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(57) Abstract: The present invention relates to a washing machine for performing proper wash-
ing according to the characteristics of laundry input to a wash tank and a method for controlling
the washing machine, the method comprising: a first sensing step of obtaining the amount of
laundry received in the wash tank; a second sensing step of, after a first wash step of performing
1.  washing based on the amount of the laundry, obtaining the amount of the laundry received in
the wash tank, through an output from an output layer of an artificial neural network pre-trained
through machine learning, the output being obtained by using, as input data for an input layer
of the artificial neural network, a current value applied to a motor for rotating the wash tank
while the wash tank is being acceleratedly rotated; and a second wash step of, when a second
laundry amount obtained in the second sensing step is smaller than a first limit value, perform-
ing washing based on the second laundry amount and the state of the laundry.
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1 @4 ohRE: A JlMa Boge AR

g & 3, AAE 24498

2 @ 184, s o F EY B AH)Y &%

34 nRE: F A 2, wE/ER

4 9 3, 54 o% ER | SAE 44, 47 4,

5 # LR & g AF0heAs,

ABAE: 4 A$AH, 495 %)

e
oft
2!

[111] F 2 2 B E(62)2 M4l #Yd (machine learning) & 2 7] 8H5 ¥
73 7}(Artificial Neural Networks, ANN)S ¥H2] & 4= glt}. o] 2]3h
A EEEA SR EGD o8 fHolE E 5 3
FAJAEF(62)S ATANAFE 7w o= £330 243 Y
A ool A ef gro], sLEFe] YA 7F sek A 2
EE(62)2 A AAFT5)7F A A A A 21
[E] 2 AL8-3lo] safo] &3 @A & AA T = 9151, o oy} A o]
2}

0,

©

2

2l

ol o}
-

kd
ofi
Y

[112]

roh ol >
=
(e

e
2

R A LA 457

LT I =

[113]  EZ/EZJARF(62) X ¥ A

= S5 H A FA AT ANN)S X33 4=t} o & Bof, X%

(62)2 51 2 'd (Deep Learning) &2 2} ¥l CNN(Convolutional Neural
Network), RNN(Recurrent Neural Network), DBN(Deep Belief Network) 5 2]
A %2174 ' (Deep Neural Network, DNN)2 313t 4= 91t}

[114] RNN(Recurrent Neural Network)<>, AF910] A 2] 5ol o] o] &5 a1 Q] o,
Aol 3 5ol upe} M= Al AL d] o] B](Time-series data) =] 2] o] & 3}2] 1
FRE | Fat golo & ol &8 JIFAAE Fx2E FAT ¢ Aok

[115] DBN(Deep Belief Network)> H #1'd 7| '*H 1 RBM(Restricted Boltzman
Machine)-& t}5 0 & o} G4 ] = ¢ 21'd -2 ]t} RBM(Restricted Boltzman
Machine) 8} & WHEato], A4 o] #oloj 7t W | 79| Holo &
7}4] = DBN(Deep Belief Network)E 1-/4d 3+ = Sl T},

[116] CNN(Convolutional Neural Network)-> AlsFo] &4 & 12 & o &4 2]
Z|EA] EHESE FES UR W Sl B AN AH 1T ARE

tlo Y,
g Mo

o ME

>
)

m b H
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7o 2 EAE Q1A gtth= 7 & VHE e 2 ghEo X Alte] o V5 S
BAFSE wdo]t)

[117] g, 1SN AR 52 Fojxl l ol digte] Yot ¥l oS
R EZFAA A 9 o] E(weight) S 24 (B 2.3 79 ulo] o] ~(bias) 3t %
2o 2 o] Foj A 4= gt} QIF A - Bholl 2] & 9 o] E(weight)
& AEH o= ol E A2 4= Q). g2 o] 8hsoll = 9 9h(Back
Propagation) & ¢ W o] AL-&-4 4= lth.

