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Use a preset voice activity detection algorithm to detect a current audio frame to be
processed, and obtain a corresponding algorithm activity detection result

Merge a model activity detection result corresponding to the previous audio frame with

an algorithm activity detection result corresponding to the current audio

frame, and obtain a target activity detection result corresponding to the

current audio frame, wherein the model activity detection result is outputted

by a preset voice noise reduction network model

Based on the target activity detection result, perform noise estimation and noise
elimination on the current audio frame, and obtain an initial noise

reduction audio frame

Input the initial noise reduction audio frame into the preset voice noise reduction
network model so as to output a target noise reduction audio frame

and also a model activity detection result corresponding to the current

audio frame

(57) Abstract: A voice noise reduction method, a model training
method, an apparatus, a device, a medium, and a product. The voice noise
reduction method comprises: using a preset voice activity detection al-
gorithm to detect a current audio frame to be processed, and obtaining a
corresponding algorithm activity detection result [101]; merging a model
activity detection result corresponding to the previous audio frame with
an algorithm activity detection result corresponding to the current audio
frame, obtaining a target activity detection result corresponding to the
current audio frame, wherein the model activity detection result is out-
putted by a preset voice noise reduction network model [102]; based on
the target activity detection result, performing noise estimation and noise
climination on the current audio frame, obtaining an initial noise reduc-
tion audio frame [103]; and inputting the initial noise reduction audio
frame into the preset voice noise reduction network model so as to out-
put a target noise reduction audio frame and also a model activity detec-
tion result corresponding to the current audio frame [104]. The use of
the aforementioned solution can enhance a voice noise reduction effect,
and the stability and robustness of the voice noise reduction solution are
improved.



WO 2024/017110 AT I NWAL 000 R0 A A A

B T EER A ATEH, BRI —MATTRALIHIX

R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥l
(AM, AZ, BY, KG, KZ, RU, TI, TM), BXill (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AER LA

— B ER R IR G H215:0)).

(57) % — B FIRGE ik, WALk, WE . k&, k. Bl 2R Ry A
SR IR I 5 1 A U 55 R 0 AR AR B A Y B U E A AR 0, A5 B0 B i SRR i A T 25 2R [101]5 4
b AU O B A T T P ARG D0 5 SRR IS L o F) B v T MR AG DU £ SR A TR B ALEE, 19 B Y
BTN I PR R i P 00 8 SR, A TR A A 0 5 SR oy R o 5 e ) 4 A T gt (102]5 R H AR,
TG 00 5 SR =4 i O A 7 R 7 A o RIS IR, A5 B 0 2 B TR S UL [103] 5 RF 0 4 Fak 6 5 AU
N ZE TISE TR AR G o) 2 A DL At ) e e 5 B L N~ 5 S e o F) A 2R 5 P AG: U 45 2R [104] 0 188
LR BT 5, ATLARTHE S IRRACR, FFiR iR S IRy SR E A S bRl




WO 2024/017110 PCT/CN2023/106951

EEMRT R, BANG TR, £B. &5 AFRR SR

AANFFERAE 2022457 A 21 BRZF BEF A, PiF5 A 202210864010.4
69 B 5 RO A, AL Pk ag A St BB 5] R A AR,

BARATI,

AP F SR F MR RAUR, Hlied RSk g sk, BANG T K.
EEH,. & NMAAF R,

FERHER

Mi& ZHAERG R AR, SR AR BERES AEAFEH
%, BPERIEFBIE. TARAABURSZALBNE RSB T, BT RTA
2 o AR 89 F 24547

BonR G A LR RENBFRBETFTH — AL RE, BLEFTHER
HikTTp4EF PR E, ARG BETOTEEETRE.

AT, B FRRTERBET AP AR KEL: BAGERT ERALR R
(Attificial Intelligence, Al) M7 %, H AN F £ R VME 5 L F X5E N
EFER, LEHRAEASNRE, LR ARPOERENEEG; Al %%
T ENARLE R F AR AR B AL BT &R N, 12125 A RIERE)
£, FFRMTINGHELR, ERANGIRT RELEAF EEGHT (Pl
o RICRARE T L) | AR ALK A P BE D F TR F AT HH 655
iﬁﬂj’ %E—%éﬁﬁﬁ]iﬁo

RARE
APFEaPIRBETETE R E, BANG L, £5. &%, MR
o, TGRSR G A Al e R 5 RT3 4, BAEFERE,
RFPAPIFG—Fd, RET —MiEFTH%R 7k, ZH5503:
KA FARAE & PEA M k2 A 4L 209 B AT St AT AR, 13 B3t 68
HikFEWLNE R,
S b —F SRt g a9 AR A FH M AS I 4 R AP A S AT F N B H ik E R
K 25 R AT GRS, FR AT S AT ST 28 BARERAN SR, L,

1



WO 2024/017110 PCT/CN2023/106951

P iR A G PEAS M) 25 B ) TR 5 5 M B 45 A R4 o

AT AT B ARE AW 42 F TP iE AT -S4k B (& i Ao B I R,
13 3 4745 P = 5 S0P

V4 B iR A 45 T S MR N E PR FIRE ST M AR i d B AR

F IR A R PR G AT S IR A 2 8GR A AR 25 R

RIBAFIFG S —Fdy, BT —MERN % TR, 046

%mﬁﬁﬁi%ﬁﬁW”%ﬁﬁﬁﬁ$iﬁ%LﬁﬁW 13 82t 2 09 K A
H kB A 4 HEP, RS aTH KN R BEA & A NARE Aotk i3 5
SRR 5

b —FF AR F IRt 69 A AR A iﬁ/md%%%aﬁfr:‘i%’rﬁﬁ%%llf\%ﬁﬁ'l'ﬁiﬁ
SR N E = - RpP e, i%’jzﬁld TR ek, FRTE S ARSI 24 H
AREE AR E PR 4 HF, Pk #%Zlf\#%ié PEAS N 45 R 15 S TER M AR A
By

KT P BARE AR RAS N 28 B 2T Pk 3 AT AR RS 3Tk B & fou
BOHIR, 133 A5 TERAE AR

WP AL e AE KSR N EPT R B -F e MR it B ARAF
R e w3 A R BT R 3 AT AR R -3 AT S A9 AR KA R E A 28 R .

ARIE BT iR B AR KR F Nt An T iR 603 T MMM € 5 — Mk x &, HRIE
Pk B KA A AR M 4 R Ao iR FE A MRS AT H MLk XA, FEATF
HH—IMEKEFPTRE S MK X AN PTREF TS AR A 30 4,

WRIBRAPFOZ—Td, RET —FEFHEREER, 2RI

EFEEAANAR XA RATESTEREAN L A AR S a5
SRR B AW, F R R ey Bk E AN R

Mt R ek oA e X E AN E—F it a9 AR E AN 42 R fe BT iR
BAT-H 3Rt e ik E AN 4 Rt iTaro 3, 33 B iE B A7 -5 3R 2t &
G BARE M LR, B, AR S AN E R FIRE S R M s AR
.

