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(67)  Provided is a refrigerator capable of easily dis-
criminating the food in a storage chamber (5,6,7,8,9) and
displaying it externally(15). The refrigerator includes a
storage chamber (5,6,7,8,9)comparted by a heat shield-
ing wall (4) and a heat shielding door (11,12,13,14) for
storing objects, an illumination unit (34) provided in the
storage chamber, a partition shelf (30) for partitioning a
storage space of the storage chamber, a cooler (17) for
cooling the storage chamber, an imaging device (35) for

Refrigerator and refrigerator system for monitoring food

capturing the storage chamber, a memory unit (67) for
storing images captured with the imaging device, and a
control unit (66) for performing control. The control unit
turns on the illumination unit (34) at a predetermined tim-
ing, the imaging device (35) captures the inside of the
storage chamber, and the control unit (66) causes the
memory unit (67) to store images captured together with
time information showing a date and time of capturing.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a refrigerator
and a refrigerator system of the refrigerator capable of
monitoring food in a storage chamber and confirming a
stored state of the food by a display terminal or the like.

2. Description of the Related Art

[0002] Generally, a large number of this kind of refrig-
erators and refrigeration systems have been proposed.
For example, a refrigerator and a refrigeration system
described in Japanese Patent Application Laid-Open No.
2002-236798 are configured such thata compact camera
is provided in a storage chamber, and a state of the food
stored in the storage chamber and captured with the com-
pact camera can be confirmed through a display terminal
such as a cell phone via the internet line.

[0003] Further, a refrigerator and a refrigeration sys-
tem similar to those described in Japanese Patent Ap-
plication Laid-Open No. 2002-236798 are also disclosed
in Japanese Patent Application Laid-Open No.
2007-46833. The refrigerator and the refrigeration sys-
tem described in Japanese Patent Application Laid-Open
No. 2007-46833 are configured such that when a door
of the refrigerator is closed, a state of the food in the
storage chamber is captured with a compact camera.
[0004] Further, a refrigerator and a refrigeration sys-
tem described in Japanese Patent Application Laid-Open
No. 2002-81818 are configured such that a display ter-
minal is further provided on the surface of the refrigerator
in addition to the configuration described in Japanese
Patent Application Laid-Open No. 2002-236798. The dis-
play terminal is configured by a fixed terminal unit built
into the surface of the refrigerator, and a display terminal
such as a cell phone that can be detached from the sur-
face of the refrigerator and carried around. Both of the
terminals can display in their respective display units a
state of the food stored in the storage chamber and cap-
tured with a compact camera, via the internet line, and a
user can know the state of the food stored in the storage
chamber without opening the door of the refrigerator both
when the user is at the outside and when the user is at
home.

[0005] Asdescribed above, there have been proposed
a large number of this kind of refrigerator and refrigerator
systems. That is, refrigerators and refrigerator systems
that are configured to be able to confirm a state of the
food stored in the storage chamber by using the display
terminal by capturing the food in the storage chamber.
However, none of these refrigerators and refrigerator
systems of the refrigerators has been put to practical use.
[0006] The presentinventors have studied for practical
use of the refrigerators and the refrigerator systems, and
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have carried out tests. As a result, the present inventors
have found many problems to be solved to achieve the
practical use of the refrigerators and the refrigerator sys-
tems.

[0007] One of the problems is that the quality of the
image of a state of the food stored in the storage chamber
and captured with a compact camera is poor and it is
difficult to discriminate the type of food.

[0008] Japanese Patent Application Laid-Open No.
2007-46833 discloses that in capturing with a compact
camera, the capturing is performed by turning on an in-
refrigerator illumination lamp in the storage chamber.
However, when the food illuminated by the in-refrigerator
illumination lamp positioned on a storage chamber back
wall is captured with the compact camera provided on a
door inner surface, the image is dark and the type of the
food cannot be easily discriminated. Alternatively, it is
necessary to facilitate the discrimination of the type of
the food by performing a high level correction process,
and this results in substantial cost increase and becomes
a large barrier for the practical use.

[0009] Further, there is also a problem in reproducing
captured images of the inside of the storage chamber.
For example, when it is desired to perform stock man-
agement by reproducing each one of the captured imag-
es of the inside of the refrigerator, there are a request for
looking at the in-refrigerator state at the time point when
certain specific food has been consumed and a request
for looking at the in-refrigerator state at a specific date
and time. However, according to the conventional inven-
tion, capturing is performed when there is a change in
the in-refrigerator state. Therefore, in the case of the stor-
age chamber of which the inside state changes depend-
ing on a day, the number of captured images and the
capturing time are not constant. When confirming the in-
refrigerator state retroactively from a past date, the user
needs to search an image from among a large number
of similar images of the inside of the refrigerator. Accord-
ingly, it takes time to extract the image data, and in-re-
frigerator stock management cannot be easily per-
formed.

SUMMARY OF THE INVENTION

[0010] The present invention has been made in view
of the above points, and an objective thereof is to provide
at low cost a refrigerator and a refrigeration system ca-
pable of satisfactorily capturing the food in a storage
chamber and capable of easily discriminating the food,
an in-refrigerator image observation system capable of
facilitating search of an in-refrigerator image obtained by
capturing the inside of the storage chamber, an image
reproduction program, and an image reproduction sys-
tem.

[0011] In order to achieve the above objective, the
present invention provides a refrigerator including a stor-
age chamber comparted by a heat shielding wall and a
heat shielding door and for storing objects, an illumination
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unit provided in the storage chamber, a partition shelf for
partitioning a storage space of the storage chamber, a
cooler for cooling the storage chamber, a heat shielding
door for covering the storage chamber, an imaging de-
vice for capturing the storage chamber, a memory unit
for storing images captured with the imaging device, and
a control unitfor performing control. The control unitturns
on the illumination unit at a predetermined timing, the
imaging device captures the inside of the storage cham-
ber, and the control unit causes the memory unit to store
images captured with the imaging device together with
time information showing a date and time of capturing.
[0012] With this configuration, the food in the storage
chamber is illuminated by the in-refrigerator illumination
lamp, and the inside of the storage chamber is captured
with the camera next to the in-refrigerator illumination
lamp. Therefore, the food in the storage chamber can be
captured brightly and clearly. Further, because the cap-
tured images are stored together with time information,
in-refrigerator images can be searched by assigning a
date and time, and images can be easily searched and
observed. By assigning a reproduction period, assigned-
period in-refrigerator images can be automatically repro-
duced.

[0013] Accordingtothe presentinvention, itis possible
to provide at low cost refrigerator capable of satisfactorily
capturing the food in the storage chamber and easily dis-
criminating the food in the storage chamber. Further, by
searching the in-refrigerator images with a time duration,
in-refrigerator images having no capturing-time duration
can be effectively searched, and the operation time can
be shortened.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

Fig. 1 is a front view of a refrigerator according to an
embodiment of the present invention;

Fig. 2 is a schematic cross-sectional view of the re-
frigerator;

Fig. 3 is a perspective view of the inside of the re-
frigerator in a state that a door of a storage chamber
is opened;

Fig. 4A is a perspective view of the refrigerator in
which a display terminal is integrated, and Fig. 4B is
a perspective view of the refrigerator in a state that
the display terminal is detachably mounted on the
refrigerator;

Figs. 5A and 5B show examples of a configuration
of mounting the display terminal used in the refrig-
erator, Fig. 5A is a cross-sectional view showing in-
tegrally fitting of the display terminal, and Fig. 5B is
a cross-sectional view showing detachable mount-
ing of the display terminal;

Figs. 6A, 6B, and 6C show examples of a visual con-
firmation configuration of a display of the display ter-
minal used in the refrigerator, Figs. 6A and 6B are
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schematic cross-sectional views of the display ter-
minal when an outer panel of the door is made of
glass, and Fig, 6C is a schematic cross-sectional
view of the display terminal when the outer panel of
the door is configured by a magic mirror;

Fig. 7 is a vertical cross-sectional view of the refrig-
erator showing an example of fitting of cameras to
the refrigerator;

Figs. 8A and 8B show examples of the fitting of cam-
eras to the refrigerator, Fig. 8A is a lateral cross-
sectional view of a refrigerator door portion in a state
that the door is closed, and Fig. 8B is a front view of
a door inner surface side when the door is opened;
Figs. 9A, 9B, and 9C are vertical cross-sectional
views of the refrigerator showing another example
of the fitting of cameras to the refrigerator;

Fig. 10 is a vertical cross-sectional view of the refrig-
erator showing an example of the fitting of cameras
when the refrigerator has a single door;

Figs. 11A and 11B show examples of the fitting of
cameras to the refrigerator, Fig. 11A is a lateral
cross-sectional view of the refrigerator door portion
in a state that the door is closed, and Fig. 11B is a
front view of the door inner surface side when the
door is opened;

Fig. 12A and B are vertical cross-sectional views of
the refrigerator showing another example of the fit-
ting of cameras when the refrigerator has a single
door;

Fig. 13 is an explanatory view showing a capturing
state in the example of the fitting of the camera in
Fig. 12;

Fig. 14 is an explanatory view showing an example
of cameras fitted to the refrigerator;

Fig. 15 is a system configuration diagram of a refrig-
erator system according to the embodiment;

Fig. 16 is a block diagram showing a refrigerator con-
figuration in the refrigerator system;

Fig. 17 is a block diagram showing a server config-
uration in the refrigerator system;

Fig. 18 is a flowchart showing the capturing to data
storing operation when the door of the refrigerator
system is closed;

Fig. 19 is a flowchart showing the capturing to data
storing operation when the cold compartment of the
refrigerator system is in cooling operation;

Fig. 20 is a flowchart showing the capturing to data
storing operation when the door of the refrigerator
system is opened;

Fig. 21 is a flowchart showing another operation ex-
ample of the capturing operation in Fig. 18 to Fig. 20;
Fig. 22 is a flowchart showing the operation of data
storing and combining in the refrigerator system
when it is performed by a server unit;

Fig. 23 is a flowchart showing the operation of data
storing and combining in the refrigerator system
when it is performed at a refrigerator site and addi-
tional storing of data by a server unit;



5 EP 2 843 336 A1 6

Fig. 24 is a flowchart showing the operation of data
storing and combining in the refrigerator system
when it is performed at a display terminal side;

Fig. 25 is a flowchart showing ordinary transmission
and reception of image data in the refrigerator sys-
tem;

Fig. 26 is a flowchart showing transmission and re-
ception of image data when image data is stored in
the display terminal in the refrigerator system;

Fig. 27 is a flowchart showing transmission and re-
ception of anindividualimage and acombinedimage
by changing over between these images in the re-
frigerator system;

Fig. 28 is a flowchart showing transmission and re-
ception ofimage data at the time of making a request
for prior transmission in the refrigerator system;
Fig. 29 is a front view of the display terminal for de-
scribing changeover between transmission and re-
ception paths in the refrigerator system;

Fig. 30 is a view for describing the image combining
process in the refrigerator system;

Fig. 31 is a flowchart showing display of in-refriger-
ator images in the refrigerator system;

Fig. 32 is a flowchart showing continuous reproduc-
tion of in-refrigerator images in the refrigerator sys-
tem; and

Fig. 33 is a flowchart showing preparation of mem-
orandum information of in-refrigerator images in the
refrigerator system.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0015] Hereinafter, before describing in detail a con-
crete embodiment of the present invention, an outline of
the embodiment of the present invention is described.
[0016] The refrigerator according to the embodiment
ofthe presentinvention includes a storage chamber com-
parted by a heat shielding wall and a heat shielding door
and for storing objects, an illumination unit provided in
the storage chamber, a partition shelf for partitioning a
storage space of the storage chamber, a cooler for cool-
ing the storage chamber, a heat shielding door for cov-
ering the storage chamber, an imaging device that cap-
tures the storage chamber, a memory unit for storing im-
ages captured with the imaging device, and a control unit
for performing control. The control unit turns on the illu-
mination unit at a predetermined timing, the imaging de-
vice captures the inside of the storage chamber, and the
control unit causes the memory unit to store images cap-
tured with the imaging device together with time informa-
tion showing a date and time of capturing.

[0017] With this configuration, the food in the storage
chamber is illuminated by the in-refrigerator illumination
lamps, and the inside of the storage chamber is captured
with the cameras next to the in-refrigerator illumination
lamps. Therefore, the food in the storage chamber can
be captured brightly and clearly. Further, because the
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captured images are stored together with time informa-
tion, in-refrigerator images can be searched by assigning
adate and time, and images can be easily searched and
observed. By assigning a reproduction period, assigned-
period in-refrigerator images can be automatically repro-
duced.

[0018] The heat shielding door has a display unit that
displays images.

[0019] With this configuration, images displayed by the
display show the interior of the refrigerator as if the user
actually looks at by opening the door of the refrigerator.
Therefore, the user can confirm the state of the food with-
out having any additional efforts.

[0020] Further, the display unit can continuously dis-
play the captured images, based on the time information.
[0021] Accordingly, an in-refrigerator change can be
continuously confirmed by a seek-bar operation and the
like.

[0022] The refrigerator is configured to include a com-
municating unitthat transfers the captured images stored
in the memory unit to an external device.

[0023] The refrigerator also includes a communicating
unitthat transfers the captured images stored in the mem-
ory unit to an external device.

[0024] Accordingly, the user can confirm the in-refrig-
erator state at home or outdoors according to the need,
and convenience of handling further improves.

[0025] Hereinafter, an embodiment of the present in-
vention is described with reference to the drawings. The
present invention is not limited to the following embodi-
ment.

EMBODIMENT

<1. Configuration>

1-1. Configuration of refrigerator

1-1-1. Configuration of French-door type refrigerator

[0026] A configuration example of a French-door type
refrigerator is first described with reference to Figs. 1t0 9.
[0027] InFigs. 1to 3, refrigerator body 1 includes outer
box 2 made of a metal (for example, ametal plate) opened
to the front, inner box 3 made of a hard resin (for example,
ABS), and heat insulation material 4 made of hard
foamed urethane or the like that is foamed and filled in
between outer box 2 and inner box 3. Refrigerator body
1 has a storage chamber partitioned into a plurality of
compartments inside refrigerator body 1. The storage
chamber includes from the top in refrigerator body 1, cold
compartment 5, change compartment 6 which is posi-
tioned below cold compartment 5, ice compartment 7
which is positioned in parallel with change compartment
6, freezing compartment 8 which is positioned at a lower
part of change compartment 6 and ice compartment 7,
and vegetable compartment 9 which is positioned at a
lower part of freezing compartment 8. The front of cold
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compartment 5 is openably closed by double doors 10.
Front parts of change compartment 6, ice compartment
7, freezing compartment 8, and vegetable compartment
9 are openably closed by drawer doors 11, 12, 13, and
14 (hereinafter, drawer doors).

[0028] Cooling compartment 16 is present on a back
surface of refrigerator body 1, and is provided with cooler
17 for generating cold air, blast fan 18 for supplying cold
air to each compartment, and damper (air volume adjust-
ing means) 22 for adjusting the air volume to the cold
compartment. Compressor 19 is presentat a body ceiling
back part of refrigerator body 1, and is configured to per-
form a cooling operation by sealing a cooling medium in
a freezing cycle formed by sequentially connecting in a
circular shape a condenser (not shown), radiation pipe
20 for releasing heat, capillary tube 21, and cooler 17.
[0029] Doors 10 to 14 have heat insulation properties
by being filled in with hard foamed urethane similar to
thatfilled in refrigerator body 1. In the refrigerator, display
terminal 15 is provided at the front of one of doors 10 of
storage chamber 5. Display terminal 15 is configured by
a display unit such as a liquid crystal panel and a control
unit that controls the display unit and is integrally fitted
to door 10 as shown in Fig. 4A, or is formed by a smart-
phone or a tablet PC (Personal Computer) and is detach-
ably provided on door 10 as shown in Fig. 4B. Display
terminal 15 may be provided in one of these methods.
[0030] Figs. 5A and 5B show examples of a configu-
ration of mounting display terminal 15 on door 10. Fig.
5A shows integrally fitting of display terminal 15, and Fig.
5B shows detachable mounting of display terminal 15.
[0031] InFigs.5A and 5B, door 10 is mainly configured
by outer panel 10a that faces the front side of the refrig-
erator, inside plate 10b that faces the in-refrigerator side
of the refrigerator, and heat insulation material 4 filled in
between outer panel 10a andinside plate 10b. Outer pan-
el 10a is configured by a metal member such as a color
steel plate or a transparent member such as a glass plate.
Inside plate 10b is a synthetic resin member formed by
vacuum molding. Protruded wall part 10b-1 that is pro-
truded to the in-refrigerator side in a D shape viewed from
the in-refrigerator side is provided at the peripheral por-
tion of inside plate 10b. Hard foamed urethane or the like,
for example, is used for heat insulation material 4, as
described above.

[0032] Door 10 to which display terminal 15 is integrat-
ed as shown in Fig. 5A is provided with storage frame
body 23 made of a resin which continuously covers heat
insulation material 4 with outer panel 10a, at the front
side of door 10 (when outer panel 10a is a glass plate,
the storage frame body is integrally adhered to the glass
plate). Display terminal 15 is fixed to storage frame body
23 via terminal holder 24. Touch panel 25 is provided at
the front side of display terminal 15. Gap 26 is provided
between display terminal 15 and touch panel 25 so that
touch panel 25 does not generate an erroneous operation
due to the noise from display terminal 15. In display ter-
minal 15 and touch panel 25, frame body 27 that covers
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the outer peripheral edges of display terminal 15 and
touch panel 25 is fitted and fixed to the surface of door
10. With the provision of storage frame body 23 described
above, heat insulation material 4 does not directly touch
display terminal 15. Therefore, at the time of foaming
heat insulation material 4, storage frame body 23 can
prevent such inconvenience as exposure of display ter-
minal 15 to a high temperature or deformation of display
terminal 15. On the other hand, in door 10 shown in Fig.
5B inwhich display terminal 15 is set detachable, storage
frame body 23 is provided at the front part of door 10 so
that concave part 28 is formed, and display terminal 15
is configured to be set to or detached from concave part
28.

[0033] Figs. 6A, 6B, and 6C show examples of a see-
through configuration of a display of door 10 and display
terminal 15. Figs. 6A and 6B show that outer panel 10a
of door 10 is glass plate 10a-1, and Fig. 6C shows that
outer panel 10a of door 10 is configured by magic mirror
10a-2.

[0034] In Fig. 6A, smoked sheet 29 that is transparent
at only a portion facing display terminal 15 is provided
between display terminal 15 which is buried in door 10
and glass plate 10a-1. Even when display terminal 15
looks black when display terminal 15 is off, the portion
of glass plate 10a-1 other than display terminal 15 also
appears black due to smoked sheet 29. Because a
boundary between glass plate 10a-1 and display terminal
15 is not noticeable, satisfactory appearance can be
maintained. In Fig. 6B, a transparentliquid crystal display
unit is used for the display unit of display terminal 15, and
smoked sheet 29a which is black as a whole is provided
ontherearsurface ofthe transparentliquid crystal display
unit. Satisfactory appearance can be also maintained in
this form. Further, in Fig. 6C, glass plate 10a-1 in Figs.
6A and 6B is set as magic mirror 10a-2, and smoked
sheet 29 is not required. Satisfactory appearance can be
also maintained in this case. In all cases, display terminal
15 is integrally fitted to door 10. Instead of smoked sheet
29, a black coating may be provided on the rear surface
side of glass plate 10a-1.

[0035] Fig. 7 and Figs. 8A and 8B show examples of
the fitting of cameras and in-refrigerator illumination
lamps which are the principal parts of the presentinven-
tion. Fig. 7 is a vertical cross-sectional view of the refrig-
erator in a state that the door is closed, Fig. 8Ais a lateral
cross-sectional view of the door inner surface part of the
refrigerator in a state that the door is closed, and Fig. 8B
is a front view of the door inner surface part when the
door is opened.

[0036] In Fig. 7, shelf boards 30-1 to 30-4 can be fas-
tened at different heights in storage chamber 5 of the
refrigerator. Shelf boards 30-1 to 30-4 are formed by a
transparent material such as a transparent synthetic res-
in material and glass, except the surrounding frames.
[0037] Reference numeral 31 denotes a storage con-
tainer that is drawably provided below lowest shelf board
30-4. Lowest shelf board 30-4 is fixed because this shelf
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board configures an upper surface of storage container
31, but shelf boards 30-1 to 30-3 are mounted respec-
tively on sidewall convex parts 32-1 to 32-3 that are pro-
vided at both sidewall parts of storage chamber 5 and
are set detachable. Particularly, center shelf board 30-2
can be placed at different heights, since multiple sidewall
convex parts 32-2 are provided.

[0038] InFig.7 andFigs. 8A and 8B, reference numer-
als 33-1 to 33-3 denote door pockets that are provided
at different heights on the inner surface part of door 10.
Door pockets 33-1 to 33-3 are also formed by a trans-
parent material.

[0039] Reference numerals 34-1 and 34-2 denote in-
refrigerator illumination lamps, and these in-refrigerator
illumination lamps are placed on the sidewall and on up-
per wall of storage chamber 5 in front of front ends of
shelf boards 30-1 to 30-4. In-refrigerator illumination
lamps 34-1 and 34-2 are provided such that substrates
having a plurality of LEDs are provided in a vertical di-
rection, for example, and are covered with a transparent
material for the purpose of energy saving.

[0040] Reference numerals 35-1 and 35-2 denote
cameras positioned at the front side of storage chamber
5 in a similar manner to that of in-refrigerator illumination
lamps 34-1 and 34-2, and these cameras could be CCD
cameras and CMOS cameras, for example. Although the
kind of the camera is not limited, it is preferred that the
cameras are resistant against dew formation and the like.
[0041] In the present configuration, two cameras are
provided. Camera 35-1 is fitted to the lower surface of
the upper door pocket 33-1 at approximately the center
in a front-back direction, and camera 35-2 is fitted close
to the upper part of the lowest door pocket 33-3.

[0042] Further, upper camera 35-1 is provided at a po-
sition approximately in front of top shelf board 30-1, and
lower camera 35-2 is provided at a position in front of
third-stage shelf board 30-3 in the drawings.

[0043] Further, as is apparent from Fig. 7, cameras
35-1 and 35-2 are provided at positions in front of the
front ends of shelf boards 30-1 to 30-4, and also near the
open-end-side-end part Y opposite to the axial support
X of door 10 as shown in Fig. 8A, that is, at approximately
the center partin the left and right direction of refrigerator
51 (see Fig. 15). With this configuration, two cameras
35-1 and 35-2 can capture almost the whole region inside
the refrigerator. In the case of the example of the French
door, cameras 35-1 and 35-2 are provided at the door
10 side in a large area, and are set to be positioned at
approximately the center part of refrigerator 51. Further,
in this example, cameras 35-1 and 35-2 are provided at
the door 10 side where insulation flap 36 (see Fig. 3) is
not in the way, and are set to be positioned at approxi-
mately the center part of refrigerator 51. Insulation flap
36 is fastened to the side surfaces of one of the two doors
10, and is provided to prevent leakage of cold air from
storage chamber 5 through the gap between the two
doors 10.

[0044] Cameras 35-1 and 35-2 may be flexibly mount-
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ed according to the configuration of the refrigerator. For
example, if camera 35-3 for exclusive use in the storage
container is also provided as shown in Fig. 9A, lower
camera 35-2 may be vertically adjustable as shown in
Fig. 9B, or lower camera 35-2 may be vertically rotatable
as shown in Fig. 9C.

[0045] AscanbeseeninFig.7 and 8,the in-refrigerator
illumination lamps 34-1 and 34-2 are placed in a way that
they do not directly enter the capturing sections of cam-
eras 35-1 and 35-2.

[0046] More specifically, as shown in Fig. 8A, the cap-
turing sections of cameras 35-1 and 35-2 are placed such
that the captured luminosity is less than half of the max-
imum luminosity of the lamps 34-1 and 34-2. In the
present example, the capturing sections of cameras 35-1
and 35-2 are outside of a 60 degrees cone of the lamps.
[0047] Although not shown, a light shielding unit may
be provided at the sides of in-refrigerator illumination
lamps 34-1 and 34-2 which face the cameras, or the light
sources of the LEDs or the like that constitute in-refrig-
erator illumination lamps 34-1 and 34-2 may be inclined
to a diagonally backward direction. With such a configu-
ration, the light of in-refrigerator illumination lamps 34-1
and 34-2 may be prevented from directly entering the
capturing sections of cameras 35-1 and 35-2. The con-
figuration may be suitably selected according to camera
setting conditions and the like. This is similarly applied
to a single-door type refrigerator described next.

1-1-2. Configuration of single-door type refrigerator

[0048] Figs. 10to 13 show examples of fitting cameras
and in-refrigerator illumination lamps when door 10 is a
single door. In the single-door type refrigerator, portions
which are the same as those of the French door type
refrigerator are attached with the same reference numer-
als, their descriptions are omitted, and only different por-
tions are described.

[0049] First, an example of the single-door type refrig-
erator is described with reference to Fig. 10 and Figs.
11A and 11B.

[0050] In this case the upper camera 35-1 is provided
on protruded wall part 10b-2 that is placed between door
pockets 33-4, 33-5, and 33-6.Lower camera 35-2 is
placed on a doorinner surface partbetween door pockets
33-7 and 33-8. Cameras 35-1 and 35-2 are placed at
positions approximately in front of shelf board 30-1 and
30-3 respectively that are detachable but cannot be ad-
justed in height, in a similar manner to that of the French
door type refrigerator. Further, cameras 35-1 and 35-2
are provided at positions in front of front ends of shelf
boards 30-1 to 30-4 as shown in Fig. 10, and near the
center portion of door 10 as can be understood from Figs.
11A and 11B, that is, at positions of approximately center
parts in the left-and-right direction in refrigerator 51.
These two cameras 35-1 and 35-2 are arranged to be
able to capture almost the whole region inside the refrig-
erator.
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[0051] In-refrigerator illumination lamps 34-1 and 34-2
are placed in a similar manner to that of the French door
type refrigerator, thatis, on the sidewalls and on the ceil-
ing of the storage chamber in front of front ends of shelf
boards 30-1 to 30-4. The capturing sections of cameras
35-1 and 35-2 are provided at positions where the light
of in-refrigerator illumination lamps 34-1 and 34-2 does
not directly enter the capturing sections. That s, the cap-
turing sections of cameras 35-1 and 35-2 are placed such
that the captured luminosity is less than half of the max-
imum luminosity of the lamps 34-1 and 34-2. In the
presentexample, the capturing sections of cameras 35-1
and 35-2 are provided outside of a 60 degrees angle
cone.

[0052] Figs. 12A and 12B, and Fig. 13 show another
example of the single-door type refrigerator.

[0053] In this example, cameras 35-1 and 35-2 are
placed near the door open-end part Y opposite to the
axial support X of door 10 as shown in Figs. 12A and 13.
Height positions of cameras 35-1 and 35-2 are the same
as those of a single-door refrigerator. When cameras
35-1 and 35-2 are set near the door open-end part Y,
capturing is performed at the time of opening door 10 by
a predetermined angle, for example, 30 degrees. With
this configuration, the cameras can capture a wide range
including a part near the opening portion of storage cham-
ber 5 as shown by the dotted lines in Fig. 13. Further,
the angle is similar to when the user were to look inside
the refrigerator, giving him a similar impression.