[118]  ¥a/¥ A Q2R E62)2 AA AF 3hS U= dolg & 3l
NS AN A HDNN)o 8 =5 Alo] 9] 715X (weight) 5ol 7] %2351¢], &
glojofol Ao ¥ o= Y@l FHE X7 x4 F Aok shE
AA s 9l

[119]

[120]

[121]

[122]

[123]

[124]

[125]

Lot} = 88 RE Y AA AF S
st A af ol A o 7 rR-5le

ol&f, I 7 WA &= 85 2%t} Al #d (Machine Learning)] & &<l
H &1 (Deep Learning) 7|55 H OB & 7| §Fo & thA| & 21 & F=F71A]
Wl 7t ks st Alolth

4 214 (Deep learning)-> 3] & @l o] & A& 2 AXHA] 9]
tlolH &2 342 Ql tolH & F%38F+= 4] 2] (Machine Learning)
ekaelFo] Mg vk 5 sl

Held 725 AT AEBANNES 2313 5= o o & 5o Hed
- Z+= CNN(Convolutional Neural Network), RNN(Recurrent Neural Network),
DBN(Deep Belief Network) & 415217 (DNN) 2. & -4 = 4= 3l T}

T 7S 2, A1FA A THANN)S 9 E @ o] o (Input Layer), 3] &
Al o] o] (Hidden Layer) & %4 # o] o{(Output Layer)& X ¢+& 4~ At} 2]
3] & @l ©] ©{(hidden layer)& %++= %1-2- DNN(Deep Neural Network)©] 221 $H},
7} gloloj = o] mEES Etslal, 7 ¢ oo = the w0 o] & A E o
ATF =EE-2 o]l E(weigh)Z 7 a1 A 2 A AE 4= 9l

A1 3] & # ol o](Hidden Layer 1)ell €8+ o] o =2 KB o] 22 A2 3]+
¢ o] o (Hidden Layer 2)°l| €5}= %] o] & 51} o] =9 ¢f & o] ), ofuf) 7}
Tl ¥ ol #lolo o o] E¥of 9ol E(weight)7} A -&H @A 7
ATE Aol E(weigh) = = o] A4 FEE ofu| @ = gt Held AL

-

H

=
A 3k o] E(weight) S Zolf= 4G ozw & 4= gt

Held & 2 2 olsfislr] fsl, 2 el gl 34 S ARy,
AFHE 98 o2y, Jalo uty)of upe} gh A7 o] T3 H A&
Tetal, H 7], ol A 5 dEgt e E e -, 295 U ke et
Al T2 AUk HAEH 08 AFEHE A d=E fAstE &
vhobel = gt} o] & o] EA o] FASMRIZF A= AH O )= TF4 dlE
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gololE& AAH HFA o= 9 folofo A Faxlt]

[126] ]*3(76””% I AAE A% 4 Elol e, A5 217 HDONN)E 5317
A dol el 7F A= 4= Ao} vl 28] (76)0) = &5 A RH(74)7)F E 55 BE
£ doly H/EE S deolHEo] &4 iR

JolE] 5 o] A< 4= vt g, w2 2] (76)ll = A5 (DNN) 725

|57 9l o] E(weight), H}-o] o 2~ (bias)E°] #17&E 5= 3}

[127] Eﬁiéﬂﬂ]“Wh“?ﬁ@%??éoﬁﬁiﬂ]Emm@Q
Hpo]o] 2x(bias)E-2 L /XA Q1A B E(62)2] YMt] = v 2] (embedded
memory)°ll A& 4= it

[128]  @#A, ¥3/EA SLHEHEG])S AF 7LZ1T(75)—E— el AA " fA AT 4k
E # o] Y (training) Bl o] ] &2 A}-8-3}] 8} (learning)e 3 3 7 Tt =,
/TR L REGDS ¥ W/ TS 014 i g S wwir) 1 94

HE-g i

ANE dlol g Hlo] 2o F7tste] 9 o] E(weight) L HEo] o] 2~ 5 9]

