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(57) Abstract: The present invention relates to a method for controlling a
washing machine for performing proper washing according to the character-
istics of laundry input to a wash tank, the method comprising: a first sensing
step of determining the state of 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; a step of selecting one wash mode on the basis of the state of the
laundry among a plurality of wash modes categorized in consideration of
the abrasivity of the laundry or wash intensities; and a wash course step of
performing washing according to the selected wash mode.
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1 nlRE: g PEa RE#HE 2749
AeRE: 3 27, A48 2A4E

2 #@4 g4, 344 oF EF Bl d3)9 &2

3 @ TR B W o#2g,  ww/Ey
AERE: & &%

4 94 3y, sl AF £%  FAE 24, B &A,

5 @i ohRE: g wHg  AFCredd,
Hegw: A ALRH, APE 5)

A AA R E(62)2 WAl 21 (machine learning) &2 7] gh5 ¥
Q13417 " (Artificial Neural Networks, ANN)=- 1A & 5= 1t} o] 2] gt
AT /24 5 a6l o8] dulolE & = AUt

¥/ FARJMANEE62)S TN ES Vvt g I3k ¥ 45 A4S
ATk A Aol M o} o], sEaFo] BATF SEA R HHE P, EF/EA
A EE(62)> A5 AAFT5H7H A3 A A gh& 144 F(ANN) 2]
Q1% Hlo]El 2 ApEao] Fapol 43 BT WAT 4 9w, o] hopr} % o]
s A E BT Uk

FR/EA AAEE62) EFT AL 747} 24 V| Eol whel dAl=

e E ol El o]ga/\]ﬁuP(ANN)% Rrae ) e A == , ST

"o M
~ :‘m

d
Hj

F(62)2 5 21 'd (Deep Learning) & 2 155 ¥ CNN(Convolutional Neural
Network), RNN(Recurrent Neural Network), DBN(Deep Belief Network) 5 2]
A %2174 ' (Deep Neural Network, DNN)2 313t 4= 91t}
RNN(Recurrent Neural Network)<-, 1o =] g] Gof Zo| o] & ¥ a1 3] o,
AZke] B 5o upel Ast= A AIE dl o] Bl (Time-series data) ] 2] o] .34 <1
Tz vl w7l golol s ol £ JIFNAY FEE FAT S Ao
DBN(Deep Belief Network) H 21'd 71§ €1 RBM(Restricted Boltzmann
Machine)& t}5 0 & o} A ¥ = 1] g T-Z ]t} RBM(Restricted Boltzmann
Machine) 514 uH3 5te], 914 29| #olof 7 54 | 44| dolof &
7}4] = DBN(Deep Belief Network)E 1-/4d 3+ = Sl T},
CNN(Convolutional Neural Network)-> AlsFo] &4 & 12 & o &4 2]
NBA EAES 2R b ¥ oA BE ALE /A 1 A
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ol&f, I 7 WA &= 85 2%t} Al #d (Machine Learning)] & &<l
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Wel7h ek Aol

§121'd (Deep learning) & 31 & #lo]ol 58 el 2 A XA o]
HeolH &2 78 A<l teolB & &6k ™4l 2]'d (Machine Learning)
el 7ol 4Ee hepd 4 2o

Held 725 AT HANN) S 233 = 9lom o & 5o e
- 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] &
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[131] 1431(76)011% X AAE A% A tolE], A5 A8 H(DNN)E 85387
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

ol Bl Eo] Add 4= It L3, w2 2)(76)0 3= A5 A7 " (DNN) T2 &

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

[132] E=, AA e el AFAH S F2E o] Fi= 4 ]E(Welght)

o] o] 2~ (bias) -2 EF/EA A2 2 E(62)2] Y wlt] = w2 2] (embedded
memory)°ll A& 4= it

[133] @9, ¥3/EA L5 HG1)S AF 7LZ1T(75)—E— ol A AA A gk
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]
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[135] 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
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&4 ol A st A7t sk T
[139] &, 47] 53 S &5 A28 WE 5971 o] Fo A A7t
AR g AU NS o2 BAY F Uk 5 AR2@)
P02 =l A Aol 37l = X**Eiﬂﬂg Al E27F e E
e e R R S = GO I R 47} =@l G FekEe] sl
o] opret, 274 ol A Atz dekd 4 3

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

S 2 g AR AL AE Wil AR LS A 314

Aol 7-(60)= & 5 WT(M)OH 9l cﬂ A9 xﬂﬂ ) A 4 5 (=
ZE @9 AA&EE) S ugor A2 d A4 AF A5 S AT 5 Ak
TA A o2 Ao H60)= EEH 57D ZEHO)E M AL A A g F
&5 A 7400 o8 ZAE F A&7 7] A Al F DS Vol
12W 2w RE o] A4 AF gk w22l (76)0] #1743 4= A thS3 A S4).
BE(9)E 7FEAI 7] Rk 2o, 7 A E @) Wl Al 2 /1A S
F 2 x4 o9 9] glo] FE|(9)el ¢17HE = AF gholl BrshA wkdE 5
Aok webA, 2 2 A4S gEetE o E dolHEN, 7FET ke 27 AR
k& A9l stz Aol nigkA sty =, REH(9)2] 3 - &5 (V)7 Al
(VDoll =23t7] A7bA o A5 gh2 = o8 &2 A8 ¢8a1, Al
(VDoll gl w) e AHF 1S 71251 919 Ho| & A&t 4

(o]

A1 3 AEEVDHE A2 I ASE (V)R =g o, A8 24 Well A Z7}
A 5=k Al I AS (VDS 10rmeHX1 20rpm¥ 5= AT
S(V)7H 7 AA R A2 A (v2)ol RdEhd
3%(60)L AA AT 4hE U o] A sk« eFaL, A A A gk 7}%%
= ATHS5 WA S6). A7 A, A2 3 A& (v2)7F A B3t
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[148]

[149]

[150]

[151]

[152]

[153]

[154]

2 7o) o] (Input Layer)®] 13 o] E](Inl, In2, In3, In4,...)E A 33=
I o] TH(S6).

ol &gt A2, A AF Qe A& 78t @A}, 7l H
FES 7] A" 34 E(Parsing Rule)ell wha} 7Fa-3fe] 9132174 1ol <
&S At dAE 28T 5= ). 53], 47| 97 &ol o8 71+
A2 dolB &9 e HiE e MRy A
_‘E 8L FxstHA, Aol (60)= A HA(T15E Sl dAS A HF e
Xd S & 53 4 Q) A Al g A= AlEx4)] 3 W& 7 AL
S(VHERH A2 3| A& 5(V2) R 7HEE = -1kell A DA gk A[gE
2 Z 545709 @A AF gkol TEl A
Al o1 37-(60)= o] A 73 A AF FHES AT A e Hg e

4

z 3 o
Atk ol ll, Aol -(60)+= ol FH T H (moving average filter) & ©]-& % 5 Ut}
ol FHIE FAL HES E]_

T AEE 7S FA 7P Fd g ke
Aolth d & 50, A A5 3LE ] ALA Aol et Iql, 1g2, 1q2 ...
Ignol2}al 3 A], Iql -H Iq1(1<n>77}x1%— S atstel M1< -8kl Iqm(m>1) - F
Iqgm+s-1(si= 7+ o] 5 H-& -t A5 = 1g9] 7)7H A & H d8to]l M2 &
T-3ke} o] e g Wb A 0 ' Al &rato] - 1hE S AV A ol EH aEol Al
ol& Hro] A= Al ZF ?ﬂ%% At A ddgto =M,
| EHdE=ML, M2, . )Y N5 AA A DRI NRE A & 5
ATE TR, A A ) o] Aol 7 A5 A o] A3t Aol o &
&l S (resolution) = SEolX] 7] wiwol] A ASHA| Al 3R] Aol & A A sHo] of
gk}, A Aol ol A, Al o 7F(60)= o] & H B E o] -&3te] 54570 6] AA] AT
A 2 2E 5070 9] o) HAFES T

Ao 3(60)3= A A AF k3 o5 BHES 7] A4 9 94 E(Parsing Rule)©l]
ule} 2 2] sle] & dolE(Inl, In2, In3, In4 ..)E WA = At 34 &2

FohaA sk EAEHEA)0] & S ES HE 4 dolE s A
THE ARG S FA44E = Aok

109 FEsE, 2o QA el A F 14he] 9 olEl &
ARl o, 7] 12 ol e B8, R 9)2] 7h4 2ol a2z 9 2]
AA A 216 ~ 241 A A A A 3k DATAL ~ DATA9)#, 71 o] %9 F-3+&
7] A7 gk vfel whef i ZF R kol A o] 57 9] 3t ZH(DATAILO ~
DATAI9|th. 58], 471 5Ae] Bt %8 2A 73 ol F Fa5e o
TOEM, Z kol M o A A dhES FARe Ao vl &l B Al &51A
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