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Abstract

Automatic Speech Recognition (ASR)
technology presents the possibility for med-
ical professionals to document patient
record, diagnosis, postoperative care, pa-
trol records, and etc. that are now
done manually. However, earlier research
aimed on Chinese medical speech corpus
(ChiMeS) has two shortcomings: first is the
lack of punctuation, resulting in reduced
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readability of the output transcript, and
second is the poor recognition error rate,
affecting its application put to the fields.
Accordingly, the contributions of this pa-
per consist of: (1) A punctuated Chinese
medical corpus psChiMeS-14 newly anno-
tated from ChiMeS-14, which is the col-
lection of 516 anonymized medical record
readouts of 867 minutes long, recorded by
15 professional nursing staff from Taipei
Hospital of the Ministry of Health and Wel-
fare. psChiMeS-14 is manually punctuated
with: colons, commas, and periods, ready
for general end-to-end ASR models. (2)
A self-attention based speech recognition
solution by conformer networks. Trained
by and tested on psChiMeS-14 corpus,
the solutions deliver state-of-the-art recog-
nition performance: CER (character er-
ror rate) 10.5%, and KER (Keyword er-
ror rate) of 13.10%, respectively, which
is contrasted to the 15.70% CER and the
22.50% KER by an earlier reported Joint
CTC/Attention architecture.

Keywords: deep learning, speech recogni-
tion, Chinese medical speech corpus
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B A7k a9 48 F AR o 38 SR BB SR BRI
o8G5 Ak AL R — AR R AU E
fRiRTT R o

ST P SR SR F PR R AT o BT A AR
ARG ERRA =R 25 & : (—) ChiMeS
EhbE o LA 14.4 1 BF 0 3 7225 3 -
(=) N&RAF ) Joint CTC/Attention ASR 42
A E e ChiMeS-14 # BI3X & £ I8 F 4
#3% % (Character Error Rate : CER) 7=} 4
F 4R £ (Keyword Error Rate : KER) 2%
B 12.85% A7 17.62% AR (=) +FfE L4
ASR A2 A S4B % 35 & ek 09 R K BTl
FE o

K HEOFBFHR R EINRIFFE
SREIFI KM, & (Garg et al., 2018) ~
(Zhang and Zhang, 2020) ~ (Li et al., 2021) FT
P09 SRR T AT Je > AR BRI A2 REAR S T
L 0 BB ALA By A A BRI o — T
@ > YR AT 8RR PR BT 09 R Rk
& A4 ChiMeS 89 P RHKA B 5 R 2 B -
LA R R B AT S B LR SR
WA RIAIE ¢ (1) A8 B R FEF PR AT
BAAEFARBERIR  THIRB O LART R
PEAK 5 (2) BEATIRT 89 R BT IR A 8
CER 138 &8 2 M o b » Ak T8 AR
Rl N

1) 2RBHFRREIFLHERBHE
(psChiMeS) :
S5 ZHF AR (ETRBHRT
MY 3 AR BB R ST PR B IR AR A
A4 4 ChiMeS #9 XA Z 37 EATARE »
# %] psChiMeS » £ T AR G4 H+ X
BB E PR H IR B R -

3| B AT A b PER A BRI 6 B R E S PR
#A Joint CTC-Conformer :

FIR A B KRN A (Sl
Attention) #2 &A1 # % (Convolution) #
#1859 Joint CTC-Conformer % & k%
A s £ psChiMeS L& 34k AIK » T A
T 10.5% # CER » "A& 13.10% # KER *
#HZ w4 £ 49 Joint CTC/Attention
BEBIERBITITH 15.7% # CER #»
22.50% #) KER °

1.2 HLEH
R L0 % =B I RE B B AL 2R AZ B AT R

B B o S PRI 0 RARE R o =
a8 B AT R SR 0 BRGE S PR AR A 8
AR HATHLIEAE AL c SO B TREREY
Mtk 0 BAEFT IR ALK 3 AR KA
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Ao ZEAR B AT IR ARG AAE o AR 0 B AR

BRI RZERPARART R 6 o

2 SUEREB

2.1 B #HLAREAZ TR

SHHE TR BE AN T LA LI
BRI U EE 2R RA R - B AT
TR LT B 0 RIE o LAZ T
We AT RABHEIRZHFEG A HILE
AL T A IRHEAM o LB BN — ALk
ASR AT ©

ERE > B B UAR B A IRAR I R A A A
BEAFIEE 8) T & ASR #rih e &R - #4785
HAGEELE ZIF RO BHRER (punctu-
ation restoration) » L3k & AF T SA% B 4T 9K 49
TAMAARRE > Sk B 2R B IR TA -
2017 4 (Salloum et al., 2017) % %St B £
AL SUREATAR B R R > L PTAR A 69 B dir
&A%l RNN Ae b Attention #9# %] A 4742
BRI F o RARERAARF F B KT
Ro0q30 & & R — & T F AR EK] 87
F o LPMