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(57) Provided are a washing machine (1000) capable
of reflecting a preference of a user regarding use of an
additive, and a control method thereof. The washing ma-
chine (1000) according to an aspect of the present dis-
closure includes an additive supplying part (30) coupled
to a washing tub (10) to supply an additive to the washing

tub (10), a concentration sensor (100) configured to
sense a scent concentration of an additive measured in
the washing tub (10), and a controller (200) configured
to switch the washing tub (10) to an additional laundry
cycle mode according to the scent concentration sensed
by the concentration sensor (100).
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Description

[0001] This present application claims the benefit of
priority to Korean Patent Application No.
10-2019-0130780, entitled "WASHING MACHINE AND
CONTROL METHOD THEREOF," filed on October 21,
2019, in the Korean Intellectual Property Office,.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a washing ma-
chine and a control method thereof and, more particular-
ly, a washing machine capable of reflecting a preference
of a user when an additive is used, and a control method
thereof.

2. Background

[0003] In general, a washing machine is a machine that
washes laundry by using an emulsifying effect of deter-
gent, a frictional force of a water stream made by rotation
of a washing blade, and an impact applied by the washing
blade. Such washing machines mainly use an electric
motor as a main power source, and as the washing, rins-
ing, and spin-drying processes are performed using the
action of detergent and water, contaminants in clothing
are separated from the clothing.
[0004] Recently, as the types of laundry have diversi-
fied, methods for doing laundry have also diversified. In
particular, various additives such as fabric softeners, as
well as detergents, are also used in doing laundry as
required by users.
[0005] Such additives used for doing laundry are gen-
erally produced to have a scent such that users can ex-
perience a feeling of, for example, freshness.
[0006] However, since people have different sensitiv-
ities to smell, some users may not be satisfied with the
intensity of the scent of an additive even when a relatively
large amount of the additive is used. On the contrary,
even when a relatively small amount of additive is added,
other users may feel that the scent of the additive is
strong.
[0007] Accordingly, it is necessary to develop a tech-
nique for a washing machine characterized in that the
amount of an additive added can be appropriately ad-
justed based on the preference of each user.
[0008] With regard to this, Korean Patent Application
Publication No. 10-2018-0079969 (hereinafter referred
to as "related art 1") discloses a washing apparatus and
a control method thereof.
[0009] Specifically, related art 1 discloses a washing
apparatus characterized in that a detergent is automati-
cally supplied to a washing tub by using a detergent sup-
ply box which is easily detachable.
[0010] However, in related art 1, the automatic supply
of a detergent is facilitated merely by a motor and a pump

of the washing device, and no feature of adjusting the
supplied amount of detergent based on a preference of
a user is considered.
[0011] In addition, Korean Patent Application Publica-
tion No. 10-2018-0080013 (hereinafter referred to as "re-
lated art 2") also discloses a washing apparatus and a
control method thereof.
[0012] Specifically, related art 2 discloses a washing
apparatus characterized in that a user intuitively checks
a remaining amount of a detergent received in a deter-
gent box and an operation related to the supply of the
detergent.
[0013] However, related art 2 does not consider a fea-
ture of adjusting the supplied amount of the detergent
based on the preference of the user. Although the wash-
ing apparatus of related art 2 provides the user with in-
tuitive information, it cannot be deemed that a preference
of the user is considered in related art 2.
[0014] As described above, existing washing ma-
chines have a limitation in that the amount of an additive
added is not appropriately adjusted based on the prefer-
ence of each user.

SUMMARY

[0015] The present disclosure is directed to addressing
said shortcomings of existing washing machines.
[0016] Specifically, it is an object of the present disclo-
sure to provide a washing machine and a control method
of a washing machine, wherein scent concentration of
an additive used for laundry may be sensed, and it may
be effectively determined whether the sensed scent con-
centration of the additive is appropriate considering the
preference of each user.
[0017] In addition, it is an object of the present disclo-
sure is directed to provide a washing machine and a con-
trol method of a washing machine, wherein before laun-
dry cycles are started, an additive may be added to a
washing tub on the basis of preference of each user.
[0018] Also, it is an object of the present disclosure to
provide a washing machine and a control method of a
washing machine, wherein even while a laundry cycle is
being performed, the amount of an additive added to the
washing tub may be based on the preference of each
user, to thereby meet the requirement of each user.
[0019] The objects are solved by the features of the
independent claims. Aspects of the present disclosure
are not limited to what have been described above, and
other aspects not mentioned above will be apparent from
the following description to those skilled in the art to which
the present disclosure pertains.
[0020] According to one aspect, a washing machine
comprises: a washing tub in which laundry is received;
an additive supplying part coupled to the washing tub to
supply an additive to the washing tub; a concentration
sensor configured to sense a scent concentration of an
additive measured in the washing tub; and a controller
configured to switch the washing tub to an additional laun-
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dry cycle mode according to the scent concentration
sensed by the concentration sensor. The controller may
be configured to perform a method according to any one
of the herein described embodiments. The washing ma-
chine may be configured to perform at least one of a wash
cycle, a rinse cycle, a spin-dry cycle, or an air-dry cycle.
[0021] The washing tub may comprise an air outlet
formed so as to communicate with external air. The con-
centration sensor may be installed in the air outlet so as
to sense the scent concentration.
[0022] The washing machine may further comprise an
information input interface to which setting information
regarding the scent concentration of an additive is input-
ted.
[0023] The washing machine may further comprise a
notification output interface configured to output notifica-
tion information according to the scent concentration
sensed by the concentration sensor. Feedback informa-
tion in response to the notification information may be
inputted to the information input interface.
[0024] The washing machine may further comprise: a
notification transmitter configured to remotely transmit
notification information according to the scent concen-
tration sensed by the concentration sensor. The washing
machine may further comprise: a notification receiver
configured to remotely receive feedback information in
response to the notification information.
[0025] The washing machine may further comprise an
information storage in which information on an additional
laundry cycle is stored based on the feedback informa-
tion.
[0026] The washing machine further comprising an in-
formation sharing part configured to synchronize the set-
ting information reflecting the information on an additional
laundry cycle with a neighboring device capable of com-
municating with the washing machine.
[0027] In the additional laundry cycle mode, the con-
troller may be configured to control performing a spin-dry
cycle when the sensed scent concentration is within a
preset reference range of concentration. In the additional
laundry cycle mode, the controller may be configured to
control performing an additional adding of the additive
when the sensed scent concentration is below the preset
reference range of concentration. In the additional laun-
dry cycle mode, the controller may be configured to con-
trol performing an additional rinse cycle when the sensed
scent concentration is above the preset reference range
of concentration.
[0028] According to another aspect, a control method
for a washing machine, the control method comprises:
completing a rinse cycle of laundry; sensing a scent con-
centration of an additive measured in the washing tub;
and switching the washing tub to an additional laundry
cycle mode according to the sensed scent concentration.
The washing machine may be a washing machine ac-
cording to any one of the herein described embodiments.
In particular, the washing machine may comprise a wash-
ing tub to which an additive is supplied by an additive

