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(67)  Aremote controller 31 for controlling an air-con-
ditioning apparatus including an outdoor unit 11 and an
indoor unit 21 includes a storage unit 65 that stores data
of different types of digital objects 211, a touch panel
display 55 including a display unit 63 that displays the
digital objects 211 and an operation input unit 61 that

detects an operation of the digital objects 211, and a con-
trol processor 69 that controls the touch panel display
55. The control processor 69 displays one of the digital
objects 211 associated with an operation expected from
a surrounding environment of the indoor unit 21 or an
operation history of the operation input unit 61.
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Description

Technical Field

[0001] The presentinvention relates to remote control-
lers.

Background Art

[0002] There have been remote controllers that do not

display unnecessary display content when shifting to a
power-save mode (see, for example, Patent Literature 1).

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2006-029634 (paragraph
[0092])

Summary of Invention
Technical Problem

[0004] A known technique described in Patent Litera-
ture 1 is intended to save power consumption, and thus,
a user interface is not designed for user’s convenience.
Thus, in the known technique described in Patent Liter-
ature 1, a user interface different from an operating en-
vironment is displayed in some cases. Thus, the known
technique described in Patent Literature 1 does not dis-
play an optimum user interface depending on the oper-
ating environment.

[0005] Since the known technique described in Patent
Literature 1 is intended to save energy consumption, op-
eration of hiding text information is performed to save
energy consumption, rather than to ease intuitive under-
standing. Thus, in the known technique described in Pat-
entLiterature 1, anintuitive userinterface is not displayed
depending on the operating environment.

[0006] In view of the above, known techniques as de-
scribed in Patent Literature 1 have a problem of a failure
in providing an optimum intuitive user interface depend-
ing on an operating environment.

[0007] The presentinvention has been made to solve
problems as described above, and an object thereof is
to provide a remote controller that can provide an opti-
mum intuitive user interface depending on an operating
environment. Solution to Problem

[0008] A remote controller according to the present in-
vention is configured to control an air-conditioning appa-
ratus including an outdoor unit and an indoor unit, and
includes a storage unit configured to store data of digital
objects of different types, a touch panel display including
adisplay unit configured to display the digital objects and
an operation input unit configured to detect an operation
of the digital objects, and a control processor configured
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to control the touch panel display. The control processor
displays one of the digital objects associated with an op-
eration expected from a surrounding environment of the
indoor unit or an operation history of the operation input
unit.

Advantageous Effects of Invention

[0009] According to the presentinvention, display con-
tent of a user interface can be configured depending on
a type of an operation expected from a surrounding en-
vironment or an operation history. Thus, the present in-
vention can provide a remote controller for providing an
optimum intuitive user interface depending on an oper-
ating environment.

Brief Description of Drawings
[0010]

[Fig. 1] Fig. 1 illustrates an example of a schematic
configuration of an air-conditioning system 1 accord-
ing to Embodiment 1 of the present invention.

[Fig. 2] Fig. 2 illustrates an example of a schematic
configuration of a remote controller 31 according to
Embodiment 1 of the present invention.

[Fig. 3] Fig. 3 illustrates an example of a detailed
configuration of the remote controller 31 according
to Embodiment 1 of the present invention.

[Fig. 4] Fig. 4 illustrates an example of state transition
between a normal configuration state and a special
configuration state according to Embodiment 1 of
the present invention.

[Fig. 5] Fig. 5 is a flowchart showing an operation
example of the remote controller 31 according to Em-
bodiment 1 of the present invention.

[Fig. 6] Fig. 6 illustrates an example of display of
digital objects 211 in a normal configuration state for
cooling according to Embodiment 1 of the present
invention.

[Fig. 7] Fig. 7 illustrates an example of a room tem-
perature determination index 530 according to Em-
bodiment 1 of the present invention.

[Fig. 8] Fig. 8illustrates an example of state transition
between a normal configuration state and a special
configuration state according to Embodiment 2 of
the present invention.

[Fig. 9] Fig. 9 is a flowchart showing an operation
example of the remote controller 31 according to Em-
bodiment 2 of the present invention.

[Fig. 10] Fig. 10 illustrates an example of display of
digital objects 251 in a special configuration state for
a setting in cooling operation start according to Em-
bodiment 3 of the present invention.

[Fig. 11] Fig. 11 illustrates an example of display of
digital objects 261 in a special configuration state for
a setting in heating operation start according to Em-
bodiment 3 of the present invention.
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[Fig. 12] Fig. 12 illustrates an example of display of
digital objects 271 in a special configuration state for
a setting in a cooling operation according to Embod-
iment 3 of the present invention.

[Fig. 13] Fig. 13 illustrates an example of display of
digital objects 281 in a special configuration state for
a setting in a heating operation according to Embod-
iment 3 of the present invention.

[Fig. 14] Fig. 14 illustrates an example of display of
digital objects 291 in a special configuration state for
a setting in cooling operation start according to Em-
bodiment 4 of the present invention.

[Fig. 15] Fig. 15 illustrates an example of display of
digital objects 311 in a special configuration state for
a setting in heating operation start according to Em-
bodiment 4 of the present invention.

[Fig. 16] Fig. 16 illustrates an example of display of
digital objects 321 in a special configuration state for
a setting in a cooling operation according to Embod-
iment 4 of the present invention.

[Fig. 17] Fig. 17 illustrates an example of display of
digital objects 331 in a special configuration state for
a setting in a heating operation according to Embod-
iment 4 of the present invention.

[Fig. 18] Fig. 18 illustrates an example of display of
digital objects 341 in a special configuration state for
a setting in cooling operation start according to Em-
bodiment 5 of the present invention.

[Fig. 19] Fig. 19 illustrates an example of display of
digital objects 351 in a special configuration state for
a setting in heating operation start according to Em-
bodiment 5 of the present invention.

[Fig. 20] Fig. 20 illustrates an example of display of
digital objects 361 in a special configuration state for
a setting in a cooling operation according to Embod-
iment 5 of the present invention.

[Fig. 21] Fig. 21 illustrates an example of display of
digital objects 371 in a special configuration state for
a setting in a heating operation according to Embod-
iment 5 of the present invention.

[Fig. 22] Fig. 22 illustrates an example of display of
digital objects 381 in a special configuration state for
a setting in cooling operation start according to Em-
bodiment 6 of the present invention.

[Fig. 23] Fig. 23 illustrates an example of display of
digital objects 391 in a special configuration state for
a setting in heating operation start according to Em-
bodiment 6 of the present invention.

[Fig. 24] Fig. 24 illustrates an example of display of
digital objects 411 in a special configuration state for
a setting in a cooling operation according to Embod-
iment 6 of the present invention.

[Fig. 25] Fig. 25 illustrates an example of display of
digital objects 421 in a special configuration state for
a setting in a heating operation according to Embod-
iment 6 of the present invention.
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Description of Embodiments

[0011] Embodiments of the present invention will be
described in detail with reference to the drawings. Steps
describing programs for performing operations according
to the embodiments of the present invention are proc-
esses that are performed on a time-series basis in the
order described herein. However, the processes do not
need to be performed on a time-series basis and may
include processes that are performed in parallel or indi-
vidually performed.

[0012] Functions described in the embodiments may
be implemented by any one of hardware or software.
That is, each block diagram described in the embodi-
ments may be a block diagram of hardware or a functional
block diagram of software. For example, each block di-
agram may be implemented by hardware such as a circuit
device or by software executed on an arithmetic unit such
as an unillustrated processor.

[0013] Blocks of block diagrams that will be referred to
in the embodiments only need to have their functions
performed, and do not need to be separated from one
another in terms of configuration. In Embodiments 1 to
6, aspects that are not specifically described are as-
sumed to be the same among Embodiments 1 to 6, and
the same reference signs denote the same functions or
components. Each of Embodiments 1 to 6 may be per-
formed solely or in combination. In either case, advan-
tages described later can be obtained. Each embodiment
shows only one example of a specific setting, but the
present invention is not limited to these examples.
[0014] Intheembodiments, asystemreferstoanentire
apparatus constituted by a plurality of devices. In the em-
bodiments, a network refers to a mechanism in which at
least two devices are connected to each other so that
information can be transmitted to one device to the other.
Devices that communicate with one another through the
network may be independent devices or internal blocks
constituting one device. In the embodiments, communi-
cation may be wireless communication or wire commu-
nication, of course, and may be communication as a com-
bination of wireless communication and wire communi-
cation. For example, wireless communication may be
performed in one section with wire communication being
performed in another section. Alternatively, communica-
tion from one device to another may be performed in wire
communication with communication from the other de-
vice to the one device being performed in wireless com-
munication.

Embodiment 1

(Configuration of Embodiment 1)

[0015] Fig. 1illustrates an example of a schematic con-
figuration of an air-conditioning system 1 according to

Embodiment 1 of the presentinvention. In Fig. 1, accord-
ing to Embodiment 1 of the presentinvention, the content
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displayed on an user interface 201 described later is de-
signed depending on an operation expected from a sur-
rounding environment or an operation history, thereby
providing an optimum intuitive user interface 201 de-
pending on an operating environment. This will be de-
scribed in detail below.

[0016] As illustrated in Fig. 1, the air-conditioning sys-
tem 1 includes an outdoor unit 11, an indoor unit 21 a,
anindoorunit21 b, anindoor unit 21 ¢, aremote controller
31 a, a remote controller 31 b, and a remote controller
31c.

[0017] The outdoor unit 11 is connected to the indoor
unit 21 a, the indoor unit 21 b, and the indoor unit 21 ¢
through refrigerant pipes 43. The outdoor unit 11 is con-
nected to the indoor unit 21 a, the indoor unit 21 b, and
the indoor unit 21 ¢ through transmission lines 41. The
indoor unit 21 a is connected to the indoor unit 21 b and
the remote controller 31 a through transmission lines 41.
The indoor unit 21 ¢ is connected to the remote controller
31 b and the remote controller 31 c through transmission
lines 41.

[0018] The indoor unit 21 a, the indoor unit 21 b, and
the remote controller 31 a are defined as a group #1, for
example. The indoor unit 21 c, the remote controller 31
b, and the remote controller 31 ¢ are defined as a group
#3, for example. For example, in group #1, operations of
the indoor unit 21 a and the indoor unit 21 b are controlled
based on various signals transmitted from the remote
controller 31 a, and the outdoor unit 11 is controlled ac-
cordingly. For example, in group #2, an operation of the
indoor unit 21 c is controlled based on various signals
transmitted from the remote controller 31 b or the remote
controller 31 ¢, and the outdoor unit 11 is controlled ac-
cordingly. That is, the outdoor unit 11 is in cooperation
with an operation of one of the indoor unit 21 a to the
indoor unit 21 ¢, and a refrigeration cycle is formed as
described later.

[0019] The indoor unit 21 a, the indoor unit 21 b, and
the indoor unit21 c willbe collectively referred to asindoor
units 21 unless otherwise specified. The remote control-
ler 31 a, the remote controller 31 b, and the remote con-
troller 31 ¢ will be collectively referred to as remote con-
trollers 31 unless otherwise specified.

[0020] The transmission lines 41 described above are
an example in which a communication medium is wired.
However, the present invention is not limited to this ex-
ample. For example, the transmission lines 41 may use
a wireless communication medium. The communication
medium may be either wired or wireless, and a commu-
nication protocol thereof is not specifically limited. For
example, communication may be performed between the
outdoor unit 11 and the indoor unit 21 through a wired or
wireless communication medium using a dedicated com-
munication protocol or a general-purpose communica-
tion protocol.

[0021] For example, communication may be per-
formed between the indoor unit 21 and the remote con-
troller 31 through a wired or wireless communication me-
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dium using a dedicated communication protocol. For ex-
ample, communication may be performed between the
indoor unit 21 and the remote controller 31 through a
wired or wireless communication medium using a gen-
eral-purpose communication protocol. Specifically, com-
munication may be performed between the indoor unit
21 and the remote controller 31 through a wireless com-
munication medium using a communication protocol de-
fined according to a request for comments (RFC). In this
case, the remote controller 31 does not need to be ded-
icated equipment for controlling the indoor unit 21, and
may be virtual equipment virtually implemented as an
application for smartphones or other devices as long as
the equipment has functions described later.

[0022] As described above, when various instructions
are issued from the remote controller 31 to the indoor
unit 21, the indoor unit 21 operates in cooperation with
the outdoor unit 11 based on the issued various instruc-
tions. For example, since the outdoor unit 11 and the
indoor unit 21 are connected to each other through the
refrigerant pipes 43, compression and expansion of re-
frigerant are alternately repeated, thereby forming a re-
frigeration cycle. Consequently, the indoor unit 21 con-
ditions air in an air-conditioned space.

[0023] Specifically, the air-conditioning system 1 in-
cludes an unillustrated refrigerant circuit, and supplies
conditioned air to an air-conditioned space in a cooling
operation or a heating operation. The air-conditioning
system 1 supplies cold air in the cooling operation, for
example. The air-conditioning system 1 supplies hot air
in the heating operation, for example. The unillustrated
refrigerant circuit is charged with refrigerant. Thus, the
refrigerantin the refrigerant circuit circulates in the refrig-
erant pipes 43, thereby forming a vapor compression re-
frigeration cycle.

[0024] More specifically, in the unillustrated refrigerant
circuit, the outdoor unit 11 includes a compressor, an
outdoor unit-side heat exchanger, an outdoor unit-side
fan, an outdoor unit-side expansion valve, and a four-
way valve (each not shown), for example. For example,
in the unillustrated refrigerant circuit, the indoor unit 21
includes an indoor unit-side heat exchanger, an indoor
unit-side fan, and an indoor unit-side expansion valve
(each not shown). In the refrigerant circuit, the compres-
sor, the four-way valve, the outdoor unit-side heat ex-
changer, the outdoor unit-side expansion valve, the in-
door unit-side expansion valve, and the indoor unit-side
heat exchanger are connected to one another through
the refrigerant pipes 43.

[0025] The outdoor unit 11 controls the compressor,
the four-way valve, the outdoor unit-side heat exchanger,
the outdoor unit-side fan, and the outdoor unit-side ex-
pansion valve based on various instructions transmitted
from the outside, such as various instructions transmitted
from the remote controller 31 through the indoor unit 21.
[0026] For example, the outdoor unit 11 drives the
compressor based on various instructions transmitted
from the remote controller 31, compresses refrigerant
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sucked into the compressor, and discharges the refrig-
erant under an optional pressure. The outdoor unit 11
actuates the four-way valve based on various instructions
transmitted from the remote controller 31 and switches
paths of the refrigerant pipes 43 to supply high-temper-
ature high-pressure refrigerant discharged from the com-
pressor to the outdoor unit-side heat exchanger and the
indoor unit-side heat exchanger and switch an operation
between a cooling operation and a heating operation.
The outdoor unit 11 exchanges heat between refrigerant
passing through the outdoor unit-side heat exchanger
and air around the outdoor unit-side heat exchanger. The
outdoor unit 11 drives the outdoor unit-side fan based on
various instructions transmitted from the remote control-
ler 31, and supplies air for heat exchange to the outdoor
unit-side heat exchanger to promote heat exchange in
the outdoor unit-side heat exchanger. The outdoor unit
11 adjusts an opening degree of the outdoor unit-side
expansion valve based on various instructions transmit-
ted from the remote controller 31 and controls a flow rate
of refrigerant flowing in the refrigerant pipes 43.

[0027] The indoor unit 21 controls the indoor unit-side
heat exchanger, the indoor unit-side fan, and the indoor
unit-side expansion valve based on various instructions
transmitted from the outside, such as various instructions
transmitted from the remote controller 31 through the in-
door unit 21. For example, the indoor unit 21 exchanges
heatbetween refrigerant passing through the indoor unit-
side heat exchanger and air around the indoor unit-side
heat exchanger. The indoor unit 21 adjusts an opening
degree of the indoor unit-side expansion valve based on
various instructions transmitted from the remote control-
ler 31 and controls a flow rate of refrigerant flowing in the
refrigerant pipes 43.

[0028] Then, an example of addresses set in the out-
door unit 11 and the indoor unit 21 will be described. The
addresses are set at values that do not overlap among
devices to specify one device in a network among the
outdoor unit 11, the indoor unit 21 a, the indoor unit 21
b, the indoor unit 21 ¢, the remote controller 31 a, the
remote controller 31 b, and the remote controller 31 c.
[0029] For example, "051" is set as an address in the
outdoor unit 11. In the indoor unit 21 a, "001" is set as
an address. In the indoor unit 21 b, "002" is set as an
address. In the indoor unit 21 ¢, "003" is set as an ad-
dress. In the remote controller 31 a, "101" is set as an
address. In the remote controller 31 b, "103" is set as an
address. In the remote controller 31 ¢, "153" is set as an
address.

[0030] Addresses set in the outdoor unit 11 are, for
example, from "051" to "100" but is not limited to these
values. Addresses set in the indoor unit 21 are, for ex-
ample, from "001" to "050" but is not limited to these val-
ues. Addresses set in the remote controller 31 are, for
example, "101" to "200" but is not limited to these values.
[0031] Setting of the addresses may be performed by,
for example, an unillustrated rotary switch or other de-
vices. The numerical values of the addresses described
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above are merely examples, and the present invention
is not limited to these values. The numbers of the outdoor
units 11, the indoor units 21, and the remote controllers
31 described above are merely examples, and the
present invention is not limited to these numbers. For
example, the air-conditioning system 1 may include one
outdoor unit 11, one indoor unit 21, and one remote con-
troller 31. The method for setting the addresses is an
example, and the present invention is not limited to this
method.

[0032] A configuration of the remote controller 31 will
be described below with reference to Figs. 2 and 3. Fig.
2 illustrates an example of a schematic configuration of
the remote controller 31 according to Embodiment 1 of
the present invention. Fig. 3 illustrates an example of a
detailed configuration of the remote controller 31 accord-
ing to Embodiment 1 of the present invention. An appa-
ratus including the outdoor unit 11 and the indoor unit 21
illustrated in Fig. 1 or Fig. 2 is assumed to be an air-
conditioning apparatus.

[0033] As illustrated in Fig. 2, the indoor unit 21 and
the outdoor unit 11 are connected to each other through
the refrigerant pipe 43. Each of the outdoor unit 11, the
indoor unit 21, and the remote controller 31 transmits and
receives various signals through the transmission lines
41. The indoor unit 21 and the remote controller 31 are
connected to each other through a power supply line 42.
The indoor unit21 supplies power to the remote controller
31 through the power supply line 42. Thus, the remote
controller 31 is actuated by receiving power from the in-
door unit 21.

[0034] As described above, through the transmission
lines 41, the indoor unit 21 and the remote controller 31
also are assumed to perform wire communication, but
the present invention is not limited to this example. That
is, the transmission lines 41 only needs to be a commu-
nication medium. Since the transmission lines 41 may
be a wireless medium, the indoor unit 21 and the remote
controller 31 may perform wireless communication.
[0035] The power supply line 42 described above is
assumed to be connected by wires, but the present in-
vention is not limited to this example. For example, the
power transmission medium of the indoor unit 21 may be
air. In this case, the indoor unit 21 wirelessly supplies
electric power to the remote controller 31. That is, the
indoor unit 21 may supply electric power to the remote
controller 31 by wireless power supply. The type of the
wireless power supply is not specifically limited, and may
be electromagnetic induction, resonant coupling, or elec-
tric field coupling, for example.

[0036] Inthe example described above, the indoor unit
21 is used as a power supply source from the outside to
the remote controller 31. However, the presentinvention
is not limited to this example. Electric power may be di-
rectly supplied to the remote controller 31 from an unil-
lustrated external power supply, such as a commercial
power supply.

[0037] Inthe example described above, electric power
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is supplied to the remote controller 31 from the outside.
However, the present invention is not limited to this ex-
ample. For example, the remote controller 31 may be
equipped with a secondary battery or a primary battery
so thatthe remote controller 31 can perform various func-
tions even without external power supply. The secondary
battery is not specifically limited, and may be a lithium
ion secondary battery, for example. The primary battery
is not specifically limited, and may be a lithium battery,
for example.

[0038] The remote controller 31 includes a communi-
cation unit 51, a power supply unit 53, a touch panel
display 55, a storage unit 65, a sensor module 67, and
a control processor 69, for example. The touch panel
display 55 is constituted by an operation input unit 61
and a display unit 63. The operation input unit 61 is a unit
serving as the userinterface 201 described later and con-
figured to receive the type of an operation from the out-
side, and is variously configured based on an operation
principle of a touch panel.

[0039] For example, the touch panel is assumed to be
constituted by a matrix switch. In this case, the touch
panel is constituted by a plane of switches composed of
electrodes arranged in columns and rows with regular
intervals in a lattice pattern. Thus, two upper and lower
layers of electrodes are each formed. When an operator
depresses a part of the plane, the two upper and lower
layers of electrodes come into contact with each other.
Consequently, a closed circuit is formed so that position
information regarding a vertical direction and a lateral
direction is detected. That is, the operation input unit 61
is constituted by the two upper and lower layers of elec-
trodes described above.

[0040] As another configuration, it is assumed that the
touch panel is of a resistive film type, for example. In this
case, the touch panel is constituted by metal thin films in
which electrodes formed in two upper and lower layers
are transparent electrodes. The metal thin films have a
predeterminedresistance, and a voltage is applied to one
of the two opposed metal thin films. In this state, when
an operator depresses a part of the first plane, a voltage
corresponding to the location of the operation is gener-
ated on the second plane. When the generated voltage
is detected, the location of the operation is detected as
an analog quantity. That is, the operation input unit 61 is
constituted by the metal thin films described above.
[0041] As still another configuration, it is assumed that
the touch panel is of a surface acoustic wave type, for
example. In this case, in the touch panel, piezoelectric
elements are provided at a plurality of corners on a sub-
strate such as a rigid glass. When a part of the plane of
the piezoelectric elements is depressed, oscillatory
waves are generated. At this time, if a finger of the op-
erator is in contact with the plane, this contact point be-
comes a fixed point at which the oscillatory waves are
absorbed and some of the oscillatory waves are
bounced. Such bounced oscillatory waves are detected
due to generation of a voltage of the piezoelectric ele-
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ments. Thus, if reflection times are measured at various
locations on the plane, information on the location with
which the operator is in contact is detected. That is, the
operation input unit 61 is constituted by the piezoelectric
elements described above.

[0042] As yet another configuration, it is assumed that
the touch panel is of an infrared ray type, for example.
In this case, in the touch panel, an infrared ray LED is
used as a light source, infrared light emitted from the
infrared ray LED is shut off, and a light-receiving element
detects a shut-off location so that information on the lo-
cation with which the operator is in contact is detected.
That is, the operation input unit 61 is constituted by the
infrared ray LED and the light-receiving element de-
scribed above.

[0043] As yet another configuration, it is assumed that
the touch panel is of a capacitance type, for example. In
this case, the touch panel includes a drive electrode, a
reception electrode, and a dielectric covering the recep-
tion electrode. An electric field is generated from the drive
electrode, and a change in capacitance between a con-
tactend, such as afinger, of an operator and the dielectric
is obtained by the reception electrode so that information
on the location with which the operator is in contact is
detected. Thatis, the operation inputunit 61 is constituted
by the drive electrode and the reception electrode.
[0044] As yet another configuration, it is assumed that
the touch panel is of an electromagnetic induction type,
for example. In this case, in the touch panel, a magnetic
field detection sensor is located in a lower portion of a
screen, and electromagnetic induction occurs at a loca-
tion with which a device generating a magnetic field, such
as an electronic pen, is in contact with the screen. Con-
sequently, a contact location of the electronic pen used
by the operator is detected. That is, the operation input
unit 61 is constituted by the magnetic field detection sen-
SOr.

[0045] Inthe above description, the example of the op-
eration input unit 61 has been described. However, the
present invention is not limited to this example. For ex-
ample, in a case where an unillustrated reproducing de-
vice plays back a digital object 211 described later as a
stereoscopic vision or a stereoscopic image in a three-
dimensional space, the unillustrated image pickup device
may capture a position of a physical object such as a
finger operating the digital object 211. In this case, the
operation input unit 61 is an unillustrated image pickup
device.

[0046] That is, the operation input unit 61 only needs
to be the user interface 201 that receives a control in-
struction associated with an operation by a user as de-
scribed later, and an embodiment thereof is not specifi-
cally limited.

[0047] The display unit 63 is a device serving as the
user interface 201 described later and configured to out-
put display content to the outside. The display unit 63 is
aliquid crystal display, for example. However, the display
unit 63 is not limited to the liquid crystal display. For ex-
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ample, the display unit 63 may be an organic electrolu-
minescence (EL) display. In this case, the user interface
201 described later is constituted by the organic EL dis-
play and a touch panel. The display unit 63, for example,
may be a reproduced image of a stereoscopic vision or
a stereoscopic image obtained as a hologram. In this
case, the display unit 63 only needs to be constituted by,
for example, a reproducing device using a laser irradia-
tion device and a hologram and an image pickup device
that detects a location at which a user touches a repro-
duced image.

[0048] In short, the display unit 63 only needs to be the
user interface 201 that displays a target of an operation
by a user or an operation result, for example, as de-
scribed later, and an embodiment thereof is not specifi-
cally limited.

[0049] The power supply unit 53 converts supplied
electric power to a working power in the remote controller
31. For example, in the case of supplying alternating cur-
rent (AC) power, the power supply unit 53 converts the
AC power to adirect current (DC) power in arange usable
in the remote controller 31. In the case of supplying DC
power, the power supply unit 53 converts the DC power
to DC power in a range usable in the remote controller
31. In the case of supplying power from a secondary bat-
tery or a primary battery, the power supply unit 53 only
needs to be configured to have a control function for sta-
bly obtaining electric power from the secondary battery
or the primary battery.

[0050] The communication unit 51 modulates various
signals transmitted from the control processor 69 to
transmission signals, and transmits the modulated trans-
mission signals to the indoor unit 21 through the trans-
mission lines 41. The communication unit 51 demodu-
lates various signals transmitted from the indoor unit 21
to reception signals, and transmits the demodulated re-
ception signals to the control processor 69.

[0051] The storage unit 65 temporarily stores data us-
ing arewritable random access memory (RAM). The stor-
age unit 65 stores, various data items associated with
various modules constituted by various processing pro-
grams, various parameters, and types of operations of,
for example, the digital objects 211 described later, by
using a read only memory (ROM). That is, the storage
unit 65 is constituted by a RAM and a ROM, for example.
Detailed examples of the various data items stored in the
storage unit 65 will be described with reference to Fig. 3.
[0052] The sensor module 67 detects a surrounding
environment of the remote controller 31, for example.
The sensor module 67 includes, for example, a human
sensor module 81, a temperature sensor module 83, a
humidity sensor module 85, and an illuminance sensor
module 87. The human sensor module 81 detects the
presence of a person. The temperature sensor module
83 detects a room temperature. The humidity sensor
module 85 detects humidity in a room. The illuminance
sensor module 87 detects an illuminance in a room.
[0053] The sensor module 67 may include only a tem-
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perature sensor module 83. The sensor module 67 may
be constituted by the human sensor module 81 and the
temperature sensor module 83. As an embodiment of
the configuration of the sensor module 67, the tempera-
ture sensor module 83 and the humidity sensor module
85 may be integrated. A detailed example of the sensor
module 67 will be described later with reference to Fig. 3.
[0054] The control processor69is, forexample, a proc-
essor that reads various data items or other information
from the storage unit 65, and processes the various re-
adout data or other information based on a frequency of
an unillustrated oscillator configured to transmit a con-
stant clock. The control processor 69 processes various
signals transmitted from the operation input unit 61. The
control processor 69 processes various signals to be out-
put by the display unit 63. The control processor 69 proc-
esses various signals transmitted from the sensor mod-
ule 67. The control processor 69 stores various data
items in the storage unit 65. The control processor 69
transmits various signals to the communication unit 51.
The various modules virtually implemented when the
control processor 69 processes various signals will be
described with reference to Fig. 3.

[0055] With reference to Fig. 3, examples of detailed
configurations of the control processor 69, the storage
unit 65, and the sensor module 67 will be described. First,
an example of a detailed configuration of the control proc-
essor 69 will be described. As illustrated in Fig. 3, in the
control processor 69, an operation status determining
module 101, a surrounding environment determining
module 102, an operation history determining module
103, and an image processing module 105, for example,
are virtually configured depending on execution of vari-
ous processes.

[0056] The operation status determining module 101
determines whether the indoor unit 21 operates or not
based on various information items transmitted from the
communicationunit51. The operation status determining
module 101 may determine an operation status of the
indoor unit 21 based on various information items stored
in the storage unit 65, such as various information items
stored in an operation status data storage region 181 as
described later.

[0057] The surrounding environment determining
module 102 determines a surrounding environment of
the remote controller 31. The surrounding environment
determining module 102 includes a presence determin-
ing module 111, a temperature determining module 112,
a humidity determining module 113, and an illuminance
determining module 114, for example. The presence de-
termining module 111 determines whether a person is
present around the remote controller 31 or not, based on
various signals transmitted from the human sensor mod-
ule 81.

[0058] The temperature determining module 112 de-
termines a temperature around the remote controller 31
based on various signals transmitted from the tempera-
ture sensor module 83 and a predetermined threshold
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value of temperature. The predetermined threshold value
of temperature, which will be specifically described later,
includes a plurality of threshold values, such as a cooling
determination temperature to be used by the remote con-
troller 31 for assuming that a cooling operation is per-
formed and a heating determination temperature to be
used by the remote controller 31 forassuming that a heat-
ing operation is performed.

[0059] The humidity determining module 113 deter-
mines humidity around the remote controller 31 based
on various signals transmitted from the humidity sensor
module 85 and a predetermined threshold value of hu-
midity. The illuminance sensor module 87 determines an
illuminance around the remote controller 31 based on
various signals transmitted from the illuminance sensor
161 and a predetermined threshold value of illuminance.
[0060] Inshort,the surrounding environmentdetermin-
ing module 102 uses an output of the sensor module 67,
and performs determination corresponding to sensors
provided in the sensor module 67. For example, in acase
where the sensor module 67 includes a wind speed sen-
sor, an airflow rate sensor, or other sensors, the sur-
rounding environment determining module 102 performs
determination corresponding to these sensors. In a case
where the sensor module 67 includes a sensor for meas-
uring brain waves of a human, the surrounding environ-
ment determining module 102 only needs to include a
computing module for associating the brain waves of a
human with an action pattern associated with the brain
waves of a human.

[0061] The surrounding environment determining
module 102 may determine the surrounding environment
with reference to various information items stored in the
storage unit 65 such as various information items stored
in a surrounding environment data storage region 182
as described later, as well as the various signals directly
transmitted from the sensor module 67.

[0062] The operation history determining module 103
determines an operation history of the remote controller
31. The operation history determining module 103 in-
cludes an operation mode determining module 116, for
example. The operation mode determining module 116
determines a last performed operation mode with refer-
ence to a past operation history, based on various infor-
mation items stored in the storage unit 65, such as var-
ious information items stored in an operation history data
storage region 184 as described later.

[0063] The image processing module 105 transmits
digital object data as data for producing a digital image
to the display unit 63 and the storage unit 65. The image
processing module 105 determines various states of the
digital objects 211 based on digital object data stored in
the storage unit 65. For example, the image processing
module 105 is constituted by an object state determining
module 118 and an object drawing module 119, for ex-
ample.

[0064] The object state determining module 118 deter-
mines various states of the digital objects 211 based on
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various information items stored in the operation history
data storage region 184 allocated to the storage unit 65
described later, for example. Based on various informa-
tion items held in a default data storage region 183 and
the operation history data storage region 184 allocated
to the storage unit 65 as described later, the object draw-
ing module 119 generates digital object data, transmits
the generated result to the display unit 63, and causes
the display unit 63 to display a digital image, for example.
[0065] An example of a detailed configuration of the
storage unit 65 will be described below. Storage regions
such as the operation status data storage region 181,
the surrounding environment data storage region 182,
the default data storage region 183, and the operation
history data storage region 184 are allocated to the stor-
age unit 65.

[0066] The operation status data storage region 181
stores, for example, operation status data of the indoor
unit 21 among various signals transmitted from the com-
munication unit 51. Here, the operation status data stor-
age region 181 may be a ring buffer as a logical config-
uration that holds transmitted various signals on a time-
series basis and, when there become no regions to hold
signals, restarts holding signals from a region holding a
signal first.

[0067] The surrounding environment data storage re-
gion 182 stores various signals transmitted from the sen-
sor module 67 or various signals transmitted from the
surrounding environment determining module 102, for
example. Here, the surrounding environment data stor-
age region 182 may be a ring buffer as a logical config-
uration that holds transmitted various signals on a time-
series basis and, when there become no regions to hold
signals, restarts holding signals from a region holding a
signal first.

[0068] For example, determination results of the pres-
ence of a person transmitted from the human sensor
module 81 are stored in the surrounding environment
data storage region 182 on a time-series basis for each
presence determination period of the human sensor
module 81. The person presence determination results
transmitted from the human sensor module 81 are se-
quentially stored on atime-series basis so that the remote
controller 31 can refer to the person presence determi-
nation results based on a current detection result, and
also refer to the person presence determination results
based on an immediately preceding detection result,
such as a result of 30 seconds before.

[0069] The presence determination periods of the hu-
man sensor module 81 may be finely defined so that the
immediately preceding presence determination can be
performedin ashortertime. In a case where itis expected
that persons less frequently come and goin a period such
as nighttime, the presence determination periods of the
human sensor module 81 may be set relatively longer.
[0070] The default data storage region 183 stores dig-
ital object data with a default setting, for example. The
digital object data is composed of object shape data, ob-
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ject location data, object size data, object type data, and
object color space data, for example.

[0071] The object shape data includes various infor-
mation items specifying a shape of digital object data to
be displayed through the display unit 63, for example.
Specifically, the object shape data includes data con-
cerning normal display image information and data con-
cerning highlighted display image information.

[0072] The object location data includes various infor-
mation items specifying a location of digital object data
to be displayed through the display unit 63, for example.
The object size data includes various information items
specifying a size of digital object data to be displayed
through the display unit 63, for example. The object type
data includes various information items specifying a type
of digital object data, for example.

[0073] The object color space data includes various
information items specifying a color of digital object data
to be displayed through the display unit 63, for example.
Specifically, the object color space data is composed of
hue data, saturation data, lightness data, and luminance
data. Among these data items, the lightness data and
the luminance data are selected depending on an algo-
rithm for producing a color of digital object data. For ex-
ample, in a case where a hue saturation value (HSV)
color space is used for color production, the hue data,
the saturation data, and the lightness data are applied.
In a case where a hue saturation lightness (HLS) color
space is used for color production, for example, the hue
data, the saturation data, and the luminance data are
applied.

[0074] Thedigital objectdata described above is mere-
ly an example, and the present invention is not limited to
this example. As the digital object data described above,
for example, the object shape data, the object location
data, the object size data, and the object color space
data may be associated with each object type data. In
the logical configuration, the object shape data, the object
location data, the object size data, the object type data,
and the object color space data, for example, may be
associated with one another so that these data items are
referred to by one another.

[0075] The operation history data storage region 184
stores operation mode data, operation mode relation da-
ta, and digital object data, for example. The operation
mode data is associated with an operation mode among,
for example, the digital objects 211 operated by the op-
eration input unit 61, for example, and is data associated
with a specified operation mode. The operation mode
relation data is, for example, various data items related
to a specified operation mode. For example, in a case
where a cooling operation is specified as an operation
mode, the operation mode relation data is various data
items on settings in the cooling operation. Similarly, in a
case where a heating operation is specified as an oper-
ation mode, the operation mode relation data is various
data items on settings in the heating operation.

[0076] Digitalobjectdata storedinthe operation history
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data storage region 184 is composed of object state data,
object shape data, object location data, object size data,
object type data, and object color space data, for exam-
ple. In the object state data, various drawing histories of
digital object data are held on a time-series basis. The
object shape data, the object location data, the object
size data, the object type data, and the object color space
data are data items similar to those described above, and
an immediately preceding state is held. The operation
history data described above is merely an example, and
the present invention is not limited to this example.
[0077] An example of a detailed configuration of the
sensor module 67 will be described below. The human
sensor module 81 includes a pyroelectric infrared ray
sensor 131, a signal processor 132, and a human detec-
tor 133. The pyroelectric infrared ray sensor 131 is con-
stituted by, for example, a Fresnel lens, a pyroelectric
element, and a junction field effect transistor. The pyro-
electric infrared ray sensor 131 causes infrared rays col-
lected by the Fresnel lens to be supplied onto the pyro-
electric element and changes a gate voltage of the junc-
tion field effect transistor depending on an output of the
pyroelectric element so that an output voltage of the junc-
tion field effect transistor changes and the resulting out-
put voltage is supplied as an output of the pyroelectric
infrared ray sensor 131 to the signal processor 132.
[0078] The number of pyroelectric elementsis not spe-
cifically limited. For example, the pyroelectric infrared ray
sensor 131 may include only one pyroelectric element.
Alternatively, a plurality of pyroelectric elements may be
arranged in the pyroelectric infrared ray sensor 131.
[0079] The signal processor 132 is constituted by a low
pass filter (LPF), an amplifier, and an A/D converter, re-
duces noise of an output voltage supplied from the py-
roelectric infrared ray sensor 131, converts the resulting
output voltage to a digital signal, and transmits the digital
signalto the human detector 133. The LPF removes pow-
er supply noise, for example, from the minute output volt-
age of the pyroelectric infrared ray sensor 131 and trans-
mits the resulting signal as an analog signal to the am-
plifier. The amplifier amplifies the analog signal and
transmits the analog signal to the A/D converter. The A/D
converter converts the amplified analog signal to a digital
signalin a predetermined sampling period, and transmits
the digital signal to the human detector 133. The human
detector 133 is constituted by a threshold value setting
unit and a comparator. The human detector 133 uses the
comparator to perform a comparison to determine wheth-
er the digital value exceeds a threshold value set by the
threshold value setting unit or not, and transmits a com-
parison result to the control processor 69.

[0080] The temperature sensor module 83 includes a
temperature sensor 141 and a signal processor 142. The
temperature sensor 141 is constituted by a plurality of
thermistors, for example. The temperature sensor 141
has its resistance vary depending on a change in tem-
perature, and transmits this variation of the resistance
as an analog signal to the signal processor 142. The sig-
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nal processor 142 is constituted by an LPF, an amplifier,
and an A/D converter. The LPF removes a noise com-
ponent of the analog signal transmitted from the temper-
ature sensor 141, and transmits the resulting signal to
the amplifier. The amplifier amplifies the analog signal
and transmits the amplified analog signal to the A/D con-
verter. The A/D converter converts the amplified analog
signal to a digital signal in a predetermined sampling pe-
riod, and transmits the digital signal to the control proc-
essor 69.

[0081] The humidity sensor module 85 includes a hu-
midity sensor 151 and a signal processor 152. The hu-
midity sensor 151 is constituted by a plurality of sets of
capacitance sensors each including an upper electrode,
alower electrode, and a high molecule moisture sensitive
material, for example. In the humidity sensor 151, a ca-
pacitance of the high molecule moisture sensitive mate-
rial disposed between the upper electrode and the lower
electrode varies with a humidity change, and this varia-
tion of capacitance is transmitted as an analog signal to
the signal processor 152. The signal processor 152 is
constituted by an LPF, an amplifier, and an A/D converter.
The LPF removes a noise component of the analog signal
transmitted from the humidity sensor 151, and transmits
the resulting signal to the amplifier. The amplifier ampli-
fies the analog signal and transmits the amplified analog
signal to the A/D converter. The A/D converter converts
the amplified analog signal to a digital signal in a prede-
termined sampling period, and transmits the digital signal
to the control processor 69.

[0082] The illuminance sensor module 87 includes an
illuminance sensor 161 and a signal processor 162. The
illuminance sensor 161 is constituted by a plurality of
photodiodes, for example. The illuminance sensor 161
transmits detection results of the photodiodes as an an-
alog signal to the signal processor 162. The signal proc-
essor 162 is constituted by an LPF, an amplifier, and an
A/D converter. The LPF removes a noise component of
the analog signal transmitted from the illuminance sensor
161, and transmits the resulting signal to the amplifier.
The amplifier amplifies the analog signal and transmits
the amplified analog signal to the A/D converter. The A/D
converter converts the amplified analog signal to a digital
signal in a predetermined sampling period, and transmits
the digital signal to the control processor 69.

[0083] The configurations described above are merely
examples, and the present invention is not limited to
these examples. For example, the control processor 69
only needs to perform various computations, and a func-
tional configuration thereof is not specifically limited. For
example, regions allocated in the storage unit 65 are
merely examples, and the control processor 69 only
needs to refer to a region from which data is obtained
and a region in which data is stored. The sensor module
67 may have a configuration simpler than that described
above.

[0084] Specifically, the human sensor module 81 may
be constituted only by the pyroelectric infrared ray sensor
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131, and does not need to include the other components.
In this case, a process corresponding to the signal proc-
essor 132 can be performed by providing an interface
between the sensor module 67 and the control processor
69. A process corresponding to the human detector 133
only needs to be performed by the control processor 69.
Similarly, the temperature sensor module 83 may be con-
stituted only by the temperature sensor 141, the humidity
sensor module 85 may be constituted only by the humid-
ity sensor 151, and the illuminance sensor module 87
may be constituted only by the illuminance sensor 161.

(Operation in Embodiment 1)

[0085] Transition of a configuration state of, for exam-
ple, the digital object 211 to be displayed by the display
unit 63 of the remote controller 31 will be described. Fig.
4 illustrates an example of state transition between a nor-
mal configuration state and a special configuration state
according to Embodiment 1 of the present invention. As
illustrated in Fig. 4, the digital object 211, for example, is
assumed to be in the normal configuration state and the
special configuration state. The normal configuration
state is a configuration in a case where digital object data
is drawn in a default setting. The special configuration
state is a configuration in which display content of the
user interface 201 is drawn depending on the type of an
operation expected from a surrounding environment or
an operation history. For example, the following state
transition is performed.

(Normal Configuration State)

[0086] If no special configuration mode instruction is
issued (step S11), the control processor 69 maintains
the normal configuration state. If a special configuration
mode instruction is issued (step S12), the control proc-
essor 69 causes the state to transition to the special con-
figuration state.

(Special Configuration State)

[0087] If a predetermined time has not elapsed (step
S13), the control processor 69 maintains the special con-
figuration state. If a special configuration display instruc-
tion is issued (step S13), the control processor 69 main-
tains the special configuration state. If the predetermined
time has elapsed (step S14), the control processor 69
causes the state to transition to the normal configuration
state. If no special configuration display instruction is not
issued (step S14), the control processor 69 causes the
state to transition to the normal configuration state.
[0088] An example of operation of a digital object dis-
play process will be described on the premise of the state
transition described above. Fig. 5 is a flowchart showing
an operation example of the remote controller 31 accord-
ing to Embodiment 1 of the present invention.

[0089] Processesinsteps S23to S25 are temperature
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determination processes in which the digital objects 211,
for example, are displayed depending on a surrounding
environment. Processes in steps S27 to S29 are opera-
tion history determination processes in which the digital
objects 211, for example, are displayed depending on an
operation history. That is, operations described with ref-
erence to Fig. 5 are processes in which the digital objects
211, for example, are displayed depending on the sur-
rounding environment or the operation history. As trig-
gers for transitioning to processes depending on the sur-
rounding environment or the operation history, the pres-
ence/absence of a special configuration mode instruction
and an operation status of the indoor unit 21, forexample,
are used.

(Step S21)

[0090] The remote controller 31 determines whether a
special configuration mode instruction is issued or not. If
the special configuration mode instruction is issued, the
remote controller 31 proceeds to step S22. On the other
hand, if no special configuration mode instruction is is-
sued, the remote controller 31 returns to step S21.
[0091] The special configuration mode instruction may
be an instruction transmitted from an external terminal
such as a smartphone. In the case where a user is as-
sumed to wish to start air-conditioning at 7 p.m., for ex-
ample, the user issues a special configuration mode in-
struction to the remote controller 31 with a smartphone
or other devices so that the user can operate the digital
object 211, for example, displayed in the special config-
uration mode after having entered a room provided with
the remote controller 31. If an application for implement-
ing a virtual environment of the remote controller 31 is
installed in the smartphone or other devices, the digital
object 211 supposed to be displayed on the remote con-
troller 31, for example, can be displayed on the smart-
phone or other devices.

[0092] Forexample, asthe special configuration mode
instruction, the special configuration mode may be in-
structed based on information such as various preset
time information items that have been previously set. For
example, the remote controller 31 may transition to the
special configuration mode based on a preset action his-
tory or a preset schedule of a person, for example. Spe-
cifically, in a case where it is determined based on, for
example, an action history or a schedule of a person that
a user uses aroom to be air-conditioned from 9 a.m., the
remote controller 31 may transition to the special config-
uration mode at 9 a.m.

[0093] Forexample, the special configuration mode in-
struction may depend on a person presence determina-
tion result. For example, the remote controller 31 may
transition to a state in which the special configuration
mode instruction is issued when the person presence
determination result changes from absent to present.
Such a case of using the person presence determination
result will be described later with reference to Figs. 8 and
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9 in Embodiment 2.
(Step S22)

[0094] The remote controller 31 determines whether
the indoor unit 21 operates or not. If the indoor unit 21
does not operate, the remote controller 31 proceeds to
step S23. On the other hand, if the indoor unit 21 oper-
ates, the remote controller 31 proceeds to step S27.
[0095] The state in which the indoor unit 21 does not
operate herein includes not only a state in which a power
supply to the indoor unit 21 is shut off but also a state in
which the indoor unit 21 is on standby for operation. For
example, the indoor unit 21 and the outdoor unit 11 may
perform refrigerant stagnation operation. On the other
hand, the state in which the indoor unit 21 operates is a
state in which the outdoor unit 11 operates with operation
of the indoor unit 21 and a refrigeration cycle is formed
in the indoor unit 21 and the outdoor unit 11, and is as-
sumed to be a state in which air-conditioning is per-
formed.

(Step S23)

[0096] The remote controller 31 determines a range of
a room temperature. If the room temperature is in the
range from a heating determination temperature to cool-
ing determination temperature, both inclusive, the re-
mote controller 31 proceeds to step S30. If the room tem-
perature is lower than the heating determination temper-
ature, the remote controller 31 proceeds to step S24. If
the room temperature is higher than the cooling determi-
nation temperature, the remote controller 31 proceeds
to step S25.

(Step S24)

[0097] The remote controller 31 displays the digital ob-
ject 211 associated with a setting in heating operation
start, and transitions to step S26.

(Step S25)

[0098] The remote controller 31 displays the digital ob-
ject 211 associated with a setting in cooling operation
start, and transitions to step S26.

(Step S26)

[0099] The remote controller 31 determines whether a
predetermined time has elapsed or not. If the predeter-
mined time has elapsed, the remote controller 31 finishes
the process. On the other hand, if the predetermined time
has not elapsed, the remote controller 31 returns to step
S22. Here, the predetermined time is, for example, 5 min-
utes, but the present invention is not limited to this time.
That is, the remote controller 31 only needs to transition
from the special configuration mode to the normal con-
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figuration mode if a predetermined time in which a user
is assumed to use the remote controller 31 has elapsed.

(Step S27)

[0100] The remote controller 31 determines the type
of an operation mode. If the operation mode is neither
cooling nor heating, the remote controller 31 proceeds
to step S30. If the operation mode is heating, the remote
controller 31 proceeds to step S28. If the operation mode
is cooling, the remote controller 31 proceeds to step S29.

(Step S28)

[0101] The remote controller 31 displays the digital ob-
ject211 associated with a setting in the heating operation,
and proceeds to step S26.

(Step S29)

[0102] The remote controller 31 displays the digital ob-
ject211 associated with a setting in the cooling operation,
and proceeds to step S26.

(Step S30)

[0103] The remote controller 31 displays the digital ob-
ject 211 associated with a normal configuration, and pro-
ceeds to step S26.

[0104] With reference to the operation example de-
scribed above, an example of operation of the remote
controller 31 will be described. Fig. 6 illustrates an ex-
ample of display of the digital objects 211 in a normal
configuration state for cooling according to Embodiment
1 of the present invention. The remote controller 31 dis-
plays the digital object 211 as the user interface 201.
Thus, in a case where the digital object 211 displayed on
the user interface 201 is operated, an operation associ-
ated with the specified digital object 211 is performed.
Here, the user interface 201 is constituted by a liquid
crystal display serving as the display unit 63 and a touch
panel serving as the operation input unit 61, for example.
[0105] Here, the digital object 211 refers to one of dig-
ital objects 211 a to 211 g. The digital object 211 a is
drawn as an inverted triangle button, for example, and is
used for transmitting a control instruction for reducing a
set temperature to the control processor 69 by an oper-
ation such as depression of the button. The digital object
211 bis drawn as an upright triangle button, for example,
and is used for transmitting a control instruction for in-
creasing the set temperature to the control processor 69
by an operation such as depression of the button.
[0106] The digital object 211 cis drawn as a left-facing
button, for example, and is used for transmitting a control
instruction for calling a virtual image hidden to the left of
the screen to the control processor 69 by an operation
such as depression of the button. The digital object 211
d is drawn as a button indicating a sign "OPERATION,"
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forexample, and is used for transmitting a control instruc-
tion for performing an operation to the control processor
69 by an operation such as depression of the button. The
digital object 211e is drawn as a button indicating a sign
"COOLING MODE," for example, and is used for trans-
mitting a control instruction for displaying a setting asso-
ciated with a cooling mode to the control processor 69
by an operation such as depression of the button.
[0107] The digital object 211f is drawn as a button in-
dicating a sign "MENU," for example, and is used for
transmitting a control instruction for displaying a setting
associated with a menu to the control processor 69 by
an operation such as depression of the button. The digital
object 211 g is drawn as a right-facing button, for exam-
ple, and is used for transmitting a control instruction for
calling a virtual image hidden to the right of the screen
to the control processor 69 by an operation such as de-
pression of the button.

[0108] The display configurations are merely exam-
ples, and the present invention is not limited to these
examples. For example, the numbers, sizes, colors, and
locations, for example, of buttons drawn as the digital
objects 211 do not need to be uniform, and may be suit-
ably changed depending on the situation. For example,
as described above, in a case where the control proces-
sor 69 causes the display unit 63 to display the digital
object 211 associated with a setting in the heating oper-
ation start, the control processor 69 causes the display
unit 63 to redisplay the digital object 211 associated with
a setting in the heating operation start to change the dis-
play exampleillustrated in Fig. 6 to a setting at the heating
operation start. For example, as described above, in a
case where the control processor 69 causes the display
unit 63 to display the digital object 211 associated with
a setting in the cooling operation start, the control proc-
essor 69 causes the display unit 63 to redisplay the digital
object 211 associated with a setting in the cooling oper-
ation start to change the display example illustrated in
Fig. 6 to a setting in the cooling operation start.

[0109] For example, as described above, in a case
where the control processor 69 causes the display unit
63 to display the digital object 211 associated with a set-
ting in the heating operation, the control processor 69
causes the display unit 63 to redisplay the digital object
211 associated with a setting in the heating operation to
change the display example illustrated in Fig. 6 to a set-
ting in the heating operation. For example, as described
above, in a case where the control processor 69 causes
the display unit 63 to display the digital object 211 asso-
ciated with a setting in the cooling operation, the control
processor 69 causes the display unit 63 to redisplay the
digital object 211 associated with a setting in the cooling
operation to change the display example illustrated in
Fig. 6 to a setting in the cooling operation.

[0110] The temperature determination process de-
scribed with reference to Fig. 5 will be specifically de-
scribed below with reference to Fig. 7. Fig. 7 illustrates
an example of a room temperature determination index
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530 according to Embodiment 1 of the present invention.
As illustrated in Fig. 7, the room temperature determina-
tion index 530 is an index for determining a room tem-
perature. In the room temperature determination index
530, a temperature range for use in determining a room
temperature is divided into a first temperature range, a
second temperature range, and a third temperature
range by defining a cooling determination temperature
and a heating determination temperature. The first tem-
perature range corresponds to a temperature range in
which the digital object 211 associated with a cooling
mode operation start is displayed, for example. The sec-
ond temperature range corresponds to a temperature
range in which the digital object 211 currently displayed
is maintained, for example. The third temperature range
corresponds to a temperature range in which the digital
object 211 associated with heating mode operation start
is displayed, for example.

[0111] The cooling determination temperature and the
heating determination temperature will be described.
First, the cooling determination temperature is a cooling
setting temperature set through the user interface 201
when the operation mode is a cooling mode, for example.
The cooling determination temperature may be a cooling
setting temperature transmitted from a smartphone or
other devices. The cooling determination temperature
may be a cooling setting temperature previously set
based on an operation schedule, for example. Next, the
heating determination temperature is a heating setting
temperature set through the user interface 201 when the
operation mode is a heating mode, for example. The
heating determination temperature may be a heating set-
ting temperature transmitted from a smartphone or other
devices. The heating determination temperature may be
a heating setting temperature previously set based on
an operation schedule, for example.

[0112] An example of comparison between the room
temperature and either the cooling determination tem-
perature or the heating determination temperature will
be described. For example, in the case of a room tem-
perature determination example 531 a, the room temper-
ature exceeds the cooling determination temperature,
and thus, this example belongs to the first temperature
range. In this case, since the room temperature is in the
temperature range in which the digital object 211 asso-
ciated with the cooling mode operation start is displayed,
the remote controller 31 displays the digital object 211
associated with a setting in the cooling operation start.
Inthe case of aroom temperature determination example
531 b, the room temperature is lower than the heating
determination temperature, and thus, this example be-
longs to the third temperature range. In this case, since
the room temperature is in the temperature range in
which the digital object 211 associated with the heating
mode operation start is displayed, the remote controller
31 displays the digital object 211 associated with a setting
in the heating operation start. In the case of a room tem-
perature determination example 531 ¢, the room temper-
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ature is between the cooling determination temperature
and the heating determination temperature, and thus, this
example belongs to the second temperature range. In
this case, since the room temperature is in the temper-
ature range in which the digital object 211 currently dis-
played is maintained, the remote controller 31 displays
the digital object 211 associated with the normal config-
uration.

[0113] The cooling determination temperature may be
lower than the heating determination temperature. The
heating determination temperature may exceed the cool-
ing determination temperature. Any one of the cooling
determination temperature or the heating determination
temperature may be set.

[0114] Intheforegoing description, the remote control-
ler 31 determines whether the operation status of the
indoor unit21is cooling or heating based on the operation
history of the operation mode. However, the present in-
vention is not limited to this example. For example, the
remote controller 31 may determine whether the opera-
tion status of the indoor unit 21 is cooling or heating based
on an operation history except the operation mode. Spe-
cifically, in a case where a set temperature that has been
immediately previously input belongs to the first temper-
ature range, the remote controller 31 may determine that
the indoor unit 21 performs a cooling operation to proceed
to step S29. Similarly, in a case where the set tempera-
ture that has been immediately previously input belongs
to the third temperature range, the remote controller 31
may determine that the indoor unit 21 performs a heating
operation to proceed to step S28. Similarly, in a case
where the set temperature that has been immediately
previously input belongs to the second temperature
range, the remote controller 31 may determine that the
indoor unit 21 performs an operation except the cooling
operation and the heating operation to proceed to step
S30.

[0115] Inthe foregoing description, operations are per-
formed based on the room temperature. However, the
present invention is not limited to this example. The op-
erations may be performed based on a room humidity,
for example. In this case, a comparison process only
needs to be performed between the room humidity and
a preset humidity threshold value. Alternatively, the op-
eration may be performed based on a room illuminance,
for example. In this case, a comparison process only
needs to be performed between the room illuminance
and a preset illuminance threshold value. The operation
may be also performed based on an image pickup result
of surroundings of the remote controller 31. For example,
in a case where a plurality of persons are detected from
an image pickup result, the number of persons and
clothes of the persons are obtained from, for example,
an algorithm for recognizing images of persons. If the
obtained number of persons is greater than or equal to
athreshold value and the persons are dressed in summer
clothes, the remote controller 31 displays the digital ob-
ject211 associated with the cooling mode operation start.
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Similarly, in a case where a plurality of persons are de-
tected from the image pickup result, the number of per-
sons and clothes of the persons are obtained from, for
example, an algorithm for recognizing images of persons,
if the obtained number of persons is greater than or equal
to athreshold value and the persons are dressed in winter
clothes, the remote controller 31 displays the digital ob-
ject 211 associated with the heating mode operation
start.

(Advantages of Embodiment 1)

[0116] Asdescribed above, in a case where the indoor
unit 21 does not operate, the remote controller 31 deter-
mines the surrounding environment such as the room
temperature, and constitutes display content of the user
interface 201 depending on a type of an operation ex-
pected from a determination result. In a case where the
indoor unit 21 operates, the remote controller 31 deter-
mines the operation history such as the operation mode,
and constitutes display content of the user interface 201
depending on a type of an operation expected from a
determination result. Thus, by constituting the display
content of the user interface 201 depending on the type
of the operation expected from the surrounding environ-
ment or the operation history, the optimum intuitive user
interface 201 can be provided depending on an operating
environment.

[0117] As described above, in Embodiment 1, there
provided a remote controller 31 configured to control an
air-conditioning apparatus including an outdoor unit 11
and an indoor unit 21, and the remote controller 31 in-
cludes a storage unit 65 configured to store data of digital
objects 211 of different types, a touch panel display 55
including a display unit 63 configured to display the digital
objects 211 and an operation input unit 61 configured to
detect an operation of the digital objects 211, and a con-
trol processor 69 configured to control the touch panel
display 55. The control processor 69 displays one of the
digital objects 211 associated with an operation expected
from a surrounding environment of the indoor unit 21 or
an operation expected from an operation history of the
operation input unit 61.

[0118] In this configuration, the display content of the
user interface 201 is designed depending on the type of
the operation expected from the surrounding environ-
ment or the operation history, and thus, the optimum in-
tuitive user interface 201 can be provided depending on
an operating environment.

[0119] In Embodiment 1, in a case where the outdoor
unit 11 and the indoor unit 21 operate, the control proc-
essor 69 displays the digital object 211 associated with
the operation expected from the operation history. In the
case where neither the outdoor unit 11 nor the indoor
unit 21 operates, the control processor 69 displays the
digital object 211 associated with the operation expected
from the surrounding environment.

[0120] In Embodiment 1, the digital objects 211 are
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buttons displayed as digital images.

[0121] In the configuration described above, the opti-
mum intuitive user interface 201 can be provided espe-
cially significantly depending on an operating environ-
ment.

Embodiment 2
(Difference from Another Embodiment)

[0122] Embodiment 2 is different from Embodiment 1
in that a preceding process to a process of determining
an operation status of the indoor unit 21 is based on a
person presence determination result. Fig. 8 illustrates
an example of state transition between a normal config-
uration state and a special configuration state according
to Embodiment 2 of the present invention.

(Operation of Embodiment 2)

[0123] As illustrated in Fig. 8, digital objects 211, for
example, are assumed to be in a normal configuration
state and a special configuration state. The normal con-
figuration state is a configuration in a case where digital
object data is drawn in a default setting. The special con-
figuration state is a configuration in which display content
of a user interface 201 is drawn depending on the type
of an operation expected from a surrounding environ-
ment of an operation history. For example, state transi-
tion is performed as follows.

(Normal Configuration State)

[0124] If the absence of a person is detected (step
S41), a control processor 69 maintains the normal con-
figuration state. If the presence of a person is detected
(step S42), the control processor 69 causes the state to
transition to the special configuration state.

(Special Configuration State)

[0125] If a predetermined time has not elapsed (step
S43), the control processor 69 maintains the special con-
figuration state. If the predetermined time has elapsed
(step S44), the control processor 69 causes the state to
transition to the normal configuration state.

[0126] An example of operation of a digital object dis-
play process will be described on the premise of the state
transition described above. Fig. 9 is a flowchart showing
an operation example of the remote controller 31 accord-
ing to Embodiment 2 of the present invention.

[0127] Processesin steps S54 to S56 are temperature
determination processes in which the digital object 211
is displayed depending on a surrounding environment.
Processes in steps S58 to S60 are operation history de-
termination processes in which the digital object 211 is
displayed depending on an operation history. Thatis, op-
erations described with reference to Fig. 9 are processes
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in which the digital objects 211 are displayed depending
on the surrounding environment or the operation history.
As triggers for transitioning to processes depending on
the surrounding environment or the operation history, a
person presence determination result and an operation
status of the indoor unit 21 are used, for example.

(Step S51)

[0128] The remote controller 31 determines whether a
current presence determination result is a person pres-
ence state or not. If a current presence determination
resultis the person presence state, the remote controller
31 proceeds to step S52. On the other hand, if the current
presence determination resultis not the person presence
state, the remote controller 31 returns to step S51.

(Step S52)

[0129] If an immediately preceding presence determi-
nation result is a person absence state, the remote con-
troller 31 proceeds to step S53. On the other hand, if the
immediately preceding presence determination result is
not the person absence state, the remote controller 31
proceeds to step S61.

[0130] For example, the remote controller 31 obtains
the current person presence determination result in step
S51 and determines a presence state of a person (wheth-
erapersonis either present or absent) 30 seconds before
as an immediately preceding person presence determi-
nation result in step S52, thereby determining whether
the person presence state has continued for a long time
or the state currently transitions to the person presence
state. Specifically, if a person is currently present in a
room and was present in the room immediately before,
the remote controller 31 determines that the person is
presentinthe roomforalongtime, and does nottransition
to the determination process of the operation status of
the indoor unit 21. On the other hand, if a person is cur-
rently present in the room and was absent immediately
before, the remote controller 31 determines that the state
currently transitions to the person presence state, that
is, the person entered a vacant room, and transitions to
the determination process of the operation status of the
indoor unit 21. The immediately preceding time of 30 sec-
onds before is merely an example, and the present in-
vention is not limited to this example. For example, the
immediately preceding time may be 10 seconds before.

(Step S53)

[0131] The remote controller 31 determines whether
the indoor unit 21 operates or not. If the indoor unit 21
does not operate, the remote controller 31 proceeds to
step S54. On the other hand, if the indoor unit 21 oper-
ates, the remote controller 31 proceeds to step S58.

[0132] Here, the state in which the indoor unit 21 does
not operate includes not only a state in which a power
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supply to the indoor unit 21 is shut off but also a state in
which the indoor unit 21 is on standby for operation. For
example, the indoor unit 21 and the outdoor unit 11 may
perform refrigerant stagnation operation. On the other
hand, the state in which the indoor unit 21 operates is a
state in which the outdoor unit 11 operates with operation
of the indoor unit 21 and a refrigeration cycle is formed
in the indoor unit 21 and the outdoor unit 11, and is as-
sumed to be a state in which air-conditioning is per-
formed.

(Step S54)

[0133] The remote controller 31 determines a room
temperature. If the room temperature is in the range from
a heating determination temperature to a cooling deter-
mination temperature, both inclusive, the remote control-
ler 31 proceeds to step S61. If the room temperature is
lower than the heating determination temperature, the
remote controller 31 proceeds to step S55. If the room
temperature is higherthan the cooling determination tem-
perature, the remote controller 31 proceeds to step S56.

(Step S55)

[0134] The remote controller 31 displays the digital ob-
ject 211 associated with a setting in heating operation
start, and transitions to step S57.

(Step S56)

[0135] The remote controller 31 displays the digital ob-
ject 211 associated with a setting in cooling operation
start, and transitions to step S57.

(Step S57)

[0136] The remote controller 31 determines whether a
predetermined time has elapsed or not. If the predeter-
mined time has elapsed, the remote controller 31 finishes
the process. On the other hand, if the predetermined time
has not elapsed, the remote controller 31 returns to step
S53.

[0137] Here, the predetermined time is, for example,
5 minutes, but the present invention is not limited to this
time. Thatis, the remote controller 31 only needs to tran-
sition from the special configuration mode to the normal
configuration mode if a predetermined time in which a
user is assumed to use the remote controller 31 has
elapsed.

(Step S58)

[0138] The remote controller 31 determines the type
of an operation mode. If the operation mode is neither
cooling nor heating, the remote controller 31 proceeds
to step S61. If the operation mode is heating, the remote
controller 31 proceeds to step S59. If the operation mode



29 EP 3 070 412 A1 30

is cooling, the remote controller 31 proceeds to step S60.
(Step S59)

[0139] The remote controller 31 displays the digital ob-
ject211 associated with a setting in the heating operation,
and proceeds to step S57.

(Step S60)

[0140] The remote controller 31 displays the digital ob-
ject211 associated with a setting in the cooling operation,
and proceeds to step S57.

(Step S61)

[0141] The remote controller 31 displays the digital ob-
ject 211 associated with a normal configuration, and pro-
ceeds to step S57.

(Advantages of Embodiment 2)

[0142] Asdescribed above,in Embodiment2,inacase
where the presence state of a person in a room that is
an air-conditioned space transitions from the person ab-
sence state to the person presence state, the tempera-
ture determination process or the operation history de-
termination process is performed. Thus, in a case where
it is assumed that a person is present in the room for a
long time, neither the temperature determination process
nor the operation history determination process is per-
formed. On the other hand, in a case where the presence
state of a person in a room that is an air-conditioned
space transitions from the person absence state to the
person presence state, the operation status of the indoor
unit 21 is determined to select one of the temperature
determination process or the operation history determi-
nation process. Thus, the digital object 211 is displayed
depending on the surrounding environment or the oper-
ation history at the time when a person enters the room.
Thus, the digital object 211 displayed by the remote con-
troller 31 reflects an immediately preceding state, and
the remote controller 31 can provide the optimum intuitive
user interface 201 to a user especially significantly de-
pending on an operating environment.

[0143] Asdescribed above, in Embodiment 2, the con-
trol processor 69 displays one of the digital objects 211
associated with the operation expected from the sur-
rounding environment or the operation history when the
presence state of a person in an air-conditioned space
to be air-conditioned by the indoor unit 21 transitions from
the person absence state to the person presence state.
[0144] In Embodiment 2, the control processor 69 dis-
plays one of the digital objects 211 to be used in an op-
eration start of a cooling operation or a heating operation,
based on a room temperature, a cooling determination
temperature, and a heating determination temperature
for the air-conditioned space to be air-conditioned by the

10

15

20

25

30

35

40

45

50

55

16

indoor unit 21, in a case where one of the digital objects
211 associated with the operation expected from the sur-
rounding environment is to be displayed.

[0145] In Embodiment 2, the control processor 69 dis-
plays one of the digital objects 211 to be used for setting
an operation mode associated with a previous operation
in the operation history in a case where one of the digital
objects 211 associated with the operation expected from
the operation history is to be displayed.

[0146] In the configuration described above, the opti-
mum intuitive user interface 201 can be provided espe-
cially significantly depending on an operating environ-
ment.

Embodiment 3
(Difference from Other Embodiments)

[0147] Embodiment 3 is different from Embodiments 1
and 2 in that an example of a special configuration state
will be specifically described. In Embodiment 3, a remote
controller 31 changes display sizes of digital objects 251,
digital objects 261, digital objects 271, and digital objects
281 described later.

(Operation of Embodiment 3)

[0148] Fig. 10 illustrates an example of display of the
digital objects 251 in a special configuration state for a
setting in cooling operation start according to Embodi-
ment 3 of the present invention. As illustrated in Fig. 10,
in a state before temperature determination (pre-temper-
ature determination state) 601, a digital object 251 a, a
digital object 251 b, a digital object 251 c, a digital object
251 d, and a digital object 251e are displayed on a user
interface 201. The digital object 251 a, the digital object
251 b, the digital object 251 c, the digital object 251 d,
and the digital object 251 e will be collectively referred
to as digital objects 251 unless otherwise specified.
[0149] As illustrated in Fig. 10, it is assumed that the
pre-temperature determination state 601 transitions to a
first state after temperature determination (first post-tem-
perature determination state) 631. In this case, in the first
post-temperature determination state 631, the size of the
digital object 251 is changed depending on a surrounding
environment, and thus, a display size is changed. For
example, the display size of the digital object 251 b is
enlarged. As illustrated in Fig. 10, it is also assumed that
the pre-temperature determination state 601 transitions
to a second state after temperature determination (sec-
ond post-temperature determination state) 661. In this
case, in the second post-temperature determination
state 661, the size of the digital object 251 b is changed,
and thus, the display size is changed and enlarged, and
at the same time, a button drawn as the digital object 251
c is removed.

[0150] Fig. 11illustrates an example of display of digital
objects 261 in a special configuration state for a setting
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in heating operation start according to Embodiment 3 of
the present invention. As illustrated in Fig. 11, in a pre-
temperature determination state 602, a digital object 261
a, a digital object 261 b, a digital object 261 c, a digital
object 261 d, and a digital object 261e are displayed on
a user interface 201. The digital object 261 a, the digital
object 261 b, the digital object 261 c, the digital object
261 d, and the digital object 261 e will be collectively
referred to as digital objects 261 unless otherwise spec-
ified.

[0151] As illustrated in Fig. 11, it is assumed that the
pre-temperature determination state 602 transitions to a
first post-temperature determination state 632. In this
case, in the first post-temperature determination state
632, the size of the digital object 261 is changed depend-
ing on the surrounding environment, and thus, a display
size is changed. For example, the display size of the dig-
ital object 261 b is enlarged. As illustrated in Fig. 11, itis
also assumed that the pre-temperature determination
state 602 transitions to a second post-temperature de-
termination state 662. In this case, in the second post-
temperature determination state 662, the size of the dig-
ital object 261 b is changed, and thus, the display size is
changed and enlarged, and at the same time, a button
drawn as the digital object 261 ¢ is removed.

[0152] Fig. 12illustrates an example of display of digital
objects 271 in a special configuration state for a setting
in a cooling operation according to Embodiment 3 of the
present invention. As illustrated in Fig. 12, in a state be-
fore operation history determination (pre-operation his-
tory determination state) 701, a digital object 271 a, a
digital object 271 b, a digital object 271 c, a digital object
271 d, a digital object 271 e, a digital object 271 f, and a
digital object 271 g are displayed on the user interface
201. The digital object 271 a, the digital object 271 b, the
digital object 271 c, the digital object 271 d, the digital
object 271 e, the digital object 271 f, and the digital object
271 g will be collectively referred to as digital objects 271
unless otherwise specified.

[0153] As illustrated in Fig. 12, it is assumed that the
pre-operation history determination state 701 transitions
to a state after operation history determination (post-op-
eration history determination state) 731. In this case, in
the post-operation history determination state 731, sizes
of the digital object 271 a, the digital object 271 b, the
digital object 271 d, and the digital object 271 e are
changed depending on an operation history, and thus,
display sizes are changed. For example, the display sizes
of the digital object 271 a, the digital object 271 b, the
digital object 271 d, and the digital object 271 e are en-
larged.

[0154] Fig. 13illustrates an example of display of digital
objects 281 in a special configuration state for a setting
in a heating operation according to Embodiment 3 of the
present invention. As illustrated in Fig. 13, in a pre-oper-
ation history determination state 702, a digital object 281
a, a digital object 281 b, a digital object 281 c, a digital
object 281 d, a digital object 281 e, a digital object 281
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f, and a digital object 281 g are displayed on the user
interface 201. The digital object 281 a, the digital object
281 b, the digital object 281 c, the digital object 281 d,
the digital object 281 e, the digital object 281 f, and the
digital object 281 g will be collectively referred to as digital
objects 281 unless otherwise specified.

[0155] As illustrated in Fig. 13, it is assumed that the
pre-operation history determination state 702 transitions
to a post-operation history determination state 732. In
this case, in the post-operation history determination
state 732, the sizes of the digital object 281 a, the digital
object281 b, the digital object 281 d, and the digital object
281 e are changed depending on the operation history,
and thus, the display sizes are changed. For example,
display sizes of the digital object 281 a, the digital object
281 b, the digital object 281 d, and the digital object 281
e are enlarged.

