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[ LayerNorm ]

« Conformer!] {&5Y
 Multi-Head Self-Attention #RIRFATEIEEHI(E 1/2x

Feed Forward
B, Convolution #EAFFEIBFZH=R
 Feed Forward—% 8 —3F5| ALayerNorm, [ERT
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J Feed Forward
] Pointwise Glu Swish Pointwise ) A
LayerNormH Conv H Activation Deggxse BatchNorm Activation Conv Dropout J—b\t/ \ /

Input Encodin
Convolution Module P x, ’

[1] A. Gulati, J. Qin, C.-C. Chiu, N. Parmer, Y. Zhang, J. Yu, W. Han, S. Wang, Z. Zhang, Y. Wu, R. Pang, “Conformer: Convolution-

augmented Transformer for speech recognition,” Interspeech, 2020
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[2] Yifan Peng, Siddharth Dalmia, Ian Lane, et al., “Branchformer: Parallel MLP-attention architectures to capture local and global

context for speech recognition and understanding,” in Proc. ICML. PMLR, 2022, pp. 17627-17643.
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. BREENISBranchformer—2, HSHFSOHITEEM
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Global

It

Feed Forward

Input Encoding

e

[3] Kwangyoun Kim, Felix Wu, Yifan Peng, Jing Pan, Prashant Sridhar, Kyu J Han, and Shinji Watanabe, “E-branchformer:

Branchformer with enhanced merging for speech recognition,” in Proc. SLT. IEEE, 2023, pp. 84-91.
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- {FEHbaseline {2 HAIMSRTIL IR T B4 448, 64, 80, 96, 112, 5MRETHI

[BohEdE, 2 BIERRE-Branchformertg A1)l

«
. 7

size 48 size 64 size 80 size 96

—/J\NO

CN-CVvsH
sample n001_00001 001

[4] Chen Chen, Dong Wang, and Thomas Fang Zheng, “Cn-cvs: A mandarin audio-visual dataset for large vocabulary continuous visual to speech
synthesis,” in Proc. ICASSP.IEEE, 2023, pp. 1-5.

1 https://github.com/MKT-Dataoceanai/CNVSRC2023Baseline //

FE#8 - NPU-ASLP-LiAutoBIBA CNVSRC 2023155 = iRBI R Fifik ﬁy www.npu-aslp.org 11



(&

ZRYEIRERSZUEET

. ﬁ?fui}'“ . FFAmoivepy? T EXgsnziiEi#170.9,1.0,1.1 =(Z1E=EH N
o FIAE: &SRR FFIBkorniad TESERXE— N batchfUZEEHITHEH
KRS, TERLANENES T (RE. WHLE., 8FE. 8. KELIE)

speed 0.9 normal speed 1.1
~
-
h-flip rotation h-flip h-flip
color jiggle gray scale rotation rotation
color jiggle

2 https://pypi.org/project/moviepy
3 https://github.com/kornia/kornia
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EimEE

+ CN-CVS+CNVSRC-Single.Dev / CNVSRC-Multi.Dev
- SCIORE

o FBERFIYRAESPnet* TE B A THsE

Module Block Attention Attention Feed
Layers Dim Heads Forward

Conformer 1024

Branchformer 24 256 4 1024

E-Branchformer 12 256 4 1024

Transformer 6 256 4 2048
(Decoder)

VSREGmiDeS I ISes T ES IR E
Block Layers: EAEHRIEEREL; Attention Dim: jEE U,
Attention Heads: JEEISLEL; Feed Forward: BiiSRLEMhET4ERE

4 https://github.com/espnet/espnet
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« ARREBBREALEE(CER %)
NI N T T T T T

Conformer 39.43 39.99 46.08 45,73
M2 Branchformer 96 \/ 39.00 39.36 46.63 46.37
M3 E-Branchformer 96 N, 38.59 38.61 46.26 45.80

Crop: JIIZFRBBISAR T ; SP: )| EFEURREHT=ETE;
Single.Dev/Eval: B2 AVSR{ESRISGIESE/MIEE; Multi.Dev/Eval: 2 AVSREFZAISGUEEMIHE;

=Es

At
, =MrRISsRAYERE EMHANTES:

E- Branchformer > Branchformer > Conformer

73 )
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o AREGEIERTRZHER(CER %)
o [ Lo Lo L eeon Lo Lt o L

E-Branchformer X 46.88 45.81 55.58 55.51
M5  E-Branchformer 64 X 44.40 43.59 53.64 52.98
M6  E-Branchformer 80 X 42.95 42.26 50.77 50.38
M7  E-Branchformer 96 X 40.56 40.42 47.16 46.53
M8  E-Branchformer 112 X 38.46 38.95 45.17 44.87

Crop: YIGRFFABMIRT; SP: VIS EUER BRI T =23,
Single.Dev/Eval: B AVSRIFSHIIEIEEMIRXE; MultiDev/Eval: 2 AVSRIESHIEIEEMIRE;

ﬁ)*ﬁ

FNM2EER, RI#K, VSREFIEREHT
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« Recognizer Output Voting Error Reduction(ROVER)
«  FIAAREIRBIZERAIHIUREFHITHIR,

Conformer 39.43 39.99 46.08 45.73

M2 Branchformer 96 \/ 39.00 39.36 46.63 46.37
M3 E-Branchformer 96 \ 38.59 38.61 46.26 45.80
M4 E-Branchformer 48 X 46.88 45.81 55.58 55.51
M5 E-Branchformer 64 X 44.40 43.59 53.64 52.98
M6 E-Branchformer 80 X 42.95 42.26 50.77 50.38
M7 E-Branchformer 96 X 40.56 40.42 47.16 46.53
M8 E-Branchformer 112 X 38.46 38.95 45.17 44.87
ROVER - - - 34.47 34.76 41.39 41.06

[517J. G. Fiscus, et al., “A post-processing system to yield reduced word error rate: Recognizer output voting error reduction (ROVER),” ASRU, 1997
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£48 ~ 1M12BEIA, RI#K, VSREFHERMLF
SOEIE BEFERSIE (REME)) LUREISET (K. ek, BneiR)
- REMNER
2L 18IS ROVERFIATEAIT 8N R ERATRLS
B AVSRIES M E ECER 34.76%, fFlfixedflopenTEE—&
£ AVSRIES MR & ECER 41.06%, fiFlopenFEEE—
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