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Description

Title of Invention: AUTOMATIC MOVING APPARATUS AND

MANUAL OPERATION METHOD THEREOF

Technical Field
[1] The present invention relates to a manually operable automatic moving apparatus and

a manual operation method thereof.

Background Art
[2] In general, robots have been developed for industrial purposes to play a role in

factory automation. Recently, application fields of robots have extended, Robots for

medical purpose, space navigation robots, and the like, and even home robots that may

be used in general houses have been developed.

[3] A typical example of home robots is a robot cleaner, a type of an electronic device

that sucks dust or foreign materials therearound while traveling in a certain region. The

robot cleaner generally includes a rechargeable battery and an obstacle sensor for

avoiding a hindrance or an obstacle during traveling, whereby the robot cleaner can

perform cleaning while traveling.

Disclosure of Invention

Technical Problem
[4] Therefore, an aspect of the present invention provides various interfaces allowing

users to directly manipulate an automatic moving apparatus manually, thereby

enhancing user convenience and efficiency.

Solution to Problem
[5] According to an aspect of the present invention, there is provided an automatic

moving appartus including: a storage unit configured to store a traveling method; an

image detection unit configured to acquire a captured image; a driving unit having one

or more wheels and driving the wheels according to a driving signal; and a control unit

configured to extract a traveling direction from the traveling method stored in the

storage unit in a first mode, extract a traveling direction indicated by a sensing target

from the captured image acquired by the image detection unit in a second mode, and

generate a driving signal for moving the automatic moving apparatus in the extracted

traveling direction.

[6] According to another aspect of the present invention, there is provided an automatic

moving apparatus including: a storage unit configured to store a traveling method; a

communication unit configured to receive control information from an external

terminal device; a driving unit having one or more wheels and driving the wheels

according to a driving signal; and a control unit configured to extract a traveling



direction from the traveling method stored in the storage unit in a first mode, extract a

traveling direction from the control information received by the communication unit in

a second mode, and generate a driving signal for moving the automatic moving

appartus in the extracted traveling direction.
[7] According to embodiments of the present invention, the user can manually m a

nipulate the automatic moving apparatus through simple manipulation. Accordingly, a

cleaning effect can be maximized, and in particular, both convenience and utility of the

automatic moving apparatus can be obtained by providing an automatic manipulation

mode and a manual manipulation mode.

Advantageous Effects of Invention
[8] According to the embodiments of the present invention, the user can simply m a

nipulate an automatic moving appartus manually. Accordingly, cleaning effect is

maximized when the automatic moving apparatus is a robot cleaner. Specially, the

automatic moving apparatus provides both an auto manipulation mode and a manual

manipulation, thereby enhancing user convenience and efficiency.

Brief Description of Drawings
[9] FIG. 1 is a block diagram of a manual control system of a robot cleaner according to

an embodiment of the present invention.

[10] FIG. 2 is a perspective view showing an external appearance of the robot cleaner 100

according to an embodiment of the present invention.

[11] FIG. 3 is a schematic block diagram of the robot cleaner 100 according to an em

bodiment of the present invention.

[12] FIG. 4 is a detailed block diagram of the robot cleaner 100 according to an em

bodiment of the present invention.

[13] FIG. 5 is a side view showing an external appearance of the robot cleaner 100

according to an embodiment of the present invention.

[14] FIG. 6 is a view showing a lower portion of the external appearance of the robot

cleaner 100 according to an embodiment of the present invention.

[15] FIG. 7 is a block diagram of a terminal device 200 according to an embodiment of

the present invention.

[16] FIG. 8 is a flow chart illustrating a process of controlling an operation of the robot

cleaner according to a first embodiment of the present invention.

[17] FIGS. 9a to 9c are views showing configuration screens of the robot cleaner

according to an embodiment of the present invention.

[18] FIGS. 10a to 10c are conceptual views showing a process of driving the robot cleaner

in a manual manipulation mode according to the first embodiment of the present

invention.



[19] FIGS. 1l a and 1lb are different conceptual views showing a process of driving the

robot cleaner in a manual manipulation mode according to the first embodiment of the

present invention.
[20] FIGS. 12a to 12c are different conceptual views showing a process of driving the

robot cleaner in a manual manipulation mode according to the first embodiment of the

present invention.

[21] FIG. 13 is a flow chart illustrating a process of controlling an operation of the robot

cleaner according to a second embodiment of the present invention.

[22] FIGS. 14a to 14d are conceptual views showing a process of driving the robot

cleaner in a manual manipulation mode according to the second embodiment of the

present invention.

[23] FIGS. 15a to 15c are different conceptual views showing a process of driving the

robot cleaner in a manual manipulation mode according to the second embodiment of

the present invention.

[24] FIGS. 16a to 16d are different conceptual views showing a process of driving the

robot cleaner in a manual manipulation mode according to the second embodiment of

the present invention.

[25] FIG. 17 is a different conceptual view showing a process of driving the robot cleaner

in a manual manipulation mode according to the second embodiment of the present

invention.

[26] FIGS. 18a and 18b are views showing screens of setting a scenario of the robot

cleaner according to an embodiment of the present invention.

Mode for the Invention
[27] Hereinafter, embodiments will be described in detail with reference to the ac

companying drawings such that they can be easily practiced by those skilled in the art

to which the present invention pertains. As those skilled in the art would realize, the

described embodiments may be modified in various different ways, all without

departing from the spirit or scope of the present invention. In order to clarify the

present invention, parts irrespective of description will be omitted, and similar drawing

sequences are used for the similar parts throughout the specification.

[28] FIG. 1 is a block diagram of a manual control system of a robot cleaner according to

an embodiment of the present invention.

[29] With reference to FIG. 1, a system for manually controlling a robot cleaner includes

a robot cleaner 100 and terminal devices 200a to 200c. The robot cleaner 100 may

extract a control command from a control signal to perform the control command, and

capture an image of surroundings according to the control command to generate image

information. The terminal devices 200a to 200c may be connected to the robot cleaner



100, and receive the image information from the robot cleaner 100 and store the

received image information.

[30] The terminal devices 200a to 200c are classified into a mobile or portable terminal

and a stationary terminal according to whether the terminal devices are movable. Here,

the terminal devices 200a to 200c include both a mobile or portable terminal and a

stationary terminal. Also, the terminal devices 200a to 200c are classified into a

handheld terminal and a vehicle mount terminal, and here the terminal devices 200a to

200c include both a handheld terminal and a vehicle mount terminal. For example, the

terminal devices may include cell phones (PCS phones), smart phones, laptop

computer, digital broadcast terminals, PDAs (Personal Digital Assistants), PMPs

(Portable Multimedia Player), navigation devices, and the like. A networking scheme

of the manual control system may differ according to types of terminal devices. For

example, in case of a mobile phone or a smart phone, the manual control system may

use a mobile communication network such as 3G, CDMA, WCDMA, or the like, and

the robot cleaner and the terminal device transmits and receives radio signals to and

from a base station, an external terminal, a server, or the like.

