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20184, EspnetBAFTIE T Espnet (end-to-end speech processing toolkit) , o] LI g Zl s
ASRFITTSER Zt

[Espnet}F ]
(1) RS T KaldifyE BB IEIR B,
(2) 1&BfHPytorchERChainer, {#MAPythonsEI 7 iwE|iw (E2E) 1&AY;

[EspnetiREY]
. CTC

* Attention

« RNN-T

* Transformer
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1. Agitfy 77538 EspnetFlKaldify I B (R 172 A,
2. B CUDAFIXS i AR A BYCUDADNN,

3. Z%Pytorch, ZFHCUDARRAITRY o

—. REIE

1. W ECUDAMRIEE EE]1E (~/bashrc) , ®RIESEANREL, REBEENE TR ACUDAKLRE R
BIEMF T, RETZFEEHfTsource ~/.bashrcik B4R,

2. ZFKaldi (ZRE12F) ,

3. #EKaldi TE S A\ Z|EspnetI B %k,

# AEspnet/ fytools X3k, #HITaH<!
make KALDI=/path_to_kaldi

EAET] MU fTmake check installi& & 223,
ZE T, B EMNEIEspnetEMNegsBEE THIILAT »
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Espneti)|

EZHEE RNN-LM
FEER Transformerfyf#%g
BHCTCIREYSIRIERM AN TS

J};H; TG IR R 5> 48 ;g;;f{k : i+”§’(i Yal g%ﬂwe&%ﬁ

: “*. Dtran ctc

Q %}éﬁ;ﬁi# (audios) 02 E%@iﬁ%ﬁiﬁﬁﬂ%ﬁ%ﬂﬁ 04
I\. [id audio path ] :

Q #RIF XA (transcriptions) L =—alogpiran(Y|X) — (1 — @) log peec(Y]X)

&3 [id sentence ]

|| B L&

01 L= Kald 03 IRIBE S HAEFBIX 0 B
PRI ?%HXBOZEE’\] UM Etokens, {[FREIRIE R
;Ejﬁk# ﬁ;if:jfig’%g%mh'ft (Beam Search) Ejk,
R 1L,
EYrlebic apys Bk & TransformerfR A, CTCHRAL
X EE AR 7. FIRNNIE S IREA T

5 argmax
1% g

Yey 2108 Deran (Y1X) + (1 — D) log peec (Y1X) + v log prm (Y}



Ul

GBIRES

1. FIEER BT

Espnet (ERAERTZME A 7 Kaldify B, FrIXESEEINAIEN R, FKaldidE % 31U,
BEZATUTIINTR REXMES. FIERIR. SEER. B84 . SUETE.
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FEERwav.scp. spk2utt, utt2spk. textiXJLPMBREI S H, BUIAE LTRSS, WE FHAVEUEE,
Tﬁﬁﬁaishellﬂ’]reci e iR Aaishell data_prepshfilA, #HE—1PIMB, {&Xdata_prepBillA

FhT, BEE 71‘59%5’] R 5 31

conf 4 KB
i feats.scp 1.76 MB
| | frame_shift 5
| | reco2dur 461 KB
| | spk2utt 353 KB
| | text 979 KB
| Jutt2dur 461 KB
[ JuttZnum_frames 445 KB
| |utt2spk 446 KB

P

ﬂ;_,"wav.scp 1.51 MB

2020/5/27 23:22:10
2020/5/27 23:22:09
2020/5/27 23:22:10
2020/5/27 23:22:23
2020/5/27 23:22:11
2020/5/27 22:59:55
2020/5/27 23:22:10
2020/5/27 23:22:09
2020/5/27 23:22:11
2020/5/27 22:59:55
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3. R

ﬁﬁﬁgi%ﬁﬁﬁﬁgﬁﬂgrﬁgmﬁmmmHﬁ%ﬁ%ﬂ,ﬁ%ﬁ%mT%ﬁ%%mk
S1E, N E3%4Empitch%5{E, 23L83%4,

%ﬁ%ﬂ%&ﬁ,ﬁ%mm@ﬁéw@mwﬂmmwm%ﬁﬁmmw(@%ﬁﬁﬁ—w)m
T8, FHENKZERSNIEFRHIEH#HITES.

HIHRIE R, B2 T featsscpXff, ZXMHRE T ESHMIRENNAE, M TEFRR:

Ul

RECORD20205004W001 /home/qwq/espnet/egs/record/asr1/fbank/raw_fbank_pitch_train.1.ark:19
RECORD2020S004W002 /home/qwq/espnet/egs/record/asri/fbank/raw_fbank_pitch_train.1.ark:39401
RECORD2020S004W003 /[home/qwq/espnet/egs/record/asri/fbank/raw_fbank_pitch_train.1.ark:81107
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4. =) 82 & X,
X—T BB FHER AR ENET, WEERIEE XN A K XA A REREF
DUEIENFRE N LE At T Al 2k .

FeEspnetd, {F A BIAtext2token.pyR1B 1T IR ET SX M4 FF Atext SR E A IHHR, BEIEFNF
FFME—RIREE, W XN TE R

)\

<unk> 1
—2
T3
t 4
5
X6
=7
8
T9
K10
511
H 12
13
H 14
15
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5. BIEFT &

FEEspnet | A ML RNEHE(F Afeat.scpaiEtextiX LG >4, 2/ ARIA
data2json.sh’R X LS EPF T B 2 —Nson X, BARZE 5 AR ERS . input # output,
g\loﬁutyk ;i%gjﬁ%%%ﬁ’\] FAE AR FFHERshape (RRZEE) |, output N TIZFBFHXA

LXK 7No

TR

Ul

:

: "/work/espnet/egs/xmuspeech/xmu-asr/dump/train sp/deltafalse/feats.l.ark:25",
: "inputl"®,

: 0

518,
83

: "targetl"™,
0

13,
18885

: "ARET AU R EERIRSE AT BB ARIE ",

: "ARORT B9 R OTE AR IR = B 1A & IR &,
: "1706 5§60 1201 17 1532 1715 649 1367 860 1760 1715 649 708"

: "sp0.9-s5004"
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BB R ZR AN FEAD

BT EREANTE, SR T IIGEBESTE.
ET RO EfTrunsh, #HTEBAY)IZRFRERD.

—

1.CTCHEEY: FEFZRaoes+CTCHk KAl

2 Attentiont&8Y: Espnetiz A~ [EAYAttention
£

3.Transformer: FTiTE NSRRIz

FRSAEAl —— I
PR 4RNN-T: EAZIRRIEIESI0 B Ry

5.Transformer-T: ¥fz54, {&BiTransformerd
LR U ZERNN -THE R Ay 4 5

6.CTC+AttentionZE4y: F| FHCTCE 44 B)
Attentionf& EY =2 3] AR BB Z A X4 5F

S~

B e
[ B\
e\ @
O\DE=F
L S
T
-
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VGG-19 Model Architecture

—  # network architecture

# encoder related
etype: vggblstm  # encoder architecture type . ',
elayers: 3 | ‘ /W
eunits: 1024 ~ @ By ~
CTC — eprojs: 1024 d A - s e L?J
subsample: "1_2_2 1 1" # skip every n frame from input to nth A " maxpool | maxpool |  méxpool wipodl
layers | Maxpool: depth=256 depth=512  depth=512 .o angc
# decoder related depth=64 depth=128 3x3conv  3x3 conv 3x3 conv FC1
dlayers: 2 3x3conv  3x3conv conv3d_ 1  convd 1 conv5_1 FC2
— dunits: 1024 convil  conv2 1 comv3 2  conva 2 conv5_2 size=1000
convli 2  conv2_ 2 conv3_.3  conv4 3 convs_3 softmax

conv3 4 convd 4 convs 4
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Attention —