[0156] In the example described above, the specific
digital objects 251, the digital objects 261, the digital ob-
jects 271, and the digital objects 281 are displayed in an
enlarged manner. However, the present invention is not
limited to this example. In the remote controller 31, un-
necessary digital objects 251, digital objects 261, digital
objects 271, and digital objects 281 may be drawn in
sizes smaller than normal sizes.

(Advantages of Embodiment 3)

[0157] Asdescribed above, in Embodiment 3, a setting
in the cooling operation start is emphasized in display,
as illustrated in Fig. 10. For example, the digital object
251 bis displayed as asign "COOLING ON/OFF," serves
as a button for starting a cooling operation, and is en-
larged in display. Thus, the remote controller 31 can pro-
vide the optimum intuitive user interface 201 depending
on the surrounding environment, which is one of operat-
ing environments.

[0158] InEmbodiment 3, as illustrated in Fig. 11, a set-
ting in the heating operation start is emphasized. For ex-
ample, the digital object 261 b is displayed as a sign
"HEATING ON/OFF," serves as a button for starting a
heating operation, and is enlarged in display. Thus, the
remote controller 31 can provide the optimum intuitive
user interface 201 depending on the surrounding envi-
ronment, which is one of operating environments.
[0159] InEmbodiment 3, as illustrated in Fig. 12, a set-
ting in the cooling operation is emphasized. For example,
the digital object 271 a is an inverted triangle button. By
an operation such as depression of the button, a control
instruction for reducing a set temperature is transmitted
to the control processor 69. In display, the digital object
271 ais enlarged, and thus, emphasized. The digital ob-
ject 271 b is an upright triangle button, and transmits a
control instruction for increasing a set temperature to the
control processor 69 by an operation such as depression
of the button. In display, the digital object 271 b is en-
larged, and thus, emphasized.

[0160] Forexample,thedigital object271dis displayed
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as a sign "COOLING ON/OFF," serves as a button for
stopping a cooling operation, and is enlarged in display.
The digital object 271e is displayed as a sign "COOLING
MODE," serves as a button for transition to a setting of
a cooling mode, and is enlarged in display. Thus, the
remote controller 31 can provide the optimum intuitive
user interface 201 depending on an operation history,
which is one of operating environments.

[0161] InEmbodiment 3, as illustrated in Fig. 13, a set-
ting in the heating operation is emphasized in display.
For example, the digital object 281 a is an inverted trian-
gle button and is used to transmit a control instruction for
reducing a set temperature to the control processor 69
by an operation such as depression of the button. In dis-
play, the digital object 281 a is enlarged, and thus, em-
phasized. The digital object 281 b is an upright triangle
button, and is used for transmitting a control instruction
for increasing a set temperature to the control processor
69 by an operation such as depression of the button. In
display, the digital object 281 b is enlargement, and thus,
emphasized.

[0162] Forexample,the digital object281dis displayed
as a sign "HEATING ON/OFF," serves as a button for
stopping a heating operation, and is enlarged in display.
The digital object 281e is displayed as a sign "HEATING
MODE," serves as a button for transition to a setting of
a heating mode, and is enlarged in display. Thus, the
remote controller 31 can provide the optimum intuitive
user interface 201 depending on an operation history,
which is one of operating environments.

[0163] Asdescribed above, the remote controller 31 in
the Embodiment 3 can provide the optimum intuitive user
interface 201 especially significantly depending on an
operating environment.

[0164] Asdescribed above,in Embodiment 3, the con-
trol processor 69 changes display sizes of the digital ob-
jects 251, 261, 271, and 281.

[0165] In Embodiment 3, the control processor 69
makes the display size of one of the digital objects 251
and 261 associated with the surrounding environment
larger than the display size of one of the digital objects
251 and 261 not associated with the surrounding envi-
ronment in a case where one of the digital objects 251
and 261 associated with the operation expected from the
surrounding environment is to be displayed.

[0166] In Embodiment 3, the control processor 69
makes the display size of one of the digital objects 271
and 281 associated with the operation history larger than
the display size of one of the digital objects 271 and 281
not associated with the operation history in a case where
one of the digital objects 271 and 281 associated with
the operation expected from the operation history is to
be displayed.

[0167] In the configuration described above, the opti-
mum intuitive user interface 201 can be provided espe-
cially significantly depending on an operating environ-
ment.
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Embodiment 4
(Difference from Other Embodiments)

[0168] Embodiment 4 is different from Embodiments 1
to 3 in that an example of the special configuration state
is specifically described. In Embodiment 4, aremote con-
troller 31 changes display locations of digital objects 291,
digital objects 311, digital objects 321, and digital objects
331 described later.

(Operation of Embodiment 4)

[0169] Fig. 14illustrates an example of display of digital
objects 291 in a special configuration state for a setting
in cooling operation start according to Embodiment 4 of
the present invention. As illustrated in Fig. 14, in a pre-
temperature determination state 603, a digital object 291
a, a digital object 291 b, a digital object 291 c, a digital
object 291 d, and a digital object 291e are displayed on
a user interface 201. The digital object 291 a, the digital
object 291 b, the digital object 291 c, the digital object
291 d, and the digital object 291 e will be collectively
referred to as digital objects 291 unless otherwise spec-
ified.

[0170] Asillustratedin Fig. 14, itis assumed thata pre-
temperature determination state 603 transitions to a first
post-temperature determination state 633. In this case,
in the first post-temperature determination state 633, a
location of the digital object 291 is changed, a display
location thereof is changed. For example, the control
processor 69 displays the digital object 291 b on a center
portion of a display screen that is the user interface 201
so that the digital object 291 b associated with a sur-
rounding environment is easily operated.

[0171] As illustrated in Fig. 14, it is assumed that the
pre-temperature determination state 603 transitions to
the second post-temperature determination state 663. In
this case, in the second post-temperature determination
state 663, since the location of the digital object 291 b is
changed, a display location is changed, and at the same
time, a button drawn as the digital object 291 c is re-
moved.

[0172] The control processor 69 may display, for ex-
ample, the digital object 291 d on an edge portion of the
display screen that is the user interface 201 so that the
digital object 291 d, for example, not associated with the
surrounding environment is not easily operated.

[0173] Fig. 15illustrates an example of display of digital
objects 311 in a special configuration state for a setting
in heating operation start according to Embodiment 4 of
the present invention. As illustrated in Fig. 15, in a pre-
temperature determination state 604, a digital object 311
a, a digital object 311 b, a digital object 311 c, a digital
object 311 d, and a digital object 311 e are displayed on
the user interface 201. The digital object 311 a, the digital
object 311 b, the digital object 311 c, the digital object
311 d, and the digital object 311 e will be collectively
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referred to as digital objects 311 unless otherwise spec-
ified.

[0174] As illustrated in Fig. 15, it is assumed that the
pre-temperature determination state 604 transitions to a
first post-temperature determination state 634. In this
case, in the first post-temperature determination state
634, a location of the digital object 311 is changed, and
thus, adisplay location is changed. For example, the con-
trol processor 69 displays the digital object 311 b on a
center portion of the display screen that is the user inter-
face 201 so that the digital object 311 b associated with
the surrounding environment is easily operated.

[0175] As illustrated in Fig. 15, it is assumed that the
pre-temperature determination state 604 transitions to a
second post-temperature determination state 664. In this
case, in the second post-temperature determination
state 664, a location of the digital object 311 bis changed,
and thus, a display location is changed, and at the same
time, a button drawn as the digital object 311 c is re-
moved.

[0176] The control processor 69 may display, for ex-
ample, the digital object 311 d on an edge portion of the
display screen that is the user interface 201 so that the
digital object 311 d, for example, not associated with the
surrounding environment is not easily operated.

[0177] Fig. 16illustrates an example of display of digital
objects 321 in a special configuration state for a setting
in a cooling operation according to Embodiment 4 of the
present invention. As illustrated in Fig. 16, in a pre-oper-
ation history determination state 703, a digital object 321
a, a digital object 321 b, a digital object 321 c, a digital
object 321 d, a digital object 321 e, a digital object 321
f, and a digital object 321 g are displayed on the user
interface 201.

[0178] The digital object 321 a, the digital object 321
b, the digital object 321 c, the digital object 321 d, the
digital object 321 e, the digital object 321 f, and the digital
object 321 g will be collectively referred to as digital ob-
jects 321 unless otherwise specified.

[0179] As illustrated in Fig. 16, it is assumed that the
pre-operation history determination state 703 transitions
to a post-operation history determination state 733. In
this case, in the post-operation history determination
state 733, locations of the digital object 321 a, the digital
object321 b, the digital object 321 d, and the digital object
321 e associated with an operation history are changed,
and thus, display locations are changed. For example,
the control processor 69 displays the digital object 321
a, the digital object 321 b, the digital object 321 d, and
the digital object 321 e on a center portion of the display
screen that is the user interface 201 so that the digital
object 321 a, the digital object 321 b, the digital object
321 d, and the digital object 321 e associated with the
operation history are easily operated.

[0180] The control processor 69 may display the digital
object 321 f, for example, on an edge portion of the dis-
play screenthatis the userinterface 201 so that the digital
object 321 f, for example, not associated with the oper-
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ation history is not easily operated.

[0181] Fig. 17illustrates an example of display of digital
objects 331 in a special configuration state for a setting
in a heating operation according to Embodiment 4 of the
present invention. As illustrated in Fig. 17, in a pre-oper-
ation history determination state 704, a digital object 331
a, a digital object 331 b, a digital object 331 c, a digital
object 331 d, a digital object 331 e, a digital object 331
f, and a digital object 331 g are displayed on the user
interface 201.

[0182] The digital object 331 a, the digital object 331
b, the digital object 331 c, the digital object 331 d, the
digital object 331 e, the digital object 331 f, and the digital
object 331 g will be collectively referred to as digital ob-
jects 331 unless otherwise specified.

[0183] As illustrated in Fig. 17, it is assumed that the
pre-operation history determination state 704 transitions
to a post-operation history determination state 734. In
this case, in the post-operation history determination
state 734, locations of the digital object 331 a, the digital
object331 b, the digital object 331 d, and the digital object
331 e associated with the operation history are changed,
and thus, display locations are changed. For example,
the control processor 69 displays the digital object 331
a, the digital object 331 b, the digital object 331 d, and
the digital object 331 e on a center portion of the display
screen that is the user interface 201 so that the digital
object 331 a, the digital object 331 b, the digital object
331 d, and the digital object 331 e associated with the
operation history are easily operated.

[0184] The control processor 69 may display the digital
object 331 f, for example, not associated with the oper-
ation history on an edge portion of the display screen that
is the user interface 201 so that the digital object 331f,
for example, is not easily operated.

(Advantages of Embodiment 4)

[0185] Asdescribed above,in Embodiment4, a setting
in cooling operation start is emphasized in display, as
illustrated in Fig. 14. For example, the digital object 291
b is displayed as a sign "COOLING ON/OFF," serves as
a button for starting a cooling operation, and is displayed
on a center portion of the display screen. Thus, the re-
mote controller 31 can provide the optimum intuitive user
interface 201 depending on the surrounding environ-
ment, which is one of operating environments.

[0186] In Embodiment 4, a setting in the heating oper-
ation start is emphasized in display, as illustrated in Fig.
15. For example, the digital object 311 b is displayed as
a sign "HEATING ON/OFF," serves as a button for start-
ing a heating operation, and is displayed on a center por-
tion of the display screen. Thus, the remote controller 31
can provide the optimum intuitive user interface 201 de-
pending on the surrounding environment, which is one
of operating environments.

[0187] In Embodiment 4, a setting in the cooling oper-
ation is emphasized in display, as illustrated in Fig. 16.
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For example, the digital object 321 a is an inverted trian-
gle button, and is used for transmitting a control instruc-
tion for reducing a set temperature to the control proces-
sor 69 by an operation such as depression of the button.
The digital object 321 a is displayed on a center portion
ofthe display screen, and thus, is emphasized in display.
The digital object 321 b is an upright triangle button, and
is used for transmitting a control instruction for increasing
a set temperature to the control processor 69 by an op-
eration such as depression of the button. The digital ob-
ject 321 b is displayed in a center portion of the display
screen, and thus, is emphasized in display.

[0188] For example, the digital object 321 d is dis-
playedasasign "COOLING ON/OFF," serves as a button
for stopping a cooling operation, and is displayed on a
center portion of the display screen. The digital object
321 e is displayed as a sign "COOLING MODE," serves
as a button for transition to a setting of a cooling mode,
and is displayed on a center portion of the display screen.
Thus, the remote controller 31 can provide the optimum
intuitive user interface 201 depending on the operation
history, which is one of operating environments.

[0189] In Embodiment 4, a setting in a heating opera-
tion is emphasized in display, as illustrated in Fig. 17.
For example, the digital object 331 a is an inverted trian-
gle button, and is used for transmitting a control instruc-
tion for reducing a set temperature to the control proces-
sor 69 by an operation such as depression of the button.
The digital object 331 a is displayed on a center portion
ofthe display screen, and thus, is emphasized in display.
The digital object 331 b is an upright triangle button, and
is used for transmitting a control instruction for increasing
a set temperature to the control processor 69 by an op-
eration such as depression of the button. The digital ob-
ject 331 b is displayed on a center portion of the display
screen, and thus is emphasized in display.

[0190] Forexample,the digital object331dis displayed
as a sign "HEATING ON/OFF," serves as a button for
stopping a heating operation, and is displayed on a center
portion of the display screen. The digital object 331 e is
displayed as a sign "HEATING MODE," serves as a but-
ton for transition to a setting of a heating mode, and is
displayed on a center portion of the display screen. Thus,
the remote controller 31 can provide the optimum intuitive
user interface 201 depending on the operation history,
which is one of operating environments.

[0191] Asdescribed above, the remote controller 31 in
Embodiment 4 can provide the optimum intuitive user
interface 201 especially significantly depending on an
operating environment.

[0192] Asdescribed above,in Embodiment 4, the con-
trol processor 69 changes display locations of the digital
objects 291, 311, 321, and 331.

[0193] In Embodiment 4, the control processor 69 dis-
plays the digital objects 291 and 311 on a display screen
output by the display unit 63, displays one of the digital
objects 291 and 311 associated with the surrounding en-
vironment in an center portion of the display screen and
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one of the digital objects 291 and 311 not associated with
the surrounding environment on an edge portion of the
display screen, in a case where one of the digital objects
291 and 311 associated with the operation expected from
the surrounding environment is to be displayed.