[31] With reference to FIGS. 2 and 3, the robot cleaner 100 according to an embodiment

of the present invention includes a communication unit 110 and a control unit 120.

Also, the robot cleaner 100 may further include an image detection unit 131, an

obstacle detection unit 132, and a location recognition unit 133. The communication

unit 110 receives a control signal from an external terminal device and transmits a

response signal with respect to the control signal or one or more data. The control unit

120 controls the robot cleaner according to the control signal and generates the

response signal according to the control results. The control unit 120 extracts a

cleaning start command or a cleaning stop command from the control signal, and

performs cleaning according to the cleaning start command or stops cleaning according

to the cleaning stop command.

[32] The communication unit 110 is connected to the terminal device according to one of

satellite communication schemes, namely, according to one communication scheme

among currently available communication schemes to transmit and receive data to and

from the terminal device. The communication unit 110 transmits status information,

obstacle information, location information, image information, a cleaning map, or the

like, of the robot cleaner 100. Also, the communication unit 110 may perform commu

nication with the terminal device according to one communication scheme among

short-range wireless communication schemes such as infrared data association (IrDA),

wireless location area network (WLAN), ZigbeeTM, and the like, For example, when

the terminal device is a smart phone, the robot cleaner may include a communication

unit according to a communication scheme available for the smart phone. Also, the



communication unit 110 may receive cleaning reservation information of the robot

cleaner 100 from the terminal device 200. Here, the control unit 120 performs cleaning

by using the cleaning reservation information.

[33] With reference to FIGS. 2 and 3, the robot cleaner 100 may further include the image

detection unit 131 installed to face upwardly or forwardly and having an upper camera

sensor to capture an image of the surroundings of the robot cleaner to detect image in

formation. When the image detection unit 131 includes a plurality of upper camera

sensors, the camera sensors may be formed on an upper portion or a side portion of the

robot cleaner 100 at certain distance or at certain angle. The image detection unit 131

may also be used as a different type of a location recognition unit. The image detection

unit 131 may further include a lens connected to the camera and focusing an object, an

adjusting unit adjusting the camera, and a lens adjusting unit for adjusting the lens. As

the lens, a lens having a wide angle of view to capture every surrounding region, e.g.,

every region of the ceiling, is used. The control unit 120 may extract a feature point

from the image information captured by the image detection unit, recognize a location

of the robot cleaner by using the feature point, and generate a cleaning map with

respect to a cleaning area.

[34] With reference to FIGS. 3 and 4, the robot cleaner according to an embodiment of

the present invention further includes the obstacle detection unit 132 including one or

more sensors, detecting an obstacle around the robot cleaner by using sensing signals

of the sensors, and outputting obstacle information. Here, the control unit 120

generates a cleaning map by using the obstacle information.

[35] The obstacle detection unit 132 may include first sensors 132a installed at certain

intervals on a front side of the robot cleaner 100, namely, on an outer circumferential

surface of the robot cleaner 100, as shown in FIG. 2 or 5. Also, the obstacle detection

unit 132 may include a second sensor 132b installed to have a face protruded to an

outer side of a main body. The positions and types of the first and second sensors may

vary according to types of the robot cleaner, and the obstacle detection unit may

further include a variety of sensors. The first sensor 132a senses an object, in

particular, an obstacle, present in a direction in which the robot cleaner travels, and

transfers the sensing information to the control unit 120. Namely, the first sensor

senses a protrusion, household goods, furniture, a wall face, a wall corner, and the like,

existing in a path along which the robot cleaner moves, and transfers corresponding in

formation to the control unit 120. The first sensor may be an infrared ray sensor, an u l

trasonic sensor, an RF sensor, a geomagnetic sensor, or the like. The second sensor

132b may sense an obstacle present at a front side or a lateral side and transfers

obstacle information to the control unit 120. Namely, the second sensor 132b senses a

protrusion, household goods, furniture, a wall face, a wall corner, and the like, existing



in a path along which the robot cleaner moves, and transfers corresponding in

formation to the control unit 120. The second sensor 132b may be an infrared ray

sensor, an ultrasonic sensor, an RF sensor, a position sensitive device (PSD) sensor, or

the like.

[36] As shown in FIG. 6, the obstacle detection unit 132 may further include a precipice

sensor 132c installed on a lower surface of the main body and sensing an obstacle on a

bottom surface, e.g., a precipice. The precipice sensor 132c may be configured to

stably obtain a measurement value regardless of a reflectivity of the bottom surface, a

color difference, or the like, and may be configured to have a type of an infrared

module such as a PSD sensor.

[37] Also, the obstacle detection unit 132 may further include a charge signal sensor (not

shown) receiving a guidance signal transmitted from a charging station. The robot

cleaner 100 may check a location and direction of the charging station upon receiving

the guidance signal generated by the charging station. The charging station transmits a

guidance signal indicating a direction and distance to allow the robot cleaner 100 to be

returned. Upon receiving the signal transmitted from the charging station, the robot

cleaner 100 determines a current location thereof and sets a movement direction to

return to the charging station. A charging signal sensor may be, for example, an

infrared ray sensor, an ultrasonic sensor, an RF sensor, or the like. In general, the

infrared ray sensor is used. The charging signal sensor may be provided within the

robot cleaner 100 or at an outer side of the robot cleaner 100. For example, the

charging signal sensor may be installed at a lower portion of the output unit 180 or in

the vicinity of the image detection unit 131.

[38] The output unit 180 may display a remaining battery capacity on a screen. Also, the

terminal device 200 may receive a charged state of the battery, a remaining battery

capacity, or the like, from the robot cleaner 100 and display the same at one side of the

screen of a display unit.

[39] With reference to FIGS. 3 and 4, the robot cleaner according to an embodiment of

the present invention may further include the location recognition unit 133 having one

or more sensors, recognizing a location of the robot cleaner by using sensing signals of

the sensors and outputting location information. Here, the control unit 120 may correct

a cleaning map by using the location information recognized by the location

recognition unit 133.

[40] As shown in FIG. 6, the location recognition unit 133 includes a lower camera sensor

133a provided on a rear side of the robot cleaner and capturing an image of a lower

side, namely, the bottom surface, a cleaning target face. The lower camera sensor 133a

may be an optical flow sensor, which converts an image of a lower portion input from

an image sensor provided in the sensor to generate image data having a certain format.



The lower camera sensor may sense a location of the robot cleaner 100 irrespective of

sliding of the robot cleaner 100. The control unit 120 compares and analyzes image

data captured by the lower camera sensor according to time to calculate a movement

distance and movement direction to thus calculate a location of the robot cleaner 100.

