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(57) Abréegée/Abstract:

A mobile terminal includes a wireless communication unit for collecting external information or transmitting recommended
operation information to a home appliance, and a controller for generating the recommended operation information for the home
appliance based on the collected external information. The mobile terminal may provide customized recommended operation
Information for each home appliance without separately including a device for controlling one or more home appliances provided in
a home.
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Description

Title of Invention: MOBILE TERMINAL
Technical Field

The present invention relates to a mobile terminal that provides recommended

operation information tfor a home appliance.

Background Art

Recently, home network technologies have been developed. A home network
signifies a network 1n which a variety of home appliances are interconnected to enable
the user to enjoy a convenient, safe and economical life service at any time inside and
outside of a home. With the advance of digital signal processing technologies, re-
trigerators, washing machines, etc. have been gradually digitized, home appliance
operating system technologies and high-speed multimedia communication tech-
nologies have been intensively deployed on digital home appliances, and a new type of
information home appliance has appeared. Therefore, the home network has been
developed still turther.

A home network system constructed 1in a home includes a master device that 1s an
electric appliance capable of controlling the operation ot each home appliance or
monitoring the state thereot, and one or more home appliances each having a function
of responding to a request from the master device and a function of notifying 1n-
formation about a variation in the state thereof.

However, the construction of the above-mentioned home network system encounters
a problem that a separate master device capable of controlling the operation ot each

home appliance or monitoring the state thereot must be provided separately.
Disclosure of Invention
Technical Problem

Theretore, the present invention has been made in view of the above problems, and it
1s an object of the present invention to provide a mobile terminal which 1s capable of
providing customized recommended operation information for each home appliance
without separately including a device tor controlling each home appliance.

It 1s another object of the present invention to provide a mobile terminal which 1s
capable of providing information about toods stored 1n a refrigerator among home ap-
pliances.

It 1s a further object of the present invention to provide a mobile terminal which 1s

capable of selectively controlling any one of a plurality of home appliances.

Solution to Problem

In accordance with an aspect of the present invention, the above and other objects



9]

[10]

can be accomplished by the provision of a mobile terminal including a wireless communication
unit for collecting external information or transmitting recommended operation information to a
home appliance, and a controller for generating the recommended operation information for the
home appliance based on the collected external information.

In accordance with another aspect of the present invention, there is provided a mobile
terminal including a camera unit for collecting images of foods stored in a refrigerator, a
controller for generating information about the foods stored 1n the refrigerator based on external
information including the collected images, and a display unit for displaying the generated food
information on a screen.

In accordance with a further aspect of the present invention, there 1s provided a mobile
terminal including a display unit for displaying a home appliance selection picture including a
plurality of home appliance images, and a controller for controlling the display unit to rotate the
home appliance images when a specific one of the home appliance tmages 1s selected, and display
the specific home appliance image selected after the rotation distinguishably trom the other home

appliance images when the specific home appliance image i1s selected after the rotation.

Summary

[11]

[n accordance with one disclosed aspect there 1s provided a mobile terminal, including a
wircless communication unit for collecting external information or transmitting recommended
operation information to a home appliance. The wireless communication unit includes a GPS
module that receives location information, and a mobile communication module that transmits
and receives voice call signals. The mobile terminal also includes an output unit, including an
audio output module configured to output an audio signal processed by the mobile terminal and a
touch screen including a touch pad sensing capacitance and a display configured to output a video
signal processed by the mobile termmal, the touch pad being overlaid on the display unit. The
output unit further includes an alarm output module configured to output a signal in the form of a
vibration, when a call signal is received or when a message is received, the alarm output module

outputs a vibration, and when a key signal i1s inputted, the alarm output module outputs a
unit configured to receive at least one of an audio input or a video input, the input unit including a
microphone module configured to receive an external audio mput in a call mode of the mobile
terminal and convert the received audio signal into audio data. The mobile terminal also includes
an interface unit that provides for communication between the mobile terminal and one or more
external devices, and a controller for generating the recommended operation information for the

home appliance based on the collected external information. The home appliance comprises a

CA 2761463 2018-12-19
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washing machine, and the controller generates recommended operation information for the
washing machine based on the external information, the external information including at least
one of weather information, time information, season information, outdoor temperature
information, indoor temperature information and indoor humidity information. The controller is
configured to generate the recommended operation information for adjusting a level of noise of
the washing machine based on the time information.

