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[81]

[82]

o] A
A E AT} mlo]l 9] Foli=2mE FH-$ 6cm (A &2 2 7 X(9, 5.06, 2)¢} (9,
4.94,2)=2 A4} 5-H-& A5 17 B o] vkl Aol 925t o] | vkl o
A& rtol A9 Al # Attt @arat e S99 AR = A o0 (T,
5,2)0l |1x1ghc}, 1e] a1 v Age] 470 9] -3
[0° .40° ). [40° .80° ). [100° .140° ), [140° 180" y= Wol 7+ 7+3d
2O o x]of] AFL-o] ©-91 9 w3}, 4] ol A E F A=y
tlol o] AR E Ao, thE A= A7 ol B &2 AR&H AT &g HlolH
ME= F 7119 218 A S(speech shape noise X babble noise)Z} DEMAND
database & AF&gl o, o] = 137 9] H & Lgolth FH dlolE =279 1
A3 87w A, AsA 712, " MER, U AER, o,
WEF:) e E FARY AE HlolE = 579 e S 2, A E g o), A4
AFFA D 8 h o R FAAET A2 Y] HEl TEE A S
T2 AR 4ol M s o] Aol kg A Fol FEHALE L F U] e
o R L7t vl Ao R Al Ed ol g, nlol a2 W& 83
a8 e g,
FA dole o Z$407FA 27 = 28 43 1071 2F SNR 471(0dB, 5dB, 10dB,
15dB)2] =35 AHE Tk Ald dlolB = 20702 & 21 S 5709 &+
~}&3} 47 2] SNR(2.5dB, 7.5dB, 12.5dB, 17.5dB)2] 32 AF& 3t} o] ui=
image-source method 2] Room impulse response & ©|-8-3Fo] A gl ol wh& of 1 %]
Hankg AlEd el shlvh. S arefatA] 7] flake] A 7 )
022 HdArh
2 749 H}OEIJP A& ZF AT = STFTE S8f Felol] G o= Hsts A
STFT+= 16kHz 4135 2| ©] E(sample rate) 2] 21 % ol 256 EQ1E 8™
Y % §-(hamming window)E A}-8 g0}, 9 &9~ A] 32 E (window shift)= 128
FRIE(128 ZJAE] YA AME et wd U ES A 22to] ghuydl &
ISTFT A& 7S U= sdg 2o ARGt 2 2= 1 19 725
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[83]

[84]

[85]

[86]

[87]

[3E1]

Name Input Layer Output
Convl B,128,T,1 (5,3),(1,1),(2,0) B,128,T,5
Conv2 B,128,T,5 4,1),(2,1),(1,0) B.64,T.5
Conv3 B.64,T.5 (5,3),(1,1),(2,0) B.64,T,10
Conv4 B.64,T,10 4,1),(2,1),(1,0) B,32,T,10
Conv5 B,32,T,10 (5,3),(1,1),(2,0) B,32,T,18
Conv6 B,32,T,18 4,1),(2,1),(1,0) B,16,T,18
Conv7 B,16,T,18 (5,3),(1,1),(2,0) B,16,T,32
Conv8 B,16,T,32 4,1),(2,1),(1,0) B.§,T.,32
Conv9 B.§,T.,32 (5,3),(1,1),(2,0) B.§,T.,32
deConvl B.§,T.,32 4,1),(2,1),(1,0) B,16,T,64
Convl10 B,16,T,64 (5,3),(1,1),(2,0) B,16,T,18
deConv2 B,16,T,18 4,1),(2,1),(1,0) B,32,T,36
Convll B,32,T,36 (5,3),(1,1),(2,0) B,32,T,10
deConv3 B,32,T,10 4,1),(2,1),(1,0) B.64,T,20
Convl12 B.64,T,20 (5,3),(1,1),(2,0) B.64,T.5
deConv4 B.64,T.5 4,1),(2,1),(1,0) B,128,T,10
Convl13 B,128,T,10 (5,3),(1,1),(2,0) B,128,T,5
Convl4 B,128,T,5 (1,1),(1,1),(0,0) B,128,T,2

o] 7] 4, 1 ¥ (batch, frequency, time step, channel) = o] Fo] Xt} 18] 31
71 £ 7 o] o i= (filter height, filter width),(stride height, stride width),(padding
height, padding width) & -4 T}, &2 (batch, frequency, time step, channel) =
Tk G 25 PRLUZF AHE 9T 719 v o] o o
S G ARl S ALEahe] 1493 209 & 717} ph2scr e

