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Description
Technical Field

[0001] The presentinvention relates to a partition con-
trol method for a refrigerator and to a refrigerator config-
ured to perform partition control of the refrigerator by the
partition control method.

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 energys, 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. US2003131541A1 relates to an appa-
ratus for controlling cool air in a focused manner to cool
a section which is weakly cooled or stores new loads.
DE212014000095U1 relates to a refrigerator and a re-
frigerator system, with which food can be photographed
in a storage compartmentin order to enable the checking
of a storage status with the aid of a display device or the
like.

Summary of the Invention

[0005] Itis an object of the presentinvention to provide
a partition control method for a refrigerator, and a corre-
sponding refrigerator to overcome 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 a refrigerator according to
claim 1.
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[0007] Optionally, step S3 comprises: comparing the
two storage-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 storage partition in which the largest
change happens is determined to be the changed stor-
age partition.

[0008] 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.

[0009] Inyetanotheraspect, the presentinvention pro-
vides a refrigerator according to claim 4.

[0010] 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.

[0011] 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

[0012] Some of particular embodiments of the present
invention will be described below in detailinan 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

[0013] The presentinvention 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
scope of the presentinventionis defined by the appended
claims.
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[0014] The present invention provides a partition con-
trol method for 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, a temperature 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 presentinvention, the compartment can be divided
by shelves into several storage spaces 11.

[0015] 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.

[0016] The air supply device 4 comprises Z 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.

[0017] 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.
[0018] An unclaimed example includes Z a partition
control device for a compartment of a refrigerator. As
shown in Fig. 3, the partition control device can comprise:
a door control module 310 for acquiring opening/closing
information about a door; an image comparison module
320 for comparing storage-state pictures photographed
by the cameradevices 3; arunningmodule 330 for driving
the air supply device 4 to run and stop; and a temperature
comparison module 340 for comparing the average tem-
perature 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 compartment is calculat-
ed by the temperatures in the storage spaces 11 men-
tioned above.

[0019] 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
S201-S204.
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[0020] In step S201, an opening/closing state of the
door is acquired by the door control module.

[0021] 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.
[0022] 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.

[0023] 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.

[0024] 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.
[0025] 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.

[0026] Therefore, ifthe storage in the 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.

[0027] Moreover, since the cooling air supply is con-
trolled 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 con-
versely, if the storage within the storage partition de-
creases or is finished, the damper is reduced so that less
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cooling air enters, or the damper is closed directly.
[0028] 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 if items increase and the increased items are
placed across multiple adjacent partitions, the storage
partition in which most of the increased items are located
is determined to be the changed storage partition Ac-
cording to

[0029] the presentinvention, the partition control meth-
od also comprises:

when the air supply device is in a running state, deter-
mining whether the average temperature of interior en-
vironment 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.

[0030] Therefore,throughthe 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.

[0031] Inyetanotheraspect, the presentinvention pro-
vides a refrigerator (as shown in Fig. 1) configured to
perform partition control of the refrigerator by any parti-
tion control method according to the present invention.
[0032] Up to this, 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
modifications meeting the principle of the present inven-
tion can be directly determined or derived according to
the contents disclosed in the present invention. The
scope of the presentinventionis defined by the appended
claims.

Claims

1. A partition control method for a refrigerator, wherein
the refrigerator comprises a door (2) for opening or
closing a compartment of the refrigerator, an air sup-
ply device (4) for distributing cooling air from a cold
source to different positions in the compartment, a
camera device (3) for photographing the interior of
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the compartment, and a control unit for electrically
connecting the air supply device (4) and the camera
device (3), wherein the air supply device (4) is pro-
vided with a plurality of dampers (41) in the compart-
ment, and the compartment is formed with a plurality
of storage partitions corresponding to the dampers
(41); and the partition control method comprises:

S1, acquiring an opening/closing state of the
door (2);

S2, after receiving opening/closing information
about the door (2), the control unit driving the
camera device (3) to obtain a storage-state pic-
ture of the interior of the compartment after a
closing of the door (2);

S3, retrieving a storage-state picture of the in-
terior of the compartment which was taken prior
to opening the door (2) this time, and comparing
itwith the storage-state picture which was taken
after said closing of the door (2);

characterized in that the partition control method
further comprises:

S4, ifitems increase in a storage partition of the
compartment, enlarging or opening cooling air
supply to the storage partition by means of the
damper (41) corresponding to the storage par-
tition, and ifitems decrease in a storage partition
of the compartment, reducing or stopping the
cooling air supply to the storage partition by
means of the damper (41) corresponding to the
storage partition, wherein

when the air supply device (4) 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

ifso, the air supply device (4) is stopped, wherein
the compartment is internally provided with a
lighting device for illuminating the interior of the
compartment, and after the closing information
about the door (2) is acquired in step S2, the
lighting device is turned on first, then the camera
device (3) is driven to operate, and the lighting
device is turned off after the storage-state pic-
ture is obtained.