The display displays the generated recommended operation information.

The home apphiance may include one or more home appliances, and the display may display a
home appliance selection picture for selection of any one of the one or more home appliances.

The external information may be collected through user input or is pre-stored in the mobile
terminal.

The wireless communication unit may receive information associated with laundry placed in
the washing machine from the washing machine.

The controller may generate the recommended operation information for the washing machine
based further on image information of laundry, the image information providing at least one of an
amount of laundry in the washing machine, a type of laundry in the washing machine, a quality of
laundry 1n the washing machine, and a water level within the washing machine.

The input unit may further include a camera unit for collecting image information.

The home appliance may include one or more home appliances, and the display may display
a home appliance selection picture may include one or more home appliance images, and the
controller may control the display unit to, when a specific one of the one or more home appliance
images 1s selected, display the selected home appliance image distinguishably from the other

home appliance images.

Advantageous Effects

[12]

[13]

[14]

A mobile terminal according to the present invention may provide customized recommended
operation information for each home appliance without separately including a device for
controlling one or more home appliances.

Further, the mobile terminal may provide information about foods stored in a refrigerator
among home applhiances.

Moreover, the mobile terminal may selectively control any one of a plurality of home

appliances.

CA 2761463 2018-12-19
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Description of Drawings

[15] The above and other objects, features and other advantages of the present invention will be
more clearly understood from the following detailed description taken in conjunction with the
accompanying drawings, in which:

[16] FIG. 1 is a schematic view of a home appliance control system using a mobile terminal
according to the present invention;

| 17] FIG. 2 1s a block diagram of a mobile terminal according to an exemplary embodiment of the

present invention;

[18] FIG. 3 is a front perspective view of a mobile terminal according to one embodiment of the

present invention;

[19] FIG. 4 1s a view illustrating a home appliance selection picture according to one em-

CA 2761463 2018-12-19



WO 2010/131872

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

23]

[29]

PCT/KR2010/002929

bodiment of the present invention;
FIG. 5 1s a view 1llustrating recommended operation information generation

conditions preset in a mobile terminal when a home appliance 1s an air conditioner;
FIG. 6 1s a view 1illustrating recommended operation information generation
conditions preset in a mobile terminal when a home appliance 1s a washing machine;
FIG. 7 1s a tflow chart illustrating one embodiment of a control method using a
mobile terminal when a home appliance 1s a retrigerator, according to the present
invention; and
FIG. 8 1s a tlow chart illustrating another embodiment ot the control method using
the mobile terminal when the home appliance 1s the refrigerator, according to the

present invention.

Best Mode for Carrying out the Invention

Retference will now be made 1n detail to the preferred embodiments of the present
invention, examples ot which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to
the same or like parts. It 1s to be noted that the suffixes ot constituent elements used in
the tfollowing description, such as “module™ and “unit”, are simply used by considering
the ease of writing this specification, but do not have any particular importance or role.
Accordingly, the terms “module” and “unit” can be used interchangeably.

FIG. 1 1s a schematic view of a home appliance control system using a mobile
terminal according to the present invention.

Referring to FIG. 1, the home appliance control system using the mobile terminal
according to the present invention includes the mobile terminal, denoted by reterence
numeral 200, a tirst home appliance (for example, an air conditioner) 110, a second
home appliance (for example, a washing machine) 120, a third home appliance (for
example, a refrigerator) 130, and a fourth home appliance (for example, a stereo) 140.