Since the lower side of the robot cleaner 100 is observed by using the lower camera

sensor, the control unit can make a reliable correction resistant to sliding with respect

to the location calculated by a different unit.

[41] The location recognition unit 133 may further include an acceleration sensor sensing

a change in the speed of the robot cleaner 100, e.g., a change in a movement speed

according to start, stop, a change of direction, collision with an object, or the like. The

acceleration sensor may be attached to a position adjacent to a main wheel or an

auxiliary wheel to sense sliding or idle rotation of the wheel. Here, the speed is

calculated by using acceleration sensed by the acceleration sensor, and compared with

a reference speed to thus check or correct the location of the robot cleaner 100.

However, in general, the acceleration sensor is installed in the control unit 120 to sense

a change in speed of the robot cleaner when the robot cleaner performs cleaning

operation or makes a movement. Namely, the acceleration sensor senses impulse

according to the change in speed to output a corresponding voltage value. Thus, the ac

celeration sensor may perform a function of an electronic bumper.

[42] The location recognition unit 133 may further include a gyro sensor sensing a

rotation direction of the robot cleaner and sensing a rotation angle when the robot

cleaner moves or performs cleaning. The gyro sensor may sense an angular velocity of

the robot cleaner and output a voltage value proportional to the angular velocity. The

control unit 120 calculates a rotation direction and rotation angle by using the voltage

value output from the gyro sensor.

[43] With reference to FIG. 4, the location recognition unit 133 may further include a

wheel sensor 162 connected to the left and right main wheels 161 to sense the number

of rotations of the main wheels. The wheel sensor 162 mainly uses a rotary encoder,

and when the robot cleaner 100 performs cleaning or moves, the wheel sensor 162

senses the number of rotations of the left and right main wheels and outputs the same.

The control unit 120 may calculate the rotation speed of the left and right wheels by

using the number of rotations.

[44] The control unit 120 may precisely recognize a location of the robot cleaner 100 by

using the sensing information from the acceleration sensor, the gyro sensor, the wheel

sensor 162, the lower camera sensor and the image information from the image

detection unit. Also, the control unit 120 may precisely generate a cleaning map by

using the obstacle information detected by the obstacle detection unit and the location

recognized by the image detection unit. The communication unit 110 transmits data



including the image information, the obstacle information, the location information,

the cleaning map, the cleaning area, and the like, to the terminal device 200.

[45] With reference to FIG. 3 or 4, the robot cleaner 100 may further include a storage

unit 140 storing one or more information among the image information, the obstacle

information, the location information, the cleaning map, and the cleaning area. The

storage unit 140 stores a control program for controlling (or driving) the robot cleaner

100 and corresponding data. Also, the storage unit 140 may store a cleaning method or

a traveling method. As the storage unit 140, a non-volatile memory is commonly used.

Here, the non-volatile memory (NVM) (or NVRAM) is a storage device that maintains

stored information although power is not supplied thereto. The non-volatile memory

includes a ROM, a flash memory, a magnetic computer storage device (e.g., a hard

disk, a diskette drive, or a magnetic tape), an optical disk drive, a magnetic RAM,

PRAM, and the like.

[46] With reference to FIGS. 3 and 4, the robot cleaner 100 may further include a

cleaning unit 150. The cleaning unit 150 may include a dust container storing collected

dust, a suction fan providing power for sucking dust from a cleaning area, and a

suction motor rotating the suction fan to suck air, and suck dust or a foreign object

around the robot cleaner. With reference to FIG. 6, the cleaning unit 150 may further

include a rotary brush 151 rotatably mounted at a lower portion of the main body of the

robot cleaner and a side brush 152 cleaning a corner, or the like, of the cleaning area

such as a wall face, or the like, while rotating about a vertical shaft of the main body of

the robot cleaner 100 (by being centered thereon). The rotary brush 151, rotating about

a horizontal shaft of the main body of the robot cleaner 100, floats dust of the bottom

(or floor), carpet, or the like, in the air. A plurality of blades are provided in a spiral

direction on an outer circumferential surface of the rotary brush 151. A brush may be

provided between the spiral blades.

[47] With reference to FIG. 6, the robot cleaner includes left and right main wheels 161

formed at both sides of a lower portion thereof to allow the robot cleaner to move. A

handle may be installed on both sides of the main wheels to allow the user to easily

grasp. With reference to FIG. 3 or 4, the robot cleaner may further include the driving

unit 160 connected to the left and right main wheels 161 so as to be driven. The driving

unit 160 may include certain wheel motors for rotating the wheels. By driving the

wheel motors, the driving unit 160 moves the robot cleaner 100. The wheel motors are

connected to the main wheels to rotate the main wheels, respectively. The wheel

motors mutually independently operate and can be rotatable in both directions. Also,

the robot cleaner 100 includes one or more auxiliary wheels on a rear surface thereof to

support the main body of the robot cleaner 100, minimize frictional contact between

the lower surface of the main body and the bottom surface (i.e., the surface to be



cleaned), and allow the robot cleaner 100 to smoothly move.

[48] With reference to FIGS. 3 and 4, the robot cleaner 100 may further include an input

unit 170 directly receiving a control command. Also, the user, and so on, may input a

command for outputting one or more information items among the information items

stored in the storage unit 140. The input unit 170 may be configured as one or more

buttons. For example, the input unit 170 may include an OK button, a setting button, or

the like. The OK button inputs a command for conforming obstacle information,

location information, image information, cleaning area, or a cleaning map. The setting

button inputs a command for setting the foregoing information items. The input unit

170 may include a resetting button for inputting a command for resetting the in

formation items, a delete button, a cleaning start button, a stop button, or the like. In

another example, the input unit 170 may include a button for setting or deleting

reservation information. Also, the input unit 170 may further include a button for

setting or changing a cleaning mode. Also, the input unit 170 may further include a

button for receiving a command for returning to the charging station. As shown in FIG.

2, the input unit 170 may be installed as a hard key, a soft key, a touch pad, or the like,

at an upper portion of the robot cleaner. Also, the input unit 170 may have a form of a

touch screen along with the output unit 180.

[49] As shown in FIG. 2, the output unit 180 may be provided on the upper portion of the

robot cleaner 100. Of course, the installation position or the installation form of the

output unit 180 may vary. For example, the output unit 180 may display reservation in

formation, a battery state, a cleaning method or a traveling method such as intensive

cleaning, a space extension, a zigzag operation, or the like, on the screen thereof. The

output unit 180 may output a current state of the respective units constituting the robot

cleaner, and a current cleaning state. Also, the output unit 180 may display obstacle in

formation, location information, image information, an internal map, a cleaning area, a

cleaning map, or the like, on the screen. The output unit 180 may be configured as any

one of elements among a light emitting diode (LED), a liquid crystal display (LCD), a

plasma display panel (PDP), and an organic light emitting diode (OLED).

