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(57) This application is a technology with regard to a
device that controls a related device based on an oper-
ation situation, a schedule bot and a server that controls
the same, and the device that receives a control of the
related device based on the operation situation by an
exemplary embodiment of this application includes a
function unit that performs a physical function of the de-
vice, a communication unit that receives a time schedule

and function information from a related device or a sched-
ule management device, and control unit that controls
the function unit to maintain a ready state so that a func-
tion unit performs a first function at a point that is indicated
in the time schedule by using the time schedule and the
function information that the communication unit re-
ceives.



EP 3 506 567 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[Technical Field]

[0001] This application relates to a device that controls a related device based on an operation situation, and a schedule
bot and a server that control the same.

[Background Art]

[0002] In recent years, home appliances capable of transmitting and receiving information with other devices are being
provided as communication technology is applied to various home appliances. In particular, according to Korean Patent
Application No. 10-2003-0097598, the technology for turning on/off a lamp in a specific space based on an operation
situation of the home appliances during an operation of home appliances.
[0003] FIG. 1 shows a system configuration for controlling home appliances, which uses a smart server in the prior
art. FIG. 1 is related to controlling a plurality of home electric appliances connected with a home network manager 2
and a smart server 4. The system in Fig. 1 notifies a user of a washing end message by the smart server 4 through the
Internet 1 after a washing machine 3 has performed a laundry course, or controlled a lamp 5 of a laundry room through
communication with a user.
[0004] On the other hand, the system as shown in FIG. 1 does not consider a behavior pattern of the user or an
interaction with other home electric appliances, in that the lamp 5 is controlled based on a simple user’s action that the
washing machine determines. In the present specification, a method in which devices including home appliances can
interact in response to a behavior pattern of user and a device of implementing said method will be described.

[Disclosure]

[Technical Problem]

[0005] The invention described in the present specification solves the above-mentioned problems. This invention
provides a device that suggests or guides functions of home appliances to a user so that multiple home appliances can
operate in association with particular functions.
[0006] In the present specification, a behavior pattern of a user with respect to use of a device is stored and used for
actively guiding the user to control another device.
[0007] The objects of this invention are not limited to the above-mentioned objects, and the other objects and advan-
tages of this invention which are not mentioned can be understood by the following description and more clearly under-
stood based on the embodiments of this invention. It will also be readily seen that the objects and the advantages of
this application may be realized by the means defined in the claims.

[Technical Solution]

[0008] A device of controlling a related device based on an operation situation by an exemplary embodiment of this
application may include a function unit that performs a physical function of the device; a control unit that controls the
function unit, identifies the related device that performs a subsequent second function in response to a first function that
is performed or is scheduled to be performed in the function unit, and generates a time schedule and function information
to be transmitted to the related device; and a communication unit that transmits the time schedule and the function
information that the control unit generates to the related device.
[0009] A device of controlling a related device based on an operation situation by another embodiment of this application
may include a function unit that performs a physical function of the device; a control unit that controls the function unit,
and generates information on a first function that is performed or is scheduled to be performed in the function unit; and
a communication unit that transmits the generated information on the first function to an externally arranged schedule
management device.
[0010] A device which is controlled by a related device based on an operation situation by still another embodiment
of this application may include a function unit that performs a physical function of a device; a communication unit that
receives a time schedule and function information from the related device or a schedule management device; and a
control unit that controls the function unit to maintain a Ready state in which the function unit is prepared for performing
a first function at a time point indicated in the time schedule by using the time schedule and the function information that
the communication unit receives.
[0011] A schedule bot of controlling a related device based on an operation situation by yet another embodiment of
this application may include a device information storage unit that stores information on devices belonging to two or
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more related groups and stores information on related functions of the devices; a behavior pattern storage unit that
stores behavior pattern information of a user with respect to use of the devices; a control unit that, when information on
a first function is received from a device among the devices, identifies the related device that performs a subsequent
second function in response to a first function and generates a time schedule and function information to be transmitted
to the related device,; and a communication unit that transmits and receives messages to and from the devices and
transmits the time schedule and the function information that the control unit generates to the related device.
[0012] A server of controlling a related device based on an operation situation by yet another embodiment of this
application may include a device information storage unit that stores information of devices belonging to two or more
related groups, and stores information on related functions of the devices; a behavior pattern storage unit that receives
behavior pattern information of a user with respect to use of the devices from the devices and stores it; a control unit
that, when information on a first function is received from a device among the devices, identifies a related device that
performs a subsequent second function in response to the first function, and generates a time schedule and function
information to be transmitted to the related device; and a communication unit that transmits and receives messages to
and from the devices and transmits the time schedule and the function information that the control unit generates to the
related device.

[Advantageous Effects]

[0013] When this invention is applied, a use history of various products in a space and a behavior pattern of user are
collected in a server or a schedule bot and a use pattern of the user is learned. Based on the learned use pattern of the
user, it is possible to configure in advance and/or guide a function of the respective devices suitable for current time, or
control the function of the devices by prediction before an user’s command input to control the function.
[0014] Further, when this invention is applied, the individual device, the schedule bot, or the server learns the ussage
pattern of the user for each device, and actively provides a service interrelated with different devices.
[0015] The effects of this invention are not limited to the above-mentioned effects, and those skilled in the art can
readily understand various effects obtained by this invention based on the specific description of the invention in the
following.

[Description of Drawings]

[0016]

FIG. 1 shows a system configuration for controlling a home electric appliance using a smart server according to the
prior art.
FIG. 2 shows a process in which devices in a related group interact according to an exemplary embodiment of this
application.
FIG. 3 shows a process in which devices in a related group and a schedule bot interact according to another
embodiment of this application.
FIG. shows an operation process performed among a server and devices in a related group according to still another
embodiment of this application.
FIG. 5 shows an operation process performed among devices in a related group and a schedule bot and a server
according to still another embodiment of this application.
FIG. 6 shows a configuration of a device according to an exemplary embodiment of this application.
FIG. 7 shows a process of broadcasting a message among the devices according to an exemplary embodiment of
this application.
FIG. 8 shows a configuration of a schedule bot according to an exemplary embodiment of this application.
FIG. 9 shows a process in which a schedule bot 300 controls devices according to an exemplary embodiment of
this application.
FIG. 10 shows a process in which a schedule bot 300 controls devices according to another embodiment of this
application.
FIG. 11 is a view shows a configuration of a server according to an exemplary embodiment of this application.

[Best Mode]

[0017] Hereinafter, the embodiments of this invention will be described in detail with reference to the drawings so that
those skilled in the art to which this invention pertains can easily implement this invention. This invention may be
implemented in many different forms and is not limited to the embodiments described herein.
[0018] In order to clearly illustrate this invention, technical explanation that is not directly related to the invention may
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be omitted, and same or similar components are denoted by a same reference numeral throughout the specification.
Further, some embodiments of invention application will be described in detail with reference to the exemplary drawings.
In adding reference numerals to components of each drawing, the same components may have the same reference
numeral as possible even if they are displayed on different drawings. Further, in describing this invention, a detailed
description of related known configurations and functions will be omitted when it is determined that it may obscure the
gist of this application.
[0019] In describing components of this invention, it is possible to use the terms such as first, second, A, B, (a), and
(b), etc. These terms are only intended to distinguish a component from another component, and a nature, an order, a
sequence, or the number of the corresponding components are not limited by that term. When a component is described
as being "connected", "coupled", or "connected" to another component, the component may be directly connected or
able to be connected to the other component; however, it is also to be understood that an additional component may
be "interposed" between the two components, or the two components may be "connected", "coupled" or "connected"
through an additional component.
[0020] Further, with respect to implementation of this invention, the invention may be described by subdividing an
individual component, the components of the invention may be implemented within a device or a module, or a component
of the invention may be implemented by being divided into a plurality of devices or modules.
[0021] In this specification, the term "related devices" means devices which provide functions associated with each
other in a time series. For example, since a refrigerator, an oven, and a dishwasher are together used by a user during
cooking, these three devices are "related devices". Like this, when two or more devices are related functionally, they
are referred to as "a related group".
[0022] As examples of such related group, there are following groups, but it is illustrative, and this invention is not
limited thereto.
Related group related to cooking: refrigerator, oven, and dishwasher
Related group related to washing: electric wardrobe for clothes storage, washing machine, dryer
[0023] Each of these related groups constitutes a functional unit, the respective devices of which operate based on a
time schedule determined by utilizing a behavior pattern that a user uses the devices in each related group. Any one
device belonging to a related group may also perform a function to set a time schedule of the devices in the related
group and store the behavior pattern of the user and apply it for setting the time schedule, or a schedule robot or a server
externally arranged and communicating with the devices in the related group may perform the function instead. The
scheduling robot may be arranged between the devices in the related group and an external server.
[0024] FIG. 2 shows a process in which devices in a related group interact by an exemplary embodiment of this
application. The devices A, B, and C in the related group operate in the order of A-B-C. In this case, in response to an
operation set in device A, device A may transmit a time schedule and function information to device B that performs a
subsequent function. In one example, device A may transmit a message of "perform Function 1 after 30 minutes" (S10)
to device B.
[0025] Likewise, device B may also transmit a message of "perform Function 3 after 1 hour and 50 minutes" (S11) to
device C that provides a subsequent function based on the message received in S10. As a result, when a particular
function is performed by device A, in response to that, as a time schedule which includes time information of performing
the subsequent functions is provided to device B and device C, it is possible to make devices B and C to be ready (as
a kind of warming-up) for performing the requested functions in time.
[0026] In one example, when a turkey is taken out of a refrigerator (device A) and is cooked by using an oven (device
B) and a cooked container is washed in a dishwasher (device C), a function of the oven and a time for which the oven
(device B) prepares may be indicated by the refrigerator (device A) according to a time for preparing the turkey (S10).
Also in the oven (device B), a message that indicates a function of the dishwasher and a time for which the dishwasher
(device C) prepares in order to wash an oily container may be provided from the oven (device B) to the dishwasher
(device C) (S11).
[0027] In the configuration of FIG. 2, a related group may include device A-device B-device C. An operation order
between these devices or the relation of functions performed by these devices may be stored as a form of a database
in each device, and it is possible to transmit a message to another device based on the stored information.
[0028] In particular, a time schedule can be generated based on a behavior pattern of user. When information that
cooking tools are put into the dishwasher (device C) generally after a user uses the oven (device B) and and has an
hour of meal time is accumulated among the devices in the related group (A, B, and C), the time schedule may be
generated by reflecting this time information according to the behavior pattern of the particular user.
[0029] FIG. 3 shows a process in which devices in a related group and a schedule robot interact by another embodiment
of this application.
[0030] In a configuration of FIG. 3, when a schedule robot 300 receives information on such as a function currently
performed or prepared to be performed as a message from that device, i.e., device A (S14), it is possible to transmit a
message that instructs any other device, i.e., device B or device C, to prepare for performing a subsequent specific
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function at a specific time point, as in S15 and S16.
[0031] FIG. 4 shows an operation process between a server and multiple devices in a related group by still another
embodiment of this application. In the configuration of FIG. 4, a time schedule of the related devices is configured mainly
by the server by still another embodiment of this application. In FIG. 4, the devices belonging to the related group may
communicate with a server 500, respectively. When the server 500 receives information on use of device A or an operation
from device A, it is possible to transmit a message that instructs another device B or device C to prepare for performing
a subsequent specific function at a specific time point.
[0032] As one example, device A, device B, and device C are a refrigerator, an oven, and a dishwasher, respectively.
When the user uses the refrigerator (device A), the refrigerator (device A) may transmit information to the server 500
(S21). The server 500 may search previous recipe information by using an engine 550, and select a recipe taking into
account the food materials stored in the refrigerator, and provide it to the refrigerator (device A) (S23).
[0033] Then, when the user uses a suggested recipe, the server 500 may utilize the searched recipe information,
calculate time consumed for the user to prepare the corresponding food in the past (in a case where a behavior pattern
of the user is learned), and provide these information to the oven, which is device B (S24). The oven (device B) may be
set for the recipe and also set to enter into a Ready state so as to provide a cooking function for the recipe.
[0034] When the user uses the oven, the oven may transmit a use time and a function or option information, which
the user sets or changes, to the server 500. The server 500 may transmit oven start information, recipe information,
user meal time, and dishwasher use time information to the dishwasher (device C) (S26). The dishwasher may set an
appropriate dish washing course by using the received information and wait in a Ready state capable of performing a
requested function. Then, when the user uses the dishwasher in said Ready state itself or changes a preset function/option
and uses it, the information on the change or details of use thereof may be transmitted to the server 500 (S28).
[0035] In summary of FIG. 4, the information that the respective devices (devices A, B, and C) collect may be transmitted
to the server 500. Thus, this information can be provided to the engine 550 to learn a use pattern of the user with respect
to the respective devices and to suggest particular functions to the user by grouping the functions necessary for current
use. For example, when a pattern of using the dishwasher is accumulated a certain times after a barbecue function of
the oven is selected in various cooking spaces, the engine 550 groups such pattern, the server 500 may instruct the
dishwasher to perform subsequent functions or prepare for performing the subsequent functions.
[0036] FIG. 5 shows an operation process among devices in a related group, a schedule robot and a server by still
another embodiment of this application.
[0037] In the above, in FIG. 3, the schedule robot 300 is mainly described. In FIG. 4, the server 500 is mainly described.
The configuration of Fig. 5 corresponds to a combination of those of Figs. 3 and 4, and thus shows a process in which
a schedule robot 300 and a server 500 together work for setting a time schedule and functions for the respective devices.
[0038] The devices (devices A, B, and C) in each of the related groups may perform a communication with a schedule
robot 300. On the other hand, the schedule robot 300 may transmit the received information to the server 500, and when
the server 500 provides information calculated through an engine 550, the server may transmit the information to the
devices (devices A, B, and C) back. Unlike FIG. 4, in FIG. 5, the schedule robot 300 may communicate directly with the
respective devices without the server 500 directly communicating the devices (devices A, B, and C).
[0039] Detailed operations in the configuration of Fig. 5 are similar to operations in FIG. 3 or FIG. 4, and specific
examples of each operation will be described later.
[0040] FIG. 6 shows a configuration of a device by an exemplary embodiment of this application.
[0041] A device 100 also corresponds to devices A, B, and C in FIGS. 2 to 5 in the above. The device 100 may be
able to directly transmit a time schedule and function information to the related devices as in FIG. 2, and transmitting
the time schedule and function information to a schedule management device such as a schedule bot 300 or a server
500, as in FIGS. 3 and 5, and transmitting the time schedule and function information to another related device again
instead of the schedule management device.
[0042] The schedule management device may be a schedule robot 300 that communicates with related devices and
is arranged in a same space same as the related devices. Further, another example of the schedule management device
may be a server 500 that communicates with the related devices and is arranged in a space spaced apart from the
related devices.
[0043] First, respective components of a device corresponding to device A of FIG. 2 will be described.
[0044] A function unit 110 may perform a physical function of the device. For example, a physical function may be a
cleaning function for a cleaner, a freezing and refrigeration function for a refrigerator, a heating function for an oven,
and a dish washing function for a dishwasher. In the case of a washing machine, the physical function can be a washing
function, and in the case of a dryer, the physical function can be a drying function. The function unit 110 may perform
a specific function that the device provides and may include various mechanical components.
[0045] Next, a communication unit 130 may transmit and receive a message to and from other devices, a schedule
bot 300, and a server 500. An interface unit 120 may enable a user to select an option of a function or an option associated
with the function or to monitor an operation situation of a device. A touch screen, a speech recognition, a speech guidance,
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a button input, etc., may be a example. A control unit 150 can control each component in the device.
[0046] In more detail, device A in FIG. 2 will be mainly described. The control unit 150 may control the function unit
110 and identify a related device (for example, device B) that performs a subsequent second function in response to a
first function that is performed or is scheduled to be performed in the function unit 110, and generate a time schedule
and function information to be transmitted to the related device.
[0047] Next, the communication unit 130 may transmit the generated time schedule and function information to the
other related device (in case of FIG. 2, device B) so as to make device B to maintain a Ready state in which device B
perform the second function or is prepared for performing the second function.
[0048] Here, the control unit 150 may generate the time schedule and the function information based on the behavior
pattern information of the user with respect to the first function that the function unit 110 performs. The time schedule
may be information on a time difference between the first function and the second function. The other related device
(for example, device B or device C of FIG. 2) can maintain the Ready state in which the second function is performed
after a time period corresponding to the time difference has passed.
[0049] In the configuration of FIG. 2, a communication between the devices can be bidirectional or unidirectional (like
broadcasting). According to FIG. 2, device A designates device B as a recipient and transmits a message to device B.
By the way, when device A cannot designate another related device, i.e. device B, only the time schedule is broadcasted,
and device B and device C, which receive it, can provide a preset function accordingly.
[0050] Table 1 is an embodiment showing a configuration of a message including a time schedule and function infor-
mation.

[0051] "Device" item is identification information of a device that performs a function. "WorkingFunction" means a
function to be currently performed or scheduled to be performed. "EstimatedEndingTime" indicates a time point at which
a function ends. In view of each case, a operation of a turkey being taken out of a refrigerator (CarryOut (Turkey)) can
be performed. After a refrigerator door is closed, a time point at which the turkey is taken out and the cleaning and
trimming of the turkey is completed may be as indicated in "EstimatedEndingTime". Of course, a time point in which the
turkey reaches an oven after the cleaning and trimming process can be set as "EstimatedEndingTime".
[0052] When the behavior pattern information of the user is stored, a value of EstimatedEndingTime can be more
accurate. Thus, when information on time period for which the turkey (or similar food) is taken out from the refrigerator
and put into the oven is stored as the past behavior pattern of the user, it is possible to configure EstimatedEndingTime
more correctly by reflecting the stored information.
[0053] When a communication unit of the refrigerator transmits information such as Case 1 by broadcasting, it is
possible to identify through the message received by the oven that the turkey needs to be cooked. In particular, when
information that the refrigerator searched a turkey grill as a recipe is added, such searched recipe information may also
be included in the function information. For example, information such as CarryOut (Turkey, BarbecueSearched) may
be included in a message and broadcasted.
[0054] In Case 2, a function to barbecue the turkey in an oven and time information indicating an end time point of
this function are included in a message. Case 3 is a message about an operation in which a dishwasher washes an oily
large cooking tool and an end time point of this function. Case 4 is a message of the function in which a washing machine
washes a blouse and an end time point of this function. Case 5 is a message of a function in which a clothes dryer dries
a blouse and an end time point of this function.
[0055] When Case 1 is transmitted, the functions and the time information to be performed by the respective devices
can be predicted and provided as messages in Cases 2 and 3. For example, Case 1 may correspond to S10 in FIG. 2,
and Case 2 may correspond to S11 in FIG. 2.
[0056] Further, it is possible to integrate and apply Cases 1 to 3 to a broadcasting-type transmission method.
[0057] FIG. 7 shows a process of broadcasting a message between related devices by an exemplary embodiment of
this application. When a recipe of turkey barbecue cooking is searched in a refrigerator 100a and a turkey is taken out,

[Table 1]

Case Device WorkingFunction EstimatedEndingTime

1 Refrigerator CarryOut(Turkey) 2017.12.21 13:25:00

2 Oven Barbecue(Turkey) 2017.12.21 14:01:00

3 Dishwasher Washing(Big, Oiliness) 2017.12.21 16:51:00

4 WashingMachine Washing(Blouse) 2017.12.21 17:10:00

5 ClothDryer Drying(Blouse) 2017.12.21 19:30:00
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the refrigerator 100a may broadcast a message of the contents as in Case 1 (or directly transmit it to a specific device)
(S10a).
[0058] An oven 100b may provide a Ready function of preheating in advance or preparing itself for starting preheating
at 13:25:00 on December 21, 2017, by reflecting an estimated time (based on EstimatedEndingTime of Case 1) that a
turkey is cooked based on a received message. In this state, when the user puts the turkey into the oven 100b and
selects the previously prepared function (Barbecue), the oven 100b may broadcast a message that has the same contents
as in Case 2 (or directly transmit it to a specific device) (S11a).
[0059] Similarly, a dishwasher 100c may provide a Ready function of preparing itself to wash an oily cooking tool in
advance based on an estimated time (based on the EstimatedEndingTime of Case 2) that a cooking of a turkey is finished
based on the received message. In this process, when a user has a turkey as dinner, it is possible to adjust the estimated
time by reflecting a meal time.
[0060] In this state, when the user puts the cooking tool into the dishwasher 100c and selects the previously prepared
function (Washing (Big, Oiliness)), the dishwasher 100c may broadcast a message of the contents as in Case 3 (or
directly transmit it to the specific device) (S12a). Further, a message can be transmitted to a cellular phone of the user
to notify that an operation of the dishwasher is finished.
[0061] In FIGS. 2, 6, and 7, a device may couple the time schedule and the function information, such as the information
on the function that is performed by the device itself and a time point that this function is finished or a time point that
estimated based on the behavior pattern of the user, and transmit the coupled information to another device in the related
group, and other devices may prepare subsequent functions in response to that.
[0062] Further, under the state where the related devices are prepared, information on whether or not the actual user
selects and operates the prepared function may be stored as the behavior pattern of the user, and the information may
be reflected to the operations of the device later.
[0063] For example, when the user takes out the turkey and does not put it in the oven repeatedly, even if the turkey
is taken out of the refrigerator, a message that indicates a barbecue function of the oven may not be transmitted from
the refrigerator.
[0064] Further, when a time that is taken to eat after cooking of the turkey or a time that is taken to eat after cooking
of other food is repeatedly stored in the device, the relevant time schedule can be generated by using this stored
information.
[0065] In the configurations of FIGS. 2, 6 and 7, each device may have a function to transmit its own function information
and time schedule, but may also have a function to receive function information and time schedule of another device
and operate itself based on the received information. Of course, as in FIGS. 3 to 5, it is possible for a device to receive
a time schedule from the schedule management device, such as the schedule bot 300 or the server 500, or to be
instructed for this function. A configuration of such device will be described.
[0066] It is the same that the function unit 110 performs the physical function of the device. The communication unit
130 may receive a time schedule and function information from the related device or the schedule management device.
The time schedule and the function information are as shown in Table 1. Alternatively, the function information may
includes a command instructing a related device to operated according to given function information.
[0067] The control unit 150 may control the function unit 110 to maintain the Ready state in which the function unit
110 is prepared for performing the first function at the time point indicated in the time schedule by using the time schedule
and the function information that the communication unit 130 receives.
[0068] Here, the time schedule may include information on a second function that another device performs prior to
the first function to be performed by the device, and information on an end time point of the second function which is
calculated based on the behavior pattern of the user. In this case, a function of "Barbecue" to be performed by the oven
can be included in the function information.
[0069] Alternatively, as in Table 1, when the communication unit 130 may receive the time schedule and the information
from a related device, the function information may include information on the second function performed in the related
device prior to the first function. For example, in the case of the oven, the function of "CarryOut" that the refrigerator
performs in the above may be included in the function information delivered to the oven.
[0070] That is, the message that the communication unit 130 receives from the related device may include information
on the function that the related device performs, is scheduled to perform, or has finished. Further, the message may
include the information on the function that the device including the communication unit 130 is expected to perform.
[0071] On the other hand, components of a device in the case as in FIGS. 3 to 5, where respective devices themselves
transmit function information to a schedule management device, will be described. The components of the device are
the same as those of the device 100 in FIG. 6.
[0072] The control unit 150 may control the function unit 110 to perform a physical function of the device and generate
information on the first function that is performed or is scheduled to be performed by the function unit. For example, the
information on the first function may correspond to the WorkingFunction in Table 1 above.
[0073] The communication unit 130 may transmit the generated information on the first function to an externally
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arranged schedule management device. The information like the WorkingFunction in Table 1 only can be transmitted
to the schedule management device.
[0074] For example, when the refrigerator transmits the function information of "CarryOut (Turkey)" to the schedule
management device, the schedule management device may identify the related device (oven) based on the function
information, and search a related function of "Barbecue(Turkey)"). Further, the time management device may calculate
a time difference between the execution of the "CarryOut (Turkey)" function and the "Barbecue (Turkey)" function and
calculate the EstimatedEndingTime to transmit it to the oven.
[0075] Of course, the control unit 150 of the device 100 may generate the behavior pattern information of the user for
the first function that the function unit 110 performs, and the communication unit 130 may transmit the time scheduled
based on the behavior pattern information to the schedule management device. For example, in case the refrigerator
and the oven are involved, it is possible to determine the behavior pattern information of the user recorded in the
refrigerator and the oven for a quite time period (for example, the time taken for putting a turkey into the oven after taking
it out from the refrigerator) and store the behavior pattern. This information may be accumulated and stored in the
schedule management device. That is, the time schedule that the schedule management device generates may be
information on the first function including the end time point of the first function that is estimated from the behavior pattern
information of the user.
[0076] FIG. 8 shows a configuration of a schedule bot by an exemplary embodiment of this application. The schedule
bot 300 is an example of the schedule management device as described above.
[0077] A schedule bot 300 may control a related device based on an operation situation. For this purpose, a device
information storage unit 310 may store information on devices belonging to two or more related groups, and store
information on related functions of the devices. A behavior pattern storage unit 320 may store behavior pattern information
of a user with respect to usage of the devices.
[0078] When a control unit 350 receives information on a first function from a first device of the devices, the control
unit 350 may identify a related device that performs a subsequent second function in response to the first function and
generate a time schedule and function information to be transmitted to the related device. A communication unit 330
may transmit and receive messages to and from the devices, and transmit the time schedule and function information
that the control unit generates to the related devices.
[0079] The control unit 350 may generate the time schedule and function information based on the behavior pattern
information of a user with respect to a first function that a device performs. That is, when there is behavior pattern
information of a user collected from a device that transmits the function information and another related device belonging
to the same related group with the device, it is possible to generate the time schedule and the function information based
on the behavior pattern information.
[0080] For example, when a refrigerator and an oven are involved, it is possible to calculate a behavior pattern infor-
mation of a user (for instance, the time taken for put a turkey into the oven after taking it out from the refrigerator) based
on information that is received from the refrigerator and the oven and stored in the behavior pattern storage unit 320,
and then store the behavior pattern information of the user. This information may be accumulated and stored in a schedule
management device. Thus, a time schedule that the schedule bot 300 generates may be information on a first function
and an end point of the first function that is estimated from the behavior pattern information of the user.
[0081] Based on FIG. 3, a control unit 350 of the schedule bot 300 may generate a time schedule and function
information based on a behavior pattern information of a user with respect to a first function that device A performs. The
time schedule may be information on a time difference between the execution of a first function and a second function.
After a time corresponding to the time difference passed, the related device (for example, device B or device C of FIG.
2) can maintain a Ready state so that the second function is performed.
[0082] FIG. 9 shows a process in which a schedule bot 300 controls devices by an exemplary embodiment of this
application. Table 2 shows a configuration of a message that respective devices 100a, 100b, and 100c transmit to a
schedule bot 300 in FIG. 9.

[0083] Table 3 shows a configuration of a message that the schedule bot 300 transmits to the respective devices
100a, 100b, and 100c.

[Table 2]

Case Device WorkingFunction

1s Refrigerator CarryOut(Turkey, Barbecue)

2s Oven Barbecue(Turkey)

