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(54) REFRIGERATOR AND PARTITION CONTROL METHOD AND PARTITION CONTROL DEVICE

FOR COMPARTMENTS OF SAME

(567)  Arvefrigerator and a partition control method for
compartments of the same are provided. The refrigerator
comprises a door (2) for opening or closing compart-
ments, an air sending device (4) for distributing cooling
air from the cooling source to different positions in the
compartment, and a camera device (3) for shooting the
inside of the compartment, a control unit for electrically
connecting the air sending device (4) and the camera
device (3). The partition control method comprises: S1,
acquiring an opening/closing state of the door (2); S2,
after receiving the opening/closing information of the
door (2), the control unit driving the camera device (3) to
obtain the storage state image of the inside of the com-
partment after the door (2) closes; S3, retrieving the stor-
age state image of the inside of the compartment this
time before the door (2) opens, and comparing the same
with the state image after the door (2) closes; S4, if items
increases in the compartment, enlarging or opening cool-
ing air supply to the corresponding area by means of the

air sending device (4), and ifitems decreases in the com-
partment, reducing or stopping cooling air supply to the
corresponding area.
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Description
Technical Field

[0001] The present invention relates to a refrigerator
and a partition control method and device for a compart-
ment thereof.

Background of the Invention

[0002] The existing refrigerator typically uses a tem-
perature sensor disposed inside a compartment to sense
the temperature around the position where the temper-
ature sensor is disposed, and use this temperature as
the basis of refrigeration control.

[0003] However, when this control method is used to
control the refrigerator, the compartment of the refriger-
ator starts refrigeration when the temperature measured
by the temperature sensor is higher than a preset value.
The compartment is usually divided by shelves into a
plurality of relatively independent storage spaces, the
temperature in the storage space where items have been
just put in may be higher than that in other storage spac-
es, and the storage space in which the items are placed
needs to be refrigerated, while other idle storage spaces
do not require refrigeration. However, if the existing con-
trol method of the refrigerator is adopted, it is necessary
to refrigerate the entire compartment, which causes
waste of electric energy, particularly evident in the case
of a large volume compartment.

[0004] In addition, during the actual use of the com-
partment of the refrigerator, the user often accesses the
stored items, the items that have been just put in gener-
ally have a relatively high temperature, and it takes a
certain time for the temperature of the items to be trans-
mitted to the whole compartment by means of heat radi-
ation. Therefore, it is equivalent to the case where the
temperature of the items stored in the refrigerator does
not change for a long period of time, and the storage
effect is lowered.

Summary of the Invention

[0005] Itis an object of the presentinvention to provide
a partition control method for a compartment of a refrig-
erator, a partition control device for a compartment of a
refrigerator, and a corresponding refrigerator to over-
come at least one of the problems existing in the prior art.
[0006] In one aspect, the present invention provides a
partition control method for a compartment of a refriger-
ator, wherein the refrigerator comprises a door for open-
ing or closing the compartment, an air supply device for
distributing cooling air from a cold source to different po-
sitions in the compartment, a camera device for photo-
graphing the interior of the compartment, and a control
unit for electrically connecting the air supply device and
the camera device; and the partition control method com-
prises: S1, acquiring an opening/closing state of the door;
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S2, after receiving opening/closing information about the
door, the control unit driving the camera device to obtain
a storage-state picture of the interior of the compartment
after the closing of the door; S3, retrieving a storage-state
picture of the interior ofthe compartment which was taken
prior to opening the door this time, and comparing it with
the storage-state picture which was taken after said clos-
ing of the door; and S4, if items increase in the compart-
ment, enlarging or opening cooling air supply to the cor-
responding area by means of the air supply device, and
if items decrease in the compartment, reducing or stop-
ping the cooling air supply to the corresponding area.
[0007] Optionally, when the air supply device is in a
running state, determining whether the average temper-
ature of interior environment of the compartment is less
than a preset cooling stop temperature threshold in the
compartment; and if so, the air supply device is stopped.
[0008] Optionally, the compartment is internally pro-
vided with a lighting device for illuminating the interior of
the compartment, and after the closing information about
the door is acquired in step S2, the lighting device is
turned on first, then the camera device is driven to oper-
ate, and the lighting device is turned off after the storage-
state picture is obtained.

[0009] Optionally, the air supply device is provided with
a plurality of dampers in the compartment, and the com-
partment is formed with a plurality of storage partitions
corresponding to the dampers; and step S3 mentioned
above is specifically as follows: comparing the two stor-
age-state pictures adjacent in time, and obtaining a
changed storage partition in the two storage-state pic-
tures, wherein if the storage is across multiple storage
partitions, the large storage partition occupied by the stor-
age is determined to be the changed storage partition.
[0010] Optionally, step S4 mentioned above is specif-
ically as follows: if the storage in the changed storage
partition increases, enlarging or opening the cooling air
supply to the storage partition by the air supply device;
and if the storage in the changed storage partition de-
creases, reducing or stopping the cooling air supply to
the storage partition.

[0011] Optionally, the refrigerator is provided with a
storage device for storing the storage-state pictures,
which are stored in the storage device once obtained and
are sequentially arranged in chronological order, and the
storage-state picture which is unnecessary and first
stored in the storage device is deleted before a new stor-
age-state picture is obtained.

[0012] In another aspect, the present invention pro-
vides a partition control device for a compartment of a
refrigerator, wherein a plurality of camera devices are
provided in the compartment, the refrigerator is further
provided with an air supply device, and the air supply
device is configured to distribute cooling air from a cold
source to different positions of the compartment; and the
partition control device comprises: a door control module
for acquiring opening/closing information about a door;
an image comparison module for comparing storage-
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state pictures photographed by the camera devices; and
a running module for driving the air supply device to run
and stop.

[0013] Optionally, the partition control device further
comprises: a temperature comparison module for com-
paring the average temperature in the compartment with
a preset cooling stop temperature threshold.

[0014] Inyetanotheraspect, the presentinvention pro-
vides a refrigerator configured to perform partition control
of a compartment of the refrigerator by any partition con-
trol method according to the present invention.

[0015] Instillanother aspect, the presentinvention pro-
vides a refrigerator comprising any partition control de-
vice according to the present invention for partition con-
trol of a compartment of the refrigerator.

[0016] In various technical solutions of the present in-
vention, by monitoring the opening and closing of the
door, and photographing the interior of the compartment
to compare changes occurring in the compartmentbefore
and after, and when there is an increase in storage in the
corresponding area of the compartment, the air supply
device provides cooling air to the area, which can quickly
cool the area, thereby achieving the effect of the partition
cooling control.

[0017] According to the detailed description of partic-
ular embodiments of the present invention below in con-
junction with the accompanying drawings, the above and
other objects, advantages and features of the present
invention will become more apparent to a person skilled
in the art.

Brief Description of the Drawings

[0018] Some of particular embodiments of the present
invention will be described below in detail in an exemplary
but not limiting way with reference to the accompanying
drawings. The same reference signs indicate the same
or similar components or parts in the accompanying
drawings. It is understood by a person skilled in the art
that the accompanying drawings are not necessarily
drawn to scale. In the accompanying drawings:

Fig. 1 is a structural schematic diagram of a refrig-
erator of the present invention;

Fig. 2 is a flow chart of a partition control method for
a compartment of the refrigerator;

Fig. 3 is a schematic diagram of a partition control
device for the compartment of the refrigerator.

Detailed Description of the Invention

[0019] The present invention is described in detail be-
low in conjunction with the embodiments shown in the
accompanying drawings. However, these embodiments
are not intended to limit the present invention, and the
structures or functional changes made by those skilled
in the artin accordance with the embodiments are includ-
ed within the scope of the present invention.
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[0020] In one aspect, some embodiments of the
present invention provide a partition control method for
a compartment of a refrigerator. As shown in Fig. 1, the
refrigerator comprises a housing 1 and a door 2 for open-
ing or closing the housing 1, and the compartment is pro-
vided in the housing 1. The refrigerator further comprises
an air supply device 4 for providing cooling air to the
compartment, a camera device 3 for photographing stor-
age-state pictures inside the compartment, a control unit
for electrically connecting the air supply device 4 and the
camera device 3, a storage device (not illustrated) for
storing the storage-state pictures, atemperature sensing
device (notillustrated) for sensing the temperature inside
the compartment, and a lighting device for illuminating
the interior of the compartment. In some embodiments
of the present invention, the compartment can be divided
by shelves into several storage spaces 11.

[0021] In some embodiments of the present invention,
as shown in Fig. 1, the camera device 3 is mounted on
the door 2, and a plurality of camera devices are provided
corresponding to the storage spaces 11 to respectively
photograph the situation of each storage space 11. Since
there is a partition plate, each of the camera devices 3
can only photograph the situation of the storage space
11 corresponding thereto.

[0022] The air supply device 4 may comprise dampers
41, the dampers 41 corresponding to the storage spaces
11, and several dampers 41 are provided and evenly
distributed in each storage space. In some embodiments
of the present invention, three dampers 41 are provided
and evenly distributed. Several storage partitions are
formed in the storage spaces 11 corresponding to the
dampers 41, i.e. one damper 41 corresponding to one
storage partition.

[0023] The temperature sensor may be provided in the
compartment to detect the temperature in each of the
storage spaces 11. In some embodiments of the present
invention, a plurality of temperature sensors are provided
and distributed in each of the storage spaces 11.
[0024] In another aspect, some embodiments of the
present invention provide a partition control device for a
compartment of a refrigerator. As shown in Fig. 3, the
partition control device can comprise: a door control mod-
ule 310 for acquiring opening/closing information about
a door; an image comparison module 320 for comparing
storage-state pictures photographed by the camera de-
vices 3; a running module 330 for driving the air supply
device 4 to run and stop; and a temperature comparison
module 340 for comparing the average temperature in
the compartment and/or the temperature in the various
storage spaces 11 with a preset cooling stop temperature
threshold. The temperature in the storage spaces 11 is
obtained by the temperature sensor, and the average
temperature in the compartmentis calculated by the tem-
peratures in the storage spaces 11 mentioned above.
[0025] As shown in Fig. 2, a partition control method
for a compartment of a refrigerator according to some
embodiments of the present invention comprises steps
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S201-S204.

[0026] In step S201, an opening/closing state of the
door is acquired by the door control module.

[0027] Instep S202, after receiving opening/closing in-
formation about the door, the control unit drives the cam-
era device 3 to obtain a storage-state picture of the inte-
rior of the compartment after the closing of the door 2.
[0028] Of course, as the door 2 is closed, the lighting
device in the compartment is also in a closed state to
save on power, the lighting device needs to be turned on
before the camera device 3 photographs a storage-state
picture, and after the camera device 3 photographs the
storage-state picture, the lighting device is then turned
off.

[0029] In step S203, a storage-state picture of the in-
terior of the compartment which was taken prior to open-
ing the door 2 this time is retrieved, and it is compared
with the storage-state picture which was taken after said
closing of the door 2. The storage-state pictures are
stored in the storage device once obtained and are se-
quentially arranged in chronological order, and the stor-
age-state picture which is unnecessary and first stored
in the storage device is deleted before a new storage-
state picture is obtained. In some embodiments of the
presentinvention, the storage device only needs to store
two storage-state pictures, so the first storage-state pic-
ture needs to be deleted before a new third storage-state
picture is obtained. Therefore, when the comparison op-
eration is performed, it is necessary to retrieve the stor-
age-state picture of the storage last photographed from
the storage device.

[0030] In step S204, if items increase in the compart-
ment, cooling air supply to the corresponding area is en-
larged or opened by means of the air supply device; and
ifitems decrease in the compartment, the cooling air sup-
ply to the corresponding area is reduced or stopped.
[0031] Inthese embodiments, since the shelves divide
the compartment into several storage spaces 11, the
camera device 3 can only photograph the storage-state
picture of the storage space 11 corresponding thereto.
Moreover, since the damper 41 is in one-to-one corre-
spondence with the corresponding storage partition, the
image comparison module can compare to find out the
storage partitions in which the storage changes, wherein
if the storage is across multiple storage partitions, the
large storage partition occupied by the storage is deter-
mined to be the changed storage partition.

[0032] Therefore, if the storage inthe changed storage
partition increases, enlarging or opening the cooling air
supply to the storage partition by the air supply device 4;
and if the storage in the storage partition decreases, re-
ducing or stopping the cooling air supply to the storage
partition by the air supply device 4.

[0033] Moreover, since in these embodiments, the
cooling air supply is controlled by the damper 41, if the
storage in the storage partition increases, the damper is
opened, or the damper is enlarged to allow more cooling
air to enter; and conversely, if the storage within the stor-
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age partition decreases or is finished, the damper is re-
duced so that less cooling air enters, or the damper is
closed directly.

[0034] The two storage-state pictures are retrieved
from the storage device, and the storage-state pictures
photographed by the camera device 3 are compared by
the image comparison module, and the storage space
11 in which the second storage-state picture changes
compared to the first storage-state picture is obtained.
In such an embodiment, since each storage space 11 is
divided into a plurality of storage partitions, the image
comparison module can compare to find out the storage
partition that changes in the two storage-state pictures,
wherein ifitems increase and the items are placed across
multiple adjacent partitions, the large storage partition
occupied by the items is determined to be the changed
storage partition.

[0035] Inaddition,insome embodiments of the present
invention, the partition control method may also com-
prise: when the air supply device is in a running state,
determining whether the average temperature of interior
environment of the refrigerating chamber and/or the tem-
perature of each of the storage compartments is less
than a preset cooling stop temperature threshold in the
refrigerating chamber; and if so, the air supply device is
stopped.

[0036] Therefore,through the above steps, the storage
space 11 in which the items increase or decrease can
be accurately compared by the camera device 3, and the
cooling air can be supplied or closed accordingly. In ad-
dition, if a plurality of dampers 41 are provided, each part
of each storage space 11 can be precisely controlled.
When an item is placed, the refrigeration partition can
open or enlarge the damper 41 and rapidly cool, and
other refrigeration partitions without items are not cooled,
thereby effectively saving on energy.