MewR i AL SR 1R E A T AR B ARE AN 4 XA R B 5T -5 S0 i 3t 47
w2 EAE Aok BN, AR ks e R

A AR Y, X B A5 PT A4S TR E MR N B T FE R AR A
SRR VLl B AR IR R E SR M A R PR 3 AT 5 SR 5 49 A AL S b AL ) £

WAAF T D —F @, RET AR %RE, 05
2



WO 2024/017110 PCT/CN2023/106951

BN RE AR BFRIE ST E AN R A R R A
SIS AT AN, 1FFE A R AR B R ERAME R b PR S AT A TR
PR B A &P AR D AT B Ao T 4 F SRR

ARAAE M, R H AN E—# KGR T 09 A KA AR F AR 4 R A BT iR
BATHE ARSI B A R kB AN 45 R iTaRa 18, 1R F] PR 3 AT AR
KZINM AT 269 BARAE R EWANE R, HP, FFFARAEHLNE R Y
1Bk WA AR A o

AN AE Y R B AR TR BAREMAE RSN L BT E Y AR RS
SN BT 2R B A Ak BN R, 133 045 ME R A A S IR,

B8 AR AR AR e, R B AT S e A RS AN 2 AT iR 5 £ T8
R R AR At B ARAR R TE R SR AR P R G AT AR K SR At a9 AR K
B E MM 2R

WA A D S 3k, IR E I ARIE P L B ARAE K& S A A B i T4 & 90
MU B — ARk K R, ARABPT R KA A E M AR 45 R Ao BT £ E A AR & A4
EHEZMERER, HATHAESE —BRKERZAAPTAERE MK XA EESTE
w2 ) AR AT

RFEAPEFO G —Fd, RET —FoFiLE, FEEFIIEQE:

EYV—AREE. A

5 EY —ARERBEELOEHE; P,

i G BAEMATHITRE ) —ARERERTE T ENALF, R H
MAZR AT A E Y —ADREBSPAT, AEMAEE T —NREBRBIRITAFE
AE— 5 36.15) BT iR 6918 5 182 77 ik Ao/ AR A I SR ik

RBRPIFH S —F @, RET —MHFETREHNR, Pkt EheT
wﬁ%ﬁﬁé%ﬁﬁﬁﬂﬁﬁ Pk it AL B B TAE A BT E A

HE—RAB PT LA IE F ek T kA AR NG T ik,

RIBERPIFEG S —F @, BET —MHtENERZ%, LT ENES &
%@%Hﬁmﬁ% By i 1t HAUAR B AR A AL 3 58 AT B 52 Bl K W A — 52 5645)
Pk Gk gy ik Ao/ SAE R NG ik

AW IF P P REEEFTERT R, RATIRE T ERRMNE LS4
)Y AT MM AT AN, FAXEGEEEFERLMNER, 3 E—F Mtz
A9 AN AR 48 R A B AT S MM 2 89 H A MM R raro 2, 157
B Y AT-FINMA 0 BARE MR, BAFHLMNE R HFESESRR

3



WO 2024/017110 PCT/CN2023/106951

AR A Y, AT BARE AR L R A S AT F MM AR B ST AR B R,
B2 A TE R F M, s TR F MMM N E I B FIERMAERA U
B AR R S IAMUA R G AT S I g e R A EM AR R, R A LT
£, MZEFTHRRAEARBMBEREHENER, ERAERETSE SR
okt S AT F R AT A B, T AT E—F a9 A AL E AR & R A
BEERAXFEGIE XERRNERJITLEL, REREREETURER
%%%ﬁﬁwkw,i%AEE%%%m1%£iﬁM TR, ATuAR#ER
R E AT R E R, TUEFOEYETARE Z0ERSRF, F21E%L
BN RERER, BIFEAEREREAFTIRETERREED G AN,
13 R RAFAITER TR, BIKT PRI S M AR A AL 18 4 3B 4 o]
AEME, 1’%%[1’“’% ok Al 1822 7 ik A0 AR 3, *F & FP2k p LA 54509 162k Ak
TIARFEFTERRZ R, FRSERG BT R F ENE T A S ait

M B LA
T @B 5 AR R L P AT AR Rl a9 M AR B, T @AhE P a9 M AR

AR IF— R EHP, S TFARAIREBRRAR R, £ B AEN T
B9ATHR T, L UARIE IR REFEEGHRE,

B 1 A i 5 )Rt 0 — AP B TR kAR T R R
B2AHAFHFRAPREG L —FEFERFTEOAETER;
3R RPIEFE PR C — BT IER T AR T E
4 A KW RP R GG —ARA NG T FRETER;
B 5 A KW iF E A A 69 — AP A Ay R AT AT ER
K6 AR IFHRABREEG—FEFTHEREINENER,;

B 7AKRPIFEAFIREG—FRBNGRKEGENER;

B8 AP iFRupl B —Fe FIXZWEMER,

A ;

- N N

ATIEABRRAABIAR RIFEBAPIFHFE, TaFLELAPIFEL
Bl eI, xR P IF F AP AT RAE, PR 6 E e P Z K P i — 3 5
B SR, MR ARG FEAG . KT APIFPHEEL, AFREEHRA
RAL A B €W F s ATR T PR F 0P A Ak R 3645, o B8 T A PR
5 S



WO 2024/017110 PCT/CN2023/106951

FEEHLPC A, APIFQILYP B Ao A 2R A LA E FOREHF ",
“EZ7 FARTRAEMGT R, WAL R TR R QIR REE R
R 1% R XA R A R AE SR OUT T A B, VMRX B RAR 6 K P i 6) 5%
PR VATR T /23X 2 B = R GG AR 2 AN OiUF 38. Lok, KiF “ 838”7
Fo CBABT UARMMGETEN, TRATEEAHENE S, P, &87
—FZP T RREAGEAL, Tk FA. FRRIXERLRTHEERT| S A
SRR EL, MATOFEEAFEBI BT TRIRIAL, Tk, FRK
BREBAGECIEREL,

B1AAPiFERPIREG—FEFERF EFNRETER, KEHRPFTE
BT iEF ot iR ey B, Bl TAER ThEFd@3E. FAMABUARLS
AEWEEZEMN G T, ZHETURETERRERT, ZEFTERREETUR
FI Ao/ B A0 KR, LB FERFETRE TEFTHERREFELTR
HFP. MERLTFRETAAFMN, FRF R, FREBURNAZKL T Y E S
ik LTAE XA FNF AL E. BT, ZF ke

T IR101. K A RIGEF H AN E At AR ad S a7 F bl fraa, #F
Bt )G &g Bk E A £

TR, A IRAY L AT-FIMT IR B AT BT E SR L e
FTHUP, HATF T A @ T F M LA SR F IR P . Tk, HATF T
VAR F IR S A SR IRR P 6 RAEF I, AT AR R4S F I AT I
B 0T F 3R

AP, EER S ERRTAERA A ERERAL, S
FRMT AR A B F R A AR T, BFERF B TOAHRET
(ST INGE S T2

H P, HBRIEFERL AN EAP T UL NI E1F (Web Real-Time
Communication, webRTC) ¥ &y & %5 #%] (Adaptive Noise Suppression,
ANS) ik, &MEER k. BRE. AABAE R T RRAELRE. F5EF
Mo Bk T 2035 FF AN (Voice Activity Detection, VAD) A&+, %
PAEI AR B AR RIS, BFEREN, AREFRSANREFTLRA
M, TUNBEFREFTARLZAANKEEGFTIH. APFEED PYGIRESTE
PEARM ok, TUARAEEARIE TR AP OETERANT X,

Hb, KRPiFPaiikidaERRmEaRR, TURALEFTHEREA, T
#%4RNNoise B A | R FEAZT 5 L KA H 1T A LAY 22 B 25 69 5 B2k 5 49 4
(Dual-Signal Transformation LSTM Network for Real-Time Noise Suppression,
DTLN) MR A %, FiREFTERAZBEBPIOERNS L, —AN0 LA TH

5



WO 2024/017110 PCT/CN2023/106951

HERiEF (FTRAARERS ), 310X ATHBETERAMNER (57
BARAEN > E) o AT aAHENN) L WALEFTEREA R, TURER
HAERGEHY AT ARSI LOALEFEREA R, TUEEFRARE
Ak, RARI S X, A 5 X 8 B L 5 A e TT A L 36 B ARE A/ R A AR R
5,

3 & RNNoiseA — 7K F & 04 I +HR 5 AV 42 | 2k 4 S 0 T 77 %,

TR, ATRTFREHSARRRBMIESTFREEMNER, RAMIXIESTE
P B R AR TR A S AT F M AT AR B, TSR B A9 4 R AT Bk
HEHEANER, BHIETHE R RNEEA G R ERE N R AER EHIE
M E R,

F 102, 3t b —F St 2 494 A E AR 25 B Ao PR B AT -SSR 2 6Y
HRFMHANLE R Taa R, FRTE LA FMUT &Gy B ARE AR 25
BOHEP ABAERANLE R HAIETERREEAH S

TGS, E—FSMT AR B AT SN Z AT 89 m L — A F b, &
Bp, E—F9mis T B aT-FInm AT LA E WU 5 ARAR . At b —F SR Pt AT
B IR, FRIE -SSR WA AE A T U B b — & SR 2 69 TR e E 3R
Mo AE RN GEPEAR M 2 R TP AR E AN BT A, WA TS
I AG 1R AL 2,

AIFEp P, A S AT F AT A, TR s E—F N g
WAL A M 45 R G AT IR B 8 Lk E AR M R, R AR A TS
Gk E e H kb ek B Ak Ao BRI MGG S AN R (B ARE RS
MLER) . AT 2R RNFEREFE R A RBITIEFT EHREN G, 1£45
G B kTR IE P S 09VADZ B, AmiFs & e F &, Tl 4F
BB IE G R ARSI TR R B, STIRI R Ll ka9 b 139k tb (Signal to
Noise Ratio, SNR) .

