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(54) WIRELESS COMMUNICATION SYSTEM, AND WIRELESS COMMUNICATION METHOD IN 
WIRELESS COMMUNICATION SYSTEM

(57) A wireless communication system is a wireless
communication system including a slave device, and a
master device wirelessly connected to the slave device,
and the master device includes a master device wireless
communicator that performs wireless communication
with the slave device, a master device power supply that
supplies power to each unit of the master device, a mas-
ter device interrupt detector that detects various inter-
rupts, and a master device controller that controls the
entire master device, the master device interrupt detector
supplies power from the master device power supply to
each unit of the master device when detecting the inter-
rupt, and the master device controller performs control
to continuously transmit a capture signal to the slave de-
vice that waits for reception at a reception timing of a
predetermined interval, via the master device wireless
communicator for time longer than the predetermined in-
terval.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a wireless com-
munication system, and a wireless communication meth-
od in the wireless communication system.

2. Description of the Related Art

[0002] Awareness of crime prevention has improved
year by year. In recent years, a demand for the realization
of entrance monitors or the like through simple installa-
tion at a low cost even in single occupant households
such as detached houses as well as studio apartments
is increasing.
[0003] According to such a demand for the simple in-
stallation at a low cost, an entrance monitor in which a
slave device of the entrance monitor or a master device
of the entrance monitor is driven by a battery, and both
of the devices are caused to perform wireless communi-
cation, making wiring work unnecessary, has begun to
spread. In this case, since work for battery replacement
occurs when the battery lifetime of the battery mounted
on the slave device or the monitor master device expires,
there is a need for a wireless communication system for
reducing power consumption.
[0004] As a method of implementing reduction of pow-
er consumption of such a wireless communication sys-
tem, a wireless communication technology in which a
called station repeats regular reception, and a calling sta-
tion continuously transmits a capture signal longer than
an interval of the regular reception of the called station
to transition to a constant operation, disclosed in, for ex-
ample, Japanese Patent Unexamined Publication No.
2003-087180, is known.
[0005] Further, technology of a wireless master device
(calling device) for suppressing useless continuous
transmission when a call signal is continuously transmit-
ted to an intermittently receiving wireless slave device
(locator) so as to establish synchronization of transmis-
sion and reception, disclosed in, for example, Japanese
Patent Unexamined Publication No 2014-082615, is
known.
[0006] However, although the technology disclosed in
Japanese Patent Unexamined Publication No. JP
2003-087180 can achieve a certain object of reducing
power consumption of the called station (slave device),
reduction of power consumption on the master side has
not been considered. Further, the technology disclosed
in Japanese Patent Unexamined Publication No.
2014-082615 is intended to reduce the power consump-
tion for a transmission operation on the master side, in
addition to reduction of the power consumption of the
wireless slave device (locator), but reduction of power
consumption of operations, including a reception opera-

tion, has not been considered.

SUMMARY OF THE INVENTION

[0007] The present invention has been made to solve
the aforementioned problems of the related art, and a
main object thereof is to provide a wireless communica-
tion system capable of greatly reducing power consump-
tion of a wireless slave device and a wireless master
device to satisfy the demand for simple installation at a
low cost.
[0008] A wireless communication system of the
present invention is a wireless communication system
including a slave device, and a master device wirelessly
connected to the slave device, in which the master device
includes: a master device wireless communicator that
performs wireless communication with the slave device;
a master device power supply that supplies power to each
unit of the master device; a master device interrupt de-
tector that detects various interrupts; and a master device
controller that controls the entire master device, the mas-
ter device interrupt detector supplies power from the
master device power supply to each unit of the master
device when detecting the interrupt, and the master de-
vice controller performs control to continuously transmit
a capture signal to the slave device that waits for recep-
tion at a reception timing of a predetermined interval, via
the master device wireless communicator for time longer
than the predetermined interval.
[0009] According to the present invention, it is possible
to provide a wireless communication system capable of
greatly reducing power consumption of a wireless slave
device and a wireless master device through the config-
uration described above.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

FIG. 1 is a schematic diagram illustrating an over-
view of a wireless communication system in a first
exemplary embodiment.
FIG. 2 is a block diagram illustrating an example of
a configuration of the wireless communication sys-
tem in the first exemplary embodiment.
FIG. 3 is a sequence diagram illustrating an overview
of an operation of the wireless communication sys-
tem in the first exemplary embodiment.
FIG. 4 is a diagram illustrating signal transmission
and reception between a camera device and a mon-
itor device when a capture button is pressed in the
first exemplary embodiment.
FIG. 5 is a block diagram illustrating an example of
a configuration of a wireless communication system
in a second exemplary embodiment.
FIG. 6 is a sequence diagram illustrating an overview
of an operation of the wireless communication sys-
tem in the second exemplary embodiment.
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FIG. 7 is a diagram illustrating signal transmission
and reception between a camera device and a mon-
itor device when a predetermined time elapses in
the second exemplary embodiment.
FIG. 8 is sequence diagram illustrating an overview
of an operation of a wireless communication system
in a third exemplary embodiment.
FIG. 9 is a diagram illustrating signal transmission
and reception between a camera device and a mon-
itor device when a power saving button is pressed
in the third exemplary embodiment.
FIG. 10 is a diagram illustrating signal transmission
and reception between the camera device and the
monitor device when a power saving release button
is pressed in the third exemplary embodiment.
FIG. 11 is a flowchart illustrating an operation during
a normal monitor mode of a camera device in a fourth
exemplary embodiment.
FIG. 12 is a flowchart illustrating an operation during
a power saving monitor mode of the camera device
in the fourth exemplary embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings.

First exemplary embodiment

[0012] FIG. 1 is a schematic view illustrating an over-
view of wireless communication system 1000 according
to a first exemplary embodiment. Wireless communica-
tion system 1000 includes camera device 100, and mon-
itor device 200. Camera device 100 and monitor device
200 communicate with each other via a wireless line.
[0013] Camera device 100 is arranged on the external
(outdoor) side relative to entrance door 10 near entrance
door 10 of a house, and installed to be hooked to an
upper portion of entrance door 10. Camera device 100
images an outdoor space (for example, visitor 20, and
the outdoor vicinity of entrance door 10).
[0014] Monitor device 200 is installed on the residential
space (indoor) side relative to entrance door 10, and dis-
plays an image received from camera device 100 at a
predetermined timing. The predetermined timing is, for
example, a timing at which resident 30 hearing a chime
sound or a knocking sound at entrance door 10 generated
by visitor 20 operates monitor device 200 to confirm vis-
itor 20.
[0015] Display by monitor device 200 is confirmed by
resident 30. Monitor device 200 may be fixed in a prede-
termined indoor position (for example, an indoor wall) or
may be suitably held and moved by indoor resident 30.
FIG. 1 illustrates a case in which monitor device 200 is
placed on an indoor table.
[0016] FIG. 2 is a block diagram illustrating an example
of a configuration of wireless communication system

1000 according to the first exemplary embodiment.

Configuration of the camera device

[0017] Camera device 100 includes wireless commu-
nicator 101, controller 102, power supply 103, capture
104, storage 105, and interrupt detector 106.
[0018] Wireless communicator 101 communicates
with monitor device 200 over a wireless line. A commu-
nication scheme in wireless communicator 101 includes,
for example, digital enhanced cordless telecommunica-
tion (DECT), a wireless local area network (LAN), or Zig-
bee (registered trademark).
[0019] Wireless communicator 101 transmits a cap-
tured image to monitor device 200. Accordingly, indoor
resident 30 can visually recognize visitor 20 present in
the vicinity of entrance door 10. Further, wireless com-
municator 101 receives voice of visitor 20 using a micro-
phone (not illustrated) of camera device 100, and trans-
mits audio information including the voice of visitor 20 to
monitor device 200. Further, wireless communicator 101
receives audio information including voice of resident 30
from monitor device 200. Accordingly, outdoor visitor 20
and indoor resident 30 can talk to each other.
[0020] Controller 102 includes, for example, a read on-
ly memory (ROM), a random access memory (RAM), and
a central processing unit (CPU). For example, the CPU
executes a program held in the ROM to realize various
functions of controller 102.
[0021] Controller 102 performs various controls, oper-
ations, and determinations for entire camera device 100.
Controller 102 performs an operation process for con-
trolling each unit of camera device 100.
[0022] Power supply 103 supplies power to each unit
in order to operate camera device 100. In power supply
103, power may be input from an AC power supply or an
AC adapter. Power supply 103 may include a battery
such as a primary battery or a secondary battery in con-
sideration of installation.
[0023] Capture unit 104 images a predetermined out-
door space. An image captured by capture 104 (captured
image) includes, for example, a moving image and a still
image, and visitor 20, a passerby, a suspicious person,
an object other than a human, and the like are included
in the captured image.
[0024] Storage unit 105 includes a flash memory or the
like, and stores, for example, device information, such
as an identification number, and setup information of
camera device 100, state information of monitor device
200, and a captured image before transmission to mon-
itor device 200.
[0025] Interrupt detector 106 detects key interrupt of a
button or the like included in camera device 100, interrupt
by a timer, and interrupt by various events. The detection
of the interrupt includes detection by hardware and de-
tection by software.
[0026] Interrupt detector 106 also has a function of con-
trolling supply of power from power supply 103 to each
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unit in order to realize ultra-low power consumption. For
example, on the circuit, interrupt detector 106 is located
between power supply 103 and each unit such as con-
troller 102, and only interrupt detector 106 is operated at
all times by the low power of power supply 103. Interrupt
detector 106 turns the switching element ON/OFF in or-
der to supply power to each unit based on the detection
of a predetermined interrupt.

Configuration of the monitor device

[0027] Monitor device 200 includes wireless commu-
nicator 201, controller 202, power supply 203, display
unit 204, storage 205, and interrupt detector 206.
[0028] Wireless communicator 201 communicates
with camera device 100 via a wireless line. A communi-
cation scheme in wireless communicator 201 includes,
for example, DECT, a wireless LAN, or Zigbee (regis-
tered trademark).
[0029] Wireless communicator 201 receives the cap-
tured image from camera device 100. Accordingly, indoor
resident 30 can visually recognize visitor 20 present in
the vicinity of entrance door 10. Further, wireless com-
municator 201 receives the audio information including
voice of visitor 20 from camera device 100. Further, wire-
less communicator 201 receives the voice of resident 30
using a microphone (not illustrated) of monitor device
200, and transmits the audio information including the
voice of resident 30 to camera device 100. Accordingly,
outdoor visitor 20 and indoor resident 30 can talk to each
other.
[0030] Controller 202 includes, for example, ROM,
RAM, and a CPU. For example, the CPU executes a
program held in the ROM to realize various functions of
controller 202.
[0031] Controller 202 performs various controls, oper-
ations, and determinations for entire monitor device 200.
Controller 202 performs an operation process for con-
trolling each unit of monitor device 200.
[0032] Power supply 203 supplies power to each unit
in order to operate monitor device 200. In power supply
203, power may be input from an AC power supply or an
AC adapter. Power supply 203 may include a battery
such as a primary battery or a secondary battery in con-
sideration of installation.
[0033] The display unit 204 includes, for example, a
liquid crystal display (LCD), and displays various images.
The image includes, for example, a moving image and a
still image, and includes the captured image from camera
device 100, and an image for operating monitor device
200.
[0034] Storage unit 205 includes a flash memory or the
like, and stores various images, voices, or other man-
agement information. The image includes, for example,
a moving image, and a still image, and includes a cap-
tured image from camera device 100, and an image for
operating monitor device 200. The voice includes, for ex-
ample, voice of a fixed message generated from monitor

device 200.
[0035] The other management information includes,
for example, password information for preventing various
setup information of monitor device 200 from being for-
cibly changed.
[0036] Interrupt detector 206 detects key interrupt of a
button or the like included in monitor device 200, interrupt
by a timer, and interrupt by various events. The detection
of the interrupt includes detection by hardware and de-
tection by software.
[0037] Interrupt detector 206 also has a function of con-
trolling supply of power from power supply 203 to each
unit in order to realize ultra-low power consumption. For
example, on the circuit, interrupt detector 206 is located
between power supply 203 and each unit such as con-
troller 202, and only interrupt detector 206 is operated at
all times by low power of power supply 203. Interrupt
detector 206 turns the switching element ON/OFF in or-
der to supply power to each unit based on the detection
of a predetermined interrupt.
[0038] FIG. 3 is a sequence diagram illustrating an
overview of an operation of wireless communication sys-
tem 1000 in the first exemplary embodiment. An opera-
tion of an example of realization of ultra-low power con-
sumption and a request for a captured image according
to this sequence will be described with appropriate ref-
erence to FIG. 2.

Realization of ultra-low power consumption

[0039] In wireless communication system 1000 of this
exemplary embodiment, the most characteristic point is
that camera device 100 and monitor device 200 stop the
supply of power from power supply 103 and power supply
203 to the respective units for a predetermined period of
time.
[0040] Camera device 100 performs regular reception
(intermittent reception) (S2101). For example, interrupt
detector 106 described with reference to FIG. 2 turns ON
the switching element for supply of power from power
supply 103 to each unit when the interrupt has occurred
due to the timer at predetermined intervals (for example,
2.56 seconds). Wireless communicator 101 to which the
power has been supplied performs a reception operation
and, accordingly, camera device 100 performs regular
reception.
[0041] On the other hand, monitor device 200 also
stops the supply of power from power supply 203 to each
unit while camera device 100 is performing the regular
reception (S2102). In monitor device 200, the switching
element for supplying of power from power supply 203
to each unit illustrated in, for example, FIG. 2 is turned
OFF.

Sequence in example of a request for captured image

[0042] When a capture button (not illustrated) is
pressed in monitor device 200 (S2103), supply of power
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from power supply 203 to each unit is started (S2104).
For example, interrupt detector 206 described with ref-
erence to FIG. 2 detects the key interrupt caused by
pressing of the capture button, and turns ON the switch-
ing element for supply of power from power supply 203
to each unit.
[0043] Wireless communicator 201 to which the power
has been supplied transmits a capture signal for perform-
ing a synchronization process with camera device 100
(S2105). In this case, wireless communicator 201 con-
tinuously transmits the capture signal at predetermined
intervals (for example, 2.56 seconds) of the regular re-
ception of camera device 100, and performs reception
of the response signal (S2106). Details of the operation
of the continuous transmission and reception will be de-
scribed below.
[0044] In camera device 100, wireless communicator
101 receives the capture signal through the regular re-
ception, and transmits a response signal as a response
to monitor device 200 (S2107). Wireless communicator
101 starts the synchronization process based on syn-
chronization information included in the capture signal
under the control of controller 102.
[0045] On the other hand, in monitor device 200, when
wireless communicator 201 receives the response signal
from camera device 100, monitor device 200 stops the
continuous transmission of the capture signal (S2108),
and starts the synchronization process.
[0046] When synchronization is established between
camera device 100 and monitor device 200 (S2109),
camera device 100 transmits captured data (captured
image) captured by capture 104 to monitor device 200
using wireless communicator 101 (S2110).
[0047] In this case, the captured data that camera de-
vice 100 transmits to monitor device 200 may be captured
data captured by capture 104 in response to the reception
of the capture signal, or captured data read from storage
105 that stores the captured data that has been captured
in advance.
[0048] For example, if interrupt detector 106 supplies
power to each unit even when interrupt detector 106 de-
tects an interrupt from the human sensor or the like, im-
aging in capture 104 and storage of the captured data in
storage 105 become possible when the sensor reacts.
Accordingly, it is possible to image a suspicious person
or the like while performing a power saving operation.
[0049] When wireless communicator 201 receives the
captured data from camera device 100, monitor device
200 displays the images sent as captured data on the
display unit 204 (S2111).
[0050] As described above, camera device 100 and
monitor device 200 completely stop the supply of power
from power supply 103 and power supply 203 to each
unit for a predetermined period of time. Moreover, since
the supply of power to each unit is performed in response
to the interrupt by interrupt detector 106 and interrupt
detector 206, ultra-low power consumption can be real-
ized.

[0051] In particular, when camera device 100 is per-
forming the regular reception (that is, camera device 100
can perform transmission to monitor device 200), monitor
device 200 that is a master device does not normally stop
the supply of power to each unit (that is, does not enter
a state that monitor device 200 cannot perform recep-
tion), but since monitor device 200 can operate without
problem even when the supply of power to each unit is
stopped by the above-described configuration, ultra-low
power consumption can be realized, unlike the related
art.