supplying part. The washing machine may be capable of
performing at least one of a wash cycle, a rinse cycle, a
spin-dry cycle, or an air-dry cycle.
[0029] Switching the washing tub to the additional laun-
dry cycle mode may comprise performing a spin-dry cycle
in response to the sensed scent concentration falling
within a reference range of concentration.
[0030] Switching the washing tub to the additional laun-
dry cycle mode may comprise additionally adding an ad-
ditive in response to the sensed scent concentration be-
ing below a reference range of concentration.
[0031] Switching the washing tub to the additional laun-
dry cycle mode may comprise additionally performing a
rinse cycle in response to the sensed scent concentration
exceeding a reference range of concentration.
[0032] The control method may further comprise input-
ting setting information regarding the scent concentra-
tion.
[0033] The control method may further comprise:
transmitting, to a user, notification information according
to the sensed scent concentration; and inputting feed-
back information in response to the notification informa-
tion.
[0034] The control method may further comprise stor-
ing information on an additional laundry cycle based on
the feedback information.
[0035] The control method may further comprise syn-
chronizing the setting information including the informa-
tion on an additional laundry cycle with a neighboring
device (2000) capable of communicating with the wash-
ing machine.
[0036] A washing machine and a control method there-
of according to one aspect of the present disclosure are
characterized in that a scent concentration of an additive
is sensed in the washing tub, and the washing machine
may be controlled according to the sensed scent con-
centration. Specifically, in response to a determination
that the scent concentration of an additive sensed in the
washing tub does not meet the requirement of the user,
the washing tub may be switched to an additional laundry
cycle mode.
[0037] Also, the washing machine and the control
method thereof according to one aspect of the present
disclosure are characterized in that each user may set a
desired scent concentration of an additive before laundry
cycles are started. Specifically, before laundry cycles are
started, the user may input, to the washing machine, set-
ting information regarding the desired scent concentra-
tion of an additive.
[0038] Also, the washing machine and the control
method thereof according to one aspect of the present
disclosure are characterized in that the user may check
whether a laundry cycle is being performed on the basis
of the desired scent concentration of the user, and may
adjust the scent concentration of the additive. Specifical-
ly, while a laundry cycle is being performed, the user may
be notified of a result of sensing the scent concentration
of the additive, and then may select whether to operate
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an additional laundry cycle based on the sensing result.
[0039] In addition, the washing machine and the con-
trol method thereof according to one aspect of the present
disclosure are characterized in that the scent concentra-
tion of an additive may be sensed in an air outlet which
is formed in the washing tub so as to communicate with
external air.
[0040] Moreover, the washing machine and the control
method thereof according to one aspect of the present
disclosure are characterized in that the sensing result of
the scent concentration of an additive may be outputted,
and in response to the sensing result, the user may input
feedback information.
[0041] Furthermore, the washing machine and the
control method thereof according to one aspect of the
present disclosure are characterized in that the sensing
result of the scent concentration of an additive may be
remotely transmitted, and the feedback information in re-
sponse to the sensing result may be remotely received.
[0042] In addition, the washing machine and the con-
trol method thereof according to one aspect of the present
disclosure are characterized in that an additional laundry
cycle may be performed according to a selection of the
user, and information on the additional laundry cycle may
be stored.
[0043] Also, the washing machine and the control
method thereof according to one aspect of the present
disclosure are characterized in that setting information
reflecting the information on the additional laundry cycle
may be transmitted to a device that performs a subse-
quent process for the laundry.
[0044] Furthermore, the washing machine and the
control method thereof according to one aspect of the
present disclosure are characterized in that in response
to the sensed scent concentration of the additive meeting
a requirement of the user, a spin-dry cycle may be per-
formed.
[0045] Moreover, the washing machine and the control
method thereof according to one aspect of the present
disclosure are characterized in that in response to a de-
termination that the sensed scent concentration of the
additive is relatively low considering the requirement of
the user, the additive may be additionally added.
[0046] In addition, the washing machine and the con-
trol method thereof according to one aspect of the present
disclosure are characterized in that in response to a de-
termination that the sensed scent concentration of the
additive is relatively high considering the requirement of
the user, a rinse cycle may be additionally performed.
[0047] Aspects that can be achieved by the present
disclosure are not limited to what has been described
above, and other aspects can be clearly understood from
the following description by those skilled in the art to
which the present disclosure pertains.
[0048] Effects of the washing machine and the control
method thereof according to the present disclosure are
as follows.
[0049] According to at least one of the embodiments

of the present disclosure, in response to a determination
that a result of sensing the scent concentration of an ad-
ditive does not meet the requirement of the user, the
washing tub may be switched to an additional laundry
cycle mode. Accordingly, it may be effectively checked
whether the amount of an additive used is appropriate
considering the preference of each user.
[0050] According to at least one of the embodiments
of the present disclosure, the user may input setting in-
formation regarding a desired scent concentration of an
additive to the washing machine before laundry cycles
are started. Accordingly, the amount of the additive used
may be appropriately adjusted according to the prefer-
ence of each user.
[0051] According to at least one of the embodiments
of the present disclosure, a sensing result of the scent
concentration of an additive may be notified to the user
while a laundry cycle is being performed, and in response
to the notification, the user may select whether to perform
an additional laundry cycle. Accordingly, the amount of
the additive used may be adjusted so as to meet the
preference of each user even while a laundry cycle is
being performed.
[0052] According to at least one of the embodiments
of the present disclosure, since a concentration sensor
configured to sense the scent concentration of an addi-
tive is installed in an air outlet which is formed in the
washing tub so as to communicate with external air, per-
formance of sensing the scent concentration of an addi-
tive may be improved.
[0053] According to at least one of the embodiments
of the present disclosure, the sensing result of the scent
concentration of an additive may be outputted, and in
response to the sensing result, the user may input feed-
back information. Accordingly, the user may quickly and
easily check the state of the washing machine and select
whether to perform an additional laundry cycle.
[0054] According to at least one of the embodiments
of the present disclosure, the sensing result of the scent
concentration of an additive may be remotely transmitted,
and the feedback information in response to the sensing
result may be remotely received. Accordingly, even when
the user is in a location distant from the washing machine,
the user may check the state of the washing machine
and select whether to perform an additional laundry cy-
cle.
[0055] According to at least one of the embodiments
of the present disclosure, an additional laundry cycle may
be performed according to the selection of the user, and
the information on the additional laundry cycle may be
stored, such that when the washing machine is operated
at a later time, the preference of the user is reflected
without the user having to input setting information to the
washing machine.
[0056] According to at least one of the embodiments
of the present disclosure, the setting information includ-
ing the information on the additional laundry cycle may
be transmitted to a device that performs a subsequent
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process for the laundry. Accordingly, not only the wash-
ing machine but also the devices performing subsequent
processes for the laundry may appropriately reflect the
preference of the user.
[0057] According to at least one of the embodiments
of the present disclosure, the spin-dry cycle may be per-
formed when the sensed scent concentration meets the
preference of the user. Accordingly, an unnecessary per-
formance of an additional laundry cycle may be prevent-
ed.
[0058] According to at least one of the embodiments
of the present disclosure, in response to a determination
that the sensed scent concentration of an additive is rel-
atively low considering the requirement of the user, the
additive may be additionally added so as to increase the
scent concentration of the additive, to thereby meet the
preference of the user.
[0059] According to at least one of the embodiments
of the present disclosure, in response to a determination
that the sensed scent concentration of an additive is rel-
atively high considering the requirement of the user, a
rinse cycle may be additionally performed so as to de-
crease the scent concentration of the additive, to thereby
meet the preference of the user.
[0060] Further scope of the applicability of the present
disclosure will be apparent from the detailed description
below. However, since various changes and modifica-
tions within the scope of the present disclosure can be
clearly understood by those skilled in the art, it should be
understood that specific embodiments, such as the de-
tailed description and preferable exemplary embodi-
ments of the present disclosure, are just given as exam-
ples.

BRIEF DESCRIPTION OF THE DRAWINGS

[0061] The foregoing and other aspects, features, and
advantages of the invention, as well as the following de-
tailed description of the embodiments, will be better un-
derstood when read in conjunction with the accompany-
ing drawings. For the purpose of illustrating the present
disclosure, there is shown in the drawings an exemplary
embodiment, it being understood, however, that the
present disclosure is not intended to be limited to the
details shown because various modifications and struc-
tural changes may be made therein without departing
from the idea of the present disclosure and within the
scope and range of equivalents of the claims. The use
of the same reference numerals or symbols in different
drawings indicates similar or identical items.

FIG. 1 is a perspective view of an example of a wash-
ing machine according to one embodiment of the
present disclosure.
FIG. 2 is a view schematically illustrating main com-
ponents of the washing machine according to one
embodiment of the present disclosure.
FIG. 3 is a view schematically illustrating an example

of an information input interface and a notification
output interface in the washing machine according
to one embodiment of the present disclosure.
FIG. 4 is a diagram schematically illustrating an ex-
ample of a notification transmitter and a notification
receiver in the washing machine according to one
embodiment of the present disclosure.
FIG. 5 is a view illustrating an example of an infor-
mation sharing part in the washing machine accord-
ing to one embodiment of the present disclosure.
FIG. 6 is a flowchart illustrating a control method of
a washing machine according to one embodiment
of the present disclosure.
FIG. 7 is a flowchart illustrating a control method of
a washing machine according to another embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