Y AR A

# network architecture

# encoder related

etype: vggblstm  # encoder architecture type
elayers: 3

eunits: 1024

eprojs: 1024

subsample: "1_2 2 1 1" # skip every n frame from input to nth
layers

# decoder related

dlayers: 2

dunits: 1024

# attention related
atype: location
adim: 1024
aconv-chans: 10
aconv-filts: 100

# hybrid CTC/attention
mtlalpha: 0.5

P(Pylx1, %2, X7, V1, V2,

T

Softmax

I hgec

) Yu-1)

Decoder
A
Yu-1 T Cu-1
Attention
A A
hgicl hfnc--- h?nc
Encoder

BMrT

XIAMEN UNIVERSITY
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Transformer —

JFE

—  # network architecture

# encoder related
elayers: 12

eunits: 2048

# decoder related
dlayers: 6

dunits: 2048

# attention related
adim: 256
aheads: 4

# hybrid CTC/attention

 mtlalpha: 0.3

Output
Probabilities
Linear
s
~
f| Add & Norm |<\
Feed
Forward
~ 1 ™~ | Add & Norm ﬁ
rriaddsiom) Multi-Head
Feed Attention
Forward ) : Nx
S
Nix Add & Norm
Add & Norm Masked
Multi-Head Multi-Head
Attention Attention
At . P
Yoo J \_ —
Positional D ¢ Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Qutputs

B R RIR:

(shifted nght)

“Attention Is All you Need”

BMrT

XIAMEN UNIVERSITY
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YA 1R

# network architecture
## encoder related
etype: blstmp

elayers: 4

eunits: 320

eprojs: 320
subsample: "1.2.2 1 1"
dropout-rate: 0.0

## decoder related
dtype: Istm

dlayers: 1
dec-embed-dim: 300
dunits: 300

e

## joint network related
joint-dim: 300

P(yt,ulxl;xZ; X Y1, Y2,

T

Softmax

I Ztu

Joint Network

A

Pu

A

enc
hi

...’yu_l)

Prediction
Network

Encoder

A

Yu-1

|

Xt

BMrT
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Transformer-T —

Y AR A

~ # network architecture

## encoder related

etype: transformer
transformer-input-layer: vgg?2|
elayers: 8

eunits: 320

dropout-rate: 0.4

## decoder related

dtype: transformer/Istm
dlayers: 2
dec-embed-dim: 300
dunits: 300
dropout-rate-decoder: 0.1
## attention related

adim: 320

aheads: 4

## joint network related

L joint-dim: 300

P(yt,ulxl;xZ; X Y1, Y2,

T

Softmax

I Ztu

...’yu_l)

Joint Network

A A

pu h"e

Prediction
Network

Encoder

| |

Yu-1 Xt

BMrT

XIAMEN UNIVERSITY
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1. Espnetffic & X4
a) Y& Transformer £ B Y ECE A train.yam|

# network architecture
# encoder related
elayers: 4

eunits: 1024

# decoder related
dlayers: 4

dunits: 1024

# attention related
adim: 128

aheads: 4

# hybrid CTC/attention
mtlalpha: 0.3
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b) IE S R A YIS EC B X Im.yam

# rnnlm related

layer: 2

unit: 650

opt: sgd # or adam

batchsize: 32 # batch size in LM training

epoch: 20  # if the data size is large, we can reduce this
patience: 3

maxlen: 100
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c) AL AYEC & XX decode.yaml

Ul

batchsize: O
beam-size: 20
penalty: 0.0
maxlenratio: 0.0
minlenratio: 0.0
ctc-weight: 0.5
Im-weight: 0.7
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B =Bk

1% FBIm_train.py i#_FﬁRNNLI\/Ii T:T’l‘%
— P ERUAERE,

KFEIE MepochilZRaFrIREY, FHkik v

//

—— =

Ue < -é}| fwork/espnet/egs/xmuspeech/xmu-asr/model/exp/train_rnnlm_pytorch_Im/

EHR - S EREdiE Bt

t tEB:

| | model.json 38 KB 2020/4/145:21:33 ~PWX WX MW
35.20 MB 2020/4/14 5:07:17 - MW MARCNAWX

|_| rnnim.model.best
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3. FRERI%k
X — 2 iBid shel A E FEspnet 1 (9 78 AR B BRI Kasr_train.pySRI, 7B FARE)IZ
WRER, FEERAND S
a) FEAIREN)IRELE S
) EEN
) SN TIISEEIER datajson XX F
d) XN TFIIUEELIER datajson XX fF