[50] With reference to FIG. 4, the robot cleaner may further include a power source unit

190. The power source unit 190 may include a rechargeable battery to provide power

to the robot cleaner 100. The power source unit supplies driving power to the re

spective units and operation power for the robot cleaner 100 to move or perform

cleaning. When a remaining power capacity is insufficient, the robot cleaner moves to

the charging station and charged upon receiving a charge current. The robot cleaner

further includes a battery sensing unit (not shown) sensing charge state of the battery

and transmitting sensing results to the control unit 120. The battery 191 is connected to

the battery sensing unit, and a remaining battery capacity and charge state of the



battery are transferred to the control unit 120. The remaining battery capacity may be

displayed on the screen of the output unit. As shown in FIG. 6, the battery 191 may be

positioned at the center of the lower portion of the robot cleaner, or may be positioned

at one of left and right portions of the robot cleaner so that the dust container can be

placed at the central portion of the lower portion of the main body. In the latter case,

the robot cleaner 100 may further include a counter weight to resolve weight con

centration of the battery.

[51] The control unit 120 may previously set a reference value (remaining battery

capacity) and compares the remaining battery capacity with the reference value. Upon

comparison, when the sensing result is the reference value or smaller, the control unit

120 moves the robot cleaner 100 to the charging station to charge the robot cleaner

100. For example, the control unit 120 may stop a current operation of the robot

cleaner 100 and move the robot cleaner 100 to the charging station to allow the robot

cleaner 100 to be charged, according to a charge command from the terminal device

200. In another example, the control unit 120 may extract a charge command, and may

perform a charge command according to a comparison result obtained by comparing

the remaining battery capacity with the reference value or may perform a previous

operation.

[52] With reference to FIG. 7, the terminal device 200 according to an embodiment of the

present invention may include a wireless communication unit 210, a controller 220,

and a display unit 230.

[53] The wireless communication unit 210 transmits a control signal generated by the

controller 220 to the robot cleaner 100 and receives one or more data items including

image information or a cleaning map from the robot cleaner 100. Here, the one or more

data items refers to image information, obstacle information, location information, a

cleaning map, state information, and the like. The controller 220 generates a control

signal and generates a control screen by using the data. Here, the control command

includes a cleaning start command or a cleaning stop command. The wireless commu

nication unit 210 may include one or more modules allowing for wireless commu

nication in a network between the terminal device 200 and a wireless communication

system, between terminal devices, or between a terminal device and the robot cleaner

100. For example, the wireless communication unit 210 may include a broadcast

receiving module, a mobile communication module, a wireless Internet module, a

short-range communication module, a location information module, and the like.

[54] The broadcast receiving module receives broadcast signals and/or broadcast a s

sociated information from an external broadcast management server through a

broadcast channel. The mobile communication module transmits and/or receives a

radio signal to and/or from at least one of a base station, an external terminal and a



server over a mobile communication network. Here, the radio signal may include a

voice call signal, a video call signal and/or various types of data according to text and/

or multimedia message transmission and/or reception. The wireless Internet module,

which refers to a module supporting wireless Internet access, may be built-in or ex

ternally installed to the terminal device. Here, as a wireless Internet technique, a

WLAN (Wireless LAN), Wi-Fi, Wibro (Wireless Broadband), Wimax (World Interop

erability for Microwave Access), HSDPA (High Speed Downlink Packet Access), and

the like, may be used. The short-range communication module is a module supporting

short-range communication. Here, as a short-range communication technology,

Bluetooth, Radio Frequency IDentification (RFID), Infrared Data Association (IrDA),

Ultra WideBand (UWB), ZigBeeTM, and the like, may be used.

[55] The display unit 230 includes a touch recognition region 231 for receiving a control

command, and displays a control screen. Also, the display unit 230 may display an

icon according to a communication scheme (e.g., Wi-Fi, 3G), displays communication

sensitivity, and a remaining battery capacity of the robot cleaner. As shown in FIG. 9a,

the display unit 230 may display a touch recognition region including a first region 232

including the control screen, receiving the control command, and having a certain size,

and a second region 233 having a size smaller than or equal to the first region 232. Of

course, in case of a mobile phone or a notebook, or the like, which does not have a

touch screen (or touch pad), a touch recognition region may not be formed, and,

instead, an input unit for receiving a control command and an output unit displaying a

control screen may be discriminated.

[56] The display unit 230 may alternately display a cleaning start icon receiving a

cleaning start command and a cleaning stop icon receiving a cleaning stop command

on the touch recognition region. Also, the display unit 230 may further include a mode

icon for setting a cleaning mode. Here, when a touch input with respect to the mode

icon is received, the controller 220 may generate a mode setting screen and the display

unit 230 may display a mode setting screen. Also, the display unit 230 may further

include a cleaning reservation icon for setting a cleaning reservation. Here, when a

touch input with respect to the cleaning reservation icon is received, the controller 220

may generate a cleaning reservation screen and the display unit displays the cleaning

reservation screen.

[57] The display unit 230 may display information processed in the terminal device 200.

Namely, the display unit 230 displays a control screen. For example, when the terminal

device 200 is in a phone call mode, the display unit 230 may display a User Interface

(UI) or a Graphic User Interface (GUI) associated with a call. The display unit 230

may include at least one of a Liquid Crystal Display (LCD), a Thin Film Transistor-

LCD (TFT-LCD), an Organic Light Emitting Diode (OLED) display, a flexible



display, and a three-dimensional (3D) display.

[58] When the display unit 230 and a touch sensor for sensing a touch operation are

overlaid in a layered manner, the display unit 230 may be used as both an input-

available touch screen and an output-available touch screen. The touch sensor may

have the form of, for example, a touch film, a touch sheet, a touch pad, etc. The touch

sensor may be configured to convert a pressure applied to a particular portion of the

display unit 230 or a change in capacitance at a particular portion of the display unit

230 into an electrical input signal. The touch sensor may be configured to sense the

pressure when a touch is applied, as well as a touched position or area. The touch

sensor may be a proximity sensor that a pointer is positioned to be close to the screen

without actually being in contact with the screen. The proximity sensor refers to a

sensor for sensing the presence or absence of an object that accesses a certain sensing

surface or an object that exists nearby by using the force of electromagnetism or

infrared rays without a mechanical contact. In an embodiment of the present invention,

a touch recognition includes a proximity touch in which the pointer is positioned to be

close to the touch screen without being contacted and a contact touch in which the

pointer is actually in contact with the touch screen.

[59] With reference to FIG. 7, the terminal device may further include a memory 240. The

memory 240 may store a program for operating the controller 220. Also, the memory

240 may store input/output data (e.g., phonebook, messages, still images, videos, and

the like). The memory 240 may pattern a control signal for controlling the robot

cleaner and a corresponding control command in advance and store the same.

