
first memory 82, a sensor module 84, a controller 85, a
3D sensor 86, and the driving motor 100. Here, the com-
munication unit 52, the voice recognition module 76, the
first memory 82, the sensor module 84, and the controller
85 may be integrated in an SOC built in the cleaning robot
1l, and may be operated by a processor. However, be-
cause a plurality of SOCs may be built in the cleaning
robot 1l instead of in only one SOC, embodiments are
not limited to the above elements being integrated in only
one SOC.
[0419] The voice recognition module 76 may include
the voice recognizer 62, the module controller 78, and a
second memory 83. Here, as described above, the voice
recognizer 62 may be implemented by a microphone ar-
ranged in the array form. Accordingly, the voice recog-
nizer 62 may identify a point from which a voice is gen-
erated. In a specific example, referring to FIG. 46, a mi-
crophone m arranged in the array form may be mounted
on one side surface of the cleaning robot 1l. Accordingly,
the microphone m arranged in the array form may rec-
ognize a direction in which the voice is input when the
voice is received and identify a point from which the voice
is generated on the basis of the recognized direction.
[0420] Here, the module controller 78 may control the
overall operation of the voice recognition module 76. Be-
cause general description on the module controller 78 is
the same as that given above, the general description
will be omitted.
[0421] The module controller 78 may analyze the us-
er’s voice received by the voice recognizer 62 and detect
an abnormal symptom. For example, the module control-
ler 78 may analyze the user’s voice and determine wheth-
er the user is in an emergency situation, is asking for
help, is screaming, or the like. Here, the user’s voice is
recorded in the second memory 83 of the module con-
troller 78, or data related to a voice pattern that generally
changes when the user is in an emergency situation is
stored in the second memory 83 of the module controller
78. Accordingly, the module controller 78 may detect
whether an abnormal symptom occurred to the user even
without being in association with an external server. Em-
bodiments are not limited to the above, and the module
controller 78 may also derive an analysis result related
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to a voice through the voice recognition server and detect
an abnormal symptom.
[0422] When an abnormal symptom is detected from
the user, the controller 85 may control the operation of
the driving motor 100 and control the cleaning robot to
move to a point identified as a position at which the user
is present. The operation related to the controller 85 will
be descried below.
[0423] The sensor module 84 may acquire biometric
information of the user. Here, the sensor module 84 may
be formed of at least one sensor capable of acquiring
various pieces of information related to the living body of
the user such as a heartbeat, a body temperature, and
motion of the user and a processor such as a MCU con-
figured to control operations of the above-described sen-
sors. The sensor module 84 may acquire biometric infor-
mation of the user and transmit the acquired biometric
information to the controller 85.
[0424] The communication unit 52 may transmit and
receive data to and from an external device through a
communication network. Because general description on
the configuration of the communication unit 52 is the
same as that given above, the general description will be
omitted.
[0425] The input unit 43 may receive various types of
control commands related to the cleaning robot from the
user. Here, the input unit 43 may be provided in a dial
form at one surface of the cleaning robot. Alternatively,
when the display 42 is implemented as a touchscreen
type, the display 42 may serve as the input unit 43.
[0426] The first memory 82 may be provided in the
cleaning robot 1l. Here, the first memory 82 may be im-
plemented as a single memory together with the second
memory 83, but embodiments are not limited thereto.
[0427] Data for determining a degree of a state of the
user according to the biometric information is stored in
the first memory 82. For example, biometric information
of the user acquired at ordinary times by the sensor mod-
ule 84 may be stored in the first memory 82. In another
example, average state information by age or by age
group may be stored in the first memory 82. Here, age
information of the user received from the user through
the above-described input unit 43 may also be stored in
the memory 82. In addition, various pieces of data re-
quired to determine a degree of a state of the user are
stored in the first memory 82.
[0428] Response plans according to degrees of states
are stored in the first memory 82. Here, the response
plans refer to response plans using at least one of an
operation performed by the cleaning robot 1l and an op-
eration of at least one IoT device connected through the
home network according to a degree of a state of the user.
[0429] The controller 85 may control the overall oper-
ation of the cleaning robot 1l. Specifically, the controller
140 may control operations of all elements in the cleaning
robot 1 such as the display 42 and the speaker 63 in
addition to the various types of modules built in the clean-
ing robot 1l. The controller 85 may generate control sig-