1-1-3. Camera configuration

[0054] Fig. 14 shows another example of cameras that
are used to capture the inside of the refrigerator. In cap-
turing the inside of the refrigerator, it is most preferable
to provide the cameras at upper and lower positions at
a distance as described in the above examples. Howev-
er, it has been confirmed as a result of a test that the
whole region inside of the refrigerator can be also cap-
tured even when upper and lower cameras 35-1 and 35-2
are set close to each other as shown in Fig. 14.

[0055] Accordingly, in such a case, cameras 35-1 and
35-2 can be considered to be set as camera module 41
by integrating the cameras. By this modularization, in-
stallation can be facilitated and cost reduction becomes
possible. Modularization also becomes possible by using
a wider-angle lens such as a fisheye lens.

1-2. Total configuration of refrigerator system

[0056] Next, a total refrigerator system that uses the
refrigerator as described above is described with refer-
ence to Fig. 15 to Fig. 30.

[0057] Fig. 15 shows the overall configuration of the
refrigerator system 50 that uses the refrigerator 51 de-
scribed above. As shown in Fig. 15, this refrigerator sys-
tem 50 displays the state of the food in refrigerator 51 by
display terminal 15 and the like.
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[0058] Thisrefrigerator system 50 includes refrigerator
51 and display terminal 15, and further includes radio
adapter (communicating unit) 53, gateway unit (relay
unit) 54, router unit 55, internet 56, and server unit 57.
[0059] Refrigerator51is arranged in auser’'s house A,
for example, in the kitchen room in the house A.

[0060] Radio adapter (communicating unit) 53 is con-
figured to be electronically connected to the control unit
of refrigerator 51 and to communicate with router unit 55
via gateway unit (relay unit) 54. Radio adapter (commu-
nicating unit) 53 receives a signal transmitted from router
unit 55, and outputs the received signal to the control unit
of refrigerator 51. Refrigerator 51 is configured to perform
a corresponding operation based on the received signal.
[0061] Radio adapter 53 is configured to obtain iden-
tification information (for example, a manufacturing
number and a model number) of refrigerator 51 and in-
refrigerator image data described later, from a storage
unit of refrigerator 51, and transmit the received informa-
tion and data to router unit 55 via gateway unit (relay unit)
54. Radio adapter 53 may be provided integrally with
refrigerator 51, or may be detachably attached to refrig-
erator 51.

[0062] Radioadapter53includes "connect"button 53a
(Fig. 16). "Connect" button 53a is used to newly connect
radio adapter 53 to gateway unit (relay unit) 54. Radio
adapter 53 is configured to obtain identification informa-
tion (for example, a manufacturing number and a model
number) of refrigerator 51 from the storage unit of refrig-
erator 51 when "connect" button 53a is operated by the
user.

[0063] Display terminal 15 is a general-purpose port-
able terminal such as a smartphone and a tablet PC, for
example, as described above. In the present configura-
tion, display terminal 15 can be detachably attached on
door 10 of refrigerator 51 as described above, and has
the ability to connect to internet 56, and communicate
with gateway unit 54 as described later.

[0064] Display terminal 15 is configured to be connect-
ed to internet 56 via a telephone line network (for exam-
ple, a 3G line network) and/or public radio LAN (by Wi-
Fi communication, for example).

[0065] By connecting display terminal 15 to internet
56, display terminal 15 can obtain a program for obtaining
image data of the food in the refrigerator that becomes
the subject-matter of the presentinvention, and data (for
example, the number of times of opening and closing the
door) for performing the energy-saving operation, from
the homepage of the manufacturer of refrigerator 51. By
installing the obtained program in display terminal 15 and
by starting the installed program, display terminal 15 can
obtain image data and the like of the food in the refriger-
ator. That is, display terminal 15 can generate an oper-
ation signal for obtaining the image data of refrigerator
51 and can transmitthe signal, by operating the operation
screen of display 16a. This is described in detail later.
[0066] Display terminal 15is also configured to be con-
nected to router unit 55 by general-purpose communica-
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tion (not via internet 56), such as by Wi-Fi communica-
tion, Bluetooth (registered trademark) communication,
and infrared communication, and is configured to be con-
nected for communication to gateway unit 54 via router
unit 55. A device for this purpose (for example, a Wi-Fi
antenna) is built in display terminal 15.

[0067] Gateway unit (relay unit) 54 is a device that re-
lays the communication between radio adapter 53 and
display terminal 15: For example, gateway unit 54 is con-
figured to communicate with radio adapter 53, by using
a signal of a specific low power radio special compact
frequency band (924.0 MHz to 928.0 MHz). A frequency
band for communication between gateway unit 54 and
radio adapter 53 is preferably a low frequency band that
reaches afardistance. Gateway unit54 is setinthe user’s
house Ain which refrigerator 51 is set together with router
unit 55.

[0068] Gateway unit 54 is also configured to be con-
nected for communication with display terminal 15 via
router unit 55. That is, gateway unit 54 is configured to
be able to perform communication (first communication)
with display terminal 15 via only router unit 55 without
having to go through internet 56.

[0069] Gateway unit 54 is further configured to be able
to be connected to internet 56 via router unit 55. With this
configuration, gateway unit 54 can communicate (second
communication) with display terminal 15 and can also
communicate with server unit 57, via internet 56 and rout-
er unit 55.

[0070] Therefore, gateway unit 54 is configured to be
able to perform communication with display terminal 15,
both communication without internet 56 (that is, firstcom-
munication via only router unit 55) and communication
via internet 56 (that is, second communication via router
unit 55 and internet 56). A reason for the configuration
is described later.

[0071] Server unit 57 is provided by the manufacturer
of refrigerator 51, for example. Server unit 57 manages
information and the like necessary for access and au-
thentication, concerning display terminal 15, refrigerator
51, and radio adapter 53. For example, server unit 57
authenticates whether the identification information of
display terminal 15 that is contained in a communication
request signal matches the identification information of
display terminal 15 that is stored and registered in relation
to radio adapter 53. When these pieces of identification
information match each other, server unit 57 authenti-
cates that accessed display terminal 15 is a qualified dis-
play terminal, and permits communication with refriger-
ator 51 positioned in the house A.

[0072] Server unit 57 stores the image data of the food
in the refrigerator transmitted from refrigerator 51 and
the data for performing the energy-saving operation de-
scribed above. This datais transmitted to display terminal
15 based on a data-call signal from display terminal 15.
That is, the user can confirm the image data of the food
in the refrigerator by displaying the data in the display,
by operating display terminal 15.
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1-3. Configuration of system part of refrigerator

[0073] Fig. 16 shows a configuration of a system part
of the refrigerator that is used in the refrigeration system.
[0074] AsshowninFig. 16, thisrefrigerator 51 includes
interface (I/F) 58, controller (control unit) 59, storage unit
60, door open-close detecting unit 61, in-refrigerator il-
lumination lamps 34-1 and 34-2, cameras 35-1 and 35-2,
fan drive circuit 62, compressor drive circuit 63, blast fan
18, and compressor 19. Refrigerator 51 receives power
supply from AC power source 64 such as a commercial
power source in the house A, for example.

[0075] Interface (I/F) 58 handles exchange of data and
the like between radio adapter 53 and controller 59 of
refrigerator 51.

[0076] Controller (control unit) 59 controls the opera-
tion of the refrigerator. Controller 59 causes the image
of the food in the refrigerator to be captured by controlling
cameras 35-1 and 35-2 and in-refrigerator illumination
lamps 34-1 and 34-2, temporarily stores the image data
in storage unit 60, and transmits the image data to server
unit 57 of internet 56. Further, in response to an image-
data prior-transmission request signal from display ter-
minal 15 via server unit 57, controller 59 instructs the
refrigerator to perform transmission of the data to display
terminal 15 via server unit 57 immediately after capturing
the food. This is described in detail later.

[0077] Storage unit 60 rewrites and stores the image
data of the food in the storage chamber that is captured
with cameras 35-1 and 35-2 and the data for performing
the energy-saving operation, in addition to identification
signals and control programs. This is described in detail
later.

[0078] In-refrigerator illumination lamps 34-1 and 34-2
are controlled to be turned on and off by controller 59
based on the signal from door open-close detecting unit
61. When door 10 is opened, in-refrigerator illumination
lamps 34-1 and 34-2 are turned on, and when door 10
is closed, in-refrigerator illumination lamps 34-1 and 34-2
are turned off with a delay time of a few seconds.
[0079] Cameras 35-1 and 35-2 are controlled by con-
troller 59 based on the signal from door open-close de-
tecting unit 61, and capture the food in the refrigerator
when door 10 is closed.

[0080] Fan drive circuit 62 receives a control signal
from controller 59, and controls drive of rotation of blast
fan 18.

[0081] Compressor drive circuit 63 receives a control
signal from controller 59, and controls performance of
compressor 19.

[0082] Blast fan 18 operates following the control of
fan drive circuit 62, and generates airflow to circulate cold
air.