[60] The terminal device may further include an A/V (audio/video) input unit, a user input

unit, a sensing unit, an interface unit, a power supply unit, and the like.

[61] The A/V input unit, which is to input an audio signal or a video signal, may include a

camera, a microphone, and the like. The user input unit generates input data to control

an operation of the terminal device by the user. The user input unit may be configured

as a key pad, a dome switch, a touch pad (pressure/capacitance), a jog wheel, a jog

switch, and the like. In particular, when the touch pad is overlaid on the display unit

230 in a layered manner, it may form a touch screen. The sensing unit senses a current

status of the terminal device such as an opened or closed state of the terminal device, a

location of the terminal device, the presence or absence of user contact with the

terminal device, the orientation of the terminal device, an acceleration or deceleration

movement and direction of the terminal device, etc., and generates commands or

signals for controlling the operation of the terminal device.

[62] The interface unit serves as a passage with every external device connected to the

terminal device 200. The interface unit may receive data or power from an external

device and transfer the received input to elements within the terminal device 200 or



may transfer data within the terminal device to an external device. The power supply

unit receives external power or internal power and supplies appropriate power required

for operating respective elements and components under the control of the controller

220.

[63] The controller 220 typically controls the general operations of the terminal device.

For example, in case of a mobile phone or a smart phone, the controller 220 performs

controlling and processing associated with voice calls, data communications, video

calls, and the like. Also, the controller 220 may perform a pattern recognition

processing to recognize a handwriting input or a picture drawing input performed on

the touch screen as characters or images, respectively.

[64] The controller 220 may generate a control signal corresponding to a control

command with respect to the robot cleaner 100 and generate a control screen by using

data and a response signal. Here, the control command includes a movement

command, a patrol command, a charge command, a setting change, and the like, in

addition to cleaning commands such as cleaning start, cleaning stop, or the like.

[65] FIG. 8 is a flow chart illustrating a process of controlling an operation of the robot

cleaner according to a first embodiment of the present invention.

[66] A process for controlling an operation of a robot cleaner according to an embodiment

of the present invention may include a step (SI 10) of checking a manipulation mode of

a robot cleaner, a step (SI 30) of extracting a traveling direction from a traveling

method previously stored in the storage unit when the manipulation mode is an

automatic mode in step (S120), a step (S140) of extracting a traveling direction

indicated by a sensing target from a captured image obtained by the image detection

unit 131 when the manipulation mode is a manual mode in step (S120), a step (S150)

of generating a driving signal for moving the robot cleaner in the traveling direction

extracted in step SI30 or the traveling direction extracted in step S140, and a step

(SI 60) of driving one or more wheels provided in the robot cleaner according to the

generated driving signal.

[67] FIGS. 9a to 9c are views showing configuration screens of the robot cleaner

according to an embodiment of the present invention.

[68] The robot cleaner 100 or the terminal device 200 may provide items for changing the

setting of the robot cleaner 100. For example, the robot cleaner 100 or the terminal

device 200 may provide an item for setting a manipulation method of the robot cleaner

100.

[69] With reference to FIG. 9a, a manipulation setting screen 300 providing items for

setting a manipulation method of the robot cleaner 100 includes an automatic m a

nipulation setting item 301 and a manual manipulation setting item 303. The automatic

manipulation setting item 301 and the manual manipulation setting item 303 include a



detailed setting item 302 or 304, respectively. The robot cleaner 100 may be auto

matically or manually manipulated according to an item selected form the m a

nipulation setting screen 300.

[70] When the automatic manipulation setting item 301 is selected, the robot cleaner 100

is manipulated according to a traveling method previously stored in the storage unit

140. However, when the manual manipulation setting item 303 is selected, the robot

cleaner 100 may be manipulated by a sensing target detected from a captured image

obtained by the image detection unit 131 or manipulated by the terminal device 200

transmitting control information to the communication unit 110.

[71] With reference to FIG. 9b, when the automatic manipulation setting item 301 is

selected in FIG. 9a, an automatic manipulation setting screen image 310 is displayed.

The automatic manipulation setting screen image 310 provides an interface allowing

for selecting one of a plurality of scenarios stored in the storage unit 140. When one

scenario 312 is selected, the robot cleaner 100 is manipulated according to the selected

scenario 312. Here, the scenario stores a method for performing cleaning by the robot

cleaner 100, including content regarding a cleaning time, order, position, method, and

the like.

[72] With reference to FIG. 9c, when the manual manipulation setting item 303 is selected

in FIG. 9a, a manual manipulation setting screen image 320 is displayed. The manual

manipulation setting screen image 320 provides an interface allowing for selecting one

of a plurality of scenarios stored in the storage unit 140. When one scenario 322 is

selected, the robot cleaner 100 is manipulated according to the selected scenario 322.

[73] FIGS. 10a to 10c are conceptual views showing a process of driving the robot cleaner

in a manual manipulation mode according to the first embodiment of the present

invention.

[74] According to the first embodiment of the present invention, the storage unit 140

stores a traveling method and the image detection unit 131 obtains a captured image.

Also, the driving unit 160 includes one or more wheels 161 and drives the wheels 161

according to a driving signal. Also, the control unit 120 extracts a traveling direction

from the traveling method stored in the storage unit in a first mode and extracts a

traveling direction indicated by a sensing target from the captured image obtained by

the image detection unit. Also, the control unit 120 generates a driving signal for

moving the robot cleaner in the extracted traveling direction. Meanwhile, the control

unit 120 may also extract a traveling distance, as well as the traveling direction, to

generate a driving signal for moving the robot cleaner by the corresponding distance in

the corresponding direction.

[75] In the manual manipulation module, the robot cleaner 100 may obtain an image of

the sensing target through the image detection unit 131 having the upper camera



sensor. Here, the sensing target refers to a moving object. For example, the sensing

target may refer to a moving particular subject having feature information such as a

hand.

[76] With reference to FIG. 10a, the user may place his hand 500 at a certain distance

above the upper part of the robot cleaner 100 when the robot cleaner is within a certain

area 400, such as in the user's home. The robot cleaner 100 may capture an image of an

upper direction of the robot cleaner 100 in real time to detect the user's hand 500. In

the particular area 400, the robot cleaner 100 may generate a driving signal for moving

the robot cleaner 100 in an appropriate direction so that the user's hand 500 can be

placed at an upper side of a certain position, such as the center of the robot cleaner, all

the time.

[77] Namely, with reference to FIG. 10b, the user may move his hand 500 so as to be

placed at an upper portion of the right side of the robot cleaner 100. With reference to

FIG. 10c, the robot cleaner 100 may generate a driving signal for moving the robot

cleaner 100 in a rightward direction such that the detected user's hand 500 may be

placed at a central upper side of the robot cleaner. When the driving signal is applied to

the driving unit 160, the left and right main wheels 161 are driven, and as a result, the

user's hand 500 can be continuously placed at the central upper side of the robot

cleaner 100.