]

o3

>
rie )
ne -z
l'ﬂ f vo\r
o —
o gl
= il
2 >
!
28
£
s
do
)
r
fol
)
rir
kr
No)
SE,
1
S
B
%
re
Q‘L
2

o
4

-

k1
SN o
rlo
ric
mE
ol
1o
4
>,
>
K3
-3
R=)
it
12
ke
oA
>
I
juiit)
o
X
0 OE
oty
~
o
&
k1
g
-
=

=
S
)

> >
O]
o
N

o0
o rlo
Db
o e
X
> o of ™
ok
~N
do Ho
o o o
b LA
— B2 2
o o

bt
OE 1l

Y

tE o
MM
ju|

k1
o
e
BN

= Ol(
ol
g
ric
i3
o
o
o, —
>,
>

{0 é

[ = oX
=
it

R s i)
o
B
rl
2

k)
©
o
<
>{|
L
o
=
o3
o
<
[\
mlm
4
g
o,
!
L
v
4
r i
|
N
%o,
o




KeN
=

2E
T

PCT/KR2021/013328

| N 2El(2)2, 22mtE

°|

=

=

12

U 212} AL ko] (ML, M2)

WO 2022/097919

0%

-

~

;OE
Ho

KeN
=

T .

2E
T
T

1

5
T

=

=

A

1

T

A e

&

=

Ea U ESA

[e)

=

=

| A2 ()2, e

*1(MVDR)

7] A7]($%)2} STOI(short-time objective intelligibility)

a2 712/ (D)7} 12 cm$!

]
H}Al

|

o] opid ®&kll A STOI7}

2] A7)(F )2} STOIA (o} =)

=

=7
-

o 8,10, 12, 14, 16 cm&| 7ol I A gl & Al Ed| 9]

g

==

=

el A7 F

T .

U 212} AL mpol AL(MI, M2)

A1 wo] A M1} A2 whol A1 (M2) Akel o] 1] 2] A

o]
dlo]H & g olA
A5t

STOI

o] A| 7} A]

[92]
[93]

[91]

;00
X

™
b
proat

1

SEEEERES

-

Fo ek 3o ete] 4 ¢

ks)

)
o

o
o

of A A L FlM p B

]

X
|

fite]

ojo

T
T .

],

S ol A Ab

OO]

o 3=

(13
=

Q_—rL

[e)

=

4



WO 2022/097919 PCT/KR2021/013328

E7Fs sttt bR, 2 WA S 7 E U EY A E AREste] B Y
to|HE2 4 S ARE sttt s 23 E & AlLlbetA] ¢ 75
AN E BA A o= to] shgete WS ARESE] w8 g gt
ol 7hsstth & WS Tl FdE AT ZA T 7S A<l
MVDRW 2] 2 2 8247 2] Al g el o] B & AlAkstar & 71 AW Aele] HLf
SSNR(Segmented Signal to Noise Ratio)*| 3£ & B W F5-0| 38 A2 &= -1.557,
S E0H P9 216507 Y

MVDR< o] &3 4~8]+=-0.120, e W EYAE T3 72
YESA 2do| 7Fg =2 & o 5 3

o] Alof| A B kg o] A A] of of ﬂMOﬂ *Hﬂ SHA ”U*%}OW“ kg o] A
W= olof] et E = A2 ooz
g o] 71 E 7l d & o] & &,—F:%}HéOl %3 :71* %Okoﬂﬁ % Jo] x] 2l
7R Zbe] of e e 2 s e gk B b o] ] H9lof &%kt

[95]

Juh = O



14

PCT/KR2021/013328

WO 2022/097919

T4

@ 1]

1

Q_—rL

[

e
BN
fite]
Wir
o
EE
ﬂl
T

Hir
i

—_
fite]

o 3101,

&

A1

@ 2]

Q_—rL

[

)

)
)

—_
fite]

&
ol
Mo

o

=
=

H| v} 2~ =1 (mask)

Fhol] 9

2

At

B

o 3101,

&

A1

g} 3]

Q_—rL

[

)

)
)

—_
fite]

&
ol
Mo

o

A ©(gain control)

of o] =

35

B

A~
T

ol

al
=]

o 3101,

&

A1

@ 4]

Q_—rL

[

o 3101,

&

A1

g} 5]

Q_—rL

[

5} 6]

Q_—rL

[

o] A ¥ of ujj x| = of A2

iy

GO

71

=

3

7] A1 pol AR FH v g 4

)

AO

2

Al STFT &.5;

T
T .

3

=
=

32 g

2

2

T
.
9l

A2 STFT =

A3tg P55k

o}

2 AA;

L

T
T .

5

B

A~
T



15

PCT/KR2021/013328

WO 2022/097919

wK

Mo

)
fite]
ol
28
ol

—_
fite]

o 3101,

&

A6

7]

Q_—rL

[

2~ HE
2 E

Al

o 3101,

&

A6

5} 8]

Q_—rL

&

[7(

23!

o 3101,

&

A6

5} 9]

Q_—rL

[

o 3101,

&

A6

4 10]

Q_—rL

[

fuy
ol
Gl
oy

|z
ol

&

=
=

A7) AR



1/9

WO 2022/097919 PCT/KR2021/013328

20—
—T
]
[%22]
10
100 110 120
2 2
n 74
ZZAA T H2e)

A Y

Y A
—
190

Y \

Y

Al vtold A2 vtol A Y iy

2 2

Ml M2 130




2/9

WO 2022/097919 PCT/KR2021/013328
[5=3]
30

M1 M2

/ /

A1 )2 | 42 5h0]2
S1 S?2
Y Y

300— L.STFT &

3
]

303

RSTFT 2% |—301

——
[P
[l
Do

_|_<‘>_l‘
=~
td
e

304

gut=t
biet
o2
[zs
e




WO 2022/097919
[54]
M1
!
Al mpo] 7
51
A

310— LSTFT Xg

P1

3/9

PCT/KR2021/013328
31
M2
2
A2 npo] 7
S2
A
RSTFT ®g |—311
312
2
V
Wgd 2d I\SM
Y
A7) BE }»3%
Y
|36 p

-




4/9

WO 2022/097919 PCT/KR2021/013328
[55]
32
M1 M2
[ [
AL 992 | A9
S1 S2
\] Y
320— L. STFT EE | RSTFT EE |—321
322
|
L gppesng |-
dP
Y
I RY b3

nrd Bg 395

326
wies |- <
S3
)
S4
o5 Ao 25 SIESTE

[T}
O
-3
(%)
DO ——
o0



5/9

PCT/KR2021/013328

WO 2022/097919

L4LSI

ﬁ Japoagomy

\_

\_

\_

i

UonjaIpal ] Aed3(] A8.J9uUg

1"17-"47]|=dv

_A‘




6/9

PCT/KR2021/013328

WO 2022/097919

12

22

14



7/9

PCT/KR2021/013328

WO 2022/097919

22



i&cm

Adom

Y2om:

16

8o

WO 2022/097919

g

i

i

8/9

PCT/KR2021/013328



Teemy

idem

12em

o

WO 2022/097919

e

il

i

9/9

PCT/KR2021/013328



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2021/013328

A. CLASSIFICATION OF SUBJECT MATTER
H04B 7/06(2006.01)i; GO6N 3/08(2006.01)i; GO6N 3/04(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO04B 7/06(2006.01); G10H 1/00(2006.01); G10L 15/16(2006.01); G10L 21/0208(2013.01); G10L 21/0216(2013.01);
G10L 21/0264(2013.01); G10L 25/18(2013.01); G10L 25/30(2013.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: w}o] =1 (mike), A2] 213 (sound si gnal), F2] ol HZ(fourier transform), 2 A+
(phase), 7 € U] E ¢ = (neural network), ¥ 3 " (beamforming)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2020-0342891 Al (BEDING DIDI INFINITY TECHNOLOGY AND DEVELOPMENT CO., LTD.)
29 October 2020 (2020-10-29)

Y See paragraphs [0017], [0020] and [0036]-[0038]; and claim 18. 1-10

US 2020-0111483 Al (GOOGLE LLC) 09 April 2020 (2020-04-09)
Y See paragraphs [0097], [0113] and [0138]. 1-10

WO 2019-199554 A1 (MICROSOFT TECHNOLOGY LICENSING, LLC) 17 October 2019
(2019-10-17)
A See paragraphs [0023]-[0030]; and figure 3. 1-10

KR 10-2018-0111271 A (SAMSUNG ELECTRONICS CO., LTD.) 11 October 2018 (2018-10-11)
A See paragraphs [0049]-[0054]; and figure 3. 1-10

KR 10-2018-0115984 A (IUCF-HYU (INDUSTRY-UNIVERSITY COOPERATION FOUNDATION
HANYANG UNIVERSITY)) 24 October 2018 (2018-10-24)

A See paragraphs [0096]-[0098]; and figures 6-7. 1-10

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>» document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
29 December 2021 03 January 2022
Name and mailing address of the [SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/KR2021/013328
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
us 2020-0342891 Al 29 October 2020 CN 111863015 A 30 October 2020
uUs 2020-0111483 Al 09 April 2020 uUsS 10140980 B2 27 November 2018
us 10529320 B2 07 January 2020
us 10714078 B2 14 July 2020
us 11069344 B2 20 July 2021
us 2018-0174575 Al 21 June 2018
us 2019-0115013 A1l 18 April 2019
us 2019-0156819 Al 23 May 2019
us 2020-0286468 Al 10 September 2020
WO 2019-199554 Al 17 October 2019 EP 3776535 Al 17 February 2021
us 10957337 B2 23 March 2021
us 2019-0318757 Al 17 October 2019
KR 10-2018-0111271 A 11 October 2018 uUsS 10593347 B2 17 March 2020
us 2018-0286425 Al 04 October 2018
KR 10-2018-0115984 A 24 QOctober 2018 KR 10-1934636  B1 02 January 2019
uUsS 11017791 B2 25 May 2021
us 2020-0105287 Al 02 April 2020
WO 2018-190547 Al 18 October 2018

Form PCT/ISA/210 (patent family annex) (July 2019)



Z A Z AR I A =4 ZUH 5
PCT/KR2021/013328
A. @ o] &3l 7| 2 F(FA 53 EFAPC))
HO4B 7/06(2006.01)i; GO6N 3/08(2006.01)i; GO6N 3/04(2006.01)i
B. ZALE Bof
AL F AR (T A S E{E 7 AD
HO4B 7/06(2006.01); G10H 1/00(2006.01); G10L 15/16(2006.01); G10L 21/0208(2013.01); G10L 21/0216(2013.01);
GI10L 21/0264(2013.01); G10L 25/18(2013.01); G10L 25/30(2013.01)
ZALE 71 R otel £dlE HALY ol e 3
S gty s 9 St Z )AL Aok g B 2ALE F AFEF gl 7] A9 1pC
AEEZAaMolFgE P BRI L2031 ZALE H AT T 7|48 IPC
A AL o] 85 Al "ol B o] 2 (H o] Bl W o] 2~ 2] 1A B A MY FE A )
eKOMPASS(E-5] 4 W5 A AA] 28" & 719 =: vlo] H (mike), 2~ 2] 213 (sound signal), 3 2] | H E(fourier transform),
# & (phase), 77 ¢ ﬂE Cq:/_(neulral network), ¥} 3 ™ (beamforming)
C. #4873
Fhe) s 18y 2 A LHENE S A 71A A At
US 2020-0342891 Al (BEIJING DIDI INFINITY TECHNOLOGY AND DEVELOPMENT CO., LTD.)
2020.10.29
Y w2k [0017], [0020], [0036]-[0038]; & 473} 18 1-10
US 2020-0111483 Al (GOOGLE LLC) 2020.04.09
Y w2} [0097], [0113], [0138] 1-10
WO 2019-199554 A1 (MICROSOFT TECHNOLOGY LICENSING, LLC) 2019.10.17
A 2 [0023]-[0030]; 2 =9 3 1-10
KR 10-2018-0111271 A (A3 A RF=2] 3]A}) 2018.10.11
A w2} [00491-[0054]; B =W 3 1-10
KR 10-2018-0115984 A (§+F st 4Fshsd 21T 2018.10.24
A 2 [0096]-[0098]; 2 = 6-7 1-10
[ 571 &adel cAs)el 7115 o) lerivh, WS 55 el B3k EA B RIS
sy Tael =
A" 58] o] %i T A EA Y B 49 S FolE Bilow, 24795
@ d A o] heje] 7) 2} 5% elik o] 2.8 o] sh5}7] 93 9l
D7 B A F el A - &8
B ZAZAYn X7 EWe gde] gy Bl Y B d shivor 37 dye)
ol %ol B/ A= WA = RlE A o] gl gl oz Bk
LA T 9 sl melo] ol T &tk s Abe] the BT
Je w2 e '—T_:;? o] MT:T‘:_J.OHc>T':§4 o] 3} o] A ] o2 BEEla)
anwa Zapels 442 1 2ol BdApel /) A A AT R
i, . HE AEAe] gl Heg R
07 P AL AN WA Ve SR ARk A B
P A o) Fol FAHY O} ZAZA oA AR HR & TALASSIATA] Kok v
A ZFALY] A SR T A| ZAE A
20213128299 (29.12.2021) 202243012034 (03.01.2022)
ISA/KR?] 3 3§52 A
Ens 533
(35208) A F A AT FALZ 189, 4% (EAF, AR TR =
A Ah
¢~ W3 +82-42-481-8578 A8 5. +82-42-481-5709

A& PCTASA210 (- H A £-4]) (2019 79)




= A E AR LA A E A E
HEEE) e AR PCT/KR2021/013328
oAb 2719 9258 Ea 2719

US 2020-0342891 Al 2020/10/29 CN 111863015 A 2020/10/30
US 2020-0111483 Al 2020/04/09 US 10140980 B2 2018/11/27
US 10529320 B2 2020/01/07

US 10714078 B2 2020/07/14

US 11069344 B2 2021/07/20

US 2018-0174575 Al 2018/06/21

US 2019-0115013 A1l 2019/04/18

US 2019-0156819 Al 2019/05/23

US 2020-0286468 Al 2020/09/10

WO 2019-199554 Al 2019/10/17 EP 3776535 Al 2021/02/17
US 10957337 B2 2021/03/23

US 2019-0318757 Al 2019/10/17

KR 10-2018-0111271 A 2018/10/11 US 10593347 B2 2020/03/17
US 2018-0286425 Al 2018/10/04

KR 10-2018-0115984 A 2018/10/24 KR 10-1934636 B1 2019/01/02
US 11017791 B2 2021/05/25

US 2020-0105287 Al 2020/04/02

WO 2018-190547 Al 2018/10/18

A& PCTASA210 (5531 F=718-2) (201941 7¢)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