nals for controlling the elements of the cleaning robot 1l
and control operations of each of the above-described
elements.
[0430] The controller 85 may use biometric information
of the user to determine a degree of a state of the user.
For example, the controller 85 may compare biometric
information of the user at ordinary times stored in the first
memory 82 with biometric information of the user ac-
quired by the sensor module 84 and determine a degree
of a state of the user according to a degree of change.
In another example, the controller 85 may compare ac-
quired biometric information of the user with that of a
general user and determine a degree of a state of the
user in stages according to a degree of change.
[0431] As described above, state information by age
or by age group may be stored in the first memory 82.
The cleaning robot 1l may receive an age of the user
through the input unit 43. Accordingly, the controller 85
may compare the state information by age with the state
information acquired by the sensor module and deter-
mine a degree of a state of the user.
[0432] Biometric history information input by the user
may be stored in the first memory 82. Here, the biometric
information refers to information on a chronic disease,
anything significant, medical history that each user has.
In one embodiment, the user may input his or her bio-
metric history information through the input unit 42 or an
application installed in the user terminal.
[0433] The controller 85 may control devices in the
cleaning robot l1 on the basis of a response plan corre-
sponding to a determined degree of a state. The control-
ler 85 according to an embodiment may set response
plans in stages according to degrees of states to provide
a response currently appropriate to the user and allow
the user to avoid an emergency situation.
[0434] For example, when a change in the user’s body
is detected as a result of determining a degree of a state,
the controller 85 may control the speaker 63 and output
a voice that asks the user about his or her current state.
Accordingly, the controller 85 may select any one of re-
sponse plans stored in the first memory 82 on the basis
of a result of recognizing the user’s voice input through
the voice recognizer 62 and control the operation of the
cleaning robot 1l according to the selected response
plan.
[0435] Alternatively, the controller 85 may select a re-
sponse plan according to a result of determining a degree
of a state and control the operation of the cleaning robot
1l according to the selected response plan. In one em-
bodiment, according to whether a state of the user ex-
ceeds a predetermined level by a certain degree as a
result of determining a degree of a state, the controller
85 may be linked to a home network server through the
communication unit 52 and control operations of various
IoT devices present in the indoor space.
[0436] For example, when body temperature of the us-
er exceeds a predetermined first level, the controller 85
turns on an air conditioner in association with the home
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network server and allows wind at suitable temperature
to be blown by the air conditioner. In another example,
when body temperature of the user exceeds a predeter-
mined second level, the controller 85 may control on/off
of a lamp in association with the home network server,
and notify of an emergency situation to the outside by
siren and request for help. In still another example, when
body temperature of the user exceeds a predetermined
third level, the controller 85 may attempt contacting pre-
determined contact information or send a short message
service (SMS) message or an instant message.
[0437] Alternatively, when body temperature exceeds
a predetermined fourth level, the controller 85 may freely
deal with the situation according to a response plan
stored in the first memory 82, e.g., perform all of the
above-described operations. Here, the response plan
may be preset by the user or when the cleaning robot 1l
is designed. The response plan may be updated through
the communication unit 52.
[0438] Even when an abnormal symptom is not detect-
ed, the controller 85 may control the sensor module 84
according to a predetermined cycle and periodically ac-
quire biometric information of the user. Here, the prede-
termined cycle may be preset by the user or when the
cleaning robot 1l is designed.
[0439] The controller 85 may use various types of de-
vices capable of detecting the user, such as the imaging
unit 74 or the 3D sensor 86, to recognize a position of
the use, and control the driving motor for the cleaning
robot 1l to move to the vicinity of the point at which the
user is present. Accordingly, the controller 85 may de-
termine a state of the user from the biometric information
acquired by the sensor module 84 and, when the state
is determined as normal, the controller 85 may store the
acquired biometric information and acquired time infor-
mation in the memory.
[0440] In one embodiment, the controller 85 may map
time information, which is related to the time at which the
biometric information is acquired, to the acquired biomet-
ric information, generate log data, and store the log data
in the memory. The log data may also be stored in an
external server instead of being stored only in the first
memory 82, and the location in which the log data is
stored is not limited.
[0441] Hereinafter, an operational flow of a cleaning
robot in which response plans are set according to de-
grees of states of the user will be briefly described.
[0442] FIG. 47 is a view illustrating an operational flow-
chart of a cleaning robot that is operated according to a
state of the user determined on the basis of biometric
information of the user according to an embodiment.
[0443] Referring to FIG. 47, the cleaning robot may
detect an abnormal symptom from the user’s voice
(4600). For example, the cleaning robot may compare
voice of the user at ordinary times stored in the memory
with voice of the user input through the microphone ar-
ranged in the array form and, and detect occurrence of
an abnormal symptom when a significant change occurs