The mobile terminal 200 includes a storage unit tfor storing conditions set for each of
one or more home appliances 110, 120, 130 and 140 provided in a home, a wireless
communication unit for receiving external information, a controller for generating rec-
ommended operation information for each home appliance with reterence to the
external information, and a short-range wireless communication unit for transmitting
the generated recommended operation information to each home appliance.

FIG. 2 1s a block diagram ot a mobile terminal according to an exemplary em-
bodiment of the present invention.

Referring to FIG. 2, the mobile terminal 200 according to the present invention may
include a wireless communication unit 210, an audio/video (A/V) mput unit 220, a ma-

nipulating unit 230, a sensing unit 240, an output unit 250, a storage unit 260, an

CA 02761463 2011-11-08



WO 2010/131872

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

|35}

[39]

[40]

PCT/KR2010/002929

interface unit 270, a controller 280, and a power supply 290. If necessary, when 1m-
plemented 1n actual applications, two or more of these constituent elements may be
combined 1nto one constituent element or one thereof may be subdivided into two or
more constituent elements.

The wireless communication unit 210 may include a mobile communication module
211, a wireless Internet module 213, a short-range communication module 2135, and a
global position system (GPS) module 217.

The mobile communication module 211 transmits/receives radio signals to/from at
least one of a base station, an external terminal and a server over a mobile commu-
nication network. The radio signals may include a voice call signal, a video telephony
call signal or various torms of data based on text/multimedia message transmission/
reception.

The wireless Internet module 213 refers to a module tor wireless Internet access.
This module may be installed inside or outside ot the mobile terminal 200.

The wireless Internet module 213 may receive external information including at least
one of weather information, time information, season information, resident 1n-
formation, humidity information and temperature information.

Also, the wireless Internet module 213 may download recommended operation 1in-
formation generation conditions to be stored in the storage unit 260.

The short-range communication module 2135 refers to a module for short-range com-
munication. For example, short-range communication technologies may include
Bluetooth, radio frequency identification (RFID), infrared data association (IrDA),
ultra wideband (UWB), and ZigBee.

Also, the short-range communication module 215 may receive state information from
each home appliance in a home using, tor example, Bluetooth. For example, state in-
formation from a refrigerator may include at least one of an expiration date of a food, a
storage period of the food, a treezing chamber temperature, a refrigerating chamber
temperature, an outdoor air temperature, door opening/closing information, operation
diagnosis information, and an error content.

In addition, the short-range communication module 215 may transmit recommended
operation mnformation generated by the controller 280 to a corresponding home
appliance using, for example, Bluetooth.

The global position system (GPS) module 217 receives location information from a
plurality ot GPS satellites.

The A/V mput unit 220 1s contigured to input an audio signal or video signal. The A/
V 1nput unit 220 may include a camera module 221 and a microphone module 223.

The camera module 221 processes trames of a still image or moving image acquired

by an 1mage sensor 1n a video call mode or image capture mode. The processed image

CA 02761463 2011-11-08
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frames may be displayed on a display unit 251.

The image frames processed by the camera module 221 may be stored 1in the storage
unit 260 or externally transmitted via the wireless communication unit 210. Two or
more camera modules 221 may be provided depending on embodiments of the con-
figuration of the terminal.

Also, 1mages of foods stored 1n a refrigerator may be acquired through the camera
module 221. Also, images of laundry put in a washing machine may be acquired
through the camera module 221. Also, information about the number, locations,
motions, etc. of residents may be acquired through the camera module 221.

The microphone module 223 receives an external sound signal through a microphone
in a call mode, a recording mode, a voice recognition mode, or the like and processes
the received sound signal to convert 1t into electrical audio data. In the call mode, the
converted audio data may be converted into that of a format transmittable to a mobile
communication base station through the mobile communication module 211 and then
outputted to the mobile communication base station. Various noise removal algorithms
may be employed 1n the microphone module 223 to remove noise generated in the
course of recerving the external sound signal.

The manipulating unit 230 generates key input data that the user inputs to control the
operation of the terminal. The manipulating unit 230 may include a key pad, a dome
switch, a touch pad (static pressure/capacitance), a jog wheel, a jog switch, and a tfinger
mouse.