[0037] In yet another aspect, some embodiments of
the present invention provide a refrigerator (as shown in
Fig. 1) configured to perform partition control of a com-
partment of the refrigerator by any partition control meth-
od according to the present invention.

[0038] Instillanotheraspect, the presentinvention pro-
vides a refrigerator (as shown in Fig. 1) comprising any
partition control device according to the presentinvention
for partition control of a compartment of the refrigerator.
[0039] It should be understood that, although the de-
scription is given according to the embodiments, each
embodiment does not merely comprise one independent
technical solution, and this narrative manner of the de-
scription is merely for clarity. A person skilled in the art
should take the description as a whole, and technical
solutions in the embodiments can also be appropriately
combined to form other implementations that can be un-
derstood by a person skilled in the art.

[0040] Up tothis, a person skilled in the art should rec-
ognize that although a plurality of exemplary embodi-
ments of the present invention have been shown and
described in detail herein, numerous other variations or
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modifications meeting the principle of the present inven-
tion can be directly determined or derived according to
the contents disclosed in the present invention. There-
fore, the scope of the present invention should be con-
strued and considered as covering all of such other var-
iations or maodifications.

Claims

1. A partition control method for a compartment of a
refrigerator, wherein the refrigerator comprises a
door for opening or closing the compartment, an air
supply device for distributing cooling air from a cold
source to different positions in the compartment, a
camera device for photographing the interior of the
compartment, and a control unit for electrically con-
necting the air supply device and the camera device;
and the partition control method comprises:

S1, acquiring an opening/closing state of the
door;

S2, after receiving opening/closing information
about the door, the control unit driving the cam-
era device to obtain a storage-state picture of
the interior of the compartment after a closing
of the door;

S3, retrieving a storage-state picture of the in-
terior of the compartment which was taken prior
to opening the door this time, and comparing it
with the storage-state picture which was taken
after said closing of the door; and

S4, if items increase in the compartment, en-
larging or opening cooling air supply to the cor-
responding area by means of the air supply de-
vice, and if items decrease in the compartment,
reducing or stopping the cooling air supply to
the corresponding area.

2. The partition control method according to claim 1,
wherein
when the air supply device is in a running state, de-
termining whether the average temperature of inte-
rior environment of the compartment is less than a
preset cooling stop temperature threshold in the
compartment; and
if so, the air supply device is stopped.

3. The partition control method according to claim 1,
wherein
the compartmentis internally provided with a lighting
device for illuminating the interior of the compart-
ment, and after the closing information about the
door is acquired in step S2, the lighting device is
turned on first, then the camera device is driven to
operate, and the lighting device is turned off after the
storage-state picture is obtained.
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4.

The partition control method according to claim 1,
wherein

the air supply device is provided with a plurality of
dampers in the compartment, and the compartment
is formed with a plurality of storage partitions corre-
sponding to the dampers; and

step S3 as mentioned comprises: comparing the two
storage-state pictures adjacent in time, and obtain-
ing a changed storage partition in the two storage-
state pictures, wherein if the storage is across mul-
tiple storage partitions, the large storage partition oc-
cupied by the storage is determined to be the
changed storage partition.

The partition control method according to claim 4,
wherein step S4 as mentioned comprises:

if the storage in the changed storage partition in-
creases, enlarging or opening the cooling air supply
to the storage partition by the air supply device; and
if the storage in the changed storage partition de-
creases, reducing or stopping the cooling air supply
to the storage partition.

The partition control method according to claim 1,
wherein

the refrigerator is provided with a storage device for
storing the storage-state pictures, which are stored
inthe storage device once obtained and are sequen-
tially arranged in chronological order, and the stor-
age-state picture which is unnecessary and first
stored in the storage device is deleted before a new
storage-state picture is obtained.

A partition control device for a compartment of a re-
frigerator, wherein a plurality of camera devices are
provided in the compartment, the refrigerator is fur-
ther provided with an air supply device, and the air
supply device is configured to distribute cooling air
from a cold source to different positions of the com-
partment; and the partition control device comprises:

a door control module for acquiring open-
ing/closing information about a door;

an image comparison module for comparing
storage-state pictures photographed by the
camera devices; and

a running module for driving the air supply de-
vice to run and stop.

The partition control device according to claim 7,
wherein the partition control device further compris-
es:

atemperature comparison module for comparing the
average temperature in the compartment with a pre-
set cooling stop temperature threshold.

A refrigerator configured to perform partition control
of a compartment of the refrigerator by the partition



9 EP 3 441 700 A1

control method according to claim 1.

10. Arefrigerator comprising the partition control device
of claim 7 for partition control of a compartment of
the refrigerator.
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