[0083] Compressor 19 compresses a cooling medium
(not shown) that is circulated in refrigerator 51, following
the control of compressor drive circuit 63.
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1-4. Configuration of server unit

[0084] Next, a configuration example of the server unit
of the refrigerator system according to the embodiment
is described with reference to Fig. 17. One example of
the configuration of server unit 57 in Fig. 15 is described.
[0085] Asshownin Fig. 17, this server unit 57 includes
server interface I/F 65, server control unit 66, and data
storage unit 67.

[0086] Serverinterface 65 is acommunicating unit that
handles data exchanges and the like between display
terminal 15, router unit 55, and server unit 57 via internet
56, following the control of server control unit 66.
[0087] Server control unit 66 controls the complete op-
eration of server unit 57. Server control unit 66 combines
the image data of the food transmitted from refrigerator
51, and stores the combined image data in data storage
unit 67. In response to an image-data prior-transmission
request signal from display terminal 15, server control
unit 66 transmits the latest image data of the image data
stored in data storage unit 67 to display terminal 15, each
time when the image data is transmitted from refrigerator
51, and causes display terminal 15 to rewrite and update
the image data. Needless to mention, when a data call
signal is transmitted from display terminal 15 in the state
that there is no image-data prior-transmission request
signal, server control unit 66 transmits the latest image
data stored in data storage unit 67 to display terminal 15.
[0088] Data storage unit 67 stores necessary data
such as a management program and an application pro-
gram for executing the refrigerator system. Further, data
storage unit 67 rewrites and stores the latest data of the
food image data transmitted from refrigerator 51, follow-
ing the control of server control unit 66. Data storage unit
67 is configured by an HDD (Hard Disc Drive) oran SSD
(Solid State Drive), for example.

[0089] Server device 57 can be structured by either a
server configured by a single large computer or a cloud
server configured by many computers.

<2. Operations>

[0090] Next, operations of the refrigerator and the re-
frigeration system configured as described above are de-
scribed. In the following description, the same operation
is described by attaching the same step number.

2-1. Food capturing operation
2-1-1. Capturing when door is closed

[0091] Fig. 18 is a flowchart showing the operation of
capturing the food in the storage chamber when door 10
of refrigerator 51 is closed.

[0092] When door 10 is opened to move food into or
out of the refrigerator (Y in step 1), in-refrigerator illumi-
nation lamps 34-1 and 34-2 are turned on (step 2). When
door 10is closed (Y instep 3), luminance of in-refrigerator
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illumination lamps 34-1 and 34-2 is decreased (step 4),
and cameras 35-1 and 35-2 are started after lapse of a
few seconds, for example, and the food in the refrigerator
is captured (step 5). Thereafter, the captured image data
is stored in storage unit 60 of refrigerator 51 (step 6), and
in-refrigerator illumination lamps 34-1 and 34-2 are
turned off (step 7).

[0093] When capturing is performed by decreasing the
luminance of in-refrigerator illumination lamps 34-1 and
34-2 at the capturing time, the food can be clearly and
satisfactorily captured. Thatis, when the food is captured
by lighting in-refrigerator illumination lamps 34-1 and
34-2, the inner surface of the refrigerator strongly reflects
lightto the food from a whole peripheral surface excluding
the opening portion of the refrigerator because the inner
surface of the refrigerator is a white color system (the
light is strongly reflected to the food in high luminance
without decreasing the luminance). Therefore, the food
looks white, and it is difficult to perform clear capturing.
However, when the luminance of in-refrigerator illumina-
tion lamps 34-1 and 34-2 is decreased like the above
example, the influence of the reflection lightfrom the inner
surface of the storage chamber can be substantially de-
creased, and it is possible to promptly perform clear cap-
turing.

2-1-2. Capturing when cold compartment is in cooling
operation state

[0094] Fig. 19 is a flowchart showing the operation of
capturing the food in the storage chamber during the cool-
ing of the cold compartment after moving food in or out
of the refrigerator. When door 10 is opened to take the
food into and out of the refrigerator (Y in step 1), in-re-
frigerator illumination lamps 34-1 and 34-2 are turned on
(step 2). After the door 10 has been closed (Y in step 3),
it is Being determined whether the cold compartment is
in the cooling operation state (step 8). When blast fan 18
is ON, and damper 22 (Fig. 22) is opened, and the cold
compartment is in the cooling operation (step 8), the lu-
minance of in-refrigerator illumination lamps 34-1 and
34-2 is decreased (step 4), cameras 35-1 and 35-2 are
started, and the food in the refrigerator is captured (step
5). Thereafter, the captured image data is stored in stor-
age unit 60 of refrigerator 51 (step 6), and in-refrigerator
illumination lamps 34-1 and 34-2 are turned off (step 7).
[0095] By performing the capturing during the cooling
operation of the cold compartmentin this way, even when
dew is formed on the surface of the food newly placed in
the storage chamber due to the difference of tempera-
tures between the outside and the inside of the storage
chamber, for example, this dew formation is cancelled
and disappears by the cooling operation. As a result,
cameras 35-1 and 35-2 can clearly and satisfactorily cap-
ture images to be able to read characters described on
the food packaging container.

[0096] In another example of the above operation (not
shown in Fig.19), when door 10 is closed (Y in step 3),
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in-refrigerator illumination lamps 34-1 and 34-2 are once
turned off. In-refrigerator illumination lamps 34-1 and
34-2 are turned on again before capturing is performed,
and the luminance is decreased. With this configuration,
wasteful power consumption due to continuous lighting
of in-refrigerator illumination lamps 34-1 and 34-2 can be
suppressed.

2-1-3. Capturing when door is opened

[0097] Fig. 20 is a flowchart of the case where the re-
frigerator has a single door, showing the operation of
capturing the food in the storage chamber at the time of
opening door 10 by a predetermined angle.

[0098] When door 10 is opened to take the food into
and out of the refrigerator (Y in step 1), in-refrigerator
illumination lamps 34-1 and 34-2 are turned on (step 2).
When the opening angle of the door becomes a prede-
termined angle - for example 30 degrees as shown in
Fig. 13 - (Y in step 10), the luminance of in-refrigerator
illumination lamps 34-1 and 34-2 is decreased (step 4),
cameras 35-1 and 35-2 are started, and the food in the
refrigerator is captured (step 5). Thereafter, the obtained
image data is stored in storage unit 60 of refrigerator 51
(step 6), and when the door is closed (Y in step 11), in-
refrigerator illumination lamps 34-1 and 34-2 are turned
off (step 7). When door 10 is closed, the same steps 1-7
described above are processed.

[0099] By performing the capturing when door 10 is
opened at a predetermined angle, the inside of the stor-
age chamber can be captured in a wide range as de-
scribed above.

[0100] In case of performing the capturing when the
door is opened at a predetermined angle, the capturing
is performed at least twice at the door opening time and
at the door closing time. Therefore, by storing in storage
unit 60 the last image data (when closing the door) the
most recent state of the food in the storage chamber can
be captured.

[0101] Needless to mention, after step 10 of detecting
whether the open angle of door 10 reaches a predeter-
mined angle is performed for a predetermined number
of times, in-refrigerator illumination lamps 34-1 and 34-2
are turned off when door 10 is closed before reaching
the predetermined angle, and this lamp-off state is main-
tained until door 10 is opened again.

[0102] Representative examples of the capturing op-
eration are described above. Alternative capturing oper-
ation can be conceived such as capturing at constant
times or after lapse of a predetermined time since the
last capturing, and capturing when there is a capturing
instruction from display terminal 15.

2-1-4. lllumination at capturing time
[0103] As described above with reference to Figs. 18,

19, and 20, illumination of the food at the capturing time
is performed such that the luminance of in-refrigerator
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illumination lamps 34-1 and 34-2 is decreased after turn-
ing on in-refrigerator illumination lamps 34-1 and 34-2,
and then capturing is performed. Depending on the sit-
uation, it is conceivable that illumination is performed
such that the luminance is decreased after turning on
either only in-refrigerator illumination lamps 34-1 on both
sides of the storage chamber or only in-refrigerator illu-
mination lamp 34-2 on the ceiling of the storage chamber
and then capturing is performed. A reason for the cap-
turing by decreasing the luminance is described later.
[0104] Further, another example of the illumination of
the food at the capturing time can be also considered.
Specifically, Fig. 21 is a flowchart showing the turning on
and off of in-refrigerator illumination lamps 34-1 and 34-2
at the time of capturing with cameras 35-1 and 35-2. The
operation corresponds to those indicated by dotted lines
in Figs. 18, 19, and 20.

[0105] The capturing in the examples of Figs. 18, 19,
and 20 is performed by decreasing the luminance after
in-refrigerator illumination lamps 34-1 and 34-2 are
turned on. However, in the present example, the food is
illuminated and captured in the state that one of the in-
refrigerator illumination lamps 34-1 is turned off, while
the other is turned on. In this case, in-refrigerator illumi-
nation lamp 34-2 on the upper surface of the storage
chamber may be in the turned-on state or in the turned-
off state, and either one of these states may be suitably
selected to optimize the luminance in the refrigerator for
the capturing.

[0106] In Fig. 21, before starting the capturing with
cameras 35-1 and 35-2, both of the in-refrigerator illumi-
nationlamps 34-1 are already lighted, then, (forexample)
theright-sideilluminationlamp inthe refrigerator is turned
off (step 12), and the food that is in the state of being
illuminated by the left-side illumination lamp in the refrig-
erator is captured (step 13) and stored (step 14). There-
after, the right-side illumination lamp in the refrigerator
is turned on (step 15), next, the left-side illumination lamp
in the refrigerator is turned off (step 16), and the food that
is in the state of being illuminated by the right-side illu-
mination lamp in the refrigerator is captured (step 17).
This image data is stored (step 18), and the right-side
illumination lamp in the refrigerator is turned off (step 19).
The image data stored by illuminating the food from each
side in this way is combined to form one image, and the
combined one image is stored (step 29).

[0107] A reason for capturing the food by alternately
turning on each one of in-refrigerator illumination lamps
34-1 and 34-2 and combining the images in this way is
as follows. As described above in step 4 of Figs. 18 to
20, at the capturing time, the capturing is performed by
decreasing the luminance of in-refrigerator illumination
lamps 34-1 and 34-2. When reduction of the luminance
is too large, the images become dark and not clear, and
therefore, thereis a limitto the decrease ofthe luminance.
Accordingly, a certain level of luminance is maintained.
Even in this luminance, when the volume in the storage
chamber is small, there is an influence of reflection light
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in some cases. However, when the food is captured by
alternately turning on each one of the left and right lamps
of in-refrigerator illumination lamps 34-1 in the manner
as described in this example, the influence of the reflec-
tion light can be decreased, and the side of the food light-
ed by in-refrigerator illumination lamp 34-1 can be cap-
tured in proper brightness. Consequently, when the com-
bining process of combining the left and right images of
the food captured in proper brightness is performed, the
whole image becomes clear and satisfactory.

2-2. Storing and combining of images

[0108] Next, storing and combining of image data ob-
tained by each operation described above is described.

2-2-1. Storing and combining by server

[0109] Fig. 22 shows storing and combining of image
data by the server unit 57. When the inside of the refrig-
erator has been captured by the operations shown in
Figs. 18 to 20 including Fig. 21, refrigerator 51 is con-
nected to internet 56 from radio adapter 53 via gateway
unit 54 and router unit 55 (step 20). Refrigerator 51 trans-
mits individual image data captured with each camera
and stored, to server unit 57 connected to internet 56
(step 21). Server control unit 66 of server unit 57 performs
the combining process of combining the individual image
data transmitted via internet 56 (step 22). The combined
image data is added with the current time information
obtained from the server as the capturing time and is
stored in data storage unit 67 of server unit 57 (step 23).
[0110] When the images are combined by server unit
57 and are stored like this example, the load of controller
59 and storage unit 60 at the refrigerator site can be de-
creased, and a refrigerator adapted to the internet can
be provided at low cost.

2-2-2. Storing and combining at refrigerator side

[0111] Fig. 23 shows storing and combining of image
data at the refrigerator site. When the inside of the refrig-
erator has been captured by the operations shown in
Figs. 18 to 20 including Fig. 21, controller (control unit)
59 of refrigerator 51 fetches individual image data from
each camera stored in storage unit 60, connects and
combines the image data (step 24). Controller 59 stores
the combined image data (step 25), and refrigerator 51
is connected tointernet 56 from radio adapter 53 via gate-
way unit 54 and router unit 55 (step 20), and transmits
the stored image data to server unit 57 connected to in-
ternet 56 (step 21). The combined image data transmitted
via internet 56 is added with the current time information
obtained from the server as the capturing time and is
stored in data storage unit 67 of server unit 57 (step 23).
[0112] In this example, the load of controller 59 and
storage unit 60 at the refrigerator site becomes large.
However, refrigerator 51 can transmit and receive image
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data to and from display terminal 15 without via data stor-
age unit 67 of server unit 57, and system operation cost
can be reduced.

2-2-3. Storing and combining at display terminal side

[0113] Fig. 24 shows storing and combining of image
data at the display terminal 15 site. When the inside of
the refrigerator has been captured by the operations
shown in Figs. 18 to 20 including Fig. 21, refrigerator 51
is connected to internet 56 from radio adapter 53 via gate-
way unit 54 and router unit 55 (step 20), and transmits
image data to display terminal 15, not to the server (step
26). Display terminal 15 combines the image data trans-
mitted via internet 56 (step 27). The combined image
data is stored in the data storage unit of display terminal
15 (step 28).

[0114] The load of display terminal 15 also increases
in the case of this example. However, because the load
of controller 59 and storage unit 60 at the refrigerator site
can be decreased, a refrigerator adapted to the internet
can be provided at low cost.

[0115] Representative examples of transmission and
combining operations of image data are described
above. The storage and combining are not necessarily
required to be performed at the same position such as
server unit 57, for example, but may be flexibly set ac-
cording to the system. For example, the image data may
be combined by refrigerator 51, and the image data may
be stored in server unit 57.

2-3. Ordinary transmission and reception of image data

2-3-1. Transmission and reception of image data stored
in server and refrigerator

[0116] Fig. 25 is aflowchart showing transmission and
reception between server unit 57 or refrigerator 51 and
display terminal 15, that is, the flowchart shows trans-
mission and reception of image data stored in server unit
57 or refrigerator 51.

[0117] First, the user presses a server connection but-
ton (not shown) displayed in the display of display termi-
nal 15 at a shopping place or the like, and requests the
reading of the image data stored in data storage unit 67
of server unit 57 (step 31). Whether the image data has
been fetched from server unit 57 is detected (step 32),
and display terminal 15 is connected to internet 56 if the
image data has not been transferred (step 33). Theimage
data stored in data storage unit 67 of server unit 57 or
storage unit 60 of the refrigerator is fetched (step 34),
and the image data is transferred to display terminal 15
of a smartphone or the like of the data calling source, via
internet 56 (step 35). When the image data has been
fetched from server unit 57 (Y in step 32), and the image
data is output to the display of display terminal 15 when
the image data has been fetched (step 36). Thereafter,
whether an enlargement button (not shown) displayed in
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the display of display terminal 15 has been pressed is
detected (step 37). When pressing of the enlargement
button has been detected, the image data of the inside
of the storage chamber output to the display is digitally
converted, and image data that is enlarged in at least 1.1
magnification is generated. The enlarged image data is
output in the display of display terminal 15 (step 36).
[0118] Alternatively thereafter, whether a ten-key but-
ton (not shown) displayed in the display has been
pressed is detected (step 38). When pressing of the ten-
key button has been detected, the enlarged image data
of the inside of the storage chamber output to the display
is output to the display as the image data at the position
designated by the ten-key button (step 36). Whether the
ten-key button has been further pressed is detected (step
38). When the pressing is notdetected, the process ends.
[0119] The enlargement button and the ten-key button
for displaying the image data at a predetermined position
may be arranged as a system by which the user slides
the surface of the display with a finger. By arranging this
configuration, convenience of the system is improved.
[0120] As described above, according to the refriger-
ator system, the user can confirm the inside of refrigerator
51 ata glance even when the user is at a shopping place.
The refrigerator system can assist the user from forget-
ting to purchase food and can also assist the user from
purchasing more foodstuff than is necessary. For a mar-
ried couple both of whom work at the outside of their
house, the person who purchases foodstuff on his or her
way back home can confirm the inside of storage cham-
ber 5 of refrigerator 51 after the work, and can save time.
[0121] Further, by causing display terminal 15 to per-
form an enlarged display and a display of a predeter-
mined position, the user can reliably confirm the image
of the foodstuff, which itis usually difficult to achieve, with
progressively advanced compact display terminal 15.

2-3-2. Transmission and reception of image data stored
in display terminal

[0122] Fig. 26 is a flowchart showing transmission and
reception of image data when image data is already
stored in the display terminal 15. In this case, the image
data is already transmitted to and stored in display ter-
minal 15 as described with reference to Fig. 24. When a
request for reading the image data is performed (step
31), the image data is fetched from the storage unit of
display terminal 15, and is output to the display of display
terminal 15 (step 36). Subsequent enlarged display and
local display operations are as described with reference
to Fig. 25.

2-3-3. Switched reception of image data

[0123] Images captured with cameras 35-1 and 35-2
are stored as individual images (images of an upper half
or a lower half of the inside of the storage chamber) that
are captured with cameras 35-1 and 35-2, and as com-
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bined images (combined images of upper and lower parts
of the inside of the storage chamber) that are obtained
by combining the individual images. A descriptionis given
of an example of display of these images in display ter-
minal 15 by switching these images and transmitting and
receiving these images.

[0124] Fig. 27 is a flowchart showing this operation.
[0125] First, the userpresses an individualimage/com-
bined image call button (not shown) that is displayed in
the display of display terminal 15 (step 41), and calls
either an individual image or a combined image (step
42). Thereafter, image data of either the individual image
or the combined image is fetched following the flowchart
shown in Fig. 25 or Fig. 26, and is displayed in the display
of display terminal 15.

[0126] By making it possible to switch between the in-
dividual image and the combined image for the image to
be displayed in display terminal 15 like this example, usu-
ally, the combined image can be called and displayed to
confirm at glance the state of the food in the storage
chamber. When it is difficult to discriminate the state of
the food because the food is at the corner in the storage
chamber, for example, the displayed image can be
switched to the individual image. With this configuration,
the food can be reliably confirmed, and convenience of
the system is improved.

2-4. Transmission and reception of image data atimage-
data prior-transmission request time

[0127] Fig. 28 shows a flowchart of an operation in re-
sponse to a request for prior transmission of an image
from display terminal 15.

[0128] First, the user operates display terminal 15, and
performs a transmission operation of a request for prior
transmission of an image (step 51). Server unit 57 or
refrigerator 51 receives this request signal (step 52), and
reads and transmits the image data (hereinafter, mean-
ingindividualimage data or combined image data) stored
in data storage unit 67 or storage unit 60 (step 53). Dis-
play terminal 15 detects whetherthe image datahas been
fetched from server unit 57 or refrigerator 51 (step 54).
If the image data has not been transmitted, display ter-
minal 15 is connected to internet 56 (step 55). Server
unit 57 or the like fetches the image data stored in refrig-
erator 51 (step 56), and transmits the image data to dis-
play terminal 15 via internet 56 (step 57). When the image
data has been fetched from server unit 57 (Y in step 54),
display terminal 15 waits until the image data is called
(N in step 58). When the image data has been called (Y
in step 58), the image data is output to the display of
display terminal 15 (step 59).

[0129] With the above configuration, at the request of
the image data from display terminal 15, the image data
canbedisplayed inthe display in real time simultaneously
with the request for the image data so that the image can
be confirmed, even when transmission of the image data
from server unit 57 is late because of concentration of
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access to server unit 57. Therefore, the user can avoid
a situation of waiting for the display of the image data at
the shopping place, and can shorten the shopping time.
[0130] When severunit57 is setto transmitimage data
to display terminal 15 each time when door 10 of refrig-
erator 51 is closed at the request of an image prior-trans-
mission request from display terminal 15, and also when
the user having display terminal 15 leaves the transmis-
sion of the image data, the user can know the opening
and closing of the door each time. Accordingly, when the
door is likely to be opened and closed at many times to
have a risk of increasing power consumption, the user
can give a phone call to the home to caution children not
to use refrigerator 51, for example. Consequently, con-
venience of energy saving also improves.

2-5. Switching of transmission and reception paths of im-
age data

[0131] Fig. 29 shows a display of selection of a com-
munication path of display terminal 15. The flow of trans-
mission and reception of image data is as described
above. It is also possible to speed up the obtaining of
image data by changing the communication path.
[0132] Specifically, the user can select whether to con-
nect display terminal 15 directly to gateway unit 54 via
router unit 55, or to connect display terminal 15 to server
unit 57 via internet 56.

[0133] InFig.29, reference numerals 70 and 71 denote
selection buttons of a communication path that is dis-
playedin the display of display terminal 15. The reference
numeral 70 denotes a "direct" selection button for directly
connecting display terminal 15 to refrigerator 51 via rout-
erunit 55 and gateway unit 54, and 71 denotes a "server"
selection button for connecting display terminal 15 to
serverunit57 orrefrigerator 51 viainternet 56. Reference
numerals 72 and 73 denote data selection buttons of data
to be called, 72 denotes image data of food, 73 denotes
an energy-saving-data selection button of a number of
door opening/closing times and the like, and 74 denotes
a transmission button.

[0134] When "direct" selection button 70 is selected,
display terminal 15 is set to "direct" communication.
When the user touches transmission button 74 in the
state of the "direct" communication, an image data re-
quest signal of display terminal 15 is directly transmitted
from display terminal 15 to gateway unit (relay unit) 54
via router unit 55. Gateway terminal 54 transmits the re-
ceived data request signal to radio adapter 53 of refrig-
erator 51. Upon receiving the image data request signal,
radio adapter 53 transmits this signal to controller 59 of
refrigerator 51. Upon receiving the image data request
signal, controller 59 of refrigerator 51 reads the image
data that is stored in storage unit 60, and transmits the
image data to display terminal 15 via radio adapter 53
and router unit 55.

[0135] Therefore, when the user is inside of the house
A, thatis, in a broad sense, when the user is in a position
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where display terminal 15 can directly communicate with
router unit 55, display terminal 15 can directly obtain im-
age data from storage unit 60 of refrigerator 51 by com-
municating with gateway unit 54 via router unit 55.
[0136] Accordingly, when a delay occurs in the trans-
mission of the image data to display terminal 15 to re-
spond to the user operation due to congestion of lines or
the like because of limitation of access to internet 56, the
user can switch display terminal 15 to the "direct" com-
munication so that the user can obtain the image data
without receiving the influence of the congestion in lines
of internet 56. Consequently, the user can confirm the
state of the food in storage chamber 5 by displaying the
image in the display of display terminal 15 in real time
without waiting time.

[0137] On the other hand, when the user is away from
house A, , that is, in a broad sense, when the user is at
a position where display terminal 15 cannot directly com-
municate with router unit 55, the user selects "server"
selection button 71 so that display terminal 15 can com-
municate with server unit 57 via internet 56 and read the
image data of refrigerator 51. That is, when the user is
outside of the house A, the user can obtain the image
data of the refrigerator and know the stored state of the
food in display terminal 15 even at a distant place, when
the user sets the "server" communication by selecting
"server" selection button 71.

[0138] As described above, in the refrigerator system
according to the presentembodiment, the user can select
either one of the "direct" communication and the "server"
communication. When the user is inside the house A, the
user can look at the image in a comfortable way without
being influenced by congestion of internet lines, by se-
lecting the "direct" communication.

[0139] With reference to a detailed configuration ex-
ample, the refrigerator and the refrigerator system of the
present invention are described above. However, the
presentinventionis notlimited to the above configuration.
[0140] For example, in the above set-up, gateway unit
54 is present in the communication path between display
terminal 15 and radio adapter 53 of refrigerator 51 and
internet 56. However, this gateway unit 54 is not neces-
sarily required, and it may be configured such thatdisplay
terminal 15 directly communicates with radio adapter 53
of refrigerator 51 and internet 56 via router unit 55. Ac-
cordingly, a system configuration can be simplified.
[0141] Further, in the above set-up, when the user is
outside of house A, the image data is obtained from serv-
er unit 57. Alternatively, it may be configured such that
display terminal 15 communicates with internet 56, router
unit 55, and gateway unit 54, without via server unit 57,
and directly fetches from refrigerator 51 the image data
stored in storage unit 60 of refrigerator 51. In this case,
and when performing the "direct" communication, pref-
erably, storage unit 60 of refrigerator 51 combines imag-
es, and transmits the image data after the combining
process.

[0142] Further,inthe presentconfiguration, "direct" se-
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lection button 70 and "server" selection button 71 are
displayed in the display of display terminal 15, and the
user selects either the "direct" communication or the
"server" communication. Alternatively, display terminal
15 may have a function of automatically switching com-
munication to the "direct" communication when display
terminal 15 catches the wave of router unit 55 so that the
"direct" communication is automatically selected. Con-
sequently, convenience of handling can be improved.

2-6. Method of reproducing image data at display termi-
nal

2-6-1. Ordinary reproduction of in-refrigerator images

[0143] Fig. 31 shows a flowchart of an ordinary in-re-
frigerator image display in the reproduction system. The
user arbitrarily sets a period or date and time of the in-
refrigerator images to be displayed in display terminal
15, and presses the image-obtain button. Display termi-
nal 15 performs a prior-transmission request, and obtains
in-refrigerator images of the assigned period. The image
data is obtained in the flow shown in Fig. 25. The in-
refrigeratorimages are stored in display terminal 15 (step
60). Display terminal 15 reads in time series the image
data of the assigned period from among the stored im-
ages, and displays the image data in the terminal (step
62). When the user presses the reproduction button, the
image data that has been read in time series in display
terminal 15 is automatically switched (step 64), and is
displayed to perform continuous reproduction. Images
are switched after the display time passes by a constant
time, or when the user performs an image-forward oper-
ation (step 63). The user can perform the image-forward
operation by pressing the send button or by using the
seek bar, and can observe the images by skipping im-
ages with a time duration. With this configuration, it is
made possible to perform in-refrigerator image search
by assigning a date and time, and continuous observation
of in-refrigerator images in time series, and the time re-
quired for searching images can be substantially short-
ened. Further, by using the seek bar, target images can
be found effectively.

[0144] Time information that shows the capturing date
and time is preferably obtained from the refrigerator or
the server.

2-6-2. Detection and reproduction of in-refrigerator
change

[0145] Fig. 32 shows a flowchart of detection of a
change of in-refrigerator images and continuous repro-
duction of the in-refrigerator images. The user traces a
displayed in-refrigerator image with a finger to assign a
foodstuff or an in-refrigerator region (step 66) to cause
automatic reproduction of images. The reproduction sys-
tem compares a specific region of the image displayed
last time with a specific region of the image displayed at
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present (step 67), and stops the automatic reproduction
when a change is detected. With this configuration, the
user can easily know the in-refrigerator specific region
or a change of presence of a foodstuff by the automatic
reproduction, without confirming image data one by one.
As a result, stock management can be facilitated. By as-
signing the specific region, the amount of the image
change detection process also reduces, and a steady
processing speed can be maintained.