FIR103. A FATA BARE AN L5 R PR G 7T 5 90 Wk 77 R 5 45 91 A=k
BOE%, 3R AETERFIm,

TG, AIFE BARE AN RE, TR R LB TR &6
R EAE T E kAR F Rk, YA FMM S TR AR, BRI G TR 4
Z SR PR IT Ky A0 4G T SR

T K104, WP b e RSN M N AT R FIRE S IE R M AR Uiy
B AR MR IR NUR A BT i 5 AT R MR A AL AR 2 R

TP, EIFRAETERFIMMG, T A I AE I A4045 %2R 5 R i AE A

6



WO 2024/017110 PCT/CN2023/106951

XEFE R RN AR A N, I ARE R ILE %R W AR A 69 4F 5 3t b
Mo IR Mt 1T 35 38, ) o b5 300 TR 4 B 0912 5, FRARHE B AR 4o T VAR 3035
B 33k 2k A 4 35,

ARG 5 5640 P RAE A 1EF TR ok, RBAFGGE S S AN E A 54
6 L AT F MM T AW, FRA A H A EHAAN R, M E—F Mg
R A E AN R A S AT F MM B H A EHA M R TS, 7
2B AT F A 49 B ARE AR LS R, RAE AR R 2 R ) TE SRR W
AR A, AT BARE AN 45 R3S AT FIMMBATR B it feR B OHR,
FF B e F 3R, A IETE R 5INPT AN 2 L5 F TE R P AARAL iR
th B ARSI MWOA R S AT S IR g R A E AN Z R, BE R EET
£, MIEFHRREEA B BBEAETHENER, ERAERIESTER
Hokst G AT SR MU AT AL BB, FT A L —F i a9 AR A F AR ) 45 R A E 4
BEEREEFIGEETRRMNERBITELS, EHEAERELEATUREFL
SOy EMAENAIZE, RS AERMNATIETERAENLER, AT R#H
REAET AR B AR, TUARFORYEST. LENEGRERS, FRESRLE
B ERERER, BREEABREREATONE TR RREAEAGRAN, &
B R ZAFEITER G, MK T IR BT MR A A% 5 K509 7T A
M, AEGE R Sk AnALG R kAR AR, T & APk p A BAFAG %R A
R T EERG AR Ao F

AR FEEEB P, EFE AN T VR MR R8s, BT LR T S R B8
K 28 R T VA B — AN S AR R & T

E—LFHBIP, PR EERAENEROIESEFAMF EEETWE
fﬁﬁﬁ,%uﬁiéiﬁw Lﬁﬁﬂiﬁw¢@éﬁi\%;%$@°
Hob, PRt b —F IR 2 6 AR A P A I 28 R Ae BT Ay SR e 49
%%%ﬁ%%%ﬁﬁ@%%ﬂ,ﬁﬁﬁuéw %Wﬁf%ﬁﬁéiﬁw TR,
Q5 KRR L7 X, 3 E—F et 2 a9 AL AR 48 R P 69 % — i
BAE, AoPTiR G AT F MM R 69 ok F AR 4E R P 00 B R AE AT
38 F AR, AREPTA R ZBEFALAZ P E Y ATF MM 49 B AR S A
MEER . ZARE, TR EFF AN, T UM B ARE A
M5 R

Eb, BBEERAE T A TR FOLEF AR M S 3 F R AT
MG, FEIMEFMM T L2EFOME, LEONEFMRNT ARMEEF
SR, STAR SATHFIMM, LT AR E—F3, B FMmind el % —hd
BITURE: % ZBEERN TATHREFHRRABEN R B, o5 F0

7



WO 2024/017110 PCT/CN2023/106951

PR R, AR, X BT FIRMAL T LA E SR, ANB) SRt
RO B Z AR RAL T VAR FE] o

TG, YATFIM e A EMAN S R P e — R, TR
T A& TR R E G S AN R B ATE MM (RAZIT RN A) #AT4ENE, 7
FO9 B AT SINM P 6,515 F a9 E, T1E HPa. E—FImat B a9 A E A
MEERFaF BEAT AN TEATAEMN E—F M (RIXTAHB) #irEF%
AL IR, FIRGE SRR M AR A PN A9 E— P s SR, T
TAPb. K ARILTH H X xFPaAePbit 7t 5, 153 % = WFME, TitHhPc.
TG, TS M RARAE R B AT F IR L 69 B AR F AR 25 R,

TGS, P 5 XA BR KA. BRI, E-FHME. K.
1 A Fe, AR T E A 3G 8 P ey — A, AR KAE AP, Pc=max (Pa,
Pb) -

g pF, AL RERANEROEMN L FMM T, MAKEN
IR T EAIR B AEE T B R, PR AR AL A M 25 R 46 2 F IR
WP, AT EMEPENREGEBTO S AMEA,; L, Pl
b —F IR 2 A9 AR A E AR 25 R Ao BT R G AT F MRS 2 69 Bk E MEAR I 2%
RITRRASAIE, BRAMA LA TMMN E ) BIRERANLE R, . 42
PR X Z R E FaI BN S, RRAFIRHHE 7K, A E—Fmmst g e
BRALEEAAN R P AN B E AEAL, foPfE Y AT MMt 2 o9 5k
A 2 B P ARG S RGBT IR AN B0 F IR R AT, B RS R
1i; RABPTARFZHE R, AR YA -GN B a9 B ARE S
MR, THIRE, KRAMKEHGEFTEEEN, TAP kA B AR
AR 2R R

TGS, AR E (TAN) TOARBEIRE KL, Pl T ARBEHAL
N BT A bR 18 2ot 3R PTR R 89 S 2, Pl R 256, L AT-F MMt &
09 FBEERAA T AR T A TR RAFLEFT AN HE LTS ATFMM (RLe
AA) BHITARNE, FROLTTMMFORERENRETEANREOLSEF
09BEE, TILAPA[N], PA]TEMA O 2n M TE (nfz) 89mE, HATE
BALAEOZE1Z ], —ALEZGBULRN T AT ROM b 55 mE, L
— I S 49 5 BAEEAL T R T R AST L —Fm (RIRIRAB) #4745
G A P, FORE S SR W AR BT FN 69 L —F 90 m P A9 TR A9 9T
P EEAR B 8,15 S 09 B E, ST A PB[n]. & A & H 5 XA PA[n]#=PB[n]
H#HATHE, BRRKENESMENA, Pl Tt APCn]. THIES, THE
B F N BERAR G S AR A B AT F AT 2 89 B ARE AR 22