3s Dishwasher Washing(Big, Oiliness)
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[0084] When a recipe of a turkey barbecue cooking is searched from a refrigerator 100a and a turkey is taken out, the
refrigerator 100a may transmit a message that has the same contents as Case 1s of Table 2 to the schedule bot 300 (S31).
[0085] A control unit 350 of the schedule bot 300 may search a related device that performs the next function based
on a received message in a device information storage unit 310. As a result of searching, an oven 100b may be searched,
and it is confirmed that functions that an oven can provide include a Barbecue(Turkey) cooking function.
[0086] On the other hand, the control unit 350 of the schedule bot 300 can calculate an estimated time until the turkey
starts being cooked based on the function information of Case 1s (WorkingFunction). For this calculation, the control
unit 350 may search for corresponding behavior pattern information of the user in a behavior pattern storage unit 320
and then calculate the estimated time. When a calculated value is "2017.12.21 14:01:00", the schedule bot 300 may
transmit a message such as Case 2r to the oven 100b (S32).
[0087] As a result, the oven 100b may apply the EstimatedEndingTime of Case 2r and provide a Ready function
capable of preheating in advance or preparing itself for starting preheating at 14:01:00 on December 21, 2017. In this
state, if the user puts the turkey into the oven 100b and selects the previously prepared function (Barbecue), the oven
100b may transmit a message like Case 2s to the schedule bot 300 (S33).
[0088] Like as the above described process, the control unit 350 of the schedule bot 300 may search another related
device that performs the next function based on the received messages in the device information storage unit 310. As
a result of searching, a dishwasher 100c is searched and it is confirmed that functions that the dishwasher 100c can
provide includes a "Washing(Big, Oiliness)" function. Further, the schedule bot 300 may calculate the estimated time
that the cooking of the turkey is finished.
[0089] To this calculation, a weight of the turkey and a timer that is pre-configured in the oven 100b can be considered.
Further, when a time consumed for the user to eat is previously stored in the behavior pattern information, it is possible
to reflect it as well. For example, when time difference between when the user put cooking utensils into the dishwasher
100c and when the user cooked using the oven 100b in the past is accumulated and is stored in the behavior pattern
storage unit 320, the control unit 350 of the schedule bot 300 can calculate the EstimatedEndingTime based on the
accumulated and stored information. That is, it is possible to calculate the estimated time by reflecting even the meal
time when the user has the dinner with the turkey.
[0090] As a result, the control unit 350 of the schedule bot 300 may generate a message similar to Case 3r of Table
3 and transmit it to the dishwasher 100c (S34), and the dishwasher may provide a Ready function capable of being
prepared in advance for washing an oily container based on EstimatedEndingTime of the message such as Case 3r.
[0091] In this state, when the user puts the cooling utensils into the dishwasher 100c and selects the previously
prepared function (Washing (Big, Oiliness)), then the dishwasher 100c may transmit the message like Case 3s to the
schedule bot 300 (S35).
[0092] Similarly, the control unit 350 of the schedule bot 300 may search another related device that performs the
next function based on the received message in the device information storage unit 310. After searching, since there is
no next function to be performed any more, it may transmit a message that informs "DishWashComplete" to a smart
phone 100d together with a time schedule like Case 4r of Table 3 in order to inform the user of an end of dish washing
by the dishwasher (S36).
[0093] In FIG. 9, in the devices in the related group for the user being used, the schedule bot 300 stores the past
behavior pattern information of the user and information on a correlation between the functions of the respective devices
100a, 100b, and 100c, and the respective devices 100a, 100b, and 100c transmit information on a function currently
performed or scheduled to be performed to the schedule bot 300, than the schedule bot 300 may search for another
related device and transmit a message that instructs the search device to prepare itself for a specific function.
[0094] In this process, information on whether the user uses the prepared function without modification of the prepared
function or not, or information on whether the actual time coincides with an estimated time or there is a time difference
between the actual time and the estimated time, can be stored in the device information storage unit 310 and the behavior
pattern storage unit 320 of the schedule bot 300. Here, the stored information allows the related devices to prepare the
respective functions more accurately when such functions are requested to perform next time.
[0095] The schedule bot 300 may guide a function necessary for a user through a speech utterance or a flickering, etc.

[Table 3]

Case Device WorkingFunction EstimatedEndingTime

2r Oven Barbecue(Turkey) 2017.12.21 14:01:00

3r Dishwasher Washing(Big, Oiliness) 2017.12.21 16:51:00

4r Smartphone DishWashComplete 2017.12.21 16:53:00
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[0096] FIG. 10 shows another process in which a schedule bot 300 controls devices by another embodiment of this
application. A electric wardrobe for clothes storage 100e, a washing machine 100f, and a dryer 100g will be described
as the embodiment.
[0097] Clothes that a user wears may be arranged in the electric wardrobe for clothes storage 100e (hereinafter
referred to as a wardrobe). The wardrobe 100e may perform functions such as dust removing, providing moisture for
arranged clothes, and monitoring a state of clothes, etc. In a function performing process, the wardrobe 100e may
determine that the clothes need to be washed. In this case, the wardrobe 100e may transmit a kind and a current state
of the clothes to the schedule bot 300 (S41). A configuration of a transmitted message may be as follows. 

[0098] When the above message is transmitted to the schedule bot 300, the schedule bot 300 may search the most
suitable device to solves the above problem in a device information storage unit 310. The schedule bot 300 may search
the washing machine 100f, and transmit information on a function or an option (Normal & Warm Water) required for the
washing machine 100f to perform washing to the washing machine 100f (S42). It is possible to guide it to the user by
speech as follows. S42 may be omitted. That is, the schedule bot 300 may firstly perform a speech guidance without
informing it to the washing machine 100f in advance.
[0099] When the schedule bot 300 speaks "please put a blouse in a wardrobe into a washing machine", the user opens
a door of the wardrobe 100e and takes out the blouse. The wardrobe 100e may also transmit this information to the
schedule bot 300 (S43), and the schedule bot 300 may transmit a time schedule so that the washing machine 100f
prepares a washing of the blouse (S44). Of course, function information can be transmitted together with the time
schedule information. In particular, when S42 is omitted, the time schedule and the function information may be transmitted
together.
[0100] When the user puts the blouse into the washing machine 100f, and the user can selects a prepared function
without modification, or change an option of the prepared function, the washing machine 100f can transmit this status
information to the schedule bot 300 as a message as in the below (S45). 

[0101] The schedule bot 300 may search a device that performs the next function based on the received message in
the device information storage unit 310. The schedule bot 300 may search out the dryer 100g and transmit function
information, which includes a function or an option required for the dryer 100g to dry (Cool Dry), to the dryer 100g (S46).
In this process, the information on a time point, at which the washing is finished, may also be transmitted to the dryer
100g in step S46 as the time schedule.
[0102] The dryer 100g can prepare a corresponding function based on received information. When the user actually
puts the blouse into the dryer 100g, the dryer 100g may perform a previously configured function without modification
thereof, or perform the previously configured function with partial modification thereof by the user.
[0103] In this process, as described in FIG. 9, the schedule bot 300 can transmit a message of notifying a drying
completion to a communication device (cell phone) 100d of the user at a time point when the dryer 100g is to complete
a drying function.
[0104] When there is no schedule bot 300, a server 500 may substitute such functions of the schedule bot 300. This
will be described in more detail.
[0105] FIG. 11 shows a configuration of a server by an exemplary embodiment of this application.
[0106] The server may have a similar configuration to a schedule bot 300 in the above. However, since the server
500 can communicate with the devices arranged in a plurality of homes, it is possible to control various home devices
at the same time. Further, the server 500 may include an engine unit 540 separately.
[0107] Referring to components of the server 500, a device information storage unit 510 may store information of
devices belonging to two or more related groups, and store information on related functions of the devices. A behavior
pattern storage unit 520 may receive behavior pattern information of a user with respect to usage of the devices from
the devices and store it. At this time, the behavior pattern storage unit 520 may store a behavior pattern of each of
various users, and when a behavior pattern of a user in any one house is not stored, the engine unit 540 can deduce it
by using similar behavior pattern information of another user.
[0108] When a control unit 550 receives information of a first function from a first device of these devices, the control
unit 550 may identify a related device that performs a subsequent second function in response to the first function, and
generate a time schedule and function information transmitted to the related device. A communication unit 530 may
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transmit and receive messages to and from the devices, and transmit the generated time schedule and function infor-
mation to the related devices.
[0109] The engine unit 540 may store information having high relevance with each other among the information that
the plurality of devices transmit. More specifically, the engine unit 540 may store information that has high relevance
with each other among a use time of a device, a use time of a related device, and functions that a user uses in a device
or a related device. It is also possible to calculate a function or an estimate time for a function based on a behavior
pattern of a specific user in the past, or it is also possible to calculate them based on a behavior pattern of other users.
[0110] With regard to the user information, in a case in which individual users are identifiable in a same home, it is
possible to determine a behavior pattern for each user separately. On the other hand, in a case where there is no
identification of individual users, it is possible to determine one virtual behavior pattern representing each behavior
pattern of the users in a space unit (home or an office, etc.).
[0111] Further, the control unit 550 may generate a time schedule and the function information on the first function
that each device performs, based on the behavior pattern information of the user. In this process, the time schedule
may be information on a time difference between the execution of the first function and the second function. It is described
in the above that the related device is controlled so as to maintain a Ready state where the related device prepares itself
for performing the second function after a time corresponding to the time difference passes.
[0112] As shown in FIG. 4 in the above, the server 500 may search for a related device to perform the next function
based on the information that respective devices transmit, calculate a time schedule such as an estimated time, and
transmit it to the related device. In each matter of FIGS. 9 and 10 in the above, the server 500 may provide the function
of the schedule bot 300 instead of the schedule bot 300.
[0113] The schedule bot 300 manages the collected information in a specific space; however, the server 500 may
manage the information that devices in a very large space transmit per a unit sub-space, and generate and transmit
messages to the devices accordingly.
[0114] Conventional smart home appliances use a remote control/monitoring and a smart diagnosis, etc., for each
product group, respectively. In case of a refrigerator/an oven, a limited interlocking function, such as recommending a
recipe based on food materials stored in the refrigerator and transmitting cooking data to the oven, is provided. That is,
such a limited function is interlocked only when the user actually selects and uses that particular function, so that this
function cannot be actively utilized.
[0115] On the other hand, this invention can expand an inter-product interlocking service function by sharing a product
use pattern and a product use history of the user and by combining them with an artificial intelligence. Thus, this invention
enables executing a proper function at a certain time point automatically based on a use (behavior) pattern of user, and
it is possible to increase a use efficiency of a device by suggesting a use function of a device to the user.
[0116] When the above-mentioned schedule bot 300 or server 500 is applied, the product use history with respect to
the refrigerator, the dishwasher, and the oven, etc., is collected in the server 500 or the schedule bot 300. A use (behavior)
pattern can be learned through the control unit 350 of the schedule bot 300 or the engine 550 of the server 500.
[0117] Based on learned data, it is possible to actively suggest new recipe recommendation based on a previously
used recipe, food materials in the refrigerator, and then actively configure a cooking function of a oven with regard to a
recipe based on the recommend recipe and previously learned configuring data (a Pre heat temperature and a mainte-
nance time, etc.) without an intervention of a user.
[0118] Further, when the dishwasher is used, based on a recipe (oily food, etc.) applied to the oven, it is possible to
suggest a detergent concentration and a washing time of the dishwasher and prepare the dishwasher to perform a
function by considering a pattern of user in which a dishwasher is uses after an oven is used.
[0119] In particular, in case where the schedule bot 300 or the server 500 is used, the respective related devices may
transmit information of a function that is currently performed or is scheduled to be performed to the schedule bot 300 or
the server 500, receive the function information and the time schedule calculated in the schedule robot 300 or the sever
500, and operate accordingly. Thus, there is no need to install a separate application or an update of a device.
[0120] Further, since the respective related devices have a communication module such as Wi-Fi, it is possible to
transmit the behavior pattern of the user with respect to the respective devices to the schedule bot 300 or the server
500, and can learn an accumulated behavior pattern. Since a learned behavior pattern of a user may be compared with
a behavior pattern of another user in another space to extract a feature point, or the similar behavior patterns can be
applied, it is possible for a user to receive a suggestion for a function of a device based on the behavior pattern of another
user, even in the case the user uses the device for the first time.
[0121] When the embodiments of this invention are applied, the related devices, the schedule bot 300, or the server
500 may learn the use pattern of the user for each of the related devices to actively provide an interlocking service
between the different related devices.
[0122] Although components included in the exemplary implementation of this invention are described as being com-
bined to one, or as being coupled to operate, such exemplary implementation is not necessarily limited to this specific
example, and these components can be selectively combined to one or more and coupled to operate within the purpose
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range of this invention. Further, although all of the components may be implemented as an independent hardware, a
part or all of each of the components may be selectively combined and implemented as a computer program that has
a program module to perform a part or all of the functions combined in one or a plurality of hardwares. Codes and code
segments that are included in the computer program may be easily deduced by those skilled in the art of this invention.
The computer program may be stored in computer readable media that a computer can read, and may be read and
implemented by the computer, so as to implement the invention. The storage medium of the computer program may
include a storage medium including a semiconductor recording element, an optical recording medium, a magnetic
recording medium. Further, the computer program that implements the embodiment of this application may include a
program module that is transmitted in real time through an external device.
[0123] While this invention has been mainly described referring to the exemplary implementation of the invention
hereinabove, various modifications and changes can be made at the level of those skilled in the art. Therefore, unless
such a modification and change do not deviate the range of this invention, it will understand that they are included in
the scope of this invention.