in a voice waveform. Alternatively, information on an av-
erage voice waveform when an abnormal symptom oc-
curs may be pre-stored in the cleaning robot, and the
cleaning robot may detect occurrence of an abnormal
symptom on the basis of the above-mentioned informa-
tion stored in the memory.
[0444] In one embodiment, information on an abrupt
voice and a voice waveform when asking for help may
be stored in the memory. That is, information on main
features of a voice waveform when an abnormal symp-
tom occurs from the user may be stored in the memory.
In addition, information on various features that may be
derived from voice may be stored in the memory, and
the form of information stored in the memory is not limited
to the form of a waveform.
[0445] The cleaning robot may recognize direction in-
formation of the voice input through the microphone im-
plemented in the array form. Accordingly, the cleaning
robot may recognize the point from which the user’s voice
is generated and move to the recognized point using the
driving motor and a wheel.
[0446] Accordingly, the cleaning robot may acquire bi-
ometric information of the user through the sensor mod-
ule (4610). Here, the biometric information includes var-
ious pieces of information, such as heartbeat, blood sug-
ar, and body temperature, from which a state of the user’s
body may be recognized. The sensor module is formed
by various known sensors such as a heartbeat sensor
and an IR sensor capable of recognizing the state of the
user’s body and a control device such as a processor
capable of controlling the above-mentioned sensors.
[0447] The cleaning robot may determine a degree of
a state of the user from the biometric information of the
user acquired by the sensor module, and control devices
in the cleaning robot on the basis of a response plan in
accordance with a determined result (4620). A response
plan corresponding to a determined result related to a
degree of a state of the user may be stored in the memory
of the cleaning robot or an external server. When the
response plan is stored in the memory, the cleaning robot
may search for a response plan corresponding to the
determined result from the memory and perform an op-
eration on the basis of a found result. In another example,
the cleaning robot may connect to an external server
through a communication network, search for a response
plan corresponding to a determined result, and perform
an operation on the basis of a found result.
[0448] Alternatively, some response plans corre-
sponding to a determined result related to a degree of a
state of the user may be stored in the memory, and the
remaining response plans may be stored in an external
server. Accordingly, when, as a result of searching from
information stored in the memory, a response plan ac-
cording to a determined result does not exist, the cleaning
robot may connect to an external server. There is no lim-
itation.
[0449] Hereinafter, an operational flowchart of a clean-
ing robot that checks a state of the user according to a
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predetermined cycle will be described.
[0450] FIG. 48 is a view illustrating an operational flow-
chart of a cleaning robot that determines a state of the
user according to a set searching time according to an
embodiment, and FIGS. 49 and 50 are views for describ-
ing a response plan through a home network when a user
is in an emergency situation according to different em-
bodiments.
[0451] The cleaning robot may receive setting on a
searching time of a user state from the user (4700). For
example, the cleaning robot may receive a searching
time through an input unit or a display implemented as a
touchscreen type. In another example, the cleaning robot
may receive a searching time from a user terminal
through a communication network. The method in which
the cleaning robot receives a searching time is not limited.
Here, the searching time may be set as a specific time
slot such as 1:00 or 2:30 or may be set as a specific cycle
such as every 30 minutes or every 2 hours.
[0452] The cleaning robot may use a device capable
of detecting the user such as a 3D sensor and an imaging
unit to recognize the position of the user and move to a
point at which the user is present (4710). Accordingly,
the cleaning robot may acquire biometric information of
the user through the sensor module and determine a de-
gree of a state of the user on the basis of the acquired
biometric information (4720).
[0453] The cleaning robot may determine whether the
user’s state is abnormal on the basis of a determined
result (4730). When the user’s state is determined as
normal as a result of determination, the cleaning robot
may store the acquired biometric information and infor-
mation on time at which the biometric information is ac-
quired (4740). Here, the cleaning robot may store the
information in the memory built therein or an external
server. The location in which the information is stored is
not limited. Although the leaning robot may store the bi-
ometric information and the time information as log data,
embodiments are not limited thereto.
[0454] When the user’s state is determined as abnor-
mal as a result of determination, the cleaning robot may
output a question about the current state by voice through
the speaker (4750). Accordingly, the cleaning robot may
vary a response plan according to whether the user re-
sponds to the question, i.e., whether the user reacts to
the question (4780). When the use reacts, the cleaning
robot determines that the situation is not critical. Accord-
ingly, when it is determined that the user has a chronic
disease as a result of recognizing biometric history infor-
mation of the user, the cleaning robot may contact a doc-
tor through predetermined contact information or send a
message (4790).
[0455] Embodiments are not limited thereto, and other
than above, referring to FIG. 49, the cleaning robot may
control on/off of a lamp through the gateway server of
the home network, operate a siren, or control an opera-
tion of an IoT device present in the indoor space, such
as an air conditioner.