Operation of continuous transmission and reception

[0052] Hereinafter, details of a continuous transmis-
sion and reception operation in monitor device 200 de-
scribed in step S2106 of FIG. 3 will be described while
showing transmission and reception timings of signals
between monitor device 200 and camera device 100.
FIG. 3 will be appropriately referred to.
[0053] FIG. 4 is a diagram illustrating signal transmis-
sion and reception between camera device 100 and mon-
itor device 200 when the capture button is pressed in the
first exemplary embodiment. As illustrated in FIG. 4,
when camera device 100 performs the regular reception
described in step S2101, reception period 401 of a pre-
determined time S (for example, 0.8 milliseconds) is set
at predetermined time intervals T (for example, 2.56 sec-
onds).
[0054] When the capture button described in step
S2103 is pressed, monitor device 200 transmits the cap-
ture signal described in step S2105 in a period continuous
from transmission period 402. A mark 3 of an arrival
destination of the capture signal on camera device 100
side in FIG. 4 indicates that the capture signal cannot be
received at the timing of the regular reception at prede-
termined time intervals T after reception period 401 of
camera device 100.
[0055] Monitor device 200 sets a period in which mon-
itor device 200 continuously transmits the capture signal
to be equal to the time interval T of the regular reception
described above, or sets the period to be longer than the
time interval T so that the capture signal is reliably re-
ceived by camera device 100. However, when the period
in which monitor device 200 continuously transmits the
capture signal is long, power consumption increases. Ac-
cordingly, for example, several reception periods 403 and
404 are provided in the continuous transmission.
[0056] For example, monitor device 200 stops the con-
tinuous transmission if monitor device 200 does not re-
ceive the response signal described in step S2107 in
reception period 403, and continues the continuous
transmission if monitor device 200 does not receive the
response signal, and performs the same determination
in the next reception period 404. FIG. 4 illustrates an
example in which the capture signal is received in recep-
tion period 405 of the regular reception of camera device
100, and the response signal transmitted in a subsequent
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transmission period 406 is received in reception period
404 described above.
[0057] Thus, in monitor device 200, by providing sev-
eral reception periods within the continuous transmission
of the capture signal, unnecessary continuous transmis-
sion after a timing at which monitor device 200 can re-
ceive the response signal is suppressed and power sav-
ing is achieved.
[0058] Then, as described with reference to FIG. 3, the
synchronization is established between camera device
100 and monitor device 200, and the captured data de-
scribed in step S2110 is transmitted from camera device
100 to monitor device 200 at a synchronized timing of
transmission and reception.
[0059] As described above, according to wireless com-
munication system 1000, it is possible to provide a period
in which the power is not supplied to each unit until next
reception of the regular reception in camera device 100
and until pressing of the capture button is detected in
monitor device 200. Thus, it is possible to greatly reduce
power consumption of camera device 100 (wireless slave
device) and monitor device 200 (wireless master device).
[0060] Further, according to wireless communication
system 1000, if monitor device 200 receives the response
signal from camera device 100 when continuously trans-
mitting the capture signal, monitor device 200 can stop
the continuous transmission and perform the synchroni-
zation process with camera device 100. Thus, it is pos-
sible to further reduce the power consumption of monitor
device 200 (wireless master device).

Second exemplary embodiment

[0061] In a second exemplary embodiment, an exam-
ple of a configuration and an example of an operation of
wireless communication system 1000 in which it can be
confirmed that the other side is under an operation of the
ultra-low power consumption in an example of the most
basic operation of wireless communication system 1000
shown in the first exemplary embodiment, that is, an ex-
ample of the operation of the ultra-low power consump-
tion in which camera device 100 and monitor device 200
stop the supply of the power from power supply 103 and
power supply 203 to each unit for a predetermined period
of time will be described.

State display unit

[0062] FIG. 5 is a block diagram illustrating an example
of a configuration of wireless communication system
1000 according to the second exemplary embodiment.
FIG. 5 differs from FIG. 2 in that a state display unit 107
is provided in camera device 100.
[0063] State display unit 107 is, for example, a display
unit configured of a light emitting diode (LED) or the like,
and displays state information of monitor device 200. The
state information is intended to distinguish during a power
saving monitor mode and during a normal monitor mode

which will be described below from each other. The status
information is displayed using green or red color or
on/off/blinking of the LED in distinction from each other.
[0064] From the display of state display unit 107, res-
ident 30 can confirm the state information of monitor de-
vice 200 from camera device 100.
[0065] Since a configuration other than state display
unit 107 of camera device 100 and a configuration of
monitor device 200 are described with reference to FIG.
2, a repeated description thereof will be omitted.

Transition of state

[0066] FIG. 6 is a sequence diagram illustrating an
overview of an operation of wireless communication sys-
tem 1000 in the second exemplary embodiment. A state
display operation of state display unit 107 will be de-
scribed according to this sequence. Description will be
given with appropriate reference to FIG. 3.
[0067] In FIG. 6, a sequence of step S2201 surrounded
by a rectangular dotted line is exactly the same as steps
S2101 to S2111 in FIG. 3. Here, a state during stop of
supply of power to each unit shown in step S2102 is re-
ferred to as a "power saving monitor mode," and a state
from start of supply of power to each unit shown in step
S2102 to re-transition to "power saving monitor mode"
to be described below is referred to as a "normal monitor
mode".
[0068] Camera device 100 that has transmitted the
captured data in the sequence of step S2201 in FIG. 6
returns to the regular reception operation before the cap-
ture signal reception in order to reduce power consump-
tion. That is, when interrupt detector 106 supplies power
from power supply 103 to each unit when the interrupt
occurs due to a timer of a predetermined interval, and
the wireless communicator 101 to which the power has
been supplied returns to the state in which the wireless
communicator 101 is performing the reception operation
(S2202).
[0069] On the other hand, monitor device 200 that has
displayed the captured data in the sequence of step
S2201 waits for a predetermined time to elapse (S2203),
and similarly starts the transition from the "normal monitor
mode" to the "power saving monitor mode". The prede-
termined time is time in which monitor device 200 is likely
to receive information from camera device 100, and may
vary according to a setting.

Notification for state display

[0070] In wireless communication system 1000 of this
exemplary embodiment, the most characteristic point is
that monitor device 200 notifies camera device 100 of an
indication indicating transition to a "power saving monitor
mode" in advance.
[0071] When monitor device 200 transitions to the
"power saving monitor mode", monitor device 200 does
not perform the reception operation, and thus, monitor
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device 200 does not receive a transmission signal from
camera device 100 at all. When camera device 100 trans-
mits, for example, captured data without recognizing a
state of monitor device 200, there is a problem in that the
captured data is discarded. Therefore, in wireless com-
munication system 1000, monitor device 200 notifies
camera device 100 of an indication that monitor device
200 transitions to the "power saving monitor mode" in
advance.
[0072] Monitor device 200 transmits a power saving
mode transition signal as a notification of an indication
indicating transition of monitor device 200 to the "power
saving monitor mode" using wireless communicator 201
(S2204). Here, the power saving mode transition signal
need not be a special signal, and may be any signal ca-
pable of notifying the above-described indication indicat-
ing transition.
[0073] In this case, since camera device 100 returns
to the regular reception, monitor device 200, continuously
transmits the power saving mode transition signal, per-
forms reception of a response signal (S2205), receives
the response signal (S2206), and stops the continuous
transmission (S2207), as in steps S2106 to S2018 in FIG.
3.
[0074] When monitor device 200 stops the continuous
transmission of the power saving mode transition signal
of step S2207, monitor device 200 stops power supply
from power supply 203 to each unit (S2208). For exam-
ple, monitor device 200 turns off the switching element
for supply of power from power supply 203 to each unit
illustrated in FIG. 2.
[0075] When camera device 100 receives the power
saving mode transition signal continuously transmitted
in steps S2204 and S2205, camera device 100 transmits
the response signal of step S2206, and displays the state
information ("during power saving monitor mode") of
monitor device 200 on state display unit 107 (S2209).
Further, camera device 100 stores the state information
of monitor device 200 in storage 105.
[0076] Since the state information of monitor device
200 is stored in storage 105, it is possible to determine
that camera device 100 does not directly transmit the
captured data to monitor device 200 (accumulates the
captured data in storage 105) by referring to the state
information of monitor device 200, for example, even in
a specification in which camera device 100 captures the
captured data and transmits the captured data to monitor
device 200 when the human sensor or the like reacts.

Signal transmission and reception timing

[0077] FIG. 7 is a diagram illustrating signal transmis-
sion and reception between the camera device and the
monitor device when a predetermined time elapses in
the second exemplary embodiment. FIG. 7 corresponds
to the sequence in FIG. 6, and illustrates transmission
and reception timings of each signal subsequent to the
transmission of the captured data in step S2110 illustrat-

ed in FIG. 4. In the following description, repeatedly de-
scribed portions will be omitted or simplified with appro-
priate reference to FIGS. 6 and 4.
[0078] Camera device 100 that has completed the
transmission of the captured data returns to the regular
reception at predetermined time intervals T from recep-
tion period 411, and then performs the regular reception.
[0079] On the other hand, when the predetermined
time described in step S2203 of FIG. 6 elapses, monitor
device 200 continuously transmits the power saving
mode transition signal described in step S2203 from
transmission period 412. In this case, reception period
413 is provided for the same reason as that described
with reference to FIG. 4.
[0080] When monitor device 200 receives the re-
sponse signal described in step S2206 in reception pe-
riod 414, monitor device 200 stops the supply of power
from power supply 203 to each unit described in step
S2208.
[0081] When camera device 100 receives the power
saving mode transition signal in reception period 415,
camera device 100 transmits a response signal and dis-
plays the state information of monitor device 200 on state
display unit 107 described in step S2209.
[0082] As described above, according to wireless com-
munication system 1000, camera device 100 returns to
a state in which the power is not supplied to each unit
until the next reception of the regular reception, and mon-
itor device 200 returns to the state of the "power saving
monitor mode" in which the power is not supplied to each
unit until pressing of the capture button is detected. Ac-
cordingly, it is possible to greatly reduce power consump-
tion of camera device 100 (wireless slave device) and
monitor device 200 (wireless master device).
[0083] Further, when monitor device 200 returns to the
state of the "power saving monitor mode", camera device
100 is notified of the indication indicating transition. Ac-
cordingly, camera device 100 can transmit the informa-
tion obtained by each interrupt without discarding the in-
formation when monitor device 200 enters the state of
the "normal monitor mode".
[0084] Further, since camera device 100 displays the
state information of monitor device 200 on state display
unit 107, resident 30 can confirm the state information of
monitor device 200 from camera device 100 at a glance.

Third exemplary embodiment

[0085] The transition of monitor device 200 to the "pow-
er saving monitor mode" shown in the second exemplary
embodiment is started after monitor device 200 waits for
the predetermined time to elapse. In a third exemplary
embodiment, an example of an operation in which the
transition is started by an explicit operation such as (de-
tection of) pressing of the power saving button will be
described.
[0086] Further, an example of an operation in which
transition to the "normal monitor mode" of monitor device
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200 is started by (detection of) pressing of the capture
button or started by (detection of) pressing of the power
saving release button will be described.
[0087] In the third exemplary embodiment, an example
of a configuration of wireless communication system
1000 is the same as the block diagram of FIG. 5 described
in the second exemplary embodiment. Therefore, de-
scription of the example of the configuration will be omit-
ted.

Transition state

[0088] FIG. 8 is a sequence diagram illustrating an
overview of an operation of wireless communication sys-
tem 1000 in a third exemplary embodiment. Description
will be given according to this sequence. Description will
be given with appropriate reference to FIG. 6.
[0089] In FIG. 8, a sequence of step S2301 surrounded
by a rectangular dotted line is subsequent to step S2202
in FIG. 6. In this state, camera device 100 transitions to
the regular reception, but monitor device 200 operates
in the "normal monitor mode" in which synchronous trans-
mission/synchronization reception to/from camera de-
vice 100 is possible.

Sequence in example of mode transition due to pressing 
of power saving button

[0090] In wireless communication system 1000 of this
exemplary embodiment, the most characteristic point is
that monitor device 200 in a state of the "normal monitor
mode" can forcibly transition to the "power saving monitor
mode".
[0091] When monitor device 200 is in the state of the
"normal monitor mode", monitor device 200 remains in
that state or waits for a predetermined time in order to
receive transmission from camera device 100, and then
transitions to "power saving monitor mode". However, in
this case, since the power is supplied to each unit of
monitor device 200, the power is consumed.
[0092] Therefore, monitor device 200 can transition to
the "power saving monitor mode" without waiting for a
predetermined time.
[0093] When a power saving button (not illustrated) is
pressed in monitor device 200 operating in the "normal
monitor mode" (S2302), interrupt detector 206 described
in, for example, FIG. 2 detects a key interrupt caused by
pressing of the power saving button.
[0094] Wireless communicator 201 transmits a power
saving mode transition signal that is a notification of the
indication indicating the transition to the "power saving
monitor mode" under the control of controller 202 that
has received a detection result of the key interrupt
(S2303). Here, while the power saving mode transition
signal is the same power saving mode transition signal
as in FIG. 6, the power saving mode transition signals
may be separately distinguished.
[0095] Then, as in steps S2205 to S2208 of FIG. 6, the

monitor device continuously transmits the power saving
mode transition signal (S2304), performs reception of a
response signal (S2305), receives the response signal
to stop the continuous transmission (S2306), and stops
the supply of power from power supply 203 to each unit
(S2307) to complete transition to the "power saving mon-
itor mode".
[0096] On the other hand, when camera device 100
receives the power saving mode transition signal contin-
uously transmitted in steps S2303 and S2304, camera
device 100 transmits a response signal of step S2205,
and displays the state information ("during power saving
monitor mode") of monitor device 200 on state display
unit 107 (S2308). Further, the state information of monitor
device 200 is stored in storage 105.

Sequence when power saving release button is pressed

[0097] In wireless communication system 1000 of this
exemplary embodiment, another characteristic point is
that monitor device 200 in a state of "power saving mon-
itor mode" can forcibly transition to the "normal monitor
mode".
[0098] When monitor device 200 is in the state of the
"power saving monitor mode", a transmission signal from
camera device 100 is not received at all. If the transition
to the "normal monitor mode" can be performed only by
pressing of the capture button even when camera device
100 can recognize the state of monitor device 200, there
is a problem, for example, when resident 30 desires to
transmit information to camera device 100 in real time.
[0099] Accordingly, in monitor device 200, transition to
the "normal monitor mode" can be performed by a man-
ner other than (detection of) pressing of the capture but-
ton.
[0100] In monitor device 200 operating in the "power
saving monitor mode", when a power saving release but-
ton (not illustrated) is pressed (S2309), the supply of pow-
er from power supply 203 to each unit is started (S2310).
For example, interrupt detector 206 described with ref-
erence to FIG. 2 detects the key interrupt caused by
pressing of the power saving release button, and turns
ON the switching element for supply of power from power
supply 203 to each unit.
[0101] Wireless communicator 201 to which the power
has been supplied transmits a power saving mode re-
lease signal that is a notification of the indication indicat-
ing the transition to the "normal monitor mode" using wire-
less communicator 201 (S2311). Here, the power saving
mode release signal need not be a special signal, and
may be any signal capable of performing the notification
of the indication indicating the transition described above.
[0102] Then, as in steps S2304 to S2308, monitor de-
vice 200 continuously transmits the power saving mode
release signal (S2312), performs reception of the re-
sponse signal (S2313), receives the response signal to
stop the continuous transmission (S2314), and transi-
tions to the "normal monitor mode" in which synchronous
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transmission/synchronization reception to and from cam-
era device 100 is possible (S2315).
[0103] Monitor device 200 may store information indi-
cating whether the transition to "normal monitor mode"
is caused by pressing of the capture button or caused by
the pressing of the power saving release button in storage
205. After the transition to the "normal monitor mode,"
for example, a process of determining whether monitor
device 200 is caused to transition to the "power saving
monitor mode" or monitor device 200 is not caused to
transition to the "power saving monitor mode" after wait-
ing for a predetermined time.
[0104] The information indicating whether the transi-
tion to "normal monitor mode" is caused by pressing of
the capture button or caused by the pressing of the power
saving release button described above may be included
in the power saving mode transition signal.
[0105] On the other hand, when camera device 100
receives the power saving mode release signal continu-
ously transmitted in steps S2311 and S2312, camera de-
vice 100 transmits the response signal of step S2313,
and displays the state information ("during normal mon-
itor mode") of monitor device 200 on state display unit
107 (S2316). Further, camera device 100 stores the state
information of monitor device 200 in storage 105.
[0106] Since the display on state display unit 107 can
be performed, for example, using green or red color or
on/off/blinking by the LED in distinction from each other,
state information resulting from pressing of the power
saving button/power saving release button may be dis-
played in distinction from a case of state transition result-
ing from elapse of a predetermined time.

Signal transmission and reception timing

[0107] FIG. 9 is a diagram illustrating signal transmis-
sion and reception between camera device 100 and mon-
itor device 200 when the power saving button is pressed
in the third exemplary embodiment. FIG. 10 is a diagram
illustrating signal transmission and reception between
camera device 100 and monitor device 200 when the
power saving release button is pressed in the third ex-
emplary embodiment. FIGS. 9 and 10 illustrate transmis-
sion and reception timings of each signal corresponding
to the sequence of FIG. 8. In the following description,
repeatedly described portions will be omitted or simplified
with appropriate reference to FIG. 8.
[0108] In FIG. 9, when camera device 100 performs
regular reception at predetermined time intervals T as
indicated by reception period 511, if there is pressing of
the power saving button described in step S2302 of FIG.
8 in monitor device 200 during the normal monitor mode,
monitor device 200 continuously transmits the power
saving mode transition signal described in step S2303
from transmission period 512. In this case, reception pe-
riod 513 is provided for the same reason as that illustrated
in FIG. 8.
[0109] When monitor device 200 receives a response

signal described in step S2305 in reception period 514,
monitor device 200 stops the supply of power from power
supply 203 to each unit described in step S2307.
[0110] When camera device 100 receives the power
saving mode transition signal in reception period 515,
camera device 100 transmits a response signal, and dis-
plays the state information of monitor device 200 on state
display unit 107 described in step S2308.
[0111] Then, in FIG. 10, when camera device 100 per-
forms regular reception at predetermined time intervals
T as shown in reception period 611, if there is pressing
of the power saving release button described in step
S2309 of FIG. 8 in monitor device 200 during the power
saving monitor mode, power supply from power supply
203 to each unit described in step S2310 starts.
[0112] Wireless communicator 201 to which the power
has been supplied continuously transmits the power sav-
ing mode release signal described in step S2311 from
transmission period 612. In this case, reception period
613 is provided for the same reason as described above.
[0113] When monitor device 200 receives the re-
sponse signal described in step S2313 in reception pe-
riod 614, monitor device 200 performs synchronous
transmission/synchronization reception described in
step S2315.
[0114] On the other hand, when camera device 100
receives the power saving mode release signal in recep-
tion period 615, camera device 100 transmits a response
signal, and displays the state information of monitor de-
vice 200 on state display unit 107 described in step
S2316.
[0115] As described above, according to wireless com-
munication system 1000, since monitor device 200 in a
state of the "normal monitor mode" can forcibly transition
to the "power saving monitor mode", it is possible to fur-
ther reduce power consumption of monitor device 200
as compared to a case in which monitor device 200 waits
for a predetermined time and then transitions to the "pow-
er saving monitor mode". Thus, it is possible to greatly
reduce power consumption of camera device 100 (wire-
less slave device) and monitor device 200 (wireless mas-
ter device).
[0116] Further, since monitor device 200 in the "power
saving monitor mode" state can forcibly transition to the
"normal monitor mode", it is possible to cope with, for
example, a case in which camera device 100 desires to
capture information when the human sensor or the like
reacts, and transmit the information to monitor device
200 in real time.
[0117] Further, since camera device 100 displays the
state information of monitor device 200 on state display
unit 107, resident 30 can confirm the state information of
monitor device 200 from camera device 100 at a glance.

Fourth exemplary embodiment

[0118] In a fourth exemplary embodiment, an example
of an operation that camera device 100 shown in the
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second exemplary embodiment can perform in each
mode of monitor device 200 will be described.
[0119] In the fourth exemplary embodiment, an exam-
ple of a configuration of wireless communication system
1000 is the same as in a block diagram of FIG. 5 de-
scribed in the second exemplary embodiment. There-
fore, description of the example of a configuration will be
omitted.

Example of operation of camera device 100 in "normal 
monitor mode"

[0120] FIG. 11 is a flowchart illustrating an operation
during the normal monitor mode of camera device 100
in the fourth exemplary embodiment. Description will be
given with reference to this flowchart.
[0121] In FIG. 11, camera device 100 determines
whether camera device 100 has received a power saving
mode transition signal from monitor device 200 in a "nor-
mal monitor mode" state (S2401). When camera device
100 receives the power saving mode transition signal
(S2401: Yes), camera device 100 displays state informa-
tion ("during power saving monitor mode") of monitor de-
vice 200 on state display unit 107 (S2402).
[0122] In this case, since camera device 100 enters a
state in which signal transmission to monitor device 200
is not possible, a display indicating that the signal trans-
mission is not possible may be performed. For example,
when camera device 100 has a text display function of
an LCD or the like as state display unit 107 and talks to
monitor device 200 using a call button (not illustrated), it
can be seen that the signal transmission is not possible
at a glance.
[0123] Camera device 100 that has displayed the state
information in step S2402 stores the state information
("during power saving monitor mode") of monitor device
200 in storage 105 (S2403). Camera device 100 transi-
tions to an operation during the power saving monitor
mode to be described below.
[0124] On the other hand, when camera device 100
does not receive the power saving mode transition signal
(S2401: No), camera device 100 determines whether
there is a transmission event or the stored data to be
transmitted which has been stored in storage 105
(S2404). The transmission event is, for example, an
event such as a reaction of a human sensor or the like.
In this case, it is necessary to capture information such
as captured data using capture 104 and transmit the in-
formation to monitor device 200 in real time.
[0125] Further, the stored data to be transmitted that
has been stored in storage 105 is, for example, informa-
tion such as the captured data that is captured by capture
104 due to a reaction of a human sensor or the like and
then stored in storage 105 instead of being transmitted
to monitor device 200.
[0126] When there is the above-described event or in-
formation in step S2404 (S2404: Yes), camera device
100 transmits the information such as the captured data

described above to monitor device 200 since monitor de-
vice 200 is in the "normal monitor mode" state and the
reception is possible (S2405). Camera device 100 re-
turns to step S2401 and continues to perform the oper-
ation during the normal monitor mode.
[0127] Camera device 100 that has displayed the state
information in step S2402 stores the state information
("during power saving monitor mode") of monitor device
200 in storage 105.

Example of operation of camera device 100 in "power 
saving monitor mode"

[0128] FIG. 12 is a flowchart illustrating an operation
during a power saving monitor mode of camera device
100 in the fourth exemplary embodiment. Description will
be given according to this flowchart.
[0129] In FIG. 12, camera device 100 determines
whether camera device 100 has received a capture sig-
nal from monitor device 200 in a state of the "power sav-
ing monitor mode" (S2501). When camera device 100
receives the capture signal (S2501: Yes), camera device
100 transmits a response signal to monitor device 200
(S2502), and performs a synchronization process
(S2503).
[0130] Camera device 100 transmits information such
as captured data captured by capture 104 to monitor de-
vice 200. When there is stored data to be transmitted in
storage 105 (for example, information such as captured
data that is captured by capture 104 when a human sen-
sor or the like reacts, but is not transmitted to monitor
device 200 and stored in storage 105), camera device
100 transmits this information to monitor device 200
(S2505).
[0131] Camera device 100 that has performed the
transmission of the stored data information in step S2505
returns to the intermittent reception (regular reception)
(S2506), and continues to perform the operation during
the power saving monitor mode.
[0132] On the other hand, when camera device 100
does not receive the capture signal in step S2501 (S2501:
No), camera device 100 determines whether camera de-
vice 100 has received a power saving mode release sig-
nal (S2507). When camera device 100 receives the pow-
er saving mode release signal (S2507: Yes), camera de-
vice 100 transmits a response signal to monitor device
200 (S2508), and displays the state information ("during
normal monitor mode") of monitor device 200 on state
display unit 107 (S2509).
[0133] In this case, since the state in which the signal
transmission to monitor device 200 is not possible is
changed to a state in which the signal transmission to
monitor device 200 is possible, a display indicating that
the signal transmission is possible may be performed.
For example, when camera device 100 has a text display
function of an LCD or the like as state display unit 107
and talks to monitor device 200 using a call button (not
illustrated), it can be seen that the signal transmission is
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possible at a glance.
[0134] Camera device 100 that has displayed the state
information in step S2509 stores the state information
("during normal monitor mode") of monitor device 200 in
storage 105 (S2510). Camera device 100 transitions to
the operation during the normal monitor mode.
[0135] Further, if camera device 100 does not receive
the power saving mode release signal in step S2507
(S2507: No), camera device 100 determines whether the
transmission event has occurred (S2511). If there is the
transmission event (S2511: Yes), camera device 100
stores transmission data in storage 105 (S2512). If there
is no transmission event (S2511: No), camera device 100
remains in the power saving monitor mode.
[0136] As described above, according to wireless com-
munication system 1000, since camera device 100 re-
turns to the intermittent reception (regular reception) after
necessary transmission is completed, it is possible to re-
duce the power consumption of camera device 100.
[0137] Further, since the state information of monitor
device 200 or information indicating that signal transmis-
sion is not possible can be displayed on state display unit
107 of camera device 100, resident 30 can recognize
whether resident 30 is able to talk to monitor device 200
at a glance, and it is possible to enhance convenience
of use of wireless communication system 1000.
[0138] Further, since camera device 100 can recog-
nize the state of monitor device 200, camera device 100
can transmit information such as captured data when
monitor device 200 is in a receivable state without dis-
carding the information such as captured data when mon-
itor device 200 is not in a receivable state, and it is pos-
sible to improve reliability in use of wireless communica-
tion system 1000.
[0139] Further, since camera device 100 can deter-
mine the state of monitor device 200 and transmit the
information such as captured data in real time as long as
monitor device 200 is in the receivable state, various
services can be provided in wireless communication sys-
tem 1000.
[0140] While wireless communication system 1000 in-
cluding camera device 100 and monitor device 200 has
been described in the first to fourth exemplary embodi-
ments, the present invention is not limited thereto, and
is also effective in a radio wave remote control, a keyless
entry system, or home safety related wireless communi-
cation system.
[0141] The present invention is useful in a wireless
communication system capable of greatly reducing pow-
er consumption of a wireless slave device and a wireless
master device.

Claims

1. A wireless communication system comprising a
slave device, and a master device wirelessly con-
nected to the slave device,

wherein the master device includes:

a master device wireless communicator that
performs wireless communication with the slave
device;
a master device power supply that supplies pow-
er to each unit of the master device;
a master device interrupt detector that detects
various interrupts; and
a master device controller that controls the entire
master device,
the master device interrupt detector supplies
power from the master device power supply to
each unit of the master device when detecting
the interrupt, and
the master device controller performs control to
continuously transmit a capture signal to the
slave device that waits for reception at a recep-
tion timing of a predetermined interval, via the
master device wireless communicator for time
longer than the predetermined interval.

2. The wireless communication system of claim 1,
wherein the slave device includes:

a slave device wireless communicator that per-
forms wireless communication with the master
device;
a slave device power supply that supplies power
to each unit of the slave device;
a slave device interrupt detector that detects var-
ious interrupts; and
a slave device controller that controls the entire
slave device,
the slave device interrupt detector supplies the
power from the slave device power supply to
each unit of the slave device when detecting a
timer interrupt occurring at predetermined inter-
vals, and
the slave device controller performs control to
wait for reception of the capture signal through
the slave device wireless communicator.

3. The wireless communication system of claim 1,
wherein if the master device controller receives a
response signal from the slave device when contin-
uously transmitting the capture signal, the master
device controller stops the continuous transmission
and performs control to perform synchronization with
the slave device.

4. The wireless communication system of claim 1,
wherein when the master device interrupt detector
detects an operation of a power saving key, the mas-
ter device controller continuously transmits a notifi-
cation signal indicating a change to a power saving
mode to the slave device for a time longer than the
predetermined interval, and then, performs control
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to stop the supply of power to the master device wire-
less communicator.

5. The wireless communication system of claim 4,
wherein the master device controller performs con-
trol to start the supply of power to the master device
wireless communicator and performs control to con-
tinuously transmit a notification signal indicating re-
lease of the power saving mode for time longer than
the predetermined interval to the slave device when
the master device interrupt detector has detected an
operation of a power saving release key.

6. The wireless communication system of claim 4,
wherein the slave device further includes a slave de-
vice state display unit that displays a wireless com-
munication state with the master device, and
the slave device controller performs control to dis-
play an indication indicating that signal transmission
is not possible on the slave device state display unit
when receiving a notification signal indicating a
change to the power saving mode from the master
device.

7. The wireless communication system of claim 4,
wherein the slave device further includes:

a capture; and
a storage that accumulates the captured data
captured by the capture, and
the slave device controller performs control to
accumulate the captured data captured by the
capture in the storage when the power is not
supplied from the master device power supply
to the master device wireless communicator in
the master device.

8. A wireless communication method in a wireless com-
munication system comprising a slave device, and
a master device wirelessly connected to the slave
device,
wherein the master device performs:

a master device wireless communication step
of performing wireless communication with the
slave device;
a master device power supply step of supplying
power to each unit of the master device;
a master device interrupt detection step of de-
tecting various interrupts; and
a master device control step of controlling the
entire master device,
the master device interrupt detection step in-
cludes supplying power from the master device
power supply step to each unit of the master
device when detecting the interrupt, and
the master device control step includes perform-
ing control to continuously transmit a capture

signal to the slave device that waits for reception
at a reception timing of a predetermined interval,
through the master device wireless communica-
tion step for time longer than the predetermined
interval.
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