In particular, the touch pad and the display unit 251 to be described later may
constitute a layered structure, which may be called a touch screen.

That 1s, the manipulating unit 230 may input control conditions to be stored 1n the
storage unit 260 by the control of the operation of the terminal by the user.

The sensing unit 240 senses the current state of the mobile terminal 200, such as the
open/closed state of the mobile terminal 200, the location ot the mobile terminal 200 or
the presence or absence of user contact with the mobile terminal 200, and generates a
sense signal for control of the operation of the mobile terminal 200 as a result of the
sensing. For example, in the case where the mobile terminal 200 1s a slide phone, the
sensing unit 240 may sense whether the slide phone 1s open or closed.

In addition, the sensing unit 240 may perform a sensing tunction associated with
whether the power supply 290 supplies power or whether the interface unit 270 1s
coupled with an external device.

The output unit 250 1s provided to output an audio signal, a video signal or an alarm
signal. To this end, the output unit 250 may include the display unit 251, an audio
output module 253, and an alarm output module 253.

The display unit 251 displays and outputs information processed in the mobile

CA 02761463 2011-11-08



WO 2010/131872 PCT/KR2010/002929

[51]

[52]

[53]

[54]

[55]

terminal 200. For example, when the mobile terminal 200 1s in the call mode, the
display unit 251 may display a user interface (UI) or graphic user interface (GUI) as-
soclated with a call. When the mobile terminal 200 1s 1n the video call mode or image
capture mode, the display unit 251 may display captured or received images, re-
spectively or stmultaneously, and also displays a Ul or GUI.

On the other hand, in the case where the display unit 151 and the touch pad are
layered to constitute the touch screen as stated above, the display unit 251 may also be
used as an input device as well as an output device. The display unit 251 may include
at least one ot a liquid crystal display, a thin film transistor-liquid crystal display, an
organic light-emitting diode display, a flexible display and a three-dimensional (3D)
display. The mobile terminal 200 may include two or more display units 251 according
to 1ts desired implementation.

The audio output module 253 outputs audio data received trom the wireless commus-
nication unit 210 or stored 1n the storage unit 260 1n a call signal reception mode, a call
mode, a recording mode, a voice recognition mode, a broadcast reception mode, or the
like. The audio output module 253 also outputs sound signals related to particular
tunctions pertormed by the mobile terminal 200, tor example, a call signal reception
sound, a message reception sound, etc. This audio output module 253 may include a
speaker and a buzzer.

The alarm output module 255 outputs a signal to notify the user of occurrence of an
event 1n the mobile terminal 200. The event occurring in the mobile terminal 200 may
be, for example, call signal reception, message reception or key signal input. The alarm
output module 255 may also output a signal in any form other than an audio signal or
video signal to notify the user of occurrence of an event in the mobile terminal 200.
For example, the alarm output module 255 may output a signal in the form of a
vibration. When a call signal 1s recerved or when a message 1s received, the alarm
output module 255 may output a vibration to notity the user of such a situation. Alter-
natively, when a key signal 1s inputted, the alarm output module 255 may output a
vibration as a feedback for the key signal input. This vibration output may enable the
user to recognize occurrence of an event, Of course, the signal for event occurrence no-
tification may also be outputted through the display unit 251 or audio output module
253.

The storage unit 260 may store programs tor processing and control of the controller
280 and may also tunction to temporarily store input/output data.

The storage unit 260 may include at least one type ot storage media including a tlash
memory type, a hard disk type, a multimedia card micro type, a card type memory (for
example, an SD or XD memory), a random access memory (RAM), and a read-only

memory (ROM). The mobile terminal 200 may also manage a Web storage that

CA 02761463 2011-11-08
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performs the storage function of the storage unit 260 on the Internet.

The interface unit 270 acts as an interface between the mobile terminal 200 and all
external devices connected to the mobile terminal 200. The external devices connected
to the mobile terminal 200 may include, for example, a wired/wireless headset, an
external charger, a wired/wireless data port, a memory card socket, a SIM/UIM card
socket, an audio input/output (I/O) terminal, a video I/O terminal, and an earphone.
The interface unit 270 may receive data transmitted from the external devices and
transfer the received data or power to each internal component of the mobile terminal
200 or transmit internal data ot the mobile terminal 200 to the external devices.

The controller 280 typically controls the operation of each of the above-stated
components of the mobile terminal 200, so as to control the overall operation of the
mobile terminal 200. For example, the controller 280 may perform control and
processing associated with a voice call, data communication, and a video call.

Also, the controller 280 generates recommended operation information tor each
home appliance based on collected external information.

At this time, the controller 280 may collect the external information through the
wireless Internet module 213 and generate the recommended operation information
based on the collected external information.

On the other hand, the controller 280 may generate the recommended operation 1n-
tormation based on external information inputted by the user or prestored in the mobile
terminal 200. At this time, the external information may include at least one of weather
iInformation, time information, season information, resident information, humidity 1in-
tormation and temperature information and be prestored in, for example, a tabular
database. For example, the external information may be set from midnight to six AM at
night.

Meanwhile, the recommended operation information may not only be generated by
the mobile terminal 200, but also be generated by a wireless Internet server and
provided to the mobile terminal 200.

Also, the controller 280 may generate information about foods stored 1n a refrigerator
based on external information including images of the foods. The food intormation
may include at least one of an 1mage, name, current date, storage date, elapsed period,
expiration date and barcode information of a selected one of the foods stored in the re-
trigerator.

The display unit 251 may display the recommended operation information or display
the food intormation.

For example, 1n the case where a home appliance 1s an air conditioner, the controller
2380 may generate recommended operation information to allow the air conditioner to

perform a centralized operation or distributed operation, based on resident information

CA 02761463 2011-11-08
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including at least one of the number of residents and the location and motion of each
resident, as external information. Also, the controller 280 may collect indoor humidity
iInformation as external information and generate recommended operation information
to allow the air conditioner to pertorm a dehumiditying operation, based on the
collected indoor humidity information. Also, the controller 280 may collect time 1n-
tormation as external information and generate recommended operation information to
allow the air conditioner to pertorm a sleep operation at a specific time, based on the
collected time information. Also, the controller 280 may collect indoor temperature 1in-
formation as external information and generate recommended operation information to
allow the air conditioner to perform a low power consumption operation depending on
an indoor temperature, based on the collected indoor temperature information.

For another example, in the case where a home appliance 1s a washing machine, the
controller 280 may collect current humidity information as external information and
generate recommended operation intormation to allow the washing machine to adjust
the level ot dryness thereot, based on the collected current humidity information. Also,
the controller 280 may collect current temperature information as external information
and generate recommended operation information to allow the washing machine to
adjust the level of dryness thereof, based on the collected current temperature in-
formation. Also, the controller 280 may generate recommended operation information
to allow the washing machine to adjust the level of noise thereot, with reterence to
time intormation. Also, the controller 280 may generate recommended operation 1n-
formation to allow the washing machine to perform a low power consumption
operation, with reference to season information.

As another example, 1n the case where a home appliance 1s a refrigerator, the
controller 280 may preset an expiration date ot a specitic food to be stored in the re-
frigerator according to the user’s setting and output an expiration date notification
message through the display unit 251 or other output modules of the output unit 250
when the expiration date 1s reached.

Also, for example, 1n the case where a home appliance 1s a refrigerator, the controller
280 may receive state information including door opening/closing information trom
the refrigerator at a set period, check a door opening/closing history for a set period of
time, and transmit a notification message to a preset different mobile terminal when the
checking result indicates that there 1s no door opening/closing for the set time period.

Also, for example, in the case where a home appliance 1s a refrigerator, the controller
280 may generate recommended operation information tor the refrigerator based on
external information including at least one of weather information, time information,
season information, outdoor temperature information, indoor temperature information

and mdoor humidity information.
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The power supply 290, under the control of the controller 280, receives external
power or internal power and supplies power necessary tor the operation ot each con-
stituent element.

The constituent elements of the mobile terminal related to the present invention have
been described in terms of the functionality of the mobile terminal. Hereinafter, the
constituent elements of the mobile terminal related to the present invention will be
described 1n detail in terms ot the outer appearance of the mobile terminal with
retference to FIG. 3. For convenience of description, in the tollowing description, 1t will
be assumed that the mobile terminal 1s a mobile terminal of a bar type including a front
touch screen, among mobile terminals of various types including a folder type, the bar
type, a swing type and a slide type. However, it will be understood that the present
invention 1s not limited to the bar type mobile terminal, but may be applied to mobile
terminals of all types including the atorementioned types.

FIG. 3 1s a tront perspective view of a mobile terminal according to one embodiment
of the present invention. Referring to FI1G. 3, a case constituting the outer appearance
of the mobile terminal 200 1s formed by a tront case and a rear case. A variety of
electronic components are built in a space defined by the front case and the rear case.
At least one intermediate case may be additionally disposed between the front case and
the rear case.

The display unit 251, the audio output module 253, the camera module 221, and a
tirst manipulating unit 230a may be disposed in a body, more particularly the tront
case. A second manipulating unit 230Db, a third manipulating unit 230c, and the mi-
crophone module 223 may be disposed on side surtaces of the rear case.

The display unit 251 may include a liquid crystal display (LCD), an organic light-
emitting diode (OLED) display, or the like to visually express information. A touch
pad may be overlaid on the display unit 251 1n a layered manner, so that the display
unit 251 may operate as a touch screen to enable the input of information by the user’s
touch.

The audio output module 253 may be implemented in the form of a receiver or
speaker.

The camera module 221 may be implemented appropriately to capture an 1mage of
the user or the like or a moving image. The microphone module 223 may be 1m-
plemented 1n an appropriate form to input the user’s voice or other sounds.

The first to third manipulating units 230a, 230b and 230c¢ may be collectively
reterred to as a ‘manipulating portion’, which 1s the manipulating unit 230, and may
adopt any method as long as it has a tactile manner that allows the user to manipulate
the manipulating units 230a, 230b and 230c¢ while receiving tactile feedback.

For example, the manipulating unit 230 may be implemented with a dome switch or
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touch pad that can input a command or information by the user’s pushing or touching
or implemented 1n a wheel or jog scheme in which a key 1s rotated or 1n a joystick
scheme. In terms of functionality, the first manipulating unit 230a may input
commands such as START, END and SEND, and the second manipulating unit 230b
may 1nput operation mode selection, etc. The third manipulating unit 230c may operate
as a hot-key to activate a special function 1n the mobile terminal 200.

The mobile terminal described 1n this specification may include, for example, a
mobile phone, a smart phone, a notebook computer, a digital broadcasting terminal, a
personal digital assistant (PDA), a portable multimedia player (PMP), or the like.

FIG. 4 llustrates a home appliance selection picture according to one embodiment of
the present invention.

Referring to FIG. 4, a home appliance selection picture 400 according to the present
invention includes a first home appliance image 402, a second home appliance image
404, a third home appliance image 406, and a fourth home appliance 1image 40s.

The mobile terminal according to the present invention may display a home
appliance selection picture including a plurality of home appliance 1images, rotate the
home appliance images when a specific one of the home appliance images 1s selected,
and display the specitic home appliance 1image selected after the rotation distin-
guishably from the other home appliance 1mages when the specific home appliance
image 1s selected after the rotation.

At this time, the home appliance 1image selected after the rotation may be enlarged
and displayed.

For example, the mobile terminal according to the present invention may rotate the
home appliance 1mages elliptically when the user selects a specific one of the home
appliance 1images through the home appliance selection picture 400, and determine that
the specific home appliance has been finally selected when the user re-selects the
selected home appliance image.

