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I 1. EI}AIEJAI ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
FBA (OPTIC-CZUR) fk%s

S5 % rank2 #%E rankl

23 MAE: 10.21 -0.05 vs rankl
HEIERT(E): 43 — 49 min

HZE I 535 I IR =%

OnTheWay ( 10.163494 OPTIC—CZUR ) 5.553537

OPTIC—CZUR ( 10.211669 OnTheWay g 5.956739

yuanren C 10.522829 yuanren 5.965868



[ 2. EiRtaE LR B

2.1 FIER
- FELUE
- SpEPEEBIZIE  (+0.03~0.05)

- MUSAN &= ##E5 (OpenSLR 17)
- RIR_NOISES = F15 80 (OpenSLR 28)
- KeSpeech https://github.com/KeSpeech/KeSpeech

« RIHIER
MUSAN+RIR_NOISES: +0.03~0.05
KeSpeech BAEEIRF +0.1~0.15 Z1EEIA K IEF
(EHR I EAELFREFHIRA A FUNAEEER, mEEMNclip/\EEEARKIE, tHERIRERET)



[ 2. EiRtaE LR B

2.1 B4R (+0.08 ~0.15)

> 10s &M, HPMEZA 10s B ER

- IFREIBIEGEUE, FAPFRRBEINEIN, ZIBRMES] (BRFERFFA) acc 0.997+

« FIRIESEI/NAFE < -60dbFS

o EEXRA, FERIEARE< 01~ HARFFEAREE, XHE min {01~ HFEXLFEXRE, BS
HE201% )



[ 2. EiRtaE LR B

22 FIBigsE (+1.0 ~ 1.5)

N1
- #& >4s, [ crop 4s (B=1L/NEHcrop)
- &/ <4s, p=0.9 #Ff7repeat, 0.1 RPfZERKHIEIFMN
- FEAL (p =0.5) mix addEEBIEIZ 4R
- HTIAT ZFhiEss

self.speech_augmentations = AugCompose([
RandRemoveDC(prob=0.25, ),
RandLFilt(prob=0.25, sr=sr),
RandBiguadFilter(prob=0.1, sr=sr),
RandResample(prob=0.1, sr=sr),
RandSpeedPerturb(prob=0.1, sr=sr)

1)

self.speech_distortions = AugCompose([
RandClip(prob=0.1, c_range=(0.05, 0.9)) 1)



[ 2. EiRtaE LR B

2.2 FIEEE

o ==38 A
e =

- & EE 4 AL NoiseGenerator(prob=1.0, f decay range=(-2, 2), sr=sr)
- ZMREAREGRES, BIFEEFEHSAMUSAN RS
- SNR mix 0~35db
- RFEF—D18R
RandLFilt(prob=0.25, sr=sr)
RandBiquadFilter(prob=0.1, sr=sr)
RandResample(prob=0.05, sr=sr)

© HNERRNEM

EEMARIDEM (FRA SR TT7ASRIRIMENENE)
AddGaussianNoise(min_amplitude=0.001, max_amplitude=0.015, p=0.5),
TimeStretch(min_rate=0.8, max_rate=1.25, p=0.5),
PitchShift(min_semitones=-4, max_semitones=4, p=0.5)

Normalize By Mean Std



[ 2. EiRtaE LR B

2.2 FIEIELR

« ZEFYTE (ZE{Amixup)
ZAANEIMWESM (i, ) #TEMSEBHFEER—FENZm, WREIEE, o4 453k
FEEERE MR, (1, 1) 5 (2, j2) BEEMEETE
dl = DISTANCE_MATRIX_STAGEZ2]i1, i2
d2 = DISTANCE_MATRIX_STAGEZ2]i1, j2
d3 = DISTANCE_MATRIX_STAGEZ2[1, i2

d4 = DISTANCE_MATRIX_STAGE2[j1, |2
d=(d1+d2+d3+dd)/4

e e e



[ 3. 188555 BRI | B

3.1 1AL

2 X (Linear+Layernorm)

Avg Pooling ECAPA TDNN likely

Hubert/ Wav2vec?2 Hubert/ Wav2vec?2

audio audio

Model Arcl Model Arc2



3. IRE 5|5

3.1 {EEIZEH]

2 X (Linear+Layernorm)

* Model Arcl BRE {F9%1E, IS

Avg Pooling
« Model Arc2 Bl £ R EfAttentiongl S 454E, W&k
* Model Arc2 RERIEF +0.03 ~ 0.05 Hubert/ Wav2vec2

© PIAMERIER AL

audio

Model Arcl

SISt =

oooooooooooooooooooooooooooooooooooooooo

ECAPA TDNN likely

Hubert/ Wav2vec?

audio

Model Arc?2



[ 3. &858k BRI B
32 Wlsum

MMS—facebook-300M https://huggingface. co/facebook/mms—300m

chinese—hubert-base https://huggingface. co/TencentGameMate/chinese—hubert-base
chinese—hubert—-large https://huggingface. co/TencentGameMate/chinese—hubert—large
chinese-wav2vec2-large https://huggingface. co/TencentGameMate/chinese-wav2vec2-large

o DN

BERR  (FIFENHENZE)

e MMS—facebook—-300M Best Single: 6. 32
e chinese—hubert—large Best Single: .63
e chinese—wav2vec2-large Best Single: 5.9

« 4 ensemble (our stagel final) 5.55


https://huggingface.co/facebook/mms-300m
https://huggingface.co/TencentGameMate/chinese-hubert-base
https://huggingface.co/TencentGameMate/chinese-hubert-large
https://huggingface.co/TencentGameMate/chinese-wav2vec2-large

[ 3. ERE)I% BRI IS
3.3 MK EEL
H T baseline f9 PairDistanceloss #1725 E
-« + ITENE
« + XJEERAEEAES 82, &/NBEEANTS, BHEX[EITELL XK (rulel)

« + BEREMNNHFEAREE A0 (rule2)

Loss BYIRFHE MR

L OE13AERNIWEGERE, 14ZE17 AHZEIMIGEEE (BIXEH O EEBREFRETHRL, {Eloss §
rulel # rule2) |, TEN 14Z17 S UFETHE.

FEtEPairDistanceloss: 13.5 + 2XZZEPairDistanceloss: 10+

(FEEATMEVENSEIMNERERE, ERNERAXEEMEIERMEFNTTSEE,
X5 AR A I K pe B RE FE AR E A R IR



[ 3. 1885545 BRI B

3.4 =A%

o BHCEEBRKIIZ, RIS 1s o 2s. 4s

s EFEMAEFSFLIE L H#TTmodel pretrain

 1s 2s4s train epoch [80, 80, 20]

* earlystop N: [10, 10, 5]

* weight decay random select from: [2e-5, 3e-5, 4e-5, 5e-5]
* learning rate: [0.00002, 0.00001, 0.00002]

* batch size: [80, 64, 32] or [64, 32, 24]

*  AdamW with warmup cosine Ir scheduler

* Model Arc2 backbone fix weight load from Model Arcl, and larger batch size
* 6 fold » (Hubert + Wav2vec?)

e amp fpl6e O1 train

* EMA and only save fpl16 model



+ A ARRembedding RAIZMFARPTERARIF/OERA  (NIZEHE L RKERAE) Ul
I XEDHANBERH#E

« 6 fold * (Hubert + Wav2vec?) Z4RIERIE RS, K1Y
c FIREBERFIERERANRBEER, BRKNENKEDY

- FUNE, WMERER <5, HEEIAAZRE—XH], BHEEMN0 MR TEREHERET
HNE&RAE, NENRKE



More Tricks (+1.0+)

Find1 #BRER-ERN UE KH-EKRH HRRIRLT

Find2 UMM B2E9M AR, RENERE, BE W2 RIENET], SEAREH
UM EE B/ N

Find3 7£ Find2 pY&EHL £, FIBHUNEEE/NRIEE R clip B E KAVE, RIS IFFRFA

> 1. WRfindl ITEFUNASRASI8RKHZANFRONRIEEE, MRAAJLMEE, H80%
HWEEREN N BIE— KR, BYEMEE <5 MPETNMNHRAEES AN OERA
> 2. W find2 HEEIFUM 4L R SKmax i A~AEmean, =3k T HHENIRF

> 3. &2 (EME, #HfTonline 4k (£BIEIE), WT:



> 3. &2 EM E, #HfTonline 24 (EBEIE), WT:

TN Z M REIRNZER, Kmax, Z{Efake gt
EX M TEHRE

def regularize_dis_vi(dist, 1) def regularize_dis_v2(dist, t0, t):

., If dist < 5:
elif dist < t elif dist < 10:
dist = t l.fdgft - W
elif dist > DIS. MAX_STAGE2: elifaist <t
dist = DIS_MAX_STAGE? — dist =1 —
return dist elif d|st > DIS_ MAX_STAGE2:
dist = DIS_ MAX_STAGE2

return dist

Flan KL, RAE#M10¥E FHregularize_dis VIREMNSE t, FEH S PNBENMERINTONZE
ROJREIEIR fake gt, iC 4t0, FIFEt0 FliZE L RE T B EIHH fake gt
RIEBHREE Rregularize_dis v2 IS8 t, LK, TRERZR, EZXEerr AEER.

Kmax TR 7iRTT, SISFEUZHNER, BINEBEAMBRANEARSEmax ~5iE
-> BRZXEHRE b, WHONES > t NERXARENFY, fmAZEmax
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© BAELHRSEWNMAFELLRERENR 13T

© BUEERS: BUESPOACIEMEXILERMEERE, BEEEE, XEAIOFRESIFS KU
BRAMSKEERIE., IMIBERITBANCE, FAFEENRR, BRH#A—TRER.

« REED WNEAELLZREEFEMNFAARE, MEZREREZZEMB AT
WEHIRBI O] R RIRF, Arxiv RIEE B 2 REHubert XX,

- BEEIER RENZABRE—R RREHMPENSWEREE RNESMIEEKR
ENEEMNES (WERFEHI1000ZM T ENEEE) KRRV EBIREEBER
T, NEWEREEE, 258,

» AN EEETENEINZAENEFET R, FERENRETENSIANG
SH 3
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