The partition control method according to claim 1,
wherein

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 storage partition in which
the largest change happens is determined to be the
changed storage partition.
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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
in the 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 refrigerator configured to perform partition control
of the refrigerator by the partition control method ac-
cording to claim 1.

Patentanspriiche

1.

Bereichssteuerungsverfahren fir einen Kuhl-
schrank, wobei der Kiihlschrank eine Tur (2) zum
Offnen oder SchlieRen eines Faches des Kiihl-
schranks, eine Luftzufuhrvorrichtung (4) zur Vertei-
lung von Kihlluft von einer Kaltequelle zu verschie-
denen Stellen in dem Fach, eine Kameravorrichtung
(3) zum Fotografieren des Innenraumes des Faches
und eine Steuerungseinheit zur elektrischen Verbin-
dung der Luftzufuhrvorrichtung (4) und der Kamera-
vorrichtung (3) umfasst, wobei die Luftzufuhrvorrich-
tung (4) mit einer Mehrzahl von Dampfern (41) in
dem Fach versehen ist und das Fach mit einer Mehr-
zahl von Aufbewahrungsbereichen ausgebildet ist,
die den Dampfern (41) entsprechen; und das Be-
reichssteuerungsverfahren Folgendes umfasst:

S1, Erfassen eines Offnungs-/SchlieRungszu-
standes der Tur (2);

S2, nach Erhalten von Offnungs-/SchlieBungs-
informationen Uber die Tur (2), Ansteuern der
Kameravorrichtung (3) durch die Steuerungs-
einheit, um ein Aufbewahrungszustandsfoto
des Innenraumes des Faches nach einem
Schlielen der Tir (2) zu erfassen;

S3, Abrufen eines Aufbewahrungszustandsfo-
tos des Innenraumes des Faches. das vor dem
diesmaligen Offnen der Tiir (2) aufgenommen
wurde, und Vergleichen dieses Fotos mit dem
Aufbewahrungszustandsfoto, das nach dem
SchlieRen der Tir (2) aufgenommen wurde;
dadurch gekennzeichnet, dass das Bereichs-
steuerungsverfahren ferner Folgendes umfasst:

S4, wenn sich Gegenstande in einem Auf-
bewahrungsbereich des Faches vermeh-
ren, VergréRern oder Offnen der Kiihlluft-
zufuhr zu dem Aufbewahrungsbereich
durch den Dampfer (41), der dem Aufbe-
wahrungsbereich entspricht, und wenn sich
Gegenstande in einem Aufbewahrungsbe-
reich des Faches verringern, Reduzieren
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oder Stoppen der Kihlluftzufuhr zu dem
Aufbewahrungsbereich durch den Dampfer
(41), der dem Aufbewahrungsbereich ent-
spricht,

wobei

wenn die Luftzufuhrvorrichtung (4) sich in
einem Betriebszustand befindet, Bestim-
men ob die Durchschnittstemperatur der In-
nenraumumgebung des Faches niedriger
ist als ein voreingestellter Kiihlstopptempe-
raturgrenzwert in dem Fach; und

falls ja, die Luftzufuhrvorrichtung (4) ge-
stoppt wird, wobei

das Fach innen mit einer Beleuchtungsvor-
richtung zur Ausleuchtung des Innenrau-
mes des Faches versehen ist und, nach-
demdie SchlieBungsinformationen Giber die
Tar (2) in Schritt S2 erfasst werden, zuerst
die Beleuchtungsvorrichtung angeschaltet
wird, dann die Kameravorrichtung (3) in Be-
trieb versetzt wird und die Beleuchtungsvor-
richtung abgeschaltet wird, nachdem das
Aufbewahrungszustandsfoto erfasst wird.

Bereichssteuerungsverfahren nach Anspruch 1, wo-
bei

Schritt S3, wie erwahnt, Folgendes umfasst: Verglei-
chen der zwei zeitlich benachbarten Aufbewah-
rungszustandsfotos und Erfassen eines verander-
ten Aufbewahrungsbereiches in den zwei Aufbe-
wahrungszustandsfotos, wobei, wenn die Aufbe-
wahrung Uber mehrere Aufbewahrungsbereiche
hinweg erfolgt, der Aufbewahrungsbereich, in dem
die groRte Veranderung stattfindet, als der veran-
derte Aufbewahrungsbereich bestimmt wird.

Bereichssteuerungsverfahren nach Anspruch 1, wo-
bei

der Kihlschrank mit einer Speichervorrichtung zum
Speichern der Aufbewahrungszustandsfotos verse-
hen ist, die nach dem Erfassen in der Speichervor-
richtung gespeichertund in chronologischer Reihen-
folge nacheinander angeordnet werden, und das
Aufbewahrungszustandsfoto, das unnétig ist und zu-
erst in der Speichervorrichtung gespeichert wurde,
geléscht wird, bevor ein neues Aufbewahrungszu-
standsfoto erfasst wird.