O O



Mt = Yy

Espnet AYIE S IR B! f#AD AR £ MBI asr_recog.py RLEL, BUIAEH CPU BEATRERD, MR E(E
FAGPURTHEAL, FEFrdecodefi & X HHRNNapi=v2, EALSEFTE(E AR BrEARZY
R P IR N G

a) cmvn.ark

b) rnnim.model.best

c) model.acc.best
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AR B R, S F— resultixt T, XCHHRTE T BATE N R & I
HERmER, T ERR

| SPER | # Snt # Wrd | Corr Sub Del Ins Err S.Err |
R Fmm e T |
| s001 | 350 3833 | 97.5 1.9 0.5 3.0 5.5 20.6 |
R Fmm e T |
| s002 | 3982 4368 | %6.1 2.5 1.4 1.3 5.2 16.1 |
R Fmm e T |
| 5003 | 350 3813 | 95.6 3.4 1.0 3.4 7.8 27.1 |

| Sum/Avg| 1092 12014 | 96.4 2.6 1.0 2.5 6.1 21.1 |

| Mean |364.0 4004.7 | 96.4 2.6 1.0 2.6 6.1 21.3 |
| s5.D. | 24.2 314.5 | 1.0 0.8 0.4 1.1 1.4 5.6 |
| Median [350.0 3833.0 | 96.1 2.5 1.0 3.0 5.5 20.6 |



MIHER ADAT

TEresulttxtd, A UEEFE—FKEFXNNIFONEF, A TNEFFR:

Speaker sentences 0: s001 futts: 350
id: (s5001-record2020s001w001)
Scores: (#C #S5 #D #I) 11 0 0 O

REF: <= /F B &£ B i i F f — &

HYP: = F B &£ B i i F £ — &

Eval:

id: (s5001-record2020s001w002)

Scores: (#C #5 #D #I) 16 0 0 O

REF: A X — T FE LW IRHF N ABESES
HYP: A X — B FE LW IREF B ABEBEES
Eval:

id: (s5001-record2020s001w003)

Scores: (#C #5 #D #I) 15 0 0 0O

REF: 10 2 X # B9 E R &8 & A 68 8 =2 o7 iF
HYP: 10 5B X # B9 E R &8 & A 68 8 2 o7 i&

Eval:

id: (s500l1-record2020s001w004)
Scores: (#C #5 #D #1I) 8 0 0 0
REF:J.X*EZ‘IIE;’EE:P&%%”W
HYP: X R & =3t 2 2 & @

Eval:
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Espnetd {22 AU

AR EEIE £ R IRE A PERERT L

1.4 8. Transformer+CTC > Transformer >= Attention+CTC > Attention >= (Transformer-T) > RNN-T
> CTC

250 Attention+CTC < Attention < Transformer+CTC < Transformer (Transformer-T) <= RNN-T
< CTC



Espnetf N FE =2

SCIEHERAMFE : Transformer/CTC. Attention/CTCHRE! 5KaldiSEig 45 R devltestEiRE L AIXTEE o