FIG. 5 illustrates recommended operation intormation generation conditions preset 1n
a mobile terminal when a home appliance 1s an air conditioner.

Reterring to FIG. 5, the mobile terminal according to the present invention allows the
air conditioner to perform a centralized operation or distributed operation, with
reference to the number, locations, motions, etc. of residents. At this time, the mobile
terminal may acquire information about the number, locations, motions, etc. of
residents by receiving image information collected by a camera module provided in the
air conditioner. Alternatively, information about the number, locations, motions, etc. ot
residents may be acquired by the camera module provided in the mobile terminal.

Also, the mobile terminal according to the present invention allows the air con-

ditioner to perform a dehumiditying operation, for example, 1n a rainy season, with
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reference to an indoor humidity.

Also, the mobile terminal according to the present invention allows the air con-
ditioner to perform a sleep operation at a specific time, for example, at a preset time of
night.

Also, the mobile terminal according to the present invention allows the air con-
ditioner to perform an air-conditioningitis avoidance operation in a specific season, for
example, in a preset period of midsummer.

Also, the mobile terminal according to the present invention allows the air con-
ditioner to perform a low power consumption operation when an outdoor temperature
1s a preset low temperature.

On the other hand, the mobile terminal according to the present invention receives an
indoor temperature trom the air conditioner, receives an outdoor temperature through
the wireless Internet module, and allows the air conditioner to perform a temperature
control operation to make the difference between the indoor temperature and the
outdoor temperature less than or equal to a preset value.

FIG. 6 illustrates recommended operation information generation conditions preset 1n
a mobile terminal when a home appliance is a washing machine.

Reterring to FIG. 6, the mobile terminal according to the present invention allows the
washing machine to adjust the level of dryness thereot to high spin-dry in a preset
period of rainy season or winter.,

Also, the mobile terminal according to the present invention allows the washing
machine to perform a low-noise spin-dry operation at a preset time of night.

Also, the mobile terminal according to the present invention allows the washing
machine to perform a low power consumption operation in a preset period of summer.
On the other hand, the mobile terminal according to the present invention receives
images of laundry put in the washing machine, collected by a camera module provided

in the washing machine, determines the amount of the laundry, the quality of the
laundry, the level ot water in the washing machine, etc. based on the received images,
and allows the washing machine to be controlled based on the determined laundry
amount, laundry quality, water level, etc. Alternatively, images of laundry put in the
washing machine may be acquired by the camera module provided in the mobile
terminal.

FIG. 7 1s a tlow chart illustrating one embodiment ot a control method using a
mobile terminal when a home appliance is a refrigerator, according to the present
invention.

Referring to FIG. 7, the mobile terminal according to the present invention captures
an 1image of a food to be stored 1n the refrigerator using the camera module and stores

the captured 1mage in the storage unit (S702).
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Also, the mobile terminal according to the present invention receives and sets information
about the food, for example, an expiration date, etc. from the user through the manipulating unit
and stores the set information in the storage unit (S704).

Thereafter, when there is a display request from the user (S706), the mobile terminal
according to the present invention displays the food image and the food information through the
display unit (S708).

On the other hand, the mobile terminal according to the present invention may check an alarm
time corresponding to the set expiration date of the food (S710) and output a corresponding alarm
message through the alarm output module when the alarm time is reached (S712).

FIG. 8 1s a tlow chart illustrating another embodiment of the control method using the mobile
terminal when the home appliance is the refrigerator, according to the present invention.

Referring to FIG. 8, the mobile terminal according to the present invention may periodically
receive door opening/closing information from the refrigerator through the short-range
communication module (5802).

Also, the mobile terminal according to the present invention may check a door
opening/closing history for a preset period of time (for example, one week) with reference to the
recerved door opening/closing information (S804).

Also, the mobile terminal may determine whether there is no door opening/closing for the
preset time period (S806), and transmit a notification message to a preset different mobile
terminal when there is no door opening/closing for the preset time period (S808). Therefore, the
safety of, for example, an elderly person who lives alone may be confirmed by another person
such as his/her children. In addition, the notification message may be displayed on the present
mobile terminal.

On the other hand, the present invention may be implemented in a recording medium readable
by a processor provided in the mobile terminal by codes readable by the processor. The
processor-readable recording medium may include all types of recording media in which data
readable by the processor can be stored. For example, the processor-readable recording medium
may include a ROM, a RAM, a CD-ROM, a magnetic tape, a floppy disk, an optical data storage,
or the like.

Although the preferred embodiments of the present invention have been disclosed for
1llustrative purposes, those skilled in the art will appreciate that various modifications, additions

and substitutions are possible, without departing {from the scope of the invention as disclosed in

the accompanying claims.
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Industrial Applicability
[107] The present invention is applied to a mobile terminal that provides recommended operation
information for a home appliance
[108] Although the exemplary embodiments of the present invention have been disclosed for

illustrative purposes, those skilled in the art will appreciate that various modifications, additions

and substitutions are possible, without departing from the scope of the invention as disclosed in

the accompanying claims.
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EMBODIMENTS IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS
CLAIMED ARE DEFINED AS FOLLOWS:

1. A mobile terminal comprising:

10

15

20

25

a wireless communication unit for collecting external information or transmitting
recommended operation information to a home appliance, the wireless

communication unit comprising:

a GPS module that receives location information; and

a mobile communication module that transmits and receives voice call

signals;
an output unit, comprising:

an audio output module configured to output an audio signal processed by

the mobile terminal;

a touch screen including a touch pad sensing capacitance and a display
configured to output a video signal processed by the mobile terminal,

wherein the touch pad 1s overlaid on the display unit; and

an alarm output module configured to output a signal in the form of a
vibration, wherein when a call signal 1s received or when a message is
received, the alarm output module outputs a vibration, and when a key
signal 1s inputted, the alarm output module outputs a vibration as a

feedback for the key signal input;

an mput unit configured to receive at least one of an audio input or a video input,
the input unit comprising a microphone module configured to receive an external
audio mput in a call mode of the mobile terminal and convert the received audio

signal into audio data;

an interface unit that provides for communication between the mobile terminal
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and one or more external devices;

a controller for generating the recommended operation information for the home

appliance based on the collected external information;
wherein the home appliance comprises a washing machine; and

wherein the controller generates recommended operation information for the
washing machine based on the external information, the external information
comprising at least one of weather information, time information, season

information, outdoor temperature information, indoor temperature information

and indoor humidity information, and

wherein the controller 1s configured to generate the recommended operation
information for adjusting a level of noise of the washing machine based on the

time information.

The mobile terminal according to claim 1, wherein the display displays the generated

recommended operation information.

The mobile terminal according to claim 1, wherein the home appliance comprises one or

more home appliances, and

wherein the display displays a home appliance selection picture for selection of

any one¢ of the one or more home appliances.

The mobile terminal according to claim 1, wherein the external information is collected

through user input or is prestored in the mobile terminal.

The mobile terminal according to claim 1, wherein the wireless communication unit
receives information associated with laundry placed in the washing machine from the

washing machine.

The mobile terminal according to claim 1, wherein the controller generates the

recommended operation information for the washing machine based further on image

CA 2761463 2018-12-19
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information of laundry, the image information providing at least one of:
an amount of laundry 1n the washing machine;
a type of laundry in the washing machine;
a quality of laundry in the washing machine; and
a water level within the washing machine.

The mobile terminal according to claim 6, wherein the input unit further comprises a

camera unit for collecting image information.

The mobile terminal according to claim 1, wherein the home appliance comprises one or

more home appliances,

wherein the display displays a home appliance selection picture comprising one or

more home appliance images,

wherein the controller controls the display unit to, when a specific onc of the one
or more home applhiance 1mages 1s selected, display the selected home appliance

image distinguishably from the other home appliance images.
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