Kuhlschrank, der dazu ausgestaltet ist, eine Be-
reichssteuerung des Kihlschranks durch das Be-
reichssteuerungsverfahren nach Anspruch 1 durch-
zufihren.

Revendications

Procédé de commande de distribution d’un réfrigé-
rateur, ou le réfrigérateur comprend une porte (2)
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pour ouvrir ou fermer un compartiment du réfrigéra-
teur, un dispositif d’alimentation en air (4) pour dis-
tribuer de I'air de refroidissement provenant d’une
source froide a différentes positions dans le compar-
timent, un dispositif de caméra (3) pour photogra-
phier l'intérieur du compartiment, et une unité de
commande pour connecter électriquement le dispo-
sitifd’alimentation en air (4) et le dispositif de caméra
(3), oule dispositif d’alimentation en air (4) est pourvu
d’une pluralité de clapets (41) dans le compartiment,
et le compartiment est formé d’une pluralité de dis-
tributions de stockage correspondant aux clapets
(41) ; et le procédé de commande de distribution
comprend :

S1, la détection d’un état d’ouverture/fermeture
de la porte (2) ;

S2, aprés réception d’une information d’ouver-
ture/fermeture de la porte (2), I'unité de com-
mande pilote le dispositif de caméra (3) pour
obtenir une image d’état de stockage de l'inté-
rieur du compartiment apres fermeture de la por-
te (2);

S3, la récupération d’'une image d’état de stoc-
kage de l'intérieur du compartiment ayant été
prise avant 'ouverture de la porte (2) cette fois,
et sa comparaison avec I'image d’état de stoc-
kage ayant été prise aprés ladite fermeture de
la porte (2) ;

caractérisé en ce que le procédé de comman-
de de distribution comprend en outre :

S4, sile nombre d’éléments augmente dans
une distribution de stockage du comparti-
ment, 'augmentation ou I'ouverture de I'ali-
mentation en air de refroidissement vers la
distribution de stockage au moyen du clapet
(41) correspondant a la distribution de stoc-
kage, et si le nombre d’éléments diminue
dans une distribution de stockage du com-
partiment, laréduction oul'arrétde I'alimen-
tation en air de refroidissement vers la dis-
tribution de stockage au moyen du clapet
(41) correspondant a la distribution de stoc-
kage, ou

lorsque le dispositif d’alimentation en air (4)
est dans un état de mimétisme, déterminer
si la température moyenne de I'environne-
ment intérieur du compartiment estinférieu-
re a un seuil de température d’arrét de re-
froidissement prédéfini dans le
compartiment ; et

si oui, le dispositif d’alimentation en air (4)
est arrété, ou

le compartiment est pourvu a l'intérieur d’'un
dispositif d’éclairage pour éclairer I'intérieur
du compartiment, et aprés que les informa-
tions de fermeture de la porte (2) ont été
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recueillies a I'étape S2, le dispositif d’éclai-
rage est d’abord allumé, puis le dispositif de
caméra (3) est mis en marche, et le dispo-
sitif d’éclairage est éteint apres que I'image
de I'état de stockage a été obtenue.

Procédé de commande de distribution selon la re-
vendication 1, ou I'étape S3 telle que mentionnée
comprend : la comparaison des deux images d’état
de stockage adjacentes dans le temps, et 'obtention
d'une distribution de stockage modifiée dans les
deux images d’état de stockage, ou si le stockage
s’effectue sur plusieurs distributions de stockage, la
distribution de stockage ou le changement le plus
important se produit est déterminée comme étant la
distribution de stockage modifiée.

Procédé de commande de distribution selon la re-
vendication 1, ou le réfrigérateur est muni d’'un dis-
positif de stockage pour stocker les images d’état de
stockage, qui sont stockées dans le dispositif de
stockage une fois obtenues et sont agencées sé-
quentiellement dans I'ordre chronologique, et I'ima-
ge d’état de stockage qui est inutile et stockée en
premier dans le dispositif de stockage est supprimée
avant qu’une nouvelle image d’état de stockage soit
obtenue.

Réfrigérateur configuré pour effectuer une comman-
de de distribution du réfrigérateur par le procédé de
commande de distribution selon la revendication 1.



EP 3 441 700 B1

[]
B
<

Fig. 1



EP 3 441 700 B1

Acquiring an opening/ |~ 5201

closing state of the door

4

Driving the camera device to obtain a
i - 5202

storage-state picture of the interior of the
compartment after the closing of the door

l

Retrieving and comparing a storage-state

picture of the interior of the compartment - 5203

which was taken prior to opening the door

this time
5204
A 4
If items increase in the compartment, If items decrease in the compartment,
enlarging or opening cooling air supply to reducing or stopping the cooling air
the corresponding area supply to the corresponding area
Fig. 2
S310 S320 S330 S340
Door Image ) Temperature
. Running .
control | —»| comparison |—p dul L »! comparison
module module module module

Fig. 3




EP 3 441 700 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 2003131541 A1 [0004] » DE 212014000095 U1 [0004]



	bibliography
	description
	claims
	drawings
	cited references