RRUE A

.
B /7.
dataset token  error Kaldi (s5) ESPnet RNN (ours) ESPnet Transformer (ours)
AISHELL char CER N/A/74 6.8/8.0 6.0 /6.7
AURORA4 char WER | (¥)3.6/7.7/10.0/223 35/64/5.1/123 3.3/6.0/4.5/10.6
CSJ char CER (*)7.5/6.3/6.9 6.6/48/5.0 57/4.1/4.5
CHiME4 char WER 68/56/12.1/114 9.5/89/18.3/16.6 9.6/8.2/15.7/14.5
CHiMES5 char WER 47.9/81.3 59.3/88.1 60.2/87.1
Fisher-CALLHOME Spanish char WER N/A | 279/278/254/472/479 27.0/26.3/24.4/45.3/46.2
HKUST char CER 23.7 27.4 23.5
JSUT char CER N/A 20.6 18.7
LibriSpeech BPE WER 39/104/43/10.8 3.1/99/3.3/10.8 2.2/5.6/2.6/5.7
REVERB char WER 18.2/19.9 24.1/27.2 15.5/19.0
SWITCHBOARD BPE WER 18.1/8.8 28.5/15.6 18.1/9.0
TED-LIUM2 BPE WER 9.0/9.0 11.2/11.0 9.3/8.1
TED-LIUM3 BPE WER 6.2/6.38 14.3/15.0 9.7/8.0
VoxForge char CER N/A 1297/12.6 9.4/9.1
WSJ char WER 43/23 7.0/4.7 6.8/44

BANRIKLIE L5 R (dev/test):

dataset  token

HARAR LK.

error
AISHELL-1  char CER

6.8/8.1

6.7/7.9

kaldi(our) ESPnet ENN(our) ESPnet Transformer (our) ESPnet Transformertctc (our)
N/A / 7.51

MELERTT AR, METRENENAKR. RFAMNTMUREEAFNAS, #*

6.0/6.7

/—

17

BMrT

XIAMEN UNIVERSITY
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20204, EspnetEIRAFFIR T Espnet2, #HEbFEspnet, E-REZF U TN AT EARE:

« EEZXFChainer,

» AEERmFEKaldi, BARFLRR L HFKaldiTE,
o X ELRBEHE, FELXATALE,

« MFjsontERNHIEIEFTE.

« XRZNZ R HRFTIE.

[Espnet2Z %]

EspnetTil B 2 &k Espnet2, NRE LK Espnetl o] B ZFFH,
FEI B i E EspnetE fyegs2 B3k TRIT],



Espnet2il

B

O ZJ 314 (audios)
#&3\: [id audio path ]
O #7F 3K (transcriptions)
&3 [id sentence ]

AN DB

RTINS EIER AR A

02

L=-

@}

JE=FER RNN-LM

Z
2,

GFMrT

XIAMEN UNIVERSITY

FEER Transformerfyf#%g
SBHCTCIREYSIRIER AN TS
X, iTEB#HFI Y BEEHME:

Peran(Y1X) Fpeec(Y]X)

R R E A S X EA SR A AR

F0:

2

04

alogPeran (Y1X) — (1 — @) log peec (Y1X)

Lo

01

FFERE . B RIEspnet2X #5374

KEVPFHE, 5 7lEraw.

fbank_pitch#llextracted, #2ELAY

BFEREJdUMpEE T,

Oraw: XRTRWIEZEE,
TEREU T I A ZR 1R B

Espnet27E 2 f5F {12 B AR :

espnet2/asr/frontend/default.py

O fbank_pitch: KRRS04
fbank M IN34ERIpitch$F1E, #5
HER TN A BN, R
T & Jkaldi,

O extracted: FRFEAFAEEREE
PR H MR KB AL

03

RIEEZIFE X Z By U
t #ytokens, fFANKEEER
(Beam Search) &k,

Bk & Transformert®®! | CTCHREY
FMRNNIE S RBHITHT

O argmax
1% g

Yey 2108 Deran (Y1X) + (1 — D) log peec (Y1X) + v log prm (Y}
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1. R XFRVESR

[EEspnet, XM T AENIEERTEBITHESE BIALE ispk2utt, utt2spk. textAMwav.scp 3L
%, BIEAIENEABEFMElocal BEX T, @,ﬁ?j@l—‘iﬁ HS’%%T?C#%EJZ . fEEspnet2Hy
aishell 3L 55 A X Hlocal/data.shl A k3415 .

)\

| | spk2utt 1.95MB =& 2022/7/20,15:27  -rw-r--r—- root

| | utt2spk 2.63MB & 2022/7/20,15:27  -rw-r--r—- root
=l wav.scp 9.28MB IrfFSrRs 2022/7/20,15:27 -rw-r--r—- root

| ] text 7.01MB 3 2022/7/20,15:27  -rw-r--r—- root
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2. BUARIET
Espnet232{it

train
train_sp
train_sp0.9
train_sp1.1

2

T BTt
o EEIT (BL)

THORES

{# FBKaldify il A perturb_data_dir_speed.shBIlE R [E=E
E%é#?']train_spﬁi"l’.

R
sk
sk
sk

AL fE Mywav.scp gl B AT 7R

5p@.9-BACBO9SE002Wa130
s5pe@.9-BACBO9SE002We131
S5p@.9-BACBO9SE002Wa132
S5p@.9-BACBOOSERO2WE133
S5p@.9-BACBO95E002Wa134

® ﬁﬂ‘;ﬁ’:ﬂﬂ/ L]

S0X
50X
S0X
S0X
S0X

(f£%k/B2k)

/data/AISHELL/data aishell/wav/train/seee2/BACER9SEEB21A130
/data/AISHELL/data_aishell/wav/train/Seen2/BACAR9SE002WR131
/data/AISHELL/data aishell/wav/train/seee2/BACOB9SaB02WE132
/data/AISHELL/data aishell/wav/train/seee2/BACOB9SaB02WO133
/data/AISHELL/data aishell/wav/train/seee2/BACER9SERB2WA134

BEE EB%X?—’F#J REMHNNS

&, B

2022/7/20, 15:27
2022/7/23,10:07
2022/7/23,10:07
2022/7/23,10:07

drwxr-...
drwxr-...
drwxr-...
drwxr-...

root
root
root
root

LJWav
JWav
LJWav
LJWav
LJWav

-t
-t
-t
-t

wWav
wWawv
wWav
wWav
wWav

BMrT

XIAMEN UNIVERSITY

lb

speed 8.9 |
speed 0.9 |
speed 8.9 |
speed 8.9 |
speed 8.9 |

BERAANFTEETHREHARANEEENE, Espnet2thiB T HEZLNAR,
FU X Hi BH O] [ 5 Zespnet2/tasks/asr.py 2N .
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3. FHEXfHER

DU 2 3 BUHF Ejﬁ‘%?’ﬂﬁﬂ Espnet2ifE Ascripts/audio/format_wav_scp.shI A& 1Tk 5 ¢
fFwav.sco YR L, ﬁﬂ%ﬂﬂ%ﬁﬁi#EP:LT:Y??:Esegmentsjth N X A A R TE S S
fl_{"_riﬂ A5 E’]E?ﬁ&ﬁ/xﬁ B AN FAEdump/raw/org/ BT, IXE
REE 1t FAIE:

data e 2022/7/23,10:11 drwxr-... root

logs ITfsE 2022/7/23,10:11 drwxr-... root
| | feats type 4 Bytes 0% 2022/7/23,10:30  -rw-r--r-- root
| | spk2utt 7.23MB 0% 2022/7/23,10:11 -rw-r--r-- root
| | text 22.41... 30F 2022/7/23,10:11 -rw-r--r-- root
| JuttZnum_samples 9.22MB =0 2022/7/23,10:30  -rw-r--r-- root
| ] utt2spk 10.65... =¥ 2022/7/23,10:11 -rw-r--r-- root
| ] utt2unig 13.06... =¥ 2022/7/23,10:11 -rw-r--r-- root
=l wav.scp 31.27... & 2022/7/23,10:30 -rw-r--r-- root
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4. 15 LA pY
X—T 2R FEANNENFRS], MEIEANERE M7 N )12,

[ElEspnet, i B text2token.py RIBITHRES SCHF H EYtext SR E R HE, FEIEIT
FHOME—FRRET, 1HEXHN TR

<blank> 0
<unk>1
— 2
T3
+t 4
f5
X6
=7
8
T9
K10
511
H12
% 13
H 14
15

Ul
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)

BE M EEANBER, MR T JISRBTENESTE.
RS TRBAIZFEIL. EEspnet2rf, BEMIIZGS AT :

O AT (W) FITWABENKENFILER.

| speech_shape 2.65MB 3744 2022/8/5, 16:30 -rw-r--r-- root
| text_shape 2.28MB 0% 2022/8/5, 16:20 -rw-r--r-- root
| text_shape.char 2.85MB CHAR.. 2022/8/5, 16:30 -rw-r--r-- root

® &A% I Hespnet2/bin/Im_train.py A 215 S &5
18 Hespnet2/bin/asr_train.py Bl A1)l 25 75 2R A,

® 270 1 MAasr_inference.py AL, WRIGHERTVEFIRAER, NEEETIFA
asr_inference_streaming.py B2 47 27D
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B% 7 EspnetR B EFIRE!, Espnet2 B BIXK

Conformer
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REFEREIZ Conformer, BE—MWETH

EEE B EE,

attention_heads: 4

dropout_rate: 0.1
positional_dropout_rate: 0.1
attention_dropout_rate: 0.0

— output_size: 256 # dimension of attention

linear_units: 2048 # the number of units of position-wise feed forward
num_blocks: 12 # the number of encoder blocks

— Input_layer: conv2d # encoder architecture type

normalize_before: true
pos_enc_layer_type: rel_pos
selfattention_layer_type: rel_selfattn
activation_type: swish
macaron_style: true
use_cnn_module: true

— cnn_module_kernel: 15
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B F kB Conformer: Convolution-
augmented Transformer for Speech
Recognition
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CEX

1. Espnet2 = AR R FL B 4+
a) Y% Conformer EncoderM & &R ABL & -

encoder: conformer
encoder_conf:

output_size: 256
attention_heads: 4
linear_units: 2048
num_blocks: 12
dropout_rate: 0.1
positional_dropout_rate: 0.1
attention_dropout_rate: 0.0
Input_layer: conv2d
normalize_before: true
pos_enc_layer_type: rel_pos
selfattention_layer_type: rel_selfattn
activation_type: swish
macaron_style: true
use_cnn_module: true
cnn_module_kernel: 15
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CEXH

1. Espnet2 7= F IR R FL B 1+
b) Y% Transformer DecoderM & &R IBC & |

decoder: transformer
decoder_conf:
attention_heads: 4
linear_units: 2048
num_blocks: 6
dropout_rate: 0.1
positional_dropout_rate: 0.1
self_attention_dropout_rate: 0.0
src_attention_dropout_rate: 0.0
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1. Espnet2 7= F IR R FL B 1+

c) IRBVE(REL T -

model_conf:
ctc_weight: 0.3
Ism_weight: 0.1  # label smoothing option
length_normalized_loss: false
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1. Espnet2 = AR R FL B 4+
d) batch#8<EC & :

num_workers: 8
batch_type: sorted
batch_size: 10

Espnet2@batchZEEY: "unsorted”. "sorted". "folded". "numel"|{ X "length", EHH"unsorted". "sorted"&
E7Sbatch, "folded". "numel"#1"length"Ea7Sbatch, FNZbatchAFEEbatch sizefIx/)y, RPR%] T batch
PRMNMEFRNEE, IEREBREDFAHER BN ASHERNFout-of-memory I XL

Unumel A%, EistrA—batchF T BRI RS E 2, EIAEAH4000000, X MERFEGPUNERF
KINMRE, YRS MBI MERRE, NABEbatchHRIIER, HEMFI7SbatchZE B HYIEERIT
7R I HFespnet2/samplers B & T HIBIA ,
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1. Espnet2 = AR R FL B 4+

e) L MEREE:

accum_grad: 4
grad_clip: 5
max_epoch: 50
val_scheduler_criterion:

- valid

- acc
best_model_criterion:
- -vald

- acc

- max
- -vald

- loss

- min
keep_nbest_models: 10
optim: adam
optim_conf:

Ir: 0.0005
scheduler: warmuplr
scheduler_conf:

warmup_steps: 30000

-
EMrY

XIAMEN UNIVERSITY

H i best model_criterionZ 1 £ H 2 46
FREINSGREWERAE, JIg%kTER,
BN RIENIRBESIURTFE
FIRE G, DUIRSIRENEE M,
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2. Espnet2ig SR EECE XX ¥

Im: seqg_rnn
Im_conf:

unit: 650

nlayers: 2
grad_clip: 5.0
batch_type: folded
batch_size: 64
max_epoch: 20
patience: 3
optim: sgd
best_model_criterion:
- -vald

- loss

- min
keep_nbest_models: 1
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3. Espnet2fR L HEC & XX

beam_size: 20
penalty: 0.0
maxlenratio: 0.0
minlenratio: 0.0
ctc_weight: 0.6
Im_weight: 0.3

U ERINGHMBRLLIEF BN SE, TESIRE SR AT S Zespnet2/tasks T~ Aabs_task.pyFlasr.py Iz,
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Espnet2f91)I|4: 15 B R FEexp B3R T A AR BREEHE H B X Ktrainlog® . Espnet2 il
ZUEREASEERENMFENTRUERO TR

15epoch:train:1-187batch: iter_time=0.001, forward_time=0.090, loss_ctc=7.580, loss_att=5.296, acc=0.928, loss=2.991,
backward_time=0.034, optim_step_time=0.031, optim0_[r0=0.001, train_time=0.509

15epoch:train:188-374batch: iter_time=5.679e-05, forward_time=0.091, loss_ctc=6.407, loss_att=4.684, acc=0.939, loss=2.601,
backward_time=0.032, optim_step_time=0.037, optim0_[r0=0.001, train_time=0.519

wer.png 25KB  PNG BH.. 2022/7/20, 22:44 -PW-r--r-- root
train_time.png 24KB PNG BR.. 2022/7/20, 22:44 -PW-T--F-- root
optim_step_time.png 38KB PNG BF.. 2022/7/20, 22:44 -PW-r--F-- root
optim0 _|r0.png 31KE PNG BR.. 2022/7/20 22:44 -rW-r--r-- root
loss_ctc.png 31KB PNG BF.. 2022/7/20, 22:44 -rw-r--r--  root
loss_att.png 31KB PNG EHE.. 2022/7/20, 22:44 W-r—r—  root
loss.png 29KBE PNG BR.. 2022/7/20 22:44 -rW-r--F-- root
iter_ time.png 32KB PNG BR.. 2022/7/20, 22:44 -rW-F--r-- root
gpu_max_cached_m... 27KBE  PNG BH.. 2022/7/20, 22:44 -rw-r--r-- root
forward_time.png 26KBE PNG BR.. 2022/7/20, 22:44 -rw-r--r-- root
cer_ctc.png 26KB PNG BlR.. 2022/7/20, 22:44 -rw-r--r--  root
cer.png 22KB PNG BR.. 2022/7/20 22:44 -rwW-r--r-- root
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CBEXT EE
Espnet2FlEspnetfy7EAishell-153EE FHI MR ZE R
T EEFTEL
SFELSHE/ME | IEREE)/s | BRR3EE)/s | B AMB | Dev CER/% | Test CER/%
Fspnet 7603 18056 2004 30.42 6.0 6.7
Fspnet? 13793 18780 2250 30.35 6.1 6.5

WA FANRRA)I2: R RV ER E Transformert& &Y,

BEEF==ME, A7 RIEWXNRTF,

Espnet2th R A 7 ##75batch, ®iibatchfyA/NERZ32, FFEAEME 7 L&Y 18, ML XANZ
HAENIESEE,

Espnet23& FHConformerfEAishell-153E&E B9 14 6E

P RE 2L
BEFHA/M™Me | lEZETE/s | BiRETE/s | 83 A~ /MmB | Dev CER/% | TestCER/%
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