8



WO 2024/017110 PCT/CN2023/106951

TR, PTG A XA BGR KB, R IMA, HH A, Koy
A A A AR T Ao AR 48 P 69— A o AR KAE N 1], PC[n]=max (PA[n],
PB[n]) . #lde, 3T LAT-FHMM P HE—AME, W Ras S Ebi S B0
BAF R KL, AHA B ATFIM P 69 5% — A G328 F S BRAE, B4
BRSO

fE— SRR P BT R BT AR A0 45 ek F AR MU N B AT R TR B T AR M
AR OLdE: A PTRANE RS MM AT PR A AR B A AFAEAR IR, /33| A
REAAZ 5 BT RARIM AR TN 2R FIGE TR MR A, R+,
TR R B AT NAZ 5 Fo TR A4 TR F 3Rl N £ PR TR 55 T MR AL,
XAIRE, FTAK 43 Mgt AT A AR BRI, 4R 3 FR0E & MRk W 4542 AL &9 T
A B AT S

kY, FURAIEZE R O3 B4 R, TR R IE, WA FHME

(Pitch) , i 7] YA A &8 18 ft % J32 —4L (Per-channel energy normalization, PCEN)
AL, AR RINFEA 1 R 4 (Mel Frequency Cepstrum Coefficient, MFCC) 4§ 4E
FH. FURAFAELE BT ARB TR E T ER RN N RF R FRAL,

B2A AP IFERPI B XA EFTERFT FNAETER, BHhEAEL
i & T ik FAe ) A oak L AT RAL, B3R AW iF KRR G — B FTER T K
WRMAETER, TEHEESE2RE3IN APITRED 7 FHTEM. LP, 4o
B2Ff T, %7 k7] 8,35

F 201, FRBURAE T, *RAEFMPUET L, F B LE ST
F I

TIPS, RAEFHME ST HM LA RFIA P, Pldo, TUAIEFR
EHZPFT IR AT HRIEBERE, & B3 lE5MabiriE=g, MAET
A IEHe M, B ARG Bt TS A, 23MAHE B RIEFTMEEA
MR IR 6 B AT IR, VA MR AR E ka0 ANE S (JTAS0) .

T 202, RBAFRAF e A A PO ESTERANE L, SFALEY
B AT -SSR AT AN, FR B A 6 Bk AR 4

TG, FURF RS E AT URANSE &, A HANSE A+ O VADAE
1+ 2 RE AL 3R 3t 5 69 TR 1B 5 E AN H ik fFSOBEATAR M, RAX 9 IR BB A 89
K, BT A F]2564N 97 2 69155 A A EPI256], BRSO & 69 k& AR M
R,

T 203, FIBF L AT FMMAR L A& E—NFMM, FL, Wk FHE204;
N, PAT P E206,



PCT/CN2023/106951
A, =TIAR
SRR AT B2

£ ] (é— :ri
13 3] & A7 5

0 2024/017110
Xt F %
w5 AE I Fenk B IR
VEM A 2R, NPT IR A AR
BT aR A A,
g 89 X 15

TR PR 8
T BRI L — SR a9 AL AL T A ) £
M 45 R AT
T 204, ﬁﬁi#%ﬁ@ﬁ&%ﬁ
v &y B ok E A 4
SRPR P 25649 5. 4 15 5

p—AF Ik, RAEE E—FImm
ER, AT FH206, KT LA

ERHATFALER
% 729 EPF[256],
NEER) -

/2{:\‘ /'ﬂf;‘ri 7}/'_?/&“]
£ 3t 5 A7 59

MR H
5 2

WAT T 2076

LSS
T VAR F B KB 77 X A7 ﬂ@Aﬁwm%ﬁ 2 (B ARE AN
TR, MAPTEMIXE R

%R,

a9 5
Ao 25 R Ae L AT
flw"r st 769 B AR E i#fi«m‘l
PGy, £ —-F SR at o A AL AL iE kA £

F IR B AB T Fk B IR,
L

TR PSR RS Y, TR L—F
&

X, AR BT E IR AR s

P[256]=max(Pf[256], PF[256])
%ﬂ: El #T e i#’izﬁ“]
LB A 45 6 25 5 SR
e

F %205,
PBEATR B At Aok B R IR, FE IS TERFIAM,
TG, FRIRAE SR B A AR EP[256],
T G R AL 6995 512 5 S,
¥ %206, fkﬂ" B AT -F i xt 2 09 B ok A
RN AT R B AT AR B R, 13 B S TR E R
SR B AR AR B R IR,
& o2 TSR
,‘ J E] #T‘kfﬂ'] )\/fcz

ME2R 5
RAFIE 4 A 4 IR IR IR

22 13
El

’)\ A eI
TPl ay, ﬂu%%V%%%ﬁ%Mﬁﬂ
L2 %S1, HBPAnds
F 207, s TE
%o
, ok FIR R, FRRI) WAL LT B AR
P IR208 . B AR ANAT T Ao/ A0S TE R F I N 2 TR E S e W 242
S IR R GG AR R G AL 4 R
/\
F]
é%
e

"%’%ﬂa’&ﬁé Al
2l A RTE R A A5
5215
TGS, SIAEHN FIRIE TR MR M ALZ 5, TR, 1R
)X%U‘i’ﬂii Z 309155, ARBFIEFER M EERGBEA LT RE, TiG4E

RGBT H
+F 201 ;

,A%%SL
ﬂ,Mﬁﬁaﬁ%%aﬁWM&ém
Ty, I ANESTRS2E AR N

IIANERIRIES e M AR Pt 7R
, By RIBTER T AN RAESRE ’E:"‘Q’J%u #$ 83, %:—’3‘[‘

Bt %Sk B A AR T — 5 SN E F
FIm, F2, NAaF
10

SR 4
45V AD# th PF[256)],
5%«209 HIF R G B A5 R 8Y JR 4

* Hiu 7F.£ o

Dh



WO 2024/017110 PCT/CN2023/106951

THIE, FiETRIELR, TR RAEFTIMMOATE R A, i T 1A
ERAAL, BVEAEAERGBRAEGINM, W TR T HK201, HLkiTMkE
kAL,

AR PIRAIEF IR ok, AT A LA R0 L5 F R F
BRAERGE R ERTREERN TN, EEAGEREEATAREFL S8
VADFE &, #H4%bRAAIN RO VADS IR RMEEAN, TIAEFH 2HEN
R EAE, FEFERERE AT UEFNRYIEST. 50004 E, RAE
SlEzayim i f3oRit, SERILOWBRRIETLTLEAHERRG, TUAFE
G IR IE TR M ARA MmN, EEKTIRE TR M AR A 2% S B
89T R AR B, ARARAGIEFE R R, RABFERMR.,

B 4% ki L R — R A NG kAR TER, B5hADiE
FPIRBE S — R NG T RN GIRTER, TLELH-RBI4RL4 K P iF

MR IFIL, BBEARTINE R THE 586, FAMAEARSZ AL LFEMF
Wio BT kT AR NG REE AT, 2R E T UUR A AR fo/ S A 69 7 X
KA, ZGRETRETEANAREFLTREY. FEEFIRET A FM,
FheF &, FREBABNARTIHREFHA RS, LT AHE T EMF L
B RRARPIFERPINGF2GEFTERREERT AL AT APiFFIT
&R AP RE BT R Tk

Yo B4R, %A k03

B IRA01 . K A FGLIE S A okt B AT AR R IR AT A, 13 3 A
SO AEERERAAMER, LP, TR YITHAFTMNM KA SHLMIRE
For S, 05 F AL

TG, THKA (FF) EFHBEELSR P HIABEEHEBH RSN
M RA AR R iE S, FURA AN ) 4o ST AL T A5 R b 3 B 1] B 5 ob ik
o3 &2 (Room Impulse Response, RIR) ki% & . Titég, FFRESIFH 6 FRiEF
HIBEA b P iBEHBE—REABEDGINEE., BATH AT IMT L2 ) 4
B F TN, BATHEARFTIHMT AL F EFHANRE, ZARETLETAL
REE T Rifsde . AMB A AP, FOEE, MRETUAH, EROLEF,
WRETAHO; URMELAN AP, HRETAROSTERLENLEZN GO E, 4
AEGBAER IR0, M EEQSEST, BRIENL, FEMEEROLLET,
FAE A0,

B RA02. A k4 AR F SRS B GG A RAR RS M AR 25 R A BT B ATHE K

IS 69 A A H R S AR M 48 R AT AR IR, F R L AT AR A IR
11



WO 2024/017110 PCT/CN2023/106951

st 69 B AR R EAEMER, L, PTERFELARASTRANE R G5 5%
REEE T ZAE NN

THIEG, KTRPOFEENLEReSTATAE KPiFREPRE
B E R kP A aR A AT LN, T LR S B ERS R A R ERASEF, L9
KA XM LT H A X a4 p 69 FEL AT 8R4, BARm P T AHF A L%
MR, AERBRAL,