Claims

1. A device of controlling a related device based on an operation situation, comprising:

a function unit (110) that performs a physical function of the device;
a control unit (150) that controls the function unit (110), identifies the related device that performs a subsequent
second function in response to a first function that is performed or is scheduled to be performed in the function
unit (110), and generates a time schedule and function information to be transmitted to the related device,
wherein the time schedule and function information are generated based on behavior pattern information of a
user; and
a communication unit (130) that transmits the time schedule and the function information that the control unit
(150) generates to the related device.

2. The device of claim 1, wherein the behavior pattern information of a user is with respect to the first function that the
function unit performs.

3. The device of claim 1, wherein the behavior pattern information of a user includes information which is collected
from the device and the related device with respect to use of the device and the related device.

4. The device of any one of claim 1 to 3, wherein the identifying of the related device is performed based on information
which defines an operation order between the device and the related device, and is stored in the device.

5. A system comprising the device of any one of claims 1 to 4, and further comprising the related device,
wherein the time schedule includes information on a time difference between the execution of the first function and
the second function, and
wherein the related device maintains a Ready state in which the related device is prepared for performing the second
function after a time corresponding to the time difference passed, based on the received time schedule and function
information.

6. A device controlled by a related device based on an operation situation, comprising:

a function unit (110) that performs a physical function of a device;
a communication unit (130) that receives time schedule and function information from a related device or a
schedule management device, wherein the time schedule and the function information are generated based
on behavior pattern information of a user; and
a control unit (150) that controls the function unit (110) to maintain a Ready state in which the device is prepared
for performing a second function at a point indicated in the time schedule by using the time schedule and the
function information that the communication unit receives.

7. The device of claim 6, wherein the time schedule includes information on a first function performed in the related
device prior to the second function and on an end point of the first function calculated from the behavior pattern
information of the user.
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8. The device of claim 8, wherein the time schedule includes information on a time difference between the execution
of the first function and the second function.

9. The device of any one of claim 6 to 8,
wherein the schedule management device is a schedule bot (300) that communicates with the related device and
the device, and is arranged in a same space with the device, or
wherein the schedule management device is a server (500) that communicates with the related device and the
device, and is arranged in a space different from another space where the device is located.

10. A schedule bot (300) of controlling a related device based on an operation situation, comprising:

a device information storage unit (310) that stores information on devices belonging to two or more related
groups and stores information on related functions of the devices;
a behavior pattern storage unit (320) that stores behavior pattern information of a user with respect to use of
the devices;
a control unit (350) that, when information on a first function is received from a device among the devices,
identifies the related device that performs a subsequent second function in response to the first function, and
generates a time schedule and function information to be transmitted to the related device, wherein the time
schedule and the function information are generated based on the behavior pattern information; and
a communication unit (330) that transmits and receives messages to and from the devices, and transmits the
time schedule and the function information that the control unit generates to the related device.

11. A server (500) of controlling a related device based on an operation situation, comprising:

a device information storage unit (510) that stores information of devices belonging to two or more related
groups, and stores information on related functions of the devices;
a behavior pattern storage unit (520) that receives behavior pattern information of a user with respect to use of
the devices from the devices and stores the information;
a control unit (550) that, when information on a first function is received from a device among the devices,
identifies a related device that performs a subsequent second function in response to the first function, and
generates a time schedule and function information to be transmitted to the related device wherein the time
schedule and the function information are generated based on the behavior pattern information; and
a communication unit (530) that transmits and receives messages to and from the devices, and transmits the
time schedule and the function information that the control unit (550) generates to the related device.

12. The schedule bot of claim 10 or the server of claim 11, wherein the behavior pattern information of the user is with
respect to the first function that the device performs.

13. The schedule bot of claim 10 or the server of claim 11, wherein the control unit (350, 550) identifies the related
device based on the information stored in device information storage unit (310, 510).

14. The server of claim 11, wherein the server (500) further comprises an engine unit (540) that stores information
having high relevance with each other among a use time of the device, a use time of the related device, and functions
that the user uses in the device or the related device, and
wherein the control unit (550) generates the time schedule and the function information by further using the information
stored in the engine unit (540).

15. A system comprising the schedule bot (300) of claim 10 or the server (500) of claim 11, and further comprising the
related device,
wherein the time schedule includes information on a time difference between the execution of the first function and
the second function, and
wherein the related device maintains a Ready state in which that the related device is prepared for performing the
second function after a time corresponding to the time difference passed, based on the received time schedule and
function information.
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