A Z A7 WHDNN) 725 9 dlo] E(update)dt 7, &4 314=2] Edjo|Y
dlolEl7} &5 ¥ Fof FrH Edold HolH 2 st 34 -& 3 5ho]
o] E(weight) 5 A F A4 EDNN) 725 QU] ES 5 9]

i)

(o]

-
o

O

[129] Houbd o] 2l A o of] & ALy = BEAIL(73)E Edto] AF %ZH%US)OM
53 A A5 tlolE & SA Do) A" qu] AR AE5 oL, A

A Z2RE WAl Hd o #EH dlo] B S AlsE 4= Q) o] A-g-oll, AlE ] =,

A7 AW Z2RE A E WA wd i Fdd F o Eel 7] Zxshe] ol A S

A ©l o] E(update) S 5 AT

[130] 9L = 5 ﬂXHOH o] & 7‘%1 AA AF S EAIg 1 ()<,

AlgE 2P Z(b)ol ). I 102 A
3 T 118 5 100 B=AH
ol AF HES, AT A T HMHE AL-gat7] 8l A2 gt
CASE e azolt) & 125 B g o] A AA] ool uhE Mg Y] 9
H
=]

=
LA & 128 Fxoto] xF L

[131]  Af60)i= 71 A4 5% I ASE2 ZE Q)7 3] A ¥ =5 Ao $r)(S1,
S2, 83, 84, S5). BLE1(9)7F 3| A H = ol &1 A -(74) ¢ H A B2 (4) (L,
RE(9))9] 3] & Tt A THS2).

[132] A7 BR IAAE== AH2@7E7] B3 A HdE=E fAlsty 134

o R Ad&ste] 3| HE Al 2=y %

A= MEx@D] S AE&HEE Had 4= ). =,

7t Ed@)H AR AT F e A
ABR@G7ER JHESEER
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[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

s EESE R E

ahghA sk, Al st e] B A& Y] R
R L E7F ER42)9] 3R o8

Apejol A3z, E7F =942 Wl A f5Et,
&4 ol A AEaSIE ot

I JFJ

O

3, A7) B R A S A2 3) WE T TE ol ol A8 @)7)
Frdor zo AN BHE V€L 4 oﬂé T AT S, A EEG7E
R oz Bol 47l Aejel A Y] BE A ASER 89 A £} £59 5
ATh HAL el Al ey 2] 35 Sl 47} = @2)0 FAl EeEhEo] 8=
7ol ole}, & g %O]W}X] Ay O}oﬂ;}ﬂ_uo} 2= 9l ),

= J}f}
A o1 H-(60)3= 52 WT(M)oﬂ o] oH A A A %E( 4)°] 31
THOS s AEE)E g o g A3t A AF AES AT 5 dh
TA A 7 A H60)= BE BRI BEHOE 75T S
S5 AR (7400 o8l AR STyl A AL 3 SV
o= 1 W FE o AA M k& vl 2 (76)0 Ad = ATHS3 WA S4).
AE@) ] 3 A% (V)7E 7] AR A2 3l &5 (V) =P8,
Ao} 7-(60)= DA A ghE Tl ol A etA] oL, A A AR ALY b s
AT = ATHS5 WA S6). AV A, A2 I -AE = (V2)y7t =g 3R
ﬁﬁﬁEOlE}
AL S AEGE(VDRTE A2 3|14 (V)R 7HEGE = kel A o] 7HE;

ﬂ%ﬂbNﬂﬂAO}.@wﬁ%%ﬂﬁﬂAQﬂ@S%ﬂlHﬂﬂ#
71971 QAP #7153 Aol upghA s,

A @) WOl A9l F 550 Wst Folk HigatA) Bl 5 JEE, Th4
719713 Y% 27 ffotok ek 471 b4 718713 vk shlE 15 WA

2.5rpm/s©] AL, Tl HFEA 81 A 3= 2. 0rpm/s©] L, W= A] o] of) 3HA B o] of ali= A&
obyt}. 471 7HE: 71715 Aloti(60)el ol 8 A7} e 3t W ¢
g 2k gh& 7H Ak