2-6-3. Preparation of memorandum information of in-re-
frigerator images

[0146] Fig. 33 shows a flowchart of preparation of
memorandum information by using the in-refrigerator im-
ages. The user can input memorandum information into
the in-refrigerator images by tracing the images with a
finger (step 72). Further, by selecting a range by tracing
in-refrigerator image regions with a finger (step 75), the
images can be trimmed (step 76), and the images can
be partially transmitted. Accordingly, a transmission im-
age size becomes small, and transmission time can be
shortened. Consequently, easiness of handling im-
proves, and preparation of memorandum information
and sharing of the in-refrigerator images can be easily
performed.

<3. Work effects>

[0147] The refrigerator and the refrigerator system ac-
cording to the set-up of the present invention achieve
various work effects as described with reference to a de-
tailed configuration. According to the installation config-
uration of the cameras and the in-refrigerator illumination
lamps and the image reproduction system as the subject-
matter of the present invention, it is possible to provide
afoodstuff management system capable of satisfactorily
capturing the food in the storage chamber and capable
of easily discriminating the food, and further using in-
refrigerator images.

[0148] That is, in the refrigerator according to the
present configuration, cameras 35-1 and 35-2 capture
the food in storage chamber 5 inform the front of storage
chamber 5. In this case, in-refrigerator illumination lamps
34-1 and 34-2 are also installed in the front of storage
chamber 5, and illuminate the food in storage chamber
5 in the same direction of capturing with cameras 35-1
and 35-2. Therefore, images captured with the cameras
are clear without darkness or difficulty of looking at, unlike
if in-refrigerator illumination lamps 34-1 and 34-2 were
positioned on the back wall of storage chamber 5. Fur-
ther, it is not necessary to ask server unit 57 to perform
image processing to make bright and clear images.
[0149] Further, because cameras 35-1 and 35-2 and
in-refrigerator illumination lamps 34-1 and 34-2 are po-
sitioned in the front of the front ends of shelf boards 30-1
and 30-4, the images in storage chamber 5 captured with
cameras 35-1 and 35-2 resemble the view of the user
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actually looking in by opening door 10 of refrigerator 51.
Further, because cameras 35-1 and 35-2 are provided
on the inner surface part of door 10 of refrigerator 51 and
because in-refrigerator illumination lamps 34-1 and 34-2
are positioned at the front of both-sidewalls of storage
chamber 5, cameras 35-1 and 35-2 are installed centered
horizontally if storage chamber 5. Therefore, the closely
resemble the view a user would get if she/he actually
opened the door 10 of refrigerator 51. Further, a wide
range of the inside of storage chamber 5 can be captured
with a large distance between cameras 35-1 and 35-2
and the food on the shelf boards. Therefore, the user can
confirm in display terminal 15 a state of the food stored
in a wide range.

[0150] Further, because cameras 35-1 and 35-2 are
positioned at approximately a center portion of each of
door pockets 33-1 and 33-2 on the door inner surface,
the food stored in door pockets 33-1 and 33-2 as well as
the food in storage chamber 5, such as a milk pack, for
example, can be also partly captured with the cameras.
Because the user has stored the food by himself or her-
self, the user can recognize the food when it is partly
captured. Accordingly, almost all of the food in the stor-
age chamber can be captured.

[0151] Further, when camera 35-3 for exclusive use in
the storage container is used as shown in Fig. 9A, the
camera can clearly view the food in storage container
31. Further, when camera 35-2 is set vertically moveable
as shown in Fig. 9B, or when this camera is set vertically
rotatable as shown in Fig. 9C, the food in storage con-
tainer 31 can be efficiently captured with two cameras
instead of three.

[0152] On the other hand, because in-refrigerator illu-
mination lamps 34-1 and 34-2 and cameras 35-1 and
35-2 have been placed so that the light of in-refrigerator
illumination lamps 34-1 and 34-2 does not directly enter
the capturing sections of cameras 35-1 and 35-2 (as is
clear from Figs. 7 and 10), cameras 35-1 and 35-2 are
prevented from taking poor images due to the entrance
of the light of in-refrigerator illumination lamps 34-1 and
34-2into the cameras. Therefore, always satisfactory im-
ages can be obtained. A similar effect can be also ob-
tained by employing such a configuration as provision of
a light shielding unit at a camera side of in-refrigerator
illumination lamps 34-1 and 34-2 or provision of the light
sources of the LEDs constituting in-refrigerator illumina-
tion lamps 34-1 and 34-2 arranged by inclination to face
away from the cameras.

[0153] The illuminance of in-refrigerator illumination
lamps 34-1 and 34-2 in the storage chamber is between
150 lux and 200 lux. When capturing is performed in this
range of lux, the food looks white and it becomes difficult
to discriminate the food as described in the above cap-
turing operation with reference to Fig. 18. Therefore, in
the present set-up, capturing is performed by decreasing
the illuminance. With this configuration, a CCD camera
and a CMOS camera can capture clear images. The il-
luminance of the light of in-refrigerator illumination lamps
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34-1 and 34-2 can be controlled by server control unit 66
such thatthe illuminance becomes lower than during nor-
mal time, only at the time of capturing by closing or open-
ing door 10. By performing this control, usual illuminance
is maintained to keep the inside of the refrigerator easy
to look at during the normal time when capturing is not
performed, and it is possible to perform clear capturing.
The illuminance can be decreased by turning off either
one of in-refrigerator illumination lamps 34-1 and 34-2,
or by turning off a part of both in-refrigerator illumination
lamps 34-1 and 34-2, or by decreasing the illuminance
of both in-refrigerator illumination lamps 34-1 and 34-2,
for example. A method can be suitably selected.

[0154] The images of the inside of storage chamber 5
captured with cameras 35-1 and 35-2 are transmitted to
server unit 57, and are combined by server unit 57, or
refrigerator 51, or display terminal 15. In the present con-
figuration, the combining process of the images is facil-
itated.

[0155] Because cameras 35-1 and 35-2 are placed at
the door inner surface corresponding to each front end
of shelf boards 30-1 to 30-4, that is, on the door inner
surface part corresponding to front ends of upper shelf
board 30-1 and third shelf board 30-3 in this example,
cameras 35-1 and 35-2 capture around shelfboards 30-1
and 30-3 such that a line Z is used for a border line in
Fig. 30.

[0156] Therefore, the image data of the inside of stor-
age chamber 5 captured with two cameras 35-1 and 35-2
are combined together at a portion of second shelf board
30-2 that becomes the border line Z. That is, shelf board
30-2 is commonly included in upper and lower images
as shown in "captured raw images" in Fig. 30. By cor-
recting curves of the "captured raw images", the "cap-
tured raw images" are set to "curve-corrected images".
By matching common shelf board 30-2 that is included
inupperand lower images, a captured image of the whole
inside of the storage chamber is obtained. As a result, it
becomes unnecessary to perform an extremely hard cor-
rection process of combining the images by positioning
each food placed on each shelf board at the image com-
bining time. Consequently, the image combining process
becomes easy. Accordingly, a processing program for
the image combining also becomes simple. Capacity of
a control unit of server unit 57, or refrigerator 51, or dis-
play terminal 15 for the image combining process is not
required to be large, and this contributes to increasing
the processing speed.

[0157] Further, two cameras 35-1 and 35-2 are provid-
ed at positions approximately in front of shelf board 30-1
and shelf board 30-3 of which height cannot be adjusted.
Therefore, even when the height of height-adjustable
shelf board 30-2 is changed, images can be easily com-
bined by adjusting the range of combining the images
according to the height of shelf board 30-2 at the time of
combining the images.

[0158] The present invention can provide at low cost
a refrigerator and a refrigeration system capable of sat-



29 EP 2 843 336 A1

isfactorily capturing the food in the storage chamber and
capable of easily discriminating the food. The present
invention can be applied to not only a refrigerator athome
but also for business. For example, by applying the
present invention to a refrigerator (including a chest
freezer in the present invention) at each chain store of a
convenience store, the headquarter of the convenience
store can automatically deliver the food by confirming the
state of the food supply in the refrigerator in each con-
venience store. The material department of a company
can automatically deliver the food by confirming the food
and foodstuff (or other materials and chemicals) in the
refrigerator set in each facility such as a plant and a re-
search laboratory.

Claims
1. Arefrigerator comprising:

a storage chamber comparted by a heat shield-
ing wall and a heat shielding door for storing
objects;

an illumination unit provided in the storage
chamber;

a partition shelf for partitioning a storage space
of the storage chamber;

a cooler for cooling the storage chamber;

a heat shielding door for covering the storage
chamber;

an imaging device for capturing the storage
chamber;

a memory unit for storing images captured with
the imaging device; and

a control unit for performing control,

wherein the control unit turns on the illumination
unit at a predetermined timing,

the imaging device captures the inside of the
storage chamber, and

the control unit causes the memory unit to store
images captured with the imaging device togeth-
er with time information showing a date and time
of capturing.

2. The refrigerator according to claim 1, wherein
the heat shielding door has a display unit that dis-
plays images.

3. The refrigerator according to claim 2, wherein
the display unit continuously displays the captured
images, based on the time information.

4. The refrigerator according to any one of claims 1 to
3, further comprising.
a communicating unit that transfers the captured im-
ages stored in the memory unitto an external device.
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