[0062] Advantages and features of the present disclo-
sure and methods for achieving them will become appar-
ent from the descriptions of aspects herein below with
reference to the accompanying drawings. However, the
present disclosure is not limited to the aspects disclosed
herein but may be implemented in various different forms.
The aspects are provided to make the description of the
present disclosure thorough and to fully convey the scope
of the present disclosure to those skilled in the art. It is
to be noted that the scope of the present disclosure is
defined only by the claims.
[0063] The shapes, sizes, ratios, angles, the number
of elements given in the drawings are merely exemplary,
and thus, the present disclosure is not limited to the il-
lustrated details. Like reference numerals designate like
elements throughout the specification.
[0064] In relation to describing the present disclosure,
when the detailed description of the relevant known tech-
nology is determined to unnecessarily obscure the gist
of the present disclosure, the detailed description may
be omitted.
[0065] The terminology used herein is for the purpose
of describing particular example embodiments only and
is not intended to be limiting. As used herein, the singular
forms "a," "an," and "the" may be intended to include the
plural forms as well, unless the context clearly indicates
otherwise. The terms "comprises," "comprising," "includ-
ing," and "having," are inclusive and therefore specify the
presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the
presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or
groups thereof. The method steps, processes, and op-
erations described herein are not to be construed as nec-
essarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as
an order of performance. It is also to be understood that
additional or alternative steps may be employed.
[0066] When an element or layer is referred to as being
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"on," "engaged to," "connected to," or "coupled to" an-
other element or layer, it may be directly on, engaged,
connected or coupled to the other element or layer, or
intervening elements or layers may be present. In con-
trast, when an element is referred to as being "directly
on," "directly engaged to," "directly connected to," or "di-
rectly coupled to" another element or layer, there may
be no intervening elements or layers present. Other
words used to describe the relationship between ele-
ments should be interpreted in a like fashion (e.g., "be-
tween" versus "directly between," "adjacent" versus "di-
rectly adjacent," etc.). As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated listed items.
[0067] Spatially relative terms, such as "inner," "outer,"
"beneath," "below," "lower," "above," "upper," and the
like, may be used herein for ease of description to de-
scribe one element or feature’s relationship to another
element (s) or feature (s) as illustrated in the figures. Spa-
tially relative terms may be intended to encompass dif-
ferent orientations of the device in use or operation in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, ele-
ments described as "below" or "beneath" other elements
or features would then be oriented "above" the other el-
ements or features. Thus, the example term "below" can
encompass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees
or at other orientations) and the spatially relative descrip-
tors used herein interpreted accordingly.
[0068] The term "or" as used herein is to be interpreted
as an inclusive or meaning any one or any combination.
Therefore, "A, B or C" means any of the following: "A; B;
C; A and B; A and C; B and C; A, B and C". An exception
to this definition will occur only when a combination of
elements, functions, steps or acts are in some way in-
herently mutually exclusive.
[0069] As used herein, the expressions "at least one,"
"one or more," and "and/or" are open-ended expressions
that are both conjunctive and disjunctive in operation.
For example, each of the expressions "at least one of A,
B, and C," "at least one of A, B, or C," "one or more of A,
B, and C," "one or more of A, B, or C" and "A, B, and/or
C" includes the following meanings: A alone; B alone; C
alone; both A and B together; both A and C together;
both B and C together; and all three of A, B, and C to-
gether. Further, these expressions are open-ended, un-
less expressly designated to the contrary by their com-
bination with the term "consisting of:" For example, the
expression "at least one of A, B, and C" may also include
an nth member, where n is greater than 3, whereas the
expression "at least one selected from the group consist-
ing of A, B, and C" does not.
[0070] Hereinafter, preferable exemplary embodi-
ments of the present disclosure will be described in detail
referring to the attached drawings. In the following de-
scription, known functions or features will be omitted in
order to clarify the gist of the present disclosure.

[0071] FIG. 1 is a perspective view of an example of a
washing machine according to one embodiment of the
present disclosure. FIG. 2 is a view schematically illus-
trating main components of the washing machine accord-
ing to one embodiment of the present disclosure.
[0072] A washing machine 1000 according to one em-
bodiment of the present disclosure may include a wash-
ing tub 10 and perform at least one of a wash cycle, a
rinse cycle, a spin-dry cycle, or an air-dry cycle.
[0073] The washing tub 10 may be a part performing
at least one of the wash cycle, the rinse cycle, the spin-
dry cycle, or the air-dry cycle when laundry is received
in a receiving space in the washing tub 10, and may in-
clude a laundry entrance formed in one surface thereof
through which laundry is inserted.
[0074] The laundry entrance may be configured to be
opened and closed by a door 20, and may be sealed by
the door 20 while the at least one of the wash cycle, the
rinse cycle, the spin-dry cycle, or the air-dry cycle is being
performed.
[0075] An additive supplying part 30 may be a part that
is coupled to the washing tub 10 and supplies an additive
to the washing tub 10. The additive supplying part 30
may supply additives such as a detergent, a fabric sof-
tener, and a bleaching agent to the washing tub 10 such
that various processes for laundry are performed.
[0076] In particular, an additive such as a fabric sof-
tener generally has a scent such that a user experiences
a feeling of, for example, freshness.
[0077] However, since people have different sensitiv-
ities to smell, some users may not be satisfied with the
intensity of the scent of an additive even when a relatively
large amount of the additive is used.
[0078] On the contrary, even when a relatively small
amount of additive is added, other users may feel that
the scent of the additive is strong.
[0079] In order to overcome such a limitation, the
washing machine 1000 according to one embodiment of
the present disclosure may include the additive supplying
part 30, a concentration sensor 100, and a controller 200,
as illustrated in FIGS. 1 and 2.
[0080] The concentration sensor 100 may be a part
configured to sense concentration of an additive. The
concentration sensor 100 may indirectly check the
amount of an additive added to the washing tub 10 by
sensing the scent concentration of the added additive in
the washing tub 10.
[0081] For this, the concentration sensor 100 may in-
clude a gas sensor, etc. capable of measuring the con-
centration of various chemical components contained in
the additive.
[0082] Meanwhile, it may be preferable that the con-
centration sensor 100 senses the scent concentration of
an additive after a rinse cycle, among the main laundry
cycles of the washing machine 1000, is completed. In
general, an additive such as a fabric softener may be
added before a rinse cycle is started, and a chemical
action caused by the fabric softener may occur during a
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laundry cycle that is performed before the rinse cycle.
[0083] Thereafter, a liquid component of the additive
may be diluted with washing water and discharged during
the rinse cycle, and some chemical component of the
additive may remain in the laundry so that the laundry
gives out a scent.
[0084] Accordingly, a scent concentration of an addi-
tive measured before the rinse cycle is finished may differ
from a scent concentration measured after the rinse cycle
is finished, because the additive is not yet completely
diluted before the rinse cycle is finished.
[0085] Since what users care about is the scent con-
centration of an additive after all the processes for the
laundry are completed, the scent concentration of an ad-
ditive has to be measured after the rinse cycle is com-
pleted, which is when the scent concentration no longer
changes.
[0086] Therefore, it is required that the concentration
sensor 100 is configured to sense the scent concentra-
tion of an additive after the rinse cycle, among the main
laundry cycles of the washing machine 1000, is complet-
ed.
[0087] The controller 200 may be a part that is config-
ured to switch the washing tub 10 to an additional laundry
cycle mode according to the scent concentration of an
additive sensed by the concentration sensor 100. When
it is determined that the amount of the additive, which is
indirectly checked by the concentration sensor 100, does
not meet the requirement of the user, the controller 200
may switch the washing tub 10 to the additional laundry
cycle mode.
[0088] Here, when the washing tub 10 is in the addi-
tional laundry cycle mode, an additional laundry cycle,
apart from the laundry cycles preset by the user, may be
performed.
[0089] For example, when it is determined, after a pre-
set rinse cycle is completed, that too much additive was
added considering the preference of the user, a rinse
cycle may be additionally performed.
[0090] On the contrary, when it is determined, after the
preset rinse cycle is completed, that relatively little addi-
tive was added considering the preference of the user,
the additive may be additionally added. Here, when the
additive is additionally added, a rinse cycle may also be
additionally performed, in order to dilute and discharge
the additionally added additive.
[0091] That is, when the washing tub 10 is in the ad-
ditional laundry cycle mode, the additive may be addi-
tionally added or the rinse cycle, etc. may be additionally
performed.
[0092] As described above, the controller 200 may
switch the washing tub 10 to the additional laundry cycle
mode when it is determined that the scent concentration
of the additive measured in the washing tub 10 does not
meet the requirement of the user. Accordingly, the wash-
ing machine 1000 according to this embodiment may ef-
fectively check whether the amount of an additive used
is appropriate considering the preference of each user.

[0093] In the washing machine 1000 according to this
embodiment, the washing tub 10 may include an air outlet
11 formed to communicate with external air, and the con-
centration sensor 100 may be installed in the air outlet
11 so as to sense the scent concentration.
[0094] Specifically, as illustrated in FIG. 2, the air outlet
11 may be formed in the washing tub 10 such that the
inside of the washing tub 10 communicates with external
air. The air outlet 11 may be a kind of safety vent pipe,
which when necessary may communicate with external
air such that the inside of the washing tub 10 is not com-
pletely sealed.
[0095] In particular, the washing tub 10 may include
an inner tub which rotates with the laundry therein, and
an outer tub which covers the inner tub and is installed
to be fixed with respect to the washing machine 1000.
Accordingly, the air outlet 11 may be formed in the fixedly-
installed outer tub of the washing tub 10, such that the
washing tub 10 stably communicates with external air.
[0096] Accordingly, considering that air flow in the
washing tub 10 is highest at the air outlet 11 and there
is no other air flow in the washing tub 10, it can be said
that the air outlet 11 is the most appropriate position for
the installation of the concentration sensor 100.
[0097] As such, in the washing machine 1000 accord-
ing to this embodiment, considering that the scent con-
centration of an additive is sensed in the air outlet 11,
which is formed in the washing tub 10 so as to commu-
nicate with external air, the performance of sensing the
scent concentration of an additive may be improved by
installing the concentration sensor 100 at a position in
the washing tub 10 where air flow is relatively high and
the concentration sensor 100 can be stably installed.
[0098] FIG. 3 is a view schematically illustrating an ex-
ample of an information input interface and a notification
output interface in the washing machine according to one
embodiment of the present disclosure.
[0099] The washing machine 1000 according to this
embodiment may further include an information input in-
terface 300 to which setting information regarding a de-
sired scent concentration of the user is inputted. That is,
the information input interface 300 may be installed in
the washing machine 1000 as illustrated in FIG. 3, and
the user may input setting information regarding a de-
sired scent concentration through the information input
interface 300.
[0100] Here, the setting information refers to informa-
tion for setting a scent concentration of an additive ac-
cording to the preference of the user, wherein the user
may select a number or step for the desired scent con-
centration.
[0101] That is, the user may set the scent concentra-
tion of an additive to fall within a reference range of con-
centration. Alternatively, the user may set the scent con-
centration of an additive to be any one of high concen-
tration, medium concentration, or low concentration.
[0102] Although FIG. 3 illustrates an example in which
the information input interface 300 is formed as a touch
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screen, the present disclosure is not limited thereto. The
information input interface 300 may be formed as an input
interface operating through a voice input or a remote con-
troller, and may be configured in various ways as needed.
[0103] As such, the washing machine 1000 according
to this embodiment may be configured such that the user
inputs the setting information regarding a desired scent
concentration of an additive to the washing machine 1000
before laundry cycles are started. Accordingly, the wash-
ing machine 1000 may adjust the amount of the additive
used according to the preference of each user.
[0104] The washing machine 1000 according to this
embodiment may further include notification output inter-
faces 401 and 403 configured to output notification infor-
mation regarding the scent concentration sensed by the
concentration sensor 100. In addition, feedback informa-
tion of the user in response to the notification information
may be inputted through the information input interface
300.
[0105] That is, as illustrated in FIG. 3, the notification
output interfaces 401 and 403 may be installed in the
washing machine 1000, and the notification information
may be displayed to the user through the notification out-
put interfaces 401 and 403. Then, in response to the dis-
played notification information, the user may input feed-
back information through the information input interface
300.
[0106] Here, the notification information refers to a no-
tification that notifies the user of information on the
sensed scent concentration, and may be outputted in the
form of a visual signal, an auditory signal, or a combina-
tion thereof.
[0107] For example, as illustrated in FIG. 3, the notifi-
cation output interfaces 401 and 403 may include a
screen installed in the washing machine 1000, to thereby
output visual notification information when necessary. Al-
ternatively, the notification output interfaces 401 and 403
may include a speaker installed in the washing machine
1000 so as to output auditory notification information
when necessary.
[0108] The feedback information refers to information
on whether the user wants the additional laundry cycle
mode to be performed after checking the notification in-
formation. For example, after checking the notification
information, the user may manipulate the washing ma-
chine 1000 such that an additive is additionally added or
a rinse cycle is additionally performed.
[0109] Even when the notification information indicates
that the sensed scent concentration does not meet the
preference of the user, the user may manipulate the
washing machine 1000 such that no additional laundry
cycle is performed in order to reduce the operation time
of the washing machine 1000.
[0110] As such, the washing machine 1000 may output
the sensing result of the scent concentration of an addi-
tive and receive an input of the feedback information of
the user in response to the outputted sensing result. Ac-
cordingly, the user may quickly and easily check the state

of the washing machine 1000 and select whether to op-
erate an additional laundry cycle.
[0111] The washing machine 1000 according to this
embodiment may further include an information storage
600 in which information on the additional laundry cycle
is stored based on the feedback information. That is, as
illustrated in FIG. 2, the information storage 600 may be
installed in the washing machine 1000 to store therein
the information on the additional laundry cycle through
the above-described process.
[0112] Here, the information on the additional laundry
cycle refers to information on the additional laundry cycle
that is selected by the user in response to the notification
information, and may be information that, like the setting
information initially inputted by the user, reflects the pref-
erence of the user.
[0113] Accordingly, when the user uses the washing
machine 1000 at a later time, it is highly likely that the
user will input the same setting information and select
the same additional laundry cycle as before.
[0114] Thus, if the user does not make any change
when operating the washing machine 1000 at a later time,
it may be preferable that the washing machine 1000 op-
erates according to the previous information stored in the
information storage 600.
[0115] As such, the washing machine 1000 may per-
form an additional laundry cycle selected by the user,
and the information on the additional laundry cycle may
be stored in the information storage 600. Accordingly,
when the washing machine 1000 is operated at a later
time, the preference of the user may be reflected without
the user having to input setting information.
[0116] FIG. 4 is a diagram schematically illustrating an
example of a notification transmitter and a notification
receiver in the washing machine according to one em-
bodiment of the present disclosure.
[0117] The washing machine 1000 according to this
embodiment may include a notification transmitter 501
configured to remotely transmit notification information
on the scent concentration sensed by the concentration
sensor 100 and a notification receiver 503 configured to
remotely receive feedback information of the user in re-
sponse to the notification information.
[0118] For example, as illustrated in FIG. 4, the notifi-
cation transmitter 501 and the notification receiver 503
may be installed in the washing machine 1000. The no-
tification information may be transmitted through the no-
tification transmitter 501 to a terminal 800 carried by the
user. The transmitted notification information may then
be outputted on the terminal 800 in the form of a visual
signal, an auditory signal, or a combination thereof.
[0119] The user may check the notification information
through the terminal 800, and may input feedback infor-
mation through the terminal 800. The inputted feedback
information may be remotely received by the notification
receiver 503, and the washing machine 1000 may be
controlled according to the feedback information.
[0120] As such, the washing machine 1000 may re-
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motely transmit a sensing result of the scent concentra-
tion of an additive and remotely receive feedback infor-
mation in response thereto. Accordingly, even when the
user is in a location distant from the washing machine
1000, the user may check the state of the washing ma-
chine 1000 and select whether to perform an additional
laundry cycle.
[0121] That is, even when the user is in a location dis-
tant from the washing machine 1000, the washing ma-
chine 1000 may perform an additional laundry cycle ac-
cording to a selection of the user, and information on the
additional laundry cycle may be stored.
[0122] FIG. 5 is a view illustrating an example of an
information sharing part in the washing machine accord-
ing to one embodiment of the present disclosure.
[0123] The washing machine 1000 according to this
embodiment may further include an information sharing
part 700 configured to synchronize setting information
reflecting information on the additional laundry cycle with
a neighboring device 2000 capable of communicating
with the washing machine 1000. That is, the information
sharing part 700 may be installed in the washing machine
1000 as illustrated in FIG. 5, and the setting information
may be transmitted through the information sharing part
700 to the neighboring device 2000.
[0124] Here, the neighboring device 2000 refers to a
laundry treatment device, such as a washing machine,
a drying machine, a Styler or the like, and in particular to
a device capable of performing a process for the laundry
subsequent to the cycles of the washing machine 1000.
For example, the neighboring device 2000 may be a dry-
ing machine or a Styler. The neighboring device 2000
may be configured to communicate with the washing ma-
chine 1000, may receive the setting information trans-
mitted from the information sharing part 700, and may
be controlled according to the received setting informa-
tion.
[0125] For example, when the setting information indi-
cates that the user prefers a relatively strong scent of an
additive, it may not be preferable to dry the laundry in the
drying machine at a relatively high temperature, because
much of the scent of the additive may be evaporated in
such a high-temperature drying process.
[0126] Accordingly, the drying machine that has re-
ceived the setting information indicating that the user pre-
fers a relatively strong scent of the additive from the
washing machine 1000 may be controlled such that as
little scent of the additive as possible is evaporated.
[0127] As described above, since the washing ma-
chine 1000 according to this embodiment transmits the
setting information reflecting the information on the ad-
ditional laundry cycle to a neighboring device that per-
forms a subsequent process for the laundry, not only the
washing machine 1000 but also the neighboring device
may appropriately reflect the preference of the user.
[0128] FIG. 6 is a flowchart illustrating a control method
of a washing machine according to one embodiment of
the present disclosure.