FIRA03. KT AL BARERAE RN 28 B35 Ak 3 AT AR RSt 17k &
fEit Aok B IE I, 23048 %R KSR,

T RA04., WP MIE R AT AN TR IE SR MR Uy
B ARAE AR TR 5 UA BB R B AT A A F SRR 2 69 A AR AL E AR I 2%

%405, ARIEFT L B ARAE A TE R F 3R bl Ao BT iR 2605 S0 MAR 2 % — Mk £
A, RBEHAFEKBERERENNE R oK EHRAENRERTEZ MR X ER,
HETHASE —REXERFAS K £ ETITRIES SRR &R 317
%

TP, MEXEZTURNTFARIERAHIEZ AGE R, TURAREIMAL
T, PlAe TR AR Rk HE, F—MKRXEZA TR B AR KSR TN
Aok 3 SINMZ F 69 £ 5+, B _MEA XA T EEARABER FHALN L R
FHAMNAREZ R ESR, P, ATHEZ—BRXZGF-HRRBEL, A
BRRATFHES - REAAZOE _MESKO IR ERATRIBEIRE LHITEE.

TR, TEATFIHAZ—BREAXEZRTAEALS _RMEAX R THEBARREX
Z, HEFZ X T AR R Efo 5,

TG, ARIE BRI A X R E SR RSB A BT 4, AR
P, TAARDLEARMEXFZA BAR, A RAR®EEF 5T E RS
F R R A P AR E A, ABH RIS LS. AR
STAABE IR E KA E, Pl T AR TR MK AZE . AR
EHEFIRE

AW iE R RM R N Gk, AIGIAEY, KiEnkgE ikioiE
F R R AE A — AR, B R A TR Hok B IR R ) 6095 S TR
M AR BT R A SR R TR, %G ER MR TR FiEEkg, i+
5 & AP B LA BAT R TERAL 1, RAFTERAR.

ke, A AL EEBANEROEN EHEATAMN Y AEBETNE
— M AR, PR R A SN2 R O3 RS P B AE S
P AR A RAR

12



WO 2024/017110 PCT/CN2023/106951

Hob, AT E—AF A F IRt 2 69 B AR RS AR I £ R Ao BT ik B AT AR
AT IR AT 2 69 AE R R E AR M 4E R AT R G T8, AR PTE S AT A5
WA R 6 BARBE A E AR MR, a6 KRAFURAHF TN, F E—HKFM
PR R 69 A A AR R E PEAR M 2 R P 4G 5 AR AR, AT R B AT A I
TR AT R EEAMNER T O E - AMBALITTE, FHEZFAM
FAE, ARABPT IR F ZAF A BFEAA A R AT E G ATAF A TSN R 89 B ARH R
A gE R,

Tikey, AR REASERAMNEROEN L FMM P, FOLKZ a9~
T EANIR B EE GO SO AR, TR RE N RO F R
P, AR EORMETENRES AL TOH AR,

b, PR E— B ARG IR AT S A9 A AR AL E AR 45 R A BT iR B AT A
AT 2GR R RS M 4 Rt iTaR /IR, BRI PTR S AT AT IR
MRAT 20 B ARAE K EPEARNE R, ks AR AT TR ECE 6990 B P a9 B AR
2, RAFGTE T KX, 5 L—HF AT R a4 A ALE AR 25 R P 4y
B EGH BAFABERAL, Ao ATR L AT AR A IR R 69 A K R E A
ER P A L A AT A B B A AR AT, BRI SHEARE
{h; WRBAITEFRKME O F N RFAL, AR PTE G AR A F AT 249 B
WEERFEREAN LR,

Tk 8, P K AT S TR AR R F IR MU N 2 AT 3B TRk W AR AT
Q.35 TP ANAE e R A K53 B /T IR AR 2R F 09 AF AE4R IR, 13 3] B Andpy
ANET: B AARMANE TN ZTRIE TR REEA . &E, WAL H
I NAZ 5 Fo P R 4045 TR A K F 3R N\ ZPT R 15 F T MR AL,

B6A A iFFAPIRBG - ETEREENEMER, ZEETHHEM
Aa/ AR, —ATEREEFHERASFTECT RGP, TARAIHRTIEFTH
Rk R AT IE TR, W BOATT, RE O

EFE AR SO0, KB A KR AIET EEA N A A A S AT
TN AT AR, IR B A g RS A R

Kol 45 R ek A 3602, X E A E—F 3Rt & 69 8L AL AR 25 R Ao B
R YA IR R 69 H ok E AN 25 R AT RR S AR, AR PTG AT F ST
289 B AR E AN LR, Kb, PR A E AN 2 R b RIE R W AR
ARl .

e L IPAE 3603, X B A K T AL BARE AN 4 2T Ar iR Y a7 & 5t
Frog B AR i Fouk B il Ik, FF R A0S TE R G SR

13



WO 2024/017110 PCT/CN2023/106951

AN 604, X E AP RS TSRS N B BT iR FRE SRR
M EEAEA A B ARE SR F IR UA BT R Y AT 5 R AT  ag AR AL AR 42
Xo
RWIF PR EFTHEREE, K AMILE T S AN ka2
89 B AT MM Bt AT, FR S EEEEAN LR, S E—Fmmt ey
KA E VAN 25 B oo B HT SRt 6 ok E AN 4 R TR AR IR, 153
BATF IR 69 BARE AR R, BAFHAAN R HHET SRR
A S, AT BAREHRANZ R3S AT F MM 7R B 45 ek Bk, 13
B A TE R M, A AE TR F MR N 2 TIRE S R MR Wk
B AR F IR MUA R L AT SRt 2 a9 RS AN R, @3 R A LA FE,
BT MARA SRR ETRANE R, ERABRIEFTERE X
st 5 AT SR AT AR IR R, ST AR B —F SR a9 4R A P AR ) 4 R Ao fE G iE S
e H kR E A ERANERRITELS, BEGRERLETUERER Y
HEWARMIZ ., TSR ERRAR BT ERANER, AT RER#ITRE
it Ao B IEIR, TARIFERES. R LR RE, FEERILE S
Ul tE R, BRHAERERERIEATIRBETERREBEAGR/N, £33
R RAFa e F MM, MBIKT LB F MR M AR A 38 B 5 HIEA9 TR,
e H ok A AlTS = ik AR BAR3E, 3T & AP B A A BTSSR, B
T ARG AL e & AR

ik ey, AT H R ENHAR L RO FMN Y A EEFGE —EA,
P b AR A G PEAC I 25 R Q353 2 F 9 P A 15509 % —HEAE

Hof, PR A 43 R ak &4 H60218 B A8 i vATF 7 X AF AT AR AL E P AR

LR AT AL R E AN REITARE L, FRFAE L AT F MM 26 B AR
AR R

KRBT HF X, 3 E—FMMat 2R EHAS MR P 6 F —mF
i, FoPrik B AT F MMt 2 ey ik B AR R b &9 % — BT H, 17

P B BEEAL, ARIBIT A S ZEFALHA PR S AT -5 PN 2 69 B AR S AR
éé%o

Tk ay, P EEEANEROIET S -FMMP, XTI EFE
ANIREGEEFW SR, AR ERLNEROIEXT L FTIMMP, A
WX ISP FANDIR S G EEF0F BT,

Hob, PRl 42 R ak S 6021898 B A B i VAT 77 X3 Araf A2 A i P A

25 R o B2 5ok 5 A M 28 R AT Ak A AL IE, BV % HT MR A2 40 B
PRiE AR R

14



WO 2024/017110 PCT/CN2023/106951

A3 TR IR Z M B P ENRE, KA E ST X, s E—FM
PR R GG A AL E AN 22 B R A AR B 09 B BAERAL, Ao fT iR B AT SR T
R 09 ik EPEAR M 45 R P a9 XT 2 89 BT AR B0 B8 W%?ﬁ&ﬁﬁﬁ A
B, RBAAT R T E BB, LA LIS MMAT 2
FRERANLE R,

Tkey, PTRFRHHE T RAIRR KA, BREME, i HE-FHE. KA,
it H Aok Fe, VAR H Ak T A P 6 —Ab,

Tk, AR AR, 835

FALPTIYE U, 1R F A AT A ds TR iE & TR AL A A AT IR
73 AR ANE 5

ZTMmANEL, REARTEBDIRRAG TMANET R IETHERMA L
BA R, AT B AR NS T AP R 045 62k 59U N BT i TR 5 5

Mo R ZAAEAL ) At B ARTE SR 5 S MUA R AT R 3 7] 5 9 Mt &2 6942 A 3% A4S
/ﬁl’]?$

B7H AP iF R ey — A NG EENEMIER, ZEE T hikft
Fo/ A F A, —MTERAEBRBINFRXEFLTRET, TRIRATEA Y
Bk R TR NG, BT, ZEE .

BEAMAERTOL, KB R KR FRALEF E ANk A4 ed AT 4 K
TR, BRI RO AL RERENER, £, A STHEAE
SN K TR &AM AR B A 0GR

RRAGAEIRT02, 1R E A3 L —AF RTINS 2 0 A A AR A E A M 42 R e PR
Y AT AR A U B e A AR R i#’l«ﬂ’] HATRRA L, FR TS AT
AT IR 2 69 B ATRAR A E A 2 HoP, PREAF AR RS AR N 2 R
W& 5 o M A A Ay oy

Bk OB IR AEIRTO03, R E AR T AR BARE AL AR 45 B 2t B iR 3 AT A A
TN BEATIR B AE AR B R, 1R R S TR A A F AR

B 26 A8 A S NAR 2704, 1% B R 5P A0 45 TR B KM N B T iR 5
MEnf MR DA B ARAE A TSR 5 3 MOA R P 4 AT 4% R G 3R &2 69 £
AAEA @iﬁw%%

P A2 R AL 38705, 1K E A ARIEPT L B ARFF R TSR F M4BT L T 04 5
P E S — AR K R, ARIE P E A AR AL S PEAS I 25 R Ao BT £ 75 AR M AT &
HEF_MERKER, FEATHAZ—BRRRXAPES MR X ZITLES
M 1 242 A 3 4790 2

15



WO 2024/017110 PCT/CN2023/106951

AR ABIREGRA N GEE, ENATAEP, FHEAERE EFfiE
F R W 5B AE Ay — AN BAK, ST AR G lh R Sk B B R SR 6005 S e R
M 2 AR AL BT i R OO IR R AL S, DG 132693 A, TR TiE %%, 7+
5 & AR B LA BT TERAE S, RAERAR,

APF LB R T — A FIRE, ZETFEE P TERAPIFH LB R
WA EFEREE Ao/ SRR NG EE ., B8A AP IFERPI R —F o T84
BEMER, £-F1&8000. 4 E801, UA 5 FLER01:B 12 4E09 448 53
802, A, AEE8024 A T EROIMAT H HEMAR, T+ EMAZF
2 32 B BO1HAT, VAL T i &L 32 3B 801 AL 45 P AT K W if 4 — 52 56.15) BT 14 0945 5 &
R kA RN T k. HP, REBUHSTTUAR—ARSA, BEF L—
AP B A .

A i REPIERME T — A LTk AN R, PRt AT 8 AN
RAEBATENAR, Pt EmnER R THRAES T EAAPIFLE—F
Fo AP P K 8935 ek Ty ik o/ AR R I & ik,

AW IF R P LR — A MRS Z 50, TRTENES TR ETHE
MAL R, BTt AL P A AL 3R 55 AT B 5R Bl 4do K W 3F L5 ) 1209452 5 1%
W ik A AR AN T ik

LR PR E TR REE . HANGEE. TR E. AHAR
BT RAT AP IF G RAEPIPTRAE G IESTE R T ARBRA NG 7L, L&
PATZH MDA ST R, AELRERG] P ERGEGHE KM
T, ALK FHEE R PTIRAEA1E 5 (2R 7 ik 3R A I 4% 77 ik

16



WO 2024/017110 *x 7F|] % }1{ _:':5 PCT/CN2023/106951

1. —#iEFMgr ik, i
R TR G & PEAR M S R AT A AL P89 B AT F M WU AT AR R, A7 B 2 89

HiEEWANE R,

A b — IR 2 AL A 25 R BT G AT IR R 6 H ket
A 25 RAAT A A4 3E, AT BIATE S AT H MM B 69 BARE AR R, A,
P AR A A M 48 R B FRE T TR R & A i o

AT PR B ARE AN 25 R TP L B AT SRt ATk B BT AR B AR,
13 3 45 Mo 2 SR i

T BT R A0 45 T F IR MU N 2 AT R TR F R MAAAR AL Vi g B ARTE
IR A BT I & AT S 2 69 AR A i#’l/ 145 R,

2. RBRANEK | PRkt ik, P, A EERLMEROIET L F
P G AEIE TR —BERAE, PTRARANE AN R Q4 R F M P A
A B A

P2 b — IR 3 60 BE ) b A ] £ R A B3 3 AT A A 6 Sk
AR 48 R BEAT RR A AL 2R, R PTIE B AT F BN 2 49 B AR AR 2
RIFER

KRR ET X, 3 E—FMbiad a2 ERASNLE R P H _mF
{8, Aoprif S aT-Fmiad 2 ey ik Emang R b oy —mE At g, 7
B A FAL, ARIEPTE B ZBLFALA L PR G AT F IS R A B AR P AR
%X,

3. ARBAANELK | TRk, P, PIRERERLMNEROIEN S F
MLF, %ﬁgé’]ﬁé’q’ﬁ?/\%‘S@E%%éﬁ FY AL PR ALE A
M LER QG F MM, PR FHRRZ 0 AP HEANI A EETF LM
FAR

Pt 3 b — SR 3 4 HE TR 5 A ] 5 R A BT A O 2 69 B ok
EPEAYN 22 R AT ARG, A EPTE Y AT T 2 49 B AR S AR M 24 R,
B.4%:

AP AT AR Z A9 B P NI R, RAFGOTHE X, 5 E—F9M
WAL 7 4G AE AL E AR M 45 R P A S AR B ARG F BMERAL, Bk B AT E SRt
iﬁﬁ&éiﬁ% 2 ey xt g 6 B R AR B0 B B B AL AT, 153

/\#%i'fﬁ;
ARIEPT R T Z 09§ S BERAE, B2 Pk B AT F 9t 2 69 B ARE M 4E

17



WO 2024/017110 PCT/CN2023/106951

m s R,

4. RRIBMAN B K2 K3 ARG F ik, L, ARG HE 5 X A% KA.
B ME, T E-FHA. Kb, i E e, AR A AR R 6 — AP,

5. BB AIRK 1 Arike Tk, b, PRk ands IR MmN £
P 5 G R MR A, 845
X BT i A0 s ek F S M AT TR A AR 4 JE A9 AR AR IR IR, 13 3] B ARSI AAE 5

BTk BART A SN E TR LB ST MR &, FHrER
ARETANAZ B Ao B iR 45 Te 22 SR N AT K FIE S e MR A,

6. —HERRNL T *, 3%

* A wa%%(% PEAS N kAT AT AR AT SRS AT AR, AR BT B A9 AR K
Bk E AN H b BT L ATAE AN K IR E A AR B Ao bk i
SRR 5

3 b — A A G SR PR AT R 69 AF AL A B AL N 25 B Fo PR Y AT AR A S SR i X
MO RE EEEANE R R ITRAELE, FIA LA KT IMMA 68
AR EWRAENER, L, A RAEASFZHENE RGBT ERREBA
W

LT P BARE PEAE AR £ R 3 P ik 3 A A R 5 Mt 472 5 46 1 Aok
PR, RIS TERAR K F L

PR R 35 TR AE AT I N Z P15 F IR PSR, vl di B AR
A TE R F UM A RPT R B AT A A G 90 R 2 a9 A AR AL i#’l/”’l #X;

ARIE T B ATHE ATE R F MM A T K 43 SR 2 % — MR X A, #HRIE
P KAR A E AN 4 B Aok EMAMAREHE & Mk X E, FLTF
HRFH MK K EATR S MR X RIPTREF R W E&EAH T,

7. —FiEFEREE, 015

EFEEARNAESR, RE AR FRIRETEEAN B AT AL L AT &
SRR AT AW, 13 R X S 6 B ok E A N £ % :

Ao 4k R ERAAE S, X E AN E—F IR at 7 a9 AL A FE A 42 R Ao BT ik

L AT F AT a9 Bk E AR 25 R TRk R, FB TR Y A5t &

G BARE AN LR, b, TR EHLANE R G FIES B W R
B

Fem b 3R AL 3 1R B AR T P7E B AREPEAA N 25 3 Pk Y 7T -3 30 pi i3t 47

A AL AR B, 3R s TR SR
13



WO 2024/017110
ARG NAR
PR

PCT/CN2023/106951
XE NPT RS e T MM N E PR L5 S TE% R
VLR OB AT 2 SR L BB AR Y BT S STt R A9 AR A Sk AS )
Q. — AN LEEH, 15
AR RE AR AR ETEEADNE
SR AT AR, 1F B RT NG KE R Sk E AN 2
TR AR A EPEARNAR S Ao T 03 SR
AR AAR IR,
N2 -‘/'J—

4R
AT AR K SR G AR A
PNTIR

V

Q

LR AL IR Y AT AR R E
HE AN E—H A SR & a9 A KRR S AN 2
\ —;—r—/%\‘ l—é_ i#/_k/nlj
A IRMIAT 2 49 B ARAE AR A 4%
18 F ek 1 2542 A 4
7]<

R, AP, BT SATHASR
B IH R AR 3

& R AP ik
TR ERASAE, FR TR S A4
b, PTEAF AR E AN 2
B T B RSB A
SR TR B AT Aok BN, 133 s TR R I
M AR R M NAR 2R 4
BRI EMEAE N 4 F .
) 44

R B
LR AP AT AR A F
X E RGBT R s PR B K S M N 2T K15 514
R R AAEAL D A B AR A TE SR O MUA R AT L AT AR K SR B A AR R
A ) 25AR B
W%E* — MK XA, ﬁ%ﬁgﬁﬁﬁ | & PN £
MK XAZ, FETIA
%WM@!‘# TN,
9. — M FIXE, AR FIX
2V —NAES;

= EI +
B AARYE PR £ B AT R TSR 5 30 Wi Ao B £ T 0% 590
B —MEAKEITAS ML XA ABFTSE
&t

$ R Ao BT iR F AN AR K
VAR
L5EE Y —ANRES

4
BT RGBS, L,
ARG RGHATHITAZE Yy — MR ERHRTITENAER, PTRTHE
WAL TR PTIR B Y — AR RBPAT, VAEPFE E F — /N 38 8 Ak 9% AT H) &
K1-5 4 —3R B iR 6915 G Tk 7 ik Ao/ I A A B K 6 Pk 69 RN & 75 ik,
10. —HP i B AT 12 AR, P HE AU 3 B AR G602 A+ AR
K, Pkt EAs B R T A48 AL 32 38 MAT BT SR LA A & K 1-5 4 — TR B ik 948 5 [
w2 ik Ao RAAT K 6 Bk 69 AR D 4 ik
— APt AR B e, B AR e 0 i E AL B, PRkt
WAL B A A AL 18 R W4T B 5
A& K 6 PR a9 AN 25 7 ok

B 52 AR AN B K 1-5 A — 0BTk 8915 F 16"k 7 ik Fa/ HAL
19



WO 2024/017110 PCT/CN2023/106951

101
SREFH L 0 RO B A0 4 T B AT, e |
BRI R A

v 102
bl o= L DA DY it oa | E S i B sl ey L D ol VA K R i -
PERS N 45 FodE AT Rl & AL, AR P =5 w2 et b (1 H bt P i 45

R Horfr, P RYG PESTILE A rh P e 1 AR M X 2% A T e

Y

103
BT P EUAR I A I &5 R0 T3 A i 5 AR A7 10 7 4 o A 7 37 -/
Bk, 151074 BT T

\ 4

104
16 T 746 R e 5 ST N 268 3k T V0 5 PR R A BT, LT Fl b |/
AR Mg T LA R T 24 i S0 7 A 5 A 4 R

A 1

1/7



WO 2024/017110

A 4

PCT/CN2023/106951

201

ﬁmﬁ%%ﬁw,ﬁﬁ%%ﬁMﬁﬁﬁﬂ@,%ﬂ%ﬁﬁ%é%%ﬁ%~//

A 4

202

IR A& S PN SEL A (TS Sid MR N 508, M s i Hwrs |

oL eE g U & E PO A 0K AP AT e Rl EE

DRI — E RO, R AR RV A TS R, nf B PR O BBV M A I 25
SR 2R SO, B R SRR PR A B A R AT R b3, A5 B 20T 5 A
st o7 B B 0 P A 45

Y

FeT HARIEVERS I SER, FIH Pl TS 1 48 B g S v 0t 24 il A AT

204

N

205

N

MEFE fhTE AN I R, 19 AR BN A

\4

206

T 2T E AT, R STATE RS B AS IR, R BT TR A e P B ik __,//

S 24 i AT 1T P 0L UF AR TS Y, 15 2 AT A6 RN i Al

>
<

Y

207

APIAE B T & AT PSR (R4 VR IE S ER, B2l Birki NG -

A 4

) W7 L 75 A7 TE £ Ak PR P TR 463 5 S0t

2/7

208
13 H b A e 5 A0/ BTG B 0 U N 2 T T PR IR A AR A, %
DA% I A Bt i LA B 24 AT AR oL ) A 2R 0 e s 0 45 2R




PCT/CN2023/106951

WO 2024/017110

s
A

Az

(RGi ks all
(i

b TN

I=8=Ri
+
45

\ 4

gk

T A

B

, |

+ & _
v, @ > T R
I fE. _

s, K |

|

—

Kig

RO ¥

1%
< 5

R fEFEHY

i}

Ejiiill

=

£

\4

A 3

3/7



WO 2024/017110 PCT/CN2023/106951

401

SR FIUBEIE 3 PRSI S I8t = AR A S AT A, A5 B0 12 10
AL AR NIZE R, St FTIR = B REA S B A 3 AR bR 2
ANAR 3 A

|/

A b AR T ST W T4 A R TR o 1 A 0 435 SR AN IS 24 TR R 5 A

X R R A LA A I 45 R AT Rl AR, 15 PP 2 BTRT A it

SR AR FEATE PERT I 46 L, Herfr, P FEACBR RS PEAS I 45 3 rh v
T g ] 2% AL 2R A

402

A 4

403

A PR H RIS AR A I AS T BTA 1 R A S S AT W75 71
WEFTIHER, 1S HTAE PR A B

A 4

K DI IR A7 Ui B MR A 5 UM N A T 1 o A IR R AT, DU H
TS BN A LA B T = R A5 SO o PO A A R 3 1 e 0 45

404

\ 4

405

AR ISR T AR A B e 35 AL IR T IR 4 1 e SR o 3 — IR R A8, IR

B TR A AS AT I PR AR 45 SRR TR AR bR 2504 5 2 R R,

JFEEF PR 17 IR AR IR 5 35 5% K 3850 Ik 1 8 PR g o) % A 7Y
BEAT U5

K4

4/7



WO 2024/017110

PCT/CN2023/106951

e S
THHiEEE EIRE S VEE A
RE
e 40 B 1
h 4
=R pER Al
Y
e ik it
Y
M 7 T
S5t
NI fE
IHEREE Y