[0456] In still another example, the cleaning robot may
recognize the user’s voice through the voice recognition
module and provide a service that corresponds to a rec-
ognized result. In one embodiment, even when the user’s
body temperature is determined as exceeding a prede-
termined level and being abnormal, the cleaning robot
may turn on the air conditioner through the gateway serv-
er of the home network when the user’s reaction is de-
tected.
[0457] Alternatively, the cleaning robot may inform of
an action that the user should take on the basis of a de-
termined result according to a degree of a state of the
user. For example, when the user’s body temperature is
determined as exceeding a predetermined level and be-
ing abnormal while the indoor temperature is determined
as being at an optimal level, the cleaning robot may de-
termine that the user has fever due to cold or the like.
Accordingly, the user may output a response plan such
as "Ice pack needs to be applied" through the speaker.
[0458] When the user’s reaction is not detected, the
cleaning robot may respond according to a degree of a
state of the user (4800). When a degree of a state of the
user is determined as having a significant difference from
the state of the user at ordinary times, the cleaning robot
may determine that the state cannot be improved by only
the cleaning robot itself or operations of a plurality of IoT
devices in the indoor space, and request for help to the
outside.
[0459] For example, the cleaning robot may attempt to
make a phone call or send a message using a network
of emergency contacts or the like stored in the memory
built in the cleaning robot or an external server. In another
example, the cleaning robot may control on/off of a lamp,
turn on a siren, or send an emergency signal to a security
office to inform of an emergency situation to the outside.
[0460] The cleaning robot may be operated according
to a preset response plan, i.e., unlock the door-lock at
the front door by being linked to the gateway server of
the home network to facilitate entering the house from
the outside.
[0461] The above-described various response plans
may be preset and stored in the memory of the cleaning
robot or an external server, and the cleaning robot may
use these to perform an operation according to a re-
sponse plan.
[0462] Emotional analysis results in accordance with
states of the user and response plans in accordance with
the emotional analysis results may also be stored in the
memory of the cleaning robot or an external server. Ac-
cordingly, the cleaning robot may use an emotional anal-
ysis result of the user and perform an operation of miti-
gating a symptom of the user. For example, the cleaning
robot may transmit at least one of the user’s biometric
information and the user’s voice to an external server
and receive an analysis result and a response plan cor-
responding thereto.
[0463] As an example, when it is determined that the
user is enraged as a result of determining the user’s emo-
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tional state, the cleaning robot may be linked to IoT de-
vices through the gateway server of the home network
and adjust temperature, intensity of illumination, humidity
level, or the like of the indoor space. The cleaning robot
may operate according to various response plans, e.g.,
connect to a web server through the gateway server and
support a streaming service for music suitable for the
user’s emotional state, have conversation with the user,
or the like.
[0464] In another example, when the user is deter-
mined as having a mental disease on the basis of the
user’s history information, the cleaning robot may contact
predetermined contact information, e.g., a guardian, or
send a message to the guardian.
[0465] The cleaning robot according the embodiment
may also determine the user’s state and provide multi-
media services as well as a service based on a deter-
mined result.
[0466] Hereinafter, a cleaning robot that supports var-
ious multimedia functions in addition to the cleaning func-
tion will be described.
[0467] FIG. 51 is a view illustrating a control block di-
agram of a cleaning robot that provides multimedia serv-
ices according to an embodiment, FIG. 52 is a view for
describing a case in which the user is followed by a flight
vehicle and image information is acquired according to
an embodiment, and FIG. 53 is a view for describing a
case in which the possibility of an occurrence of danger
of the user is detected and a process corresponding
thereto is processed according to an embodiment. FIG.
54 is a view for describing a case in which various types
of images are displayed by a beam projector according
to an embodiment, and FIG. 55 is a view for describing
a cleaning robot that provides a path to a specific area
or room according to an embodiment.
[0468] A cleaning robot 1 m may include the input unit
43, the communication unit 52, the imaging unit 74, the
SLAM module 53, the memory 59, the voice recognition
module 76, the flight vehicle 68, the flight vehicle charging
station 69, the display 42, the speaker 63, and a controller
87. Here, at least one of the above-described elements
may be integrated in an SOC built in the cleaning robot
1 m, but because a plurality of SOCs may be built in the
cleaning robot 1 m instead of in only one SOC, embod-
iments are not limited to at least one of the above being
integrated in only one SOC.
[0469] In addition to various types of control com-
mands related to the cleaning robot 1m, the input unit 43
may also receive various types of control commands re-
lated to various IoT devices linked to the cleaning robot
1m from the user. For example, the input unit 43 may
receive an object whose image information is attempted
to be acquired from the user.
[0470] In one embodiment, when the display 42 is im-
plemented as a touchscreen type, the display 42 may
serve as the input unit 43. Here, from image information
acquired by the imaging unit 74, the user may touch an
object to be captured or draw a border line. As well be