[0194] In Embodiment 4, the control processor 69 dis-
plays the digital objects 321 and 331 on a display screen
output by the display unit 63, displays one of the digital
objects 321 and 331 associated with the operation history
in a center portion of the display screen and one of the
digital objects 321 and 331 not associated with the op-
eration history on an edge portion of the display screen,
in a case where one of the digital objects 321 and 331
associated with the operation expected from the opera-
tion history is to be displayed.

[0195] In the configuration described above, the opti-
mum intuitive user interface 201 can be provided espe-
cially significantly depending on an operating environ-
ment.

Embodiment 5
(Difference from Other Embodiments)

[0196] Embodiment 5 is different from Embodiments 1
to 4 in that an example of the special configuration state
is specifically described. In Embodiment 5, aremote con-
troller 31 changes display colors of digital objects 341,
digital objects 351, digital objects 361, and digital objects
371 described later.

(Operation of Embodiment 5)

[0197] Fig. 18illustrates an example of display of digital
objects 341 in a special configuration state for a setting
in cooling operation start according to Embodiment 5 of
the present invention. As illustrated in Fig. 18, in a pre-
temperature determination state 605, a digital object 341
a, a digital object 341 b, a digital object 341 c, a digital
object 341 d, and a digital object 341e are displayed on
a user interface 201. The digital object 341 a, the digital
object 341 b, the digital object 341 c, the digital object
341 d, and the digital object 341 e will be collectively
referred to as digital objects 341 unless otherwise spec-
ified.

[0198] As illustrated in Fig. 18, it is assumed that the
pre-temperature determination state 605 transitions to a
first post-temperature determination state 635. In this
case, in the first post-temperature determination state
635, colors of the digital objects 341 are changed, and
thus, display colors are changed. For example, to em-
phasize the digital object 341 b associated with a sur-
rounding environment, the control processor 69 makes
a lightness or a saturation of a display color of the digital
object 341 b higher than those of the digital object 341
a, the digital object 341 c, the digital object 341 d, and
the digital object 341 e not associated with the surround-
ing environment.
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[0199] As illustrated in Fig. 18, it is assumed that the
pre-temperature determination state 605 transitions to a
second post-temperature determination state 665. In this
case, in the second post-temperature determination
state 665, the color of the digital object 341 b is changed,
and thus, the display color is changed, and at the same
time, a button drawn as the digital object 341 c is re-
moved.

[0200] Fig. 19illustrates an example of display of digital
objects 351 in a special configuration state for a setting
in heating operation start according to Embodiment 5 of
the present invention. As illustrated in Fig. 19, in a pre-
temperature determination state 606, a digital object 351
a, a digital object 351 b, a digital object 351 c, a digital
object 351 d, and a digital object 351 e are displayed on
the user interface 201. The digital object 351 a, the digital
object 351 b, the digital object 351 c, the digital object
351 d, and the digital object 351 e will be collectively
referred to as digital objects 351 unless otherwise spec-
ified.

[0201] As illustrated in Fig. 19, it is assumed that the
pre-temperature determination state 606 transitions to a
first post-temperature determination state 636. In this
case, in the first post-temperature determination state
636, colors of the digital objects 351 are changed, and
thus, display colors are changed. For example, to em-
phasize the digital object 351 b associated with the sur-
rounding environment, the control processor 69 makes
a lightness or a saturation of a display color of the digital
object 351 b higher than those of the digital object 351
a, the digital object 351 c, the digital object 351 d, and
the digital object 351 e not associated with the surround-
ing environment.

[0202] As illustrated in Fig. 19, it is assumed that the
pre-temperature determination state 606 transitions to a
second post-temperature determination state 666. In this
case, in the second post-temperature determination
state 666, the color of the digital object 351 b is changed,
and thus, the display color is changed, and at the same
time, a button drawn as the digital object 351 c is re-
moved.

[0203] Fig. 20illustrates an example of display of digital
objects 361 in a special configuration state for a setting
in a cooling operation according to Embodiment 5 of the
present invention. As illustrated in Fig. 20, in a pre-oper-
ation history determination state 705, a digital object 361
a, a digital object 361 b, a digital object 361 c, a digital
object 361 d, a digital object 361 e, a digital object 361
f, and a digital object 361 g are displayed on the user
interface 201.

[0204] The digital object 361 a, the digital object 361
b, the digital object 361 c, the digital object 361 d, the
digital object 361 e, the digital object 361 f, and the digital
object 361 g will be collectively referred to as digital ob-
jects 361 unless otherwise specified.

[0205] Asillustratedin Fig. 20, itis assumed thata pre-
operation history determination state 705 transitions to
a post-operation history determination state 735. In this
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case, in the post-operation history determination state
735, colors of the digital object 351 a, the digital object
351 b, the digital object 351 d, and the digital object 351
e associated with an operation history are changed, and
thus, display colors are changed. For example, to em-
phasize the digital object 361 a, the digital object 361 b,
the digital object 361 d, and the digital object 361 e as-
sociated with the operation history, the control processor
69 makes lightnesses or saturations of display colors of
the digital object 361 a, the digital object 361 b, the digital
object 361 d, and the digital object 361 e higher than
those of display colors of the digital object 361 c, the
digital object 361 f, and the digital object 361 g not asso-
ciated with the surrounding environment.

[0206] Fig.21illustrates an example of display of digital
objects 371 in a special configuration state for a setting
in a heating operation according to Embodiment 5 of the
present invention. As illustrated in Fig. 21, in a pre-oper-
ation history determination state 706, a digital object 371
a, a digital object 371 b, a digital object 371 c, a digital
object 371 d, a digital object 371 e, a digital object 371
f, and a digital object 371 g are displayed on the user
interface 201.

[0207] The digital object 371 a, the digital object 371
b, the digital object 371 c, the digital object 371 d, the
digital object 371 e, the digital object 371 f, and the digital
object 371 g will be collectively referred to as digital ob-
jects 371 unless otherwise specified.

[0208] As illustrated in Fig. 21, it is assumed that the
pre-operation history determination state 706 transitions
to a post-operation history determination state 736. In
this case, in the post-operation history determination
state 736, colors of the digital object 371 a, the digital
object371 b, the digital object 371 d, and the digital object
371 e associated with the operation history are changed,
and thus, display colors are changed. For example, to
emphasize the digital object 371 a, the digital object 371
b, the digital object 371 d, and the digital object 371 e
associated with the operation history, the control proc-
essor 69 makes lightnesses and saturations of display
colors of the digital object 371 a, the digital object 371 b,
the digital object 371 d, and the digital object 371 e higher
than those of display colors of the digital object 371 c,
the digital object 371 f, and the digital object 371 g not
associated with the surrounding environment.

(Advantages of Embodiment 5)

[0209] As described above, in the remote controller 31
according to Embodiment 5, the setting in the cooling
operation start is emphasized in display as illustrated in
Fig. 18. For example, the digital object 341 b is displayed
as a sign "COOLING ON/OFF," serves as a button for
starting a cooling operation, and makes the lightness or
saturation of its display color higher than those of the
other digital objects 341 not associated with the sur-
rounding environment. Thus, the remote controller 31
can provide the optimum intuitive user interface 201 de-
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pending on the surrounding environment, which is one
of operating environments.

[0210] In Embodiment 5, as illustrated in Fig. 19, the
setting in the heating operation start is emphasized in
display. For example, the digital object 351 bis displayed
as a sign "HEATING ON/OFF," serves as a button for
starting a heating operation, and makes the lightness or
saturation of its display color higher than those of the
other digital objects 351 not associated with the sur-
rounding environment. Thus, the remote controller 31
can provide the optimum intuitive user interface 201 de-
pending on the surrounding environment, which is one
of operating environments.

[0211] In Embodiment 5, as illustrated in Fig. 20, the
setting in the cooling operation is emphasized in display.
For example, the digital object 361 a is an inverted trian-
gle button, and is used for transmitting a control instruc-
tion for reducing a set temperature to the control proces-
sor 69 by an operation such as depression of the button.
Since the digital object 361 a has a lightness or saturation
of its display color higher than those of the other digital
objects 361 not associated with the operation history, the
digital object 361 a is emphasized in display. The digital
object 361 b is an upright triangle button, and is used for
transmitting a control instruction for increasing the set
temperature to the control processor 69 by an operation
such as depression of the button. Since the digital object
361 b has a lightness or saturation of its display color
higher than those of the other digital objects 361 not as-
sociated with the operation history, the digital object 361
b is emphasized in display.

[0212] For example, the digital object 361 d is dis-
playedasasign "COOLING ON/OFF," serves as a button
for stopping a cooling operation, and has a lightness or
saturation of its display color higher than those of the
other digital objects 361 not associated with the operation
history. Thus, the digital object 361 d is emphasized in
display. The digital object 361e is displayed as a sign
"COOLING MODE," serves as a button for transition to
a setting of a cooling mode, and has a lightness or sat-
uration of its display color higher than those of the other
digital objects 361 not associated with the operation his-
tory. Thus, the digital object 361 e is emphasized in dis-
play. As a result, the remote controller 31 can provide
the optimum intuitive user interface 201 depending on
the operation history, which is one of operating environ-
ments.

[0213] In Embodiment 5, as illustrated in Fig. 21, the
setting in the heating operation is emphasized in display.
For example, the digital object 371 a is an inverted trian-
gle button, and is used for transmitting a control instruc-
tion for reducing the set temperature to the control proc-
essor 69 by an operation such as depression of the but-
ton. Since the digital object 371 a has a lightness or sat-
uration of its display color higher than those of the other
digital objects 371 not associated with the operation his-
tory, the digital object 371 a is emphasized in display.
The digital object 371 b is an upright triangle button, and
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is used for transmitting a control instruction for increasing
the set temperature to the control processor 69 by an
operation such as depression of the button. Since the
digital object 371 b has a lightness or saturation of its
display color higher than those of the other digital objects
371 not associated with the operation history, the digital
object 371 b is emphasized in display.

[0214] Forexample,thedigital object371dis displayed
as a sign "HEATING ON/OFF," serves as a button for
stopping a heating operation, and has a lightness or sat-
uration of its display color higher than those of the other
digital objects 371 not associated with the operation his-
tory. Thus, the digital object 371 d is emphasized in dis-
play. The digital object 371e is displayed as a sign
"HEATING MODE," serves as a button for transition to
a setting of a heating mode, and has a lightness or sat-
uration of its display color higher than those of the other
digital objects 371 not associated with the operation his-
tory. Thus, the digital object 371 e is emphasized in dis-
play. Thus, the remote controller 31 can provide the op-
timum intuitive user interface 201 depending on the op-
eration history, which is one of operating environments.
[0215] As described above, in the remote controller 31
according to Embodiment 5, the optimum intuitive user
interface 201 can be provided especially significantly de-
pending on an operating environment.

[0216] Asdescribed above, in Embodiment 5, the con-
trol processor 69 changes display colors of the digital
objects 341, 351, 361, and 371.

[0217] In Embodiment 5, the control processor 69
makes lightnesses or saturations of the display colors of
some of the digital objects 341 and 351 associated with
the surrounding environment higher than those of the
display colors of the other digital objects 341 and 351 not
associated with the surrounding environment, in a case
where some of the digital objects 341 and 351 associated
with the operation expected from the surrounding envi-
ronment are to be displayed.

[0218] In Embodiment 5, the control processor 69
makes lightnesses or saturations of the display colors of
some of the digital objects 361 and 371 associated with
the operation history higher than those of the display
colors of the other digital objects 361 and 371 not asso-
ciated with the operation history, in a case where some
of the digital objects 361 and 371 associated with the
operation expected from the operation history are to be
displayed.

[0219] In the configuration described above, the opti-
mum intuitive user interface 201 can be provided espe-
cially significantly depending on an operating environ-
ment.

Embodiment 6
(Difference from Other Embodiments)

[0220] Embodiment 6 is different from Embodiments 1
to 5 in that an example of a special configuration state
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will be specifically described. In Embodiment 6, a remote
controller 31 changes display shapes of digital objects
381, digital objects 391, digital objects 411, and digital
objects 421 described later.

(Operation of Embodiment 6)

[0221] Fig. 22illustrates an example of display of digital
objects 381 in a special configuration state for a setting
in cooling operation start according to Embodiment 6 of
the present invention. As illustrated in Fig. 22, in a pre-
temperature determination state 607, a digital object 381
a, a digital object 381 b, a digital object 381 c, a digital
object 381 d, and a digital object 381e are displayed on
a user interface 201. The digital object 381 a, the digital
object 381 b, the digital object 381 c, the digital object
381 d, and the digital object 381 e will be collectively
referred to as digital objects 381 unless otherwise spec-
ified.

[0222] As illustrated in Fig. 22, it is assumed that the
pre-temperature determination state 607 transitions to a
first post-temperature determination state 637. In this
case, in the first post-temperature determination state
637, shapes of digital objects 381 are changed, and thus,
display shapes are changed. For example, to emphasize
the digital object 381 b associated with a surrounding
environment, the control processor 69 displays the dis-
play shape of the digital object 381 b based on highlighted
display image information.

[0223] As illustrated in Fig. 22, it is assumed that the
pre-temperature determination state 607 transitions to a
second post-temperature determination state 667. In this
case, in the second post-temperature determination
state 667, the shape of the digital object 381 b is changed,
and thus, the display shape is changed, and at the same
time, a button drawn as the digital object 381 c is re-
moved.

[0224] Fig. 23illustrates an example of display of digital
objects 391 in a special configuration state for a setting
in heating operation start according to Embodiment 6 of
the present invention. As illustrated in Fig. 23, in a pre-
temperature determination state 608, a digital object 391
a, a digital object 391 b, a digital object 391 c, a digital
object 391 d, and a digital object 391 e are displayed on
the user interface 201. The digital object 391 a, the digital
object 391 b, the digital object 391 c, the digital object
391 d, and the digital object 391 e will be collectively
referred to as digital objects 391 unless otherwise spec-
ified.

[0225] As illustrated in Fig. 23, it is assumed that the
pre-temperature determination state 608 transitions to a
first post-temperature determination state 638. In this
case, in the first post-temperature determination state
638, a shape of the digital object 391 is changed, and
thus, a display shape is changed. For example, to em-
phasize the digital object 391 b associated with the sur-
rounding environment, the control processor 69 displays
a display shape of the digital object 391 b based on high-
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lighted display image information.

[0226] As illustrated in Fig. 23, it is assumed that the
pre-temperature determination state 608 transitions to
the second post-temperature determination state 668. In
this case, in the second post-temperature determination
state 668, a shape of the digital object 391 b is changed,
and thus, a display shape is changed, and at the same
time, a button drawn as the digital object 391 c is re-
moved.