71 AA AR e 7S, & 60l Al vk} Eol, 7] A A Eol
T8 AA AR AEAQS A7 darg el wek A glsto], 1Al A E o
2 7o) o] (Input Layer)®] 13 o] E](Inl, In2, In3, In4,...)E A 33=
4 o] TH(S6).

ole] g g2, AA AF wh(q)E S HS o= DA, el Hat
HES 71 24 H 3 E(Parsing Rule)ol] whe} 7haato] 13217 o] o
ol E &8 Qs A E 283 5 ot 53], 7] 347 £l o3
A dolHEe] Mee H g5 AsET At
83 S, Al 60)= WS AAIF(75)E Sl A AR AR

X

= A
AR 4 5T 5 ok AN el = Astz@el 31457k Al
3SR (VDR EE A2 3SRV 7HE = 2ol A 1 # A7
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[143]

[144]

[145]

[146]

[147]

[148]

AACE F 545749 AA AR gkol AL,
A o] 1 (60)3= o B e AA Af RES ARG A Fv} FT G 5
J

AT} 9] Uﬂ A o H-(60)= ©]5H 2 B (moving average filter) & o] &8 4= At}
ol FH - FAH AE& ELZI: NEF & A 7HHA HE& 8k

Aot ol & 5o, dAl A7 #ES AALDA FA 0l whetIql, 1q2, 192 ...
Ignel2}al 3t Al Iql F+E 1q1(1<n)77}x1 & g @8t M1-S 7-8F 3L, Iqm(m>1) 7B
Iqm+s-1(si= 2} o] & B & o=t A& ¥ = 198 ) 7HA] & Estel M2E
T-gkrt. ol el gk WhA 0 2 A|&ste] kS AT A ol FB T Eel el A

olF Hiro] Tl A= AE FEES A A Aoz,
FHTHAEML M2, .0 IFE A AA AFdge AR 2HA & 5
ATH oFRE, AN )] Aol 7t A5 A A A7 st Ao ot
A} (resolution) = Stol A 7] wfjitoll A st A A|ZE E1ke] Aol & A A sto]of
gho}, A A d o] A, Ao F(60) = ©] TH L E & o] §3to] 545719 A A
HALZFH 5070 9] ol & HAES Tkt
Ao 7-60)= A A AF g3 o5 HFES 7] 24w 94 E(Parsing Rule)©ll
upe} A g]ste] 918 wolEl(Inl, In2, In3, Ind ..)& A& = ot A &

Fohaid shz SREHED)0] & eUES H% 42 dolet FAE
T AR THE S vk,

5108 FshE, el A ool A F 1449 4 dlolEe &
WATG oM, 7] 9 HlolE 5L, BE©)9] 7 Zute] T3 A= 07 ]

AA AF 416 ~ 240 A A A AF gk DATAL ~ DATA9)H, 1 o] F 9] F-7+&

7] A gk el wel gk ZF kel A 9] 57 9] it gH(DATALO ~
DATAl4)0|th 53], 7] 570 9] Bt ghe A 3k o] 5 FRELS o
TR A, 2 Rl A o] AA At ghES AR Sl vlsl B A5t
ArS A e e 5= ek 3, ol & A T 918 dlol Bl (Inl, In2, In3, Ind, .
In14):= 949 gl o] (Input Layer)2] 2+ ==2] 91¥ Flo] #Ht},

AFANAHRE FASH: 25 Foy] = 7]’%5@(Weight)9]r H gk ] (bias)i=
w2l A& Fal gzl Aol 1315“31"] Y-S A o == dA AR/
FES o= vy Aolth, Ik AV A - (=, AA AR ahHS
Azgh upel o] ¥ 8k Ql/tEs= Ao gk S & vkt gl s A egt
AINZ, dA e @G 598 Aes 257 22y 259 w7pA] 7]
17 = Ao A oal F7HE HolHES WAl Hd &
FPgoa A, B 48 rtEX e HEAE AT = Aok
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[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

Aol F60)3= SeAlN A A E AH Hol B ES a4l ol 1 ste],
=9 folojol Mol ¥ ow Ik g/ ] ,

Ao 7-(60)3= ST Al A a8l 7l 2 H/iE= RS upg o2 A e

Gl g dAdskar, A E tol whel AlE7] o] 252 Aol d 5= JATHS).
A7 A dag e, 5 9, AE, B, g5, dx 5o A A
YAl A e ZE o] 5 HHA(DE A

. 9O 5 GFsL 2= o)
o= E3§e 4= Qi)

=
dob
e
S
i
dob
2

kg2l F-3toll th-33h= AF AES EFI T Zolt} & 155 5 13004 7
4] 9kgo] ¥-atol th-&otE AF HHAEL BF e 1efzolc)
olsh, %= 13 WA 1 158 Fx23tt o5 =rdll A% PO WA PO= 44240

WA 9kgel E-SFRF(ER)S HERI Zlol T

27} 5o @)l of & &= A
Hloll thake] 27059 0 B, Toj(2)0l HA B
xo| 7&E BH(9)0 Aol Fstel e W
FH R AE2@GE S ACEE, THEHAEA e E
A S Az Aol A = wiAl sk sle] uhA 5

oo B

P67 W A| 9kgell M 2l A & (P7 A P9)E 2+l kA
wolth &, vhge] X o A (A dlol A= 7 WA 9kg )oll = A B2 @) 9] 7H:

kLol §A) A ghol F714 0 SR, AB)shE AL o 4 lTk o
o] 250l moj@)el o a] & E ol AE @It 4 E ok 1hald
El(9)2 F3t7F STt ATE7E 2k o s A A §lof A ThA]

9)e] Rl hasy] wjiol ok 2, 9] o R QF HE(9)
ol AlErz(4)e] B 7]l thg-sho] LA E

23 el WE e WAl eld & B3 shgE S 9lom, o]l a 8
= HlolE wlo] 23} B of Wl X2 (76)°l Add 4= At o] 3

ol i@ el 74 4= itk ol F A 748 1574 B (Artificial
Neural Network) & Bl © & A o] 1 (60)= &2 dolo] &8 o8 ¥ &,
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[174] 2371 WA, A3 (60)7F F4 W58 24 ste] AlE 2@l AlE5E

[1751 A1 A= AIS35) T,

ol FwA(S30)9 FES 7 22 A S FalEkE Al Al e A|(S35)E
g

NN EE ol &ate] 13t 22| kA2)0l wet,
e 2225 A sko] A2 A A(S110)E Ay sk= 497} olek whelA,
718l Al ZEFAD O] AL FAAXD) o1/l 5 A E = w - A(S30)+,
719 A1 EEFAD O] Al S AA XD ETE 22 A9 & E] =
HEEAS40)9 2 FEE AESE T3 55
[176] <& 5o, AIAZF 54 5= v 28 (7)= F e v 2N S EetstA,
stute] tlzgiAol] & oo F7to R FEE = Qlrh of = g Tl A A (i
vl o shuto] Fihi= o AIE-E AAI7E F] 5 = vl g A o] o, TR
U 28 (= v 2l A o] BhE sl 3 3h)i= 2 AES AlAI7E Rl s
t] A3 4= 9l
(1771 3719 Al ZZHADO] AlL AKX o /d?1 7 - A ¥ = w9 A(S30)+=
AEF7E oA B A A 7E 5 H = H A M S F skl Al @)l
TR E AL, 4719 Al ZEADO] AL AR XD ET 2 A H e E =
HAAS40)E A EFTEE A EE AATEFYE = T 20 E B teto]
A 2@ &2 3l
[178] Al A EFEAI(S35)= 44 °k°ﬂ 71z8te] 7] A4 | dare]srel whef Al E-E
= @At ¢l & =01, 29| kol 71 Z8ke] H R, AEAIRE ol V]
=] Z,:
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2 o] g3to] Tera o] Y} xol

174 1-& o] &3} 3
w2 A AleeA(S35) = A 230l =
e 4 gl
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