[0129] Hereinbelow, the control method of a washing
machine according to this embodiment will be described
with reference to FIG. 6. Here, the control method of a
washing machine according to this embodiment include
main features of the washing machine 1000 described
in detail above. Therefore, the description below will be
made referring to FIGS. 1 to 5 together.
[0130] First, a rinse cycle of the laundry may be com-
pleted (S200). That is, after the wash cycle and the rinse
cycle of the laundry are completed, S300 described be-
low may be performed.
[0131] Since what users care about is the scent con-
centration of an additive after all the processes of the
laundry have been completed, the scent concentration
of the additive has to be measured after the rinse cycle
is completed, which is when the scent concentration no
longer changes.
[0132] Thereafter, the scent concentration of the addi-
tive may be sensed in the washing tub 10 (S300). That
is, the scent concentration of the additive added to the
washing tub 10 may be sensed, so as to indirectly check
the amount of the additive used.
[0133] Here, it may be checked whether the sensed
scent concentration falls within a predetermined refer-
ence range of concentration (S301). When it is deter-
mined in S301 that the sensed scent concentration does
not fall within the reference range of concentration, it may
then be determined whether the sensed scent concen-
tration is below the reference range of concentration
(S303).
[0134] When it is determined in S301 and S303 that
the sensed scent concentration is neither in the reference
range of concentration nor below the reference range of
concentration, it may be determined that the sensed
scent concentration exceeds the reference range of con-
centration.
[0135] Thereafter, according to the sensed scent con-
centration, the washing tub 10 may be switched to an
additional laundry cycle mode (S601 and S603). That is,
when it is determined that the amount of the additive,
which is indirectly checked through the sensed scent con-
centration, does not meet the preference of the user, the
washing tub 10 may be switched to the additional laundry
cycle mode.
[0136] Here, when it is determined in S301 that the
sensed scent concentration falls within the reference
range of concentration, a spin-dry cycle may be per-
formed (S700). That is, when it is determined in S301
that the sensed scent concentration meets the prefer-
ence of the user, the control method of a washing ma-
chine may proceed to the originally planned spin-dry cy-
cle, without performing an additional laundry cycle.
[0137] As described above, the control method of a
washing machine according to this embodiment may per-
form the spin-dry cycle when the sensed scent concen-
tration meets the preference of the user. Accordingly,
unnecessary performance of an additional laundry cycle
may be prevented.
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[0138] Meanwhile, when it is determined in S303 that
the sensed scent concentration is below the reference
range of concentration, the additive may be additionally
added (S601). That is, when it is determined, after the
preset rinse cycle is completed, that relatively little addi-
tive was added considering the preference of the user,
the additive may be additionally added.
[0139] As described above, in the control method of a
washing machine according to this embodiment, when it
is determined that the scent of the additive is relatively
weak considering the requirement of the user, the addi-
tive may be additionally added to increase the scent con-
centration of the additive, to thereby meet the preference
of the user.
[0140] Here, a rinse cycle, together with the addition
of the additive, may also be additionally performed in
order to dilute and drain the additionally added additive
(S603).
[0141] Meanwhile, when it is determined in S301 and
S303 that the sensed scent concentration exceeds the
reference range of concentration, an additional rinse cy-
cle may be performed (S603). That is, when it is deter-
mined, after a preset rinse cycle is completed, that too
much additive was added considering the preference of
the user, a rinse cycle may be additionally performed.
[0142] As such, in the control method of a washing
machine according to this embodiment, when it is deter-
mined that the scent of the additive is relatively strong
considering the requirement of the user, a rinse cycle
may be additionally performed to decrease the scent con-
centration of the additive, to thereby meet the preference
of the user.
[0143] FIG. 7 is a flowchart illustrating a control method
of a washing machine according to another embodiment
of the present disclosure.
[0144] Hereinbelow, the control method of a washing
machine according to this embodiment of the present
disclosure will be described with reference to FIG. 7.
Here, the control method of a washing machine accord-
ing to this embodiment also include the main features of
the washing machine 1000 described in detail above.
Therefore, the description below will be made referring
to FIGS. 1 to 5 together.
[0145] First, setting information regarding the scent
concentration may be inputted (S100). That is, the user
may input, to the washing machine 1000, the setting in-
formation regarding a desired scent concentration of an
additive before laundry cycles of the washing machine
1000 are started. Accordingly, the amount of the additive
used may be adjusted according to the preference of
each user.
[0146] Next, a rinse cycle of the laundry may be com-
pleted (S200). Thereafter, the scent concentration of the
additive may be sensed in the washing tub 10 (S300).
Here, it may be checked whether the sensed scent con-
centration falls within a predetermined reference range
of concentration (S301).
[0147] Here, when it is determined in S301 that the