[0227] Fig. 24 illustrates an example of display of digital
objects 411 in a special configuration state for a setting
in a cooling operation according to Embodiment 6 of the
present invention. As illustrated in Fig. 24, in a pre-oper-
ation history determination state 707, a digital object 411
a, a digital object 411 b, a digital object 411 c, a digital
object 411 d, a digital object 411 e, a digital object 411
f, and a digital object 411 g are displayed on the user
interface 201.

[0228] The digital object 411 a, the digital object 411
b, the digital object 411 c, the digital object 411 d, the
digital object 411 e, the digital object 411 f, and the digital
object 411 g will be collectively referred to as digital ob-
jects 411 unless otherwise specified.

[0229] As illustrated in Fig. 24, it is assumed that the
pre-operation history determination state 707 transitions
to the post-operation history determination state 737. In
this case, in the post-operation history determination
state 737, shapes of the digital object 411 a, the digital
object411 b, the digital object411 d, and the digital object
411 e associated with an operation history are changed,
and thus, display shapes are changed. For example, to
emphasize the digital object 361 a, the digital object 361
b, the digital object 361 d, and the digital object 361 e
associated with the operation history, the control proc-
essor 69 displays the display shapes of the digital object
361 a, the digital object 361 b, the digital object 361 d,
and the digital object 361 e based on highlighted display
image information.

[0230] Fig.25illustrates an example of display of digital
objects 421 in a special configuration state for a setting
in a heating operation according to Embodiment 6 of the
present invention. As illustrated in Fig. 25, in a pre-oper-
ation history determination state 708, a digital object 421
a, a digital object 421 b, a digital object 421 c, a digital
object 421 d, a digital object 421 e, a digital object 421
f, and a digital object 421 g are displayed on the user
interface 201.

[0231] The digital object 421 a, the digital object 421
b, the digital object 421 c, the digital object 421 d, the
digital object 421 e, the digital object 421 f, and the digital
object 421 g will be collectively referred to as digital ob-
jects 421 unless otherwise specified.

[0232] As illustrated in Fig. 25, it is assumed that the
pre-operation history determination state 708 transitions
to a post-operation history determination state 738. In
this case, in the post-operation history determination
state 738, shapes of the digital object 421 a, and the
digital object 421 b, and the digital object 421 d, and the
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digital object 421 e associated with the operation history
are changed, display shapes are changed. For example,
to emphasize the digital object 421 a, the digital object
421 b, the digital object 421 d, and the digital object 421
e associated with the operation history, the control proc-
essor 69 displays the display shapes of the digital object
421 a, the digital object 421 b, the digital object 421 d,
and the digital object 421 e based on highlighted display
image information.

(Advantages of Embodiment 6)

[0233] Asdescribed above, inthe remote controller 31
according to Embodiment 6, the setting in the cooling
operation start is emphasized in display, as illustrated in
Fig. 22. For example, the digital object 381 b is displayed
as a sign "COOLING ON/OFF," serves as a button for
starting a cooling operation, and displays a display shape
based on highlighted display image information. The re-
mote controller 31 can provide the optimum intuitive user
interface 201 depending on the surrounding environ-
ment, which is one of operating environments.

[0234] InEmbodiment6, as illustrated in Fig. 23, a set-
ting in heating operation start is emphasized in display.
For example, the digital object 391 b is displayed as a
sign "HEATING ON/OFF," serves as a button for starting
a heating operation, and displays a display shape based
on highlighted display image information. Thus, remote
controller 31 can provide the optimum intuitive user in-
terface 201 depending on the surrounding environment,
which is one of operating environments.

[0235] InEmbodiment6, as illustrated in Fig. 24, a set-
ting in a cooling operation is emphasized in display. For
example, the digital object 411 a is an inverted triangle
button, and is used for transmitting a control instruction
for reducing a set temperature to the control processor
69 by an operation such as depression of the button.
Since the display shape of the digital object 411 a is dis-
played based on highlighted display image information,
the digital object 411 a is emphasized in display. The
digital object 411 b is an upright triangle button, and is
used for transmitting a control instruction for increasing
the set temperature to the control processor 69 by an
operation such as depression of the button. Since the
display shape of the digital object 411 b is displayed
based on the highlighted display image information, the
digital object 411 b is emphasized in display.

[0236] For example, the digital object 411 d is dis-
playedasasign "COOLING ON/OFF," serves as a button
for stopping a cooling operation, and has its display
shape displayed based on highlighted display image in-
formation. Thus, the digital object 411 d is emphasized
in display. The digital object 411e is displayed as a sign
"COOLING MODE," serves as a button for transition to
a setting of a cooling mode, and has its display shape
displayed based on highlighted display image informa-
tion. Thus, the digital object 411e is emphasized in dis-
play. Thus, the remote controller 31 can provide the op-
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timum intuitive user interface 201 depending on the op-
eration history, which is one of operating environments.
[0237] InEmbodiment 6, as illustrated in Fig. 25, a set-
ting in a heating operation is emphasized in display. For
example, the digital object 421 a is an inverted triangle
button, and is used for transmitting a control instruction
for reducing the set temperature to the control processor
69 by an operation such as depression of the button.
Since the display shape of the digital object 421 a is dis-
played based on highlighted display image information,
the digital object 421 a is emphasized in display. The
digital object 421 b is an upright triangle button, and is
used for transmitting a control instruction for increasing
the set temperature to the control processor 69 by an
operation such as depression of the button. Since the
display shape of the digital object 421 b is displayed
based on highlighted display image information, the dig-
ital object 421 b is emphasized in display.

[0238] For example, the digital object 421 d is dis-
played as a sign "HEATING ON/OFF," serves as a button
for stopping a heating operation, and has its display
shape displayed based on highlighted display image in-
formation. Thus, the digital object 421 d is emphasized
in display. The digital object 421e is displayed as a sign
"HEATING MODE," serves as a button for transition to
a setting of the heating mode, and has its display shape
displayed based on the highlighted display image infor-
mation. Thus, the digital object 421e is emphasized in
display. Thus, the remote controller 31 can provide the
optimum intuitive user interface 201 depending on the
operation history, which is one of operating environ-
ments.

[0239] As described above, in the remote controller 31
according to Embodiment 6, the optimum intuitive user
interface 201 can be provided especially significantly de-
pending on an operating environment.

[0240] Asdescribed above, in Embodiment 6, the con-
trol processor 69 changes the display shapes of the dig-
ital objects 381, 391, 411, and 421.

[0241] In Embodiment 6, the storage unit 65 includes
highlighted display image information corresponding to
each of the digital objects 381 and 391, and normal dis-
play image information corresponding to the digital ob-
jects 381 and 391, and the control processor 69 displays
the display shape of one of the digital objects 381 and
391 associated with the surrounding environment based
on the highlighted display image information and displays
the display shape of one of the digital objects 381 and
391 not associated with the surrounding environment
based on the normal display image information, in a case
where one of the digital objects 381 and 391 associated
with the operation expected from the surrounding envi-
ronment is to be displayed.

[0242] In Embodiment 6, the storage unit 65 includes
highlighted display image information corresponding to
each of the digital objects 411 and 421, and normal dis-
play image information corresponding to each of the dig-
ital objects 411 and 421, and the control processor 69
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displays the display shape of one of the digital objects
411 and 421 associated with the operation history based
on the highlighted display image information, and dis-
plays the display shape of one of the digital objects 411
and 421 not associated with the operation history based
on the normal display image information, in a case where
one of the digital objects 411 and 421 associated with
the operation expected from the operation history is to
be displayed.

[0243] In the configuration described above, the opti-
mum intuitive user interface 201 can be provided espe-
cially significantly depending on an operating environ-
ment.

Reference Signs List
[0244]

1 air-conditioning system, 11 outdoor unit, 21, 21 a
to 21 cindoor unit, 31, 31 a to 31 c remote controller,
41 transmission line, 42 power supply line, 43 refrig-
erant pipe, 51 communication unit, 53 power supply
unit, 55 touch panel display, 61 operation input unit,
63 display unit, 65 storage unit, 67 sensor module,
69 control processor, 81 human sensor module, 83
temperature sensor module, 85 humidity sensor
module, 87 illuminance sensor module, 101 opera-
tion status determining module, 102 surrounding en-
vironment determining module, 103 operation histo-
ry determining module, 105 image processing mod-
ule, 111 presence determining module, 112 temper-
ature determining module, 113 humidity determining
module, 114 illuminance determining module, 116
operation mode determining module, 118 object
state determining module, 119 object drawing mod-
ule, 131 pyroelectric infrared ray sensor, 132, 142,
152, 162 signal processor, 133 human detector, 141
temperature sensor, 151 humidity sensor, 161 illu-
minance sensor, 181 operation status data storage
region, 182 surrounding environment data storage
region, 183 default data storage region, 184 opera-
tion history data storage region, 201 user interface,
211, 211 a to 211 g, 251, 251 a to 251 e, 261, 261
ato261e,271,271ato 271 g, 281, 281 ato 281 g,
291,291 ato 291 e, 311, 311 a to 311e, 321, 321a
to 321 g, 331, 331 a to 331 g, 341, 341 a to 341 e,
351, 351 ato 351 e, 361, 361 ato 361 g, 371, 371
ato371g,381,381ato381e, 391, 391 ato 391 e,
411,411ato41149,421,421 ato 421 g digital object,
530room temperature determinationindex, 531, 531
ato 531 croom temperature determination example,
601 to 608 pre-temperature determination state, 631
to 638 first post-temperature determination state,
661 to 668 second post-temperature determination
state, 701 to 708 pre-operation history determination
state, 731 to 738 post-operation history determina-
tion state
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Claims

1. Aremote controller configured to control an air-con-
ditioning apparatus including an outdoor unit and an
indoor unit, the remote controller comprising:

a storage unit configured to store data of digital
objects of different types;

a touch panel display including a display unit
configured to display the digital objects and an
operation input unit configured to detect an op-
eration of the digital objects; and

a control processor configured to control the
touch panel display,

the control processor displaying one of the digital
objects associated with an operation expected from
a surrounding environment of the indoor unit or an
operation expected from an operation history of the
operation input unit.

2. The remote controller of claim 1, wherein
the control processor

displays one of the digital objects associated
with the operation expected from the operation
history when the outdoor unit and the indoor unit
are in operation, and

displays one of the digital objects associated
with the operation expected from the surround-
ing environment when the outdoor unit and the
indoor unit are out of operation.

3. The remote controller of claim 1 or 2, wherein

the control processor displays one of the digital ob-
jects associated with the operation expected from
the surrounding environment or the operation history
when a presence state of a person in an air-condi-
tioned space to be air-conditioned by the indoor unit
transitions from a person absence state to a person
presence state.

4. The remote controller of any one of claims 1 to 3,
wherein
the control processor displays one of the digital ob-
jects to be used in an operation start of a cooling
operation or a heating operation, based on a room
temperature, a cooling determination temperature,
and a heating determination temperature for an air-
conditioned space to be air-conditioned by the indoor
unit, in a case where one of the digital objects asso-
ciated with the operation expected from the sur-
rounding environment is to be displayed.

5. The remote controller of any one of claims 1 to 3,
wherein
the control processor displays one of the digital ob-
jects to be used for setting an operation mode asso-
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ciated with a previous operation in the operation his-
tory in a case where one of the digital objects asso-
ciated with the operation expected from the opera-
tion history is to be displayed.

The remote controller of claim 4 or 5, wherein
the control processor changes a display size of each
of the digital objects.

The remote controller of claim 6, wherein

the control processor makes the display size of one
of the digital objects associated with the surrounding
environment larger than the display size of one of
the digital objects not associated with the surround-
ing environment in a case where one of the digital
objects associated with the operation expected from
the surrounding environment is to be displayed.

The remote controller of claim 6, wherein

the control processor makes the display size of one
of the digital objects associated with the operation
history larger than the display size of one of the digital
objects not associated with the operation history in
a case where one of the digital objects associated
with the operation expected from the operation his-
tory is to be displayed.

The remote controller of claim 4 or 5, wherein
the control processor changes a display location of
each of the digital objects.

The remote controller of claim 9, wherein
the control processor

displays the digital objects on a display screen
output by the display unit, and

displays one of the digital objects associated
with the surrounding environment in a center
portion of the display screen and one of the dig-
ital objects not associated with the surrounding
environment in an edge portion of the display
screen, in a case where one of the digital objects
associated with the operation expected from the
surrounding environment is to be displayed.

The remote controller of claim 9, wherein
the control processor

displays the digital objects on a display screen
output by the display unit, and

displays one of the digital objects associated
with the operation history in a center portion of
the display screen and one of the digital objects
not associated with the operation history in an
edge portion of the display screen, in a case
where one of the digital objects associated with
the operation expected from the operation his-
tory is to be displayed.
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The remote controller of claim 4 or 5, wherein
the control processor changes a display color of each
of the digital objects.

The remote controller of claim 12, wherein

the control processor makes a lightness or a satu-
ration of the display color of one of the digital objects
associated with the surrounding environment higher
than a lightness or a saturation of the display color
of one of the digital objects not associated with the
surrounding environment, in a case where one of the
digital objects associated with the operation expect-
ed from the surrounding environment is to be dis-
played.

The remote controller of claim 12, wherein

the control processor makes a lightness or a satu-
ration of the display color of one of the digital objects
associated with the operation history higher than a
lightness or a saturation of the display color of one
of the digital objects not associated with the opera-
tion history, in a case where one of the digital objects
associated with the operation expected from the op-
eration history is to be displayed.

The remote controller of claim 4 or 5, wherein
the control processor changes a display shape of
each of the digital objects.

The remote controller of claim 15, wherein
the storage unit includes

highlighted display image information corre-
sponding to each of the digital objects, and
normal display image information correspond-
ing to each of the digital objects, and

the control processor displays the display shape of
one of the digital objects associated with the sur-
rounding environment based on the corresponding
highlighted display image information and displays
the display shape of one of the digital objects not
associated with the surrounding environment based
on the corresponding normal display image informa-
tion, in a case where one of the digital objects asso-
ciated with the operation expected from the sur-
rounding environment is to be displayed.

The remote controller of claim 15, wherein
the storage unit includes

highlighted display image information corre-
sponding to each of the digital objects, and
normal display image information correspond-
ing to each of the digital objects, and

the control processor displays the display shape of
one of the digital objects associated with the opera-
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tion history based on the corresponding highlighted
display image information and displays the display
shape of one of the digital objects not associated
with the operation history based on the correspond-
ing normal display image information, in a case
where one of the digital objects associated with the
operation expected from the operation history is to
be displayed.

The remote controller of any one of claims 1 to 17,
wherein

the digital objects are composed of digital images
displayed as buttons.
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