[78] Accordingly, the user can simply manipulate the robot cleaner 100 to perform

cleaning on a contamination area. In particular, this can be effective when the robot

cleaner 100 does not perform cleaning on a particular contamination area, when the

robot cleaner 100 intensively perform cleaning, of when the user wants to immediately

clean a particular contamination area, in the automatic manipulation mode.

[79] FIGS. 1l a and 1lb are different conceptual views showing a process of driving the

robot cleaner in the manual manipulation mode according to the first embodiment of

the present invention.

[80] With reference to FIG. 1la, the user may indicate a contamination area 610 with his

hand 500 in the area in which the robot cleaner 100 is able to capture an image in a

certain area 600 such as in the user's home. The robot cleaner 100 may capture an

image of an upper direction of the robot cleaner 100 in real time to detect the user's

hand 500.

[81] With reference to FIG. 1lb, the robot cleaner 100 may generate a driving signal for

moving the robot cleaner 100 toward the position indicated by the user's hand 500.

When the driving signal is applied to the driving unit 160, the left and right main

wheels 161 are driven, and as a result, the robot cleaner 100 can move to the position

indicated by the user's hand 500.

[82] FIGS. 12a to 12c are different conceptual views showing a process of driving the



robot cleaner in the manual manipulation mode according to the first embodiment of

the present invention.

[83] According to an embodiment of the present invention, the control unit 120 extracts a

series of traveling directions and a series of traveling distances indicated by the sensing

target from the captured image, stores the extracted series of traveling directions and

the extracted series of traveling distances in the storage unit 140, and generates a series

of driving signals for moving the robot cleaner 100 in the stored traveling directions by

the traveling distances.

[84] With reference to FIG. 12a, in a particular area 700 such as home, the user may

indicate a first contamination area 710 with his hand 500 within the area in which the

robot cleaner 100 may capture an image in the particular area 700. And then, the user

may indicate a second contamination area 720 with his hand 500 within the area in

which the robot cleaner 100 may capture an image. The robot cleaner 100 may capture

an image of an upper direction of the robot cleaner 100 in real time to detect the user's

hand 500. Also, the robot cleaner 100 may sequentially store the points indicated by

the user's hand 500. After the user finishes the behavior of indicating a particular point

with his hand 500, the robot cleaner 100 sequentially retrieves the stored points.

[85] With reference to FIG. 12b, first, the robot cleaner 100 generates a driving signal for

retrieving the first contamination area 710 and moving the robot cleaner 100 to the first

contamination area 710. As the driving signal is applied to the driving unit 160, the left

and right main wheels 161 are driven, and as a result, the robot cleaner 100 can move

to the first contamination area 710 to perform cleaning.

[86] With reference to FIG. 12c, the robot cleaner 100 generates a driving signal for re

trieving the second contamination area 720 and moving the robot cleaner 100 to the

second contamination area 720. As the driving signal is applied to the driving unit 160,

the left and right main wheels 161 are driven, and as a result, the robot cleaner 100

may move to the second contamination area 720 to perform cleaning.

[87] FIG. 13 is a flow chart illustrating a process of controlling an operation of the robot

cleaner according to a second embodiment of the present invention.

[88] A process of controlling an operation of the robot cleaner according to the second

embodiment of the present invention includes: a step (S210) of checking a m a

nipulation mode of the robot cleaner, a step (S230) of extracting a traveling direction

from a traveling method previously stored in the storage unit 140 when the m a

nipulation is an automatic mode in step (S220), a step (S240) of extracting a traveling

direction from control information obtained by the communication unit 110 when the

manipulation mode is a manual mode in step (S220), a step (S250) of generating a

driving signal for moving the robot cleaner in the traveling direction extracted in step

(S230) or the traveling direction extracted in step (S240), and a step (S260) of driving



one or more wheels provided in the robot cleaner according to the generated driving

signal.

[89] FIGS. 14a to 14d are conceptual views showing a process of driving the robot

cleaner in a manual manipulation mode according to the second embodiment of the

present invention.

[90] According to the second embodiment of the present invention, the storage unit 140

stores the traveling method and the communication unit 110 receives control in

formation from the terminal device 200. Also, the driving unit 160 includes one or

more wheels 161 and drives the wheels 161 according to a driving signal. The control

unit 120 extracts a traveling direction from the traveling method stored in the storage

unit in a first mode, and extracts a traveling direction from the control information

received by the communication unit 110 in a second mode. Also, the control unit 120

generates a driving signal for moving the robot cleaner in the extracted traveling

direction. Meanwhile, the control unit 120 may also extract a traveling distance, as

well as the traveling direction, to generate a driving signal for moving the robot cleaner

by the corresponding distance in the corresponding direction.

[91] For example, a connection may be established between the robot cleaner 100 and the

terminal device 200 according to a user's connection request. Accordingly, the robot

cleaner 100 may receive control information from the terminal device 200 and may be

driven according to the received control information. In other words, the terminal

device 200 may manually control the operation of the robot cleaner 100.

[92] The robot cleaner 100 and the terminal device 200 may be connected by using a

wireless Internet technology such as WLAN (Wireless LAN) (Wi-Fi), Wibro (Wireless

broadband), Wimax (World Interoperability for Microwave Access), HSDPA (High

Speed Downlink Packet Access), or the like. Or, the robot cleaner 100 and the terminal

device 200 may be connected by using a short-range communication technology such

as BluetoothTM, RFID (Radio Frequency Identification), IrDA (infrared Data A s

sociation), UWB (Ultra Wideband), ZigBeeTM, or the like.

[93] The control information transmitted from the terminal device 200 to the robot cleaner

100 may include a traveling method. The traveling method may include a traveling

direction and may further include a traveling distance. The control information may

explicitly include, for example, a parameter regarding a direction in which the robot

cleaner 100 is to travel or parameters regarding a direction and a distance. Or, the

control information may implicitly include, for example, a parameter regarding a

direction in which the robot cleaner 100 is to travel or parameters regarding the

direction and a distance, such as a parameter regarding a direction in which the

terminal device 200 moves or parameters regarding the direction and a distance.

[94] With reference to FIG. 14a, when a connection is established between the robot



cleaner 100 and the terminal device 200, the terminal device 200 may display a manual

control screen image 800. The manual control screen image 800 may include a

cleaning map region 810, a manipulation tool region 820, and a captured image region

830.

[95] The cleaning map region 810 may display a cleaning map 812 with respect to a

cleaning area generated by the control unit 120 by using image information captured

by the image detection unit 131. The cleaning map 812 may additionally indicate a

current location of the robot cleaner 100.

[96] The manipulation tool region 820 may display a tool 822 for manipulating traveling

of the robot cleaner 100. The tool 822 manipulating traveling of the robot cleaner 100

may include a direction item 822- 1 enabling at least two-dimensional movement of the

robot cleaner 100 and an indicator item 822-2 indicating a manipulation direction.