-
| ORI

e

, e EIETE

AR HE R

FAE PN

P I 5

A S

57

(REER S

A\ 4

ARk




WO 2024/017110 PCT/CN2023/106951

601

GBI R B

602

oI5 R b AR R

603

el L

604

1 R gy A AR

B 6

701

-

R,

702

Rl £ R R

703

Mgk 7 S A% P B

704

[0 25 4 R A AR

705

P £ 15 T I R AR P

" 7

6/7



WO 2024/017110 PCT/CN2023/106951

800

LT B
801

L OSSR

802

FHE e

7 8

717



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/106951

A. CLASSIFICATION OF SUBJECT MATTER

30(2013.01)

G10L21/0208(2013.01)i; G10L21/0216(2013.01)i; G10L21/0224(2013.01)i; G10L21/0232(2013.01)i; G10L25/

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

B. FIELDS SEARCHED

IPC:G10L

Minimum documentation searched (classification system followed by classification symbols)

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

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

DWPI, CNTXT, WPABS, ENTXT, CNKI: if&, faill, pEe, Jomk, B, B fhit, WEBR, 5i—, £ —, 280, iEtEml, &
2R VAD, voice activity detection, adaptive noise suppression, ANS, speech, voice, detection, noise reduction, de-noise,
noise, estimation, cancellation, previous, last, before, network models, RNN, DNN, CNN

C. DOCUMENTS CONSIDERED TO BE RELEVANT

2022 (2022-03-29)
description, paragraphs [0058]-[0111]

August 2018 (2018-08-21)
entire document

CO., LTD.) 13 May 2022 (2022-05-13)
entire document

CO., LTD.) 07 June 2022 (2022-06-07)
entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 115273880 A (BAIGUOYUAN TECHNOLOGY (SINGAPORE) PTE LTD.) 01 1-11
November 2022 (2022-11-01)
claims 1-11
A CN 114255778 A (GUANGZHOU HUANCHENG CULTURE MEDIA CO., LTD.) 29 March 1-11

A CN 108428456 A (ZHEJIANG KAICHI ELECTRONIC TECHNOLOGY CO., LTD.) 21 1-11

A CN 114495969 A (NANJING FENGHUO TIANDI COMMUNICATION TECHNOLOGY 1-11

A CN 114596870 A (GUANGZHOU BOGUAN INFORMATION SCIENCE & TECHNOLOGY 1-11

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

«0” document referring to an oral disclosure, use, exhibition or other
means

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

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

Date of the actual completion of the international search

13 September 2023

Date of mailing of the international search report

20 September 2023

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/106951

C. DOCUMENTS CONSIDERED TO BE RELEVANT

December 2017 (2017-12-21)
entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2020286501 A1 (HUAWEI TECHNOLOGIES CO., LTD.) 10 September 2020 1-11
(2020-09-10)
entire document
A WO 2017218386 Al (MED-EL ELEKTROMEDIZINISCHE GERAETE GMBH) 21 1-11

Form PCT/ISA/210 (second sheet) (July 2022)




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

PCT/CN2023/106951
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 115273880 A 01 November 2022 None
oN 114255778 A 29March202  Nome
ToN 108428456 A 21 August2018  Nome
ToN 114405969 A 13May2022  Nome 7
oN 114506870 A 07Jwe202  Nowe 7
TUS 2020286501 Al 10 September2020  EP 3692520 Al 12 August 2020
EP 3692529 Bl 24 May 2023
WO 2019072395 Al 18 April 2019
WO 2017218386 Al 21 December2017  EP 3469586 Al 17 April 2019
EP 3469586 Bl 04 August 2021
us 2019124454 Al 25 April 2019
uUs 10785581 B2 22 September 2020
AU 2017286519 Al 06 December 2018
AU 2017286519 B2 07 May 2020

Form PCT/ISA/210 (patent family annex) (July 2022)



EFrRRRE Il P iR 5
PCT/CN2023/106951

A ESIRbaES

G10L21/0208(2013. 01)i; G10L21/0216(2013.01)i; G10L21/0224(2013.01)i; G10L21/0232(2013.01)i; G10L25/
30(2013.01) 1

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
IPC:G10L

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

7E [ Fr e 2 B 2 5 (0 e AR e (RO FE ) 48, P P R (D )
DWPI, CNTXT, WPABS, ENTXT, CNKI: &%, faill, [FmR, ZmR, MR, g, fhob, b, s— L—, 287 W%
PERGI, MIZEAEA, VAD, voice activity detection, adaptive noise suppression, ANS, speech, voice, dete-

ction, noise reduction, de-noise, noise, estimation, cancellation, previous, last, before, network
models, RNN, DNN, CNN

C. XX
% AU SIS, BERN, IERMHEEETE AR AR K
PX CN 115273880 A (HAREHA GIrind) HRAR) 2022411 51H (2022 - 11 - 01) 1-11
BARER1-11
A CN 114255778 A (7MDK SCE BB R AR) 20224£3 529H (2022 - 03 - 29) 1-11
15 BE 45 [0058] - [0111] B
A CN 108428456 A (WivIFlibEEFRIFEERAE) 201848 H21H (2018 - 08 - 21) 1-11
43
A CN 114495969 A (Bt K RHERRHAIRAF]) 2022485 5130 (2022 - 05 - 13) 1-11
43
A CN 114596870 A (T MEEE BRI ERAF) 2022486 H7H (2022 - 06 - 07) 1-11
43
A US 2020286501 Al (HUAWEI TECH. CO., LTD.) 20204E9A10H (2020 - 09 - 10) 1-11
43
[V ]34 scpbreckms o b TR R
* Bl ERER “r” FEHIEH ﬁ%%ﬂEZEQE,5$%KWKM,@%Tﬁ%
“A7 AR RIFISE TR T A HAR — SRS S0 KO 23R R B i AT
“pr HIEANEEERFES S ER “X’%%ﬁ@%ﬁgﬁﬁﬁ%ﬁﬁi#,M%%*%?WE%K%
g7 7E R R G A ARIITE R i BB prn 55 X
. e . . . " , “yr SRRIFESRRI S é@x#%%*%ﬁﬁgﬁﬁﬁxﬁ%%ﬁ
“L” AIREXTL S B SR IR BE R SCAF, B E 7 — R 5 | SO Y : Hils 5 >
ﬁiﬁaﬁaﬁmﬁ%ﬁ%mﬁﬁﬁmﬁammi#<mﬂw SRR e JATEBAN RS RIS, Bk
“07 WROKAT. (B, FEMRIATRATFI ‘47 FIBRERINsH

“pr A H ST E R H AR T B R B e A B RS0

el o2 SeF 5 0 F1 B FF S L 7 A7 1)
2023F9H 13H 20239 H20H
TSAY CNGY A UM A HuT EHE R
PEEREARS g~
o LMK BT THRFL5R546 100088
HiG 58 (+86) 010-53962545

PCT/1SA/210 3K (58271) (20224E7 1)



EFRERIRE [ P F I 5

PCT/CN2023/106951
C. RS At
% A SIHSCHE, wnt, JERIMRBOE it SIS
A WO 2017218386 Al (MED-EL ELEKTROMEDIZINISCHE GERAETE G.M.B.H.) 2017#E1221 1-11
H (2017 - 12 - 21)
&3

PCT/1SA/210 3K (58271) (20224E7 1)




R H S
XTREERNESR PCT/CN2023,/106951
Wit 4 8 0 B RS el Gl el
CN 115273880 A 2022711 A1H T
CN 114255778 A 202243 H29H T
CN 108428456 A 20188 H21H T
CN 114495969 A 20225 H13H T
CN 114596870 A 2022F6 A7TH T
us 2020286501 Al 20209 H10H EP 3692529 Al 20208 H12H
EP 3692529 B1 202345 H24H
WO 2019072395 Al 20194 H18H
WO 2017218386 Al 2017712 H21H EP 3469586 Al 2019F4H17H
EP 3469586 B1 20218 H4H
us 2019124454 Al 20194 H25H
us 10785581 B2 202049 H22H
AU 2017286519 Al 2018F12 A6H
AU 2017286519 B2 20205 H7H

PCT/1SA/210 R (MIREFME) (20224E7H)




	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 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