described below, other than the input unit 43, an object
may also be selected by a user terminal connected
through the communication unit 52.
[0471] Because general description on the communi-
cation unit 52 is the same as that given above, detailed
description on the communication unit 52 will be omitted.
The communication unit 52 may exchange data with an
IoT device located in the indoor space or exchange data
with a user terminal located outside through a commu-
nication network.
[0472] For example, as described above, applications
for providing various types of services related to the
cleaning robot 1m may be installed in the user terminal.
Accordingly, the user terminal may display image infor-
mation acquired by the cleaning robot 1m through an
application and provide a user interface (UI) through
which the user may select an object to be followed from
the image information. Accordingly, the user may select
an object through the UI, and the user terminal may trans-
mit information on the selected object to the communi-
cation unit through the communication network. Then,
the cleaning robot 1m may recognize the information on
the selected object.
[0473] The imaging unit 74 may acquire image infor-
mation on the object. Because general description on the
imaging unit 74 is the same as that given above, general
description on the imaging unit 74 will be omitted.
[0474] The imaging unit 74 may use a tracing algorithm
and trace an object included in the image information.
Here, the tracing algorithm refers to a technology for trac-
ing a specific object by image processing from image
information. The tracing algorithm may be implemented
by various known technologies. As described above, the
imaging unit 74 may be mounted on a flight vehicle, a
bar, or the like and be implemented so that a lens thereof
follows movement of an object.
[0475] For example, referring to FIG. 52, the imaging
unit 74 may be mounted on a flight vehicle. Accordingly,
the flight vehicle may follow a user U, acquire image in-
formation, and transmit the acquired image information
to the cleaning robot. Then, the communication unit 52
may transmit the image information to a user terminal
through the gateway server of the home network.
[0476] The voice recognition module 76 may be pro-
vided in the cleaning robot 1 m. Because detailed de-
scription on the voice recognition module 76 is the same
as that given above, the detailed description thereof will
be omitted.
[0477] The voice recognition module 76 may receive
a voice of an object selected by the user through the
voice recognizer 62. Accordingly, as described above,
the voice recognition module 76 may derive a voice rec-
ognition result related to a voice received through the
memory or the voice recognition server.
[0478] The controller 87 may control the overall oper-
ation of the cleaning robot 1 m. Because general descrip-
tion on the controller 87 is the same as that given above,
the general description thereof will be omitted. For ex-
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ample, the controller 87 may control a motor built in the
flight vehicle or bar using a control signal and cause the
imaging unit 74 to follow movement of an object.
[0479] The controller 87 may control an operation of
the cleaning robot 1m and perform a process correspond-
ing to a situation that occurs according to movement of
an object. Hereinafter, a case in which an object is a
person, as an example of the object, will be described.
[0480] An indoor space of the house may be polluted
as the object moves. The controller 87 may detect pol-
lution that occurs as the object moves from image infor-
mation, and control the operation of the cleaning robot
1m to perform appropriate cleaning.
[0481] For example, potable water filled in a cup may
be spilled as the object moves. Then, the controller 87
may use a wet cleaning head and clean a polluted region
detected from image information according to the wet
cleaning mode. In another example, dust on a bookshelf
or the like may fall on the floor as the object moves. Then,
the controller 87 may use a dry cleaning head and clean
a polluted area detected from image information accord-
ing to the dry cleaning mode. That is, the cleaning robot
1m according to the embodiment may provide the clean-
ing function, which is the original function of the cleaning
robot 1m itself, in addition to multimedia functions.
[0482] Alternatively, an object may move to a danger
area. For example, when an object is an infant, a kitchen
space, an area next to a window, and the like may be set
as danger areas. Accordingly, the controller 87 may con-
trol devices in the cleaning robot 1 m and provide warning
to the infant or take a response action.
[0483] In one embodiment, when the infant approach-
es an area next to a window as illustrated in FIG. 52, the
controller 87 may output a warning message to the infant
U through the speaker 63. Alternatively, the controller 87
may output a warning message through a speaker or the
like mounted on an IoT device through the communica-
tion unit 52. In another embodiment, the controller 87
may contact or send a message to a user terminal located
outside through the communication unit 52. Accordingly,
the user may recognize an emergency situation and take
quick action.
[0484] In still another example, the controller 87 may
perform an operation corresponding to a recognized re-
sult related to the voice of the object being traced in image
information. For example, when it is determined that the
object desires to watch a specific program as a result of
recognition, the controller 87 may turn on a TV through
the gateway server of the home network and connect to
a communication network to control the above-men-
tioned specific program to be downloaded. Here, as il-
lustrated in FIG. 54, the controller 87 may display the
above-mentioned program through a device capable of
displaying various pieces of information such as a beam
projector of the cleaning robot 1 m.
[0485] Other than above, the controller 87 may support
a sound source streaming service through the speaker
63 of the cleaning robot 1 m or a speaker of an IoT device

or support a book-reading service through a text-to-
speech (TTS) function built in the cleaning robot 1m or
an IoT device. That is, instead of simply supporting only
the cleaning function, the cleaning robot 1m may provide
various multimedia services.
[0486] In yet another example, an object may be a per-
son who is visually impaired, and as illustrated in FIG.
55, the object may request for a path to a toilet by voice.
Then, the controller 87 may combine map information
recognized by the SLAM module 53 and a position of the
object being followed by the imaging unit 74, and provide
the path to the toilet through the speaker 63. Here, a
process according to each situation is implemented as a
program or algorithm and stored in the memory 59 of the
cleaning robot 1 m or an external server.
[0487] Hereinafter, an operational flow of the cleaning
robot according to the embodiment will be described.
[0488] FIG. 56 is a view illustrating an operational flow-
chart of the cleaning robot that follows an object and ac-
quires image information according to an embodiment.
[0489] The cleaning robot may receive information on
an object to be followed from the user through the input
unit or communication network (5500). For example, the
cleaning robot may display image information on the dis-
play of the cleaning robot or on a display of a user terminal
located outside and connected through a communication
network or an IoT device. Accordingly, the user may se-
lect an object to be followed by using various methods
from the display. Here, the cleaning robot may receive
history information on the object such as age or medical
history of the object selected through the input unit or
communication network from the user.
[0490] When there is a history of following the object
and acquiring image information, the cleaning robot may
store the record so that the user does not need to input
detailed information of the object when the user selects
the object again. For example, an image of the object
may be pre-stored in the cleaning robot, and the user
may set name, title, or the like related to the object, and
set history information of the object together. According-
ly, the cleaning robot may display a list of objects through
at least one of the above-described displays. Then, the
user may select an object to be followed from the list of
objects without requiring to select an object from image
information. In this way, the user may more conveniently
select an object.
[0491] The cleaning robot may follow the selected ob-
ject and acquire image information in which the object is
included (5510). The cleaning robot may adjust left/right,
top/bottom/, height of an imaging unit, e.g., a camera, to
follow movement of the object.
[0492] The cleaning robot may transmit the image in-
formation acquired by following the object to a user ter-
minal through a communication network. Accordingly,
even when the user is outside, the user may receive the
image information on the object. Particularly, when the
object is an infant, the user may check the infant even
from outside to prevent any accident.
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[0493] For example, the cleaning robot may control the
flight vehicle at which the imaging unit is mounted so that
the flight vehicle follows the infant and acquire image
information on the infant. The cleaning robot may receive
the image information from the flight vehicle and transmit
the received image information to the user terminal. Ac-
cordingly, the user may check the image information
through the user terminal and prepare for any danger. In
this way, the user’s anxiety when the infant is left alone
in the indoor space may also be eased.
[0494] The cleaning robot may detect movement of the
object from the image information and take response ac-
tion according to an occurred situation on the basis of
the detected movement of the object (5520). For exam-
ple, when, on the basis of history information of the object,
it is determined that a problem may occur as the object
moves, the cleaning robot may be operated according to
a response plan corresponding thereto.
[0495] For example, a response plan may vary accord-
ing to history information of an object. For example, in
the case in which an object is an infant who is N years
old or younger, when it is determined that the object is
moving to the kitchen on the basis of map information of
the indoor space stored in the memory, the cleaning robot
may perform an operation such as outputting a voice
warning through the speaker, contacting or sending a
message to predetermined contact information, or re-
questing for help to the outside through an IoT device.
Here, N may be set as 13 years old or younger, but N is
not limited thereto.
[0496] For example, when the infant moves to a danger
area, the cleaning robot may output a voice warning such
as "Dangerous. Be careful" through the speaker. The
cleaning robot may transmit image information and the
voice of the infant recorded through the voice recognition
module to the user terminal such as a smartphone and
a wearable device. Embodiments are not limited thereto,
and the cleaning robot may also control on/off of a lamp
and inform of danger to the outside using an IoT device.
[0497] In another example, in the case in which it is set
in history information that the object has a disease, when
movement of the object is determined as abnormal from
the image information, the cleaning robot may perform
an operation such as contacting or sending a message
to predetermined contact information, or requesting for
help to the outside through an IoT device. That is, the
cleaning robot may control devices in the cleaning robot
according to various response plans on the basis of at
least one of history information and image information
and take appropriate action on the object.
[0498] FIG. 57 is a view illustrating an operational flow-
chart of a cleaning robot that predicts an occurrence of
danger according to movement of an object and provides
a safety service according to an embodiment.
[0499] Because descriptions of Step 5600 and Step
5610 are respectively the same as descriptions of Step
5500 and Step 5510 given above, detailed description
thereof will be omitted.

[0500] The cleaning robot may determine the possibil-
ity of an occurrence of danger according to movement
of an object (5620). When it is determined that there is
no possibility of an occurrence of danger as a result of
determination according to movement of the object, the
cleaning robot may switch to a standby state in which the
object’s voice may be recognized (5630). Accordingly,
when a voice command is produced from the object, the
cleaning robot may provide a service corresponding to a
recognized result related to the voice command. For ex-
ample, the cleaning robot may provide various multime-
dia services described above.
[0501] For example, when an object is an adult, the
cleaning robot may determine that there is the possibility
of an occurrence of danger when the state of the object
cannot be viewed as normal such as when a change in
movement of the object is not constant. When an object
is an infant, the cleaning robot may determine that there
is the possibility of an occurrence of danger when, as
described above, the infant approaches a danger area
such as a kitchen space and an area next to a window.
[0502] Accordingly, when it is determined that there is
the possibility of an occurrence of danger as an object
moves, the cleaning robot may provide warning and take
response action (5650). As described above, the clean-
ing robot may take various response actions such as out-
putting a warning message through the speaker and con-
tacting or sending a message to predetermined contact
information.
[0503] The embodiments described herein and the
configurations illustrated in the drawings are merely ex-
emplary embodiments of the disclosure, and various
modifications that may substitute for the embodiments
and drawings of the present specification may be present
at the time of filing this application.
[0504] The terms used herein are for describing the
embodiments and are not intended to limit and/or restrict
the disclosure. A singular expression includes a plural
expression unless the context clearly indicates other-
wise. In the application, terms such as "include" or "have"
should be understood as designating that features,
number, steps, operations, elements, parts, or combina-
tions thereof exist and not as precluding the existence of
or the possibility of adding one or more other features,
numbers, steps, operations, elements, parts, or combi-
nations thereof in advance.
[0505] Terms including ordinals such as "first" and
"second" herein may be used to describe various ele-
ments, but the elements are not limited by the terms. The
terms are only used for the purpose of distinguishing one
element from another element. For example, a first ele-
ment may be referred to as a second element while not
departing from the scope of the present disclosure, and
likewise, a second element may also be referred to as a
first element. The term "and/or" includes a combination
of a plurality of related described items or any one item
among the plurality of related described items.
[0506] Terms such as "unit," "-er/or," "block," "mem-
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ber," and "module," when used herein, may refer to a unit
of processing at least one function or operation. For ex-
ample, the terms may refer to software or hardware such
as field-programmable gate array (FPGA) and applica-
tion-specific integrated circuit (ASIC). However, a "unit,"
"-er/or," "block," "member," and "module" are not limited
to software or hardware, and the "unit," "-er/or," "block,"
"member," and "module" may be configurations stored
in an accessible storage medium and performed by one
or more processors.

Claims

1. A cleaning robot comprising:

a modular in which one or more modules con-
figured to support different functions are inte-
grated; and
a controller configured to control an operation
of the modular and control at least one of devices
in the cleaning robot and Internet-of-Things
(IoT) devices.

2. The cleaning robot of claim 1, wherein:

the modular includes a gripper module config-
ured to control a robot arm and mount a cleaning
head on the robot arm; and
the controller controls an operation of the gripper
module to perform cleaning using the cleaning
head mounted on the robot arm.

3. The cleaning robot of claim 1, wherein:

the modular includes a communication module
configured to support connection to at least one
other cleaning robot through a communication
network; and
the controller controls an operation of the com-
munication module on the basis of at least one
of supporting specifications that the at least one
other cleaning robot supports, a size of a clean-
ing region, and a shape of the cleaning region
and controls performance of joint cleaning.

4. The cleaning robot of claim 1, wherein:

the modular includes a recognition module con-
figured to detect a user present in an indoor
space; and
the controller controls performance of cleaning
on the basis of at least one of a result detected
through the recognition module and a result de-
tected through an IoT device.

5. The cleaning robot of claim 1, wherein:

the modular includes a sensor module config-
ured to acquire indoor environment information;
and
the controller controls at least one of the clean-
ing robot and the IoT devices on the basis of the
indoor environment information acquired by the
sensor module and desired information on the
indoor environment set by a user and adjusts
the indoor environment.

6. The cleaning robot of claim 1, wherein:

the modular includes a communication module
configured to support connection to an external
device through a communication network, and
an imaging unit configured to acquire image in-
formation; and
when a remote connection request is received
through the communication module, the control-
ler controls the imaging unit to acquire image
information.

7. A cleaning robot comprising:

a robot arm on which a cleaning head is mount-
ed; and
a controller configured to determine a cleaning
head corresponding to a cleaning mode from
among a plurality of cleaning heads, control
mounting between the robot arm and the deter-
mined cleaning head, and control performance
of cleaning using the mounted cleaning head.

8. The cleaning robot of claim 1, wherein a water supply
pipe configured to supply water to the cleaning head
and a suctioning flow path configured to suction dust
are provided inside the robot arm.

9. The cleaning robot of claim 1, wherein a docking unit
configured to guide coupling with the cleaning head
and an electromagnet configured to fix the cleaning
head are provided inside the robot arm.

10. The cleaning robot of claim 1, further comprising a
cleaning head storage in which the plurality of clean-
ing heads are stored.

11. The cleaning robot of claim 10, wherein the cleaning
head storage is provided at a station of the cleaning
robot or at a predetermined position.

12. The cleaning robot of claim 10, wherein the plurality
of cleaning heads are stored at predetermined posi-
tions in the cleaning head storage.

13. The cleaning robot of claim 10, wherein the controller
uses an infrared ray (IR) sensor mounted on the
cleaning head storage to identify a position of the
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cleaning head storage.

14. A cleaning robot comprising:

a communication module configured to perform
communication connection to at least one other
cleaning robot;
a determiner configured to determine a joint
cleaning method to be performed with the at
least one other cleaning robot, on the basis of
at least one of supporting specifications that the
at least one other cleaning robot supports, a size
of a cleaning region, and a shape of the cleaning
region; and
a controller configured to control the cleaning
robot and the at least one other cleaning robot
on the basis of the determined joint cleaning
method.

15. The cleaning robot of claim 14, wherein the deter-
miner determines any one of a group joint cleaning
method in which the same region is cleaned together
by the cleaning robot and the at least one other clean-
ing robot, a sectional joint cleaning method in which
a cleaning region is divided and each section thereof
is separately cleaned by the cleaning robot and the
at least one other cleaning robot, and a multiple-pat-
tern joint cleaning method in which the group joint
cleaning method and the sectional joint cleaning
method are mixed, as the joint cleaning method.
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