[97] The captured image region 830 displays the image information received from the

robot cleaner 100. The image information may be image information generated by

capturing an image of the surrounding of the robot cleaner through the image detection

unit 110 of the robot cleaner 100. For example, the image information may include a

captured image of a front side of the robot cleaner 100.

[98] With reference to FIG. 14b, when the user wants to move the robot cleaner 100 in a

particular direction, the user may input a command for moving the robot cleaner 100 in

the particular direction by using the traveling manipulation tool 822 displayed on the

manipulation tool region 820. For example, the user may input a command for moving

the robot cleaner 100 in a corresponding direction by dragging the indicator item 822-2

in the particular direction.

[99] With reference to FIG. 14c, when the user wants to move the robot cleaner 100 to a

particular location, the user may input a command for moving the robot cleaner 100 to

the corresponding location by using the cleaning map 812 displayed on the cleaning

map region 810. For example, the user may input a command for moving the robot

cleaner 100 to the corresponding location by touching the particular portion of the

cleaning map 812.

[100] With reference to FIG. 14d, when the user wants to move the robot cleaner 100 to a

particular position viewed in the capture image region 830, the user may input a

command for moving the robot cleaner 100 to the corresponding location by using the

captured image displayed on the captured image region 830. For example, the user

may input a command for moving the robot cleaner 100 to the corresponding location

by touching a particular portion of the captured image.

[101] As shown in FIGS. 14b to 14d, when the command for moving the robot cleaner 100

to a particular direction or to a particular location is input, the terminal device 200 may

transmit the corresponding command as control information having a format that can



be interpreted by the robot cleaner 100. Upon receiving the control information, the

robot cleaner 100 extracts a traveling direction, or a traveling direction and a distance

from the control information, and generates a driving signal for moving the robot

cleaner 100 in the corresponding direction or in the corresponding direction and by the

corresponding distance. As the driving signal is applied to the driving unit 160, the left

and right main wheels 161 are driven to move the robot cleaner 100 in the corre

sponding direction, or in the corresponding direction or by the corresponding distance.

[102] FIGS. 15a to 15c are different conceptual views showing a process of driving the

robot cleaner in a manual manipulation mode according to the second embodiment of

the present invention.

[103] When a connection is established between the robot cleaner 100 and the terminal

device 200, the terminal device 200 may transmit information regarding a movement

of the terminal device 200 to the robot cleaner 100. To this end, the terminal device

200 may include an acceleration sensor (not shown) and/or a gyro sensor (not shown).

[104] With reference to FIG. 15a, the user may place the terminal device 200 at a certain

distance above the upper part of the robot cleaner 100 when the robot cleaner is within

a certain area 400, such as in the user's home. The terminal device 200 may detect a

movement by using the acceleration sensor and/or gyro sensor installed therein and

transmit information regarding the detected movement to the robot cleaner 100. The

robot cleaner 100 may analyze the received information regarding the movement and

generate a driving signal for moving the robot cleaner 100 by in a direction or in a

direction and by a distance corresponding to the movement of the terminal device 200.

[105] Namely, with reference to FIG. 15b, the user may move the terminal device 200 to

the right side of the robot cleaner 100 in a particular area 900. With reference to FIG.

15c, the robot cleaner 100 may generate a driving signal for moving the robot cleaner

100 in the rightward direction according to the movement of the terminal device 200.

When the driving signal is applied to the driving unit 160, the left and right main

wheels 161 are driven, and accordingly, the robot cleaner 100 can move in the

rightward direction.

[106] FIGS. 16a to 16d are different conceptual views showing a process of driving the

robot cleaner in a manual manipulation mode according to the second embodiment of

the present invention.

[107] For example, a connection may be established between the robot cleaner 100 and the

terminal device 200 according to a user's connection request. Accordingly, the robot

cleaner 100 may receive control information from the terminal device 200 and may be

driven according to the received control information. In other words, the terminal

device 200 may manually control the operation of the robot cleaner 100.

[108] With reference to FIG. 16a, when the connection is established between the robot



cleaner 100 and the terminal device 200, the terminal device 200 may display a manual

control screen image 100. The manual control screen image 1000 may include a

cleaning map reduction region 1010, a manipulation tool region 1020, and a cleaning

map magnification region 1030.

[109] The cleaning map reduction region 1010 displays a reduced cleaning map 1012 with

respect to a cleaning region generated by the control unit 120 by using image in

formation captured by the image detection unit 131. The reduced cleaning map 1012

may additionally indicate a current location of the robot cleaner 100.

[110] The manipulation tool region 1020 displays a tool 1022 for manipulating traveling of

the robot cleaner 100. The tool 1022 for manipulating traveling of the robot cleaner

100 may include a direction item enabling at least a 2D movement of the robot cleaner

100 and an indicator item indicating a manipulation direction.

[Ill] The cleaning map magnification region 1030 displays a magnified cleaning map

1040 with respect to the generated cleaning region. The magnified cleaning map 1040

may include at least one contamination regions 1042 and 1044 and include an indicator

1050 reflecting the location of the robot cleaner 100.

[112] With reference to FIG. 16b, the user may sequentially select spots desired to be

cleaned on the magnified cleaning map 1040. For example, the user may sequentially

touch the first contamination region 1042 and the second contamination region 1044

on the magnified cleaning map 1040. And, the user may terminate the selection of

spots by selecting an OK' button displayed on the cleaning map magnification region

1030. The terminal device 200 transmits the position information regarding the

selected spots to the robot cleaner 100. The robot cleaner 100 analyzes the control in

formation and sequentially stores the spots selected by the user.

[113] With reference to FIG. 16c, the robot cleaner 100 generates a driving signal for

calling the first contamination region 1042 and moving the robot cleaner 100 to the

first contamination region 1042. When the driving signal is applied to the driving unit

160, the left and right main wheels 161 are driven, and accordingly, the robot cleaner

100 can move to the first contamination region 1042 to perform cleaning.

[114] With reference to FIG. 16d, subsequently, the robot cleaner 100 generates a driving

signal for calling a second contamination region 1044 and moving the robot cleaner

100 to the second contamination region 1044. When the driving signal is applied to the

driving unit 160, the left and right main wheels 161 are driven, and accordingly, the

robot cleaner 100 can move to the second contamination region 1042 to perform

cleaning.

[115] Meanwhile, the user may correct the cleaning map generated by the robot cleaner

100 on the cleaning map magnification region 1030. In this case, the terminal device

200 may provide a user interface allowing for a correction of the cleaning map, and



when the cleaning map is corrected through the provided user interface, the terminal

device 200 may transmit the corrected content to the robot cleaner 100.

[116] FIG. 17 is a different conceptual view showing a process of driving the robot cleaner

in a manual manipulation mode according to the second embodiment of the present

invention.

[117] Meanwhile, the terminal device 200 may have a camera (not shown). In this case, the

terminal device 200 may provide a captured screen image 1100 of a region to be

cleaned by the robot cleaner 100. The captured cleaning region screen image 1100 may

include a guide region 1110 providing guide information, a preview region 1120

providing a preview of a captured image, and a menu region 1130 displaying a capture

menu.

[118] When an image capture button is selected by the user, the terminal device 200 may

transmit the captured image to the robot cleaner 100. The robot cleaner 100 compares

the captured image with previously captured image information and extract feature in

formation to determine a corresponding position. And, the robot cleaner 100 generates

a driving signal for moving the robot cleaner 100 to the corresponding position. When

the driving signal is applied to the driving unit 160, the left and right main wheels 161

are driven, and accordingly, the robot cleaner 100 can move to the position captured by

the terminal device 200 to perform cleaning.

[119] FIGS. 18a and 18b are views showing screens of setting a scenario of the robot

cleaner according to an embodiment of the present invention.

[120] The traveling direction or the traveling direction and the distance are manually de

termined by the user in the foregoing manual manipulation mode, and the robot cleaner

100 may be driven accordingly. In this case, the traveling direction, or the traveling

direction and distance, traveling order, a traveling time, and the like, may be stored as

a scenario.

[121] As shown in FIG. 18a, the robot cleaner 100 or the terminal device 200 may provide

a menu 1212 for storing the scenario performed in the manual manipulation mode

through a cleaning completion screen image 1200. Also, with reference to FIG. 18b,

the user may drive the robot cleaner 100 according to a traveling method performed in

the manual manipulation mode by selecting a scenario 314 newly added in the

automatic manipulation setting screen 310.

[122] In the embodiments of the present invention, the foregoing method can be im

plemented as codes that can be read by a processor in a program-recorded medium.

The processor-readable medium may include a ROM, a RAM, a CD-ROM, a magnetic

tape, a floppy disk, an optical data storage device, and the like. The processor-readable

medium also includes implementations in the form of carrier waves or signals (e.g.,

transmission via the Internet).



As the present invention may be embodied in several forms without departing from

the characteristics thereof, it should also be understood that the above-described em

bodiments are not limited by any of the details of the foregoing description, unless

otherwise specified, but rather should be construed broadly within its scope as defined

in the appended claims, and therefore all changes and modifications that fall within the

metes and bounds of the claims, or equivalents of such metes and bounds are therefore

intended to be embraced by the appended claims.



Claims
An automatic moving apparatus comprising:

a storage unit configured to store a traveling method;

an image detection unit configured to acquire a captured image;

a driving unit having one or more wheels and driving the wheels

according to a driving signal; and

a control unit configured to extract a traveling direction from the

traveling method stored in the storage unit in a first mode, extract a

traveling direction indicated by a sensing target from the captured

image acquired by the image detection unit in a second mode, and

generate a driving signal for moving the automatic moving appartus in

the extracted traveling direction.

The automatic moving apparatus of claim 1, wherein the control unit

further extracts a traveling distance from the traveling method stored in

the storage unit in the first mode, further extracts a traveling distance

indicated by the sensing target from the captured image obtained by the

image detection unit in the second mode, and generates a driving signal

for moving the automatic moving apparatus in the extracted travel

direction and by the extracted traveling distance.

The automatic moving apparatus of claim 2, wherein the control unit

extracts a series of traveling directions and a series of traveling

distances indicated by the sensing target from the captured image

obtained by the image detection unit in the second mode, stores the

series of extracted traveling directions and traveling distances in the

storage unit, and generates a series of driving signals for moving the

automatic moving apparatus in the series of stored traveling directions

and by the series of stored traveling distances.

The automatic moving apparatus of claim 1, wherein the control unit

detects movement information of the sensing target from the captured

image obtained by the image detection unit in the second mode, and

extracts the traveling direction based on the detected movement in

formation.

The automatic moving apparatus of claim 1, wherein the storage unit

stores the driving result of the driving unit as a new traveling method in

the second mode.

A method for controlling an operation of an automatic moving

apparatus, the method comprising:



determining a manipulation mode of the automatic moving apparatus;

extracting a traveling direction from a traveling method stored in a

storage unit when the manipulation mode is a first mode;

extracting a traveling direction indicated by a sensing target from a

captured image obtained by an image detection unit when the m a

nipulation mode is a second mode;

generating a driving signal for moving the automatic moving apparatus

in the extracted traveling direction; and

driving wheels of the automatic moving apparatus according to the

generated driving signal.

An automatic moving apparatus comprising:

a storage unit configured to store a traveling method;

a communication unit configured to receive control information from

an external terminal device;

a driving unit having one or more wheels and driving the wheels

according to a driving signal; and

a control unit configured to extract a traveling direction from the

traveling method stored in the storage unit in a first mode, extract a

traveling direction from the control information received by the com

munication unit in a second mode, and generate a driving signal for

moving the automatic moving apparatus in the extracted traveling

direction.

The automatic moving apparatus of claim 7, wherein the control unit

further extracts a traveling distance from the traveling method stored in

the storage unit in the first mode, further extracts a traveling distance

from the control information received by the communication unit in the

second mode, and generates a driving signal for moving the automatic

moving apparatus in the extracted travel direction and by the extracted

traveling distance.

The automatic moving apparatus of claim 7, further comprising:

an image detection unit capturing an image of surroundings to generate

image information,

wherein the communication unit transmits the image information to the

terminal device.

The automatic moving apparatus of claim 7, wherein the control in

formation is information regarding a movement of the terminal device.

The automatic moving apparatus of claim 7, wherein the control unit

generates a cleaning map, and the communication unit transmits the



cleaning map to the terminal device.

The automatic moving apparatus of claim 11, wherein the control in

formation includes a series of location information on the cleaning

map.

The automatic moving apparatus of claim 11, wherein the control in

formation includes image information captured by the terminal device,

and the control unit analyzes the image information to detect a location

on the cleaning map.

The automatic moving apparatus of claim 11, wherein the commu

nication unit receives correction information of the cleaning map and

corrects the cleaning map by using the correction information.

The automatic moving apparatus of claim 11, wherein the storage unit

stores the driving result of the driving unit, as a new traveling method.

A method for controlling an operation of an automatic moving

apparatus, the method comprising:

determining a manipulation mode of the automatic moving apparatus;

extracting a traveling direction from a traveling method stored in a

storage unit when the manipulation mode is a first mode;

extracting a traveling direction from control information received from

an external terminal device when the manipulation mode is a second

mode;

generating a driving signal for moving the automatic moving apparatus

in the extracted traveling direction; and

driving wheels of the automatic moving apparatus according to the

generated driving signal.
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