sensed scent concentration falls within the reference
range of concentration, a spin-dry cycle may be per-
formed (S700).
[0148] On the contrary, when it is determined in S301
that the sensed scent concentration does not fall within
the reference range of concentration, such determination
may be notified to the user (S400). Here, in S400, a sens-
ing result of the scent concentration of the additive may
be outputted to the user. Alternatively, in S400, the sens-
ing result of the scent concentration of the additive may
be remotely transmitted to the user.
[0149] Then, after checking the sensing result of the
scent concentration of the additive in S400, the user may
input feedback information in response to the sensing
result (S500). Here, S500 may be performed as the user
approaches the washing machine 1000 and directly in-
puts the feedback information to the washing machine
1000. Alternatively, S500 may be performed as the wash-
ing machine 1000 remotely receives the feedback infor-
mation from the user.
[0150] As such, in the control method of a washing
machine according to this embodiment, the sensing re-
sult of the scent concentration of the additive may be
notified to the user in the process of doing the laundry,
and in response to the notification, the user may select
whether to perform an additional laundry cycle. Accord-
ingly, the amount of the additive used may be appropri-
ately adjusted so as to meet the preference of each user
even in the process of doing the laundry.
[0151] Meanwhile, the user may not input a signal for
an additional laundry cycle in S500. That is, even when
the notification information indicates that the sensed
scent concentration does not meet the preference of the
user, the user may manipulate the washing machine
1000 such that no additional laundry cycle is performed,
and the originally planned spin-dry cycle is performed, in
order to reduce the operation time of the washing ma-
chine 1000.
[0152] On the contrary, when the user inputs a signal
for an additional laundry cycle in S500, the washing ma-
chine 1000 may perform the inputted additional laundry
cycle (S600). That is, in S600, the additive may be addi-
tionally added, or an additional rinse cycle may be per-
formed.
[0153] When an additional laundry cycle is performed
in S600, information on the additional laundry cycle may
be stored based on the feedback information (S610).
That is, when an additional laundry cycle is performed
according to a selection of the user, the information on
the additional laundry cycle may be stored, such that
when the user uses the washing machine 1000 at a later
time, the preference of the user is reflected without the
user having to input setting information.
[0154] Also, when S700 is completed after above-de-
scribed processes, the setting information including the
information on the additional laundry cycle may be syn-
chronized with the neighboring device 2000 capable of
communicating with the washing machine 1000 (S800).
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[0155] That is, the setting information including the in-
formation on the additional laundry cycle may be trans-
mitted to a device that performs a subsequent process
of the laundry, such that not only the washing machine
1000 but also the device that performs a subsequent
process of the laundry reflects the preference of the user.
[0156] With the exception of the above-described fea-
tures and characteristics, main features and character-
istics of the control method of a washing machine ac-
cording to this embodiment of the present disclosure are
the same as or similar to those of the control method of
a washing machine according to the embodiment of the
present disclosure previously described above. There-
fore, overlapping description thereof is omitted.
[0157] While specific exemplary embodiments of the
present disclosure are described and illustrated above,
it would be obvious to those skilled in the art that various
modifications and variations thereto can be made within
the scope of the present disclosure. Accordingly, such
modifications or variations are not to be regarded as a
departure from the scope of the present disclosure, and
it is intended that the present disclosure cover the mod-
ifications and variations of the present disclosure provid-
ed they come within the scope of the appended claims
and their equivalents.

Claims

1. A washing machine (1000) comprising:

a washing tub (10) for accommodating laundry;
an additive supplying part (30) connected to the
washing tub (10) for supplying an additive to the
washing tub (10);
a concentration sensor (100) configured to
sense a scent concentration of an additive in air
of the washing tub (10); and
a controller (200) configured to switch the wash-
ing machine (1000) to an additional laundry cy-
cle mode according to the scent concentration
sensed by the concentration sensor (100).

2. The washing machine (1000) of claim 1, wherein the
washing tub (10) comprises an air outlet (11) in com-
munication with an exterior of the washing machine,
and the concentration sensor (100) is installed in or
adjacent to the air outlet (11).

3. The washing machine (1000) of claim 1 or 2, wherein
in the additional laundry cycle mode, the controller
is configured to control at least one of:

performing a spin-dry cycle when the sensed
scent concentration is within a preset reference
range of concentration,
performing an additional adding of the additive
when the sensed scent concentration is below

the preset reference range of concentration, and
performing an additional rinse cycle when the
sensed scent concentration is above the preset
reference range of concentration.

4. The washing machine (1000) of claim 1, 2 or 3, fur-
ther comprising at least one of:

an information input interface (300) configured
to receive an input from a user for inputting set-
ting information regarding the scent concentra-
tion of an additive;
a notification output interface (401, 403) config-
ured to output information;
a notification transmitter (501) configured to re-
motely transmit information; and
a notification receiver (503) configured to re-
motely receive information.

5. The washing machine (1000) of claim 4, wherein the
controller (200) is configured to output or transmit
notification information according to the sensed
scent concentration.

6. The washing machine (1000) according to any one
of the preceding claims, further comprising an infor-
mation storage (600) in which information on an ad-
ditional laundry cycle is stored based on feedback
information from a user.

7. The washing machine (1000) according to any one
of the preceding claims, further comprising an infor-
mation sharing part (700) configured to synchronize
setting information of the additional laundry cycle
with a neighboring laundry treatment device (2000)
configured to communicate with the washing ma-
chine (1000).

8. A control method for a washing machine (1000), the
control method comprising:

Completing (S200) a rinse cycle of laundry ac-
commodated in a washing tub (10) of the wash-
ing machine (1000);
sensing (S300) a scent concentration of an ad-
ditive in air of the washing tub (10); and
switching the washing machine (1000) to an ad-
ditional laundry cycle mode according to the
sensed scent concentration.

9. The control method of claim 8, wherein switching the
washing tub (10) to the additional laundry cycle mode
comprises performing a spin-dry cycle in response
to the sensed scent concentration falling within a ref-
erence range of concentration.

10. The control method of claim 8 or 9, wherein switching
the washing tub (10) to the additional laundry cycle
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mode comprises additionally adding an additive in
response to the sensed scent concentration being
below a reference range of concentration.

11. The control method of claim 8, 9 or 10, wherein
switching the washing tub (10) to the additional laun-
dry cycle mode comprises additionally performing a
rinse cycle in response to the sensed scent concen-
tration exceeding a reference range of concentra-
tion.

12. The control method according to one of claims 8 to
11, further comprising receiving an input of setting
information regarding the scent concentration.

13. The control method according to one of claims 8 to
12, further comprising:

transmitting, to a user, notification information
according to the sensed scent concentration;
and
receiving an input of feedback information in re-
sponse to the notification information.

14. The control method of claim 13, further comprising
storing information on an additional laundry cycle
based on the feedback information.

15. The control method according to one of claims 8 to
14, further comprising synchronizing setting informa-
tion of the additional laundry cycle with a neighboring
laundry treatment device (2000) capable of commu-
nicating with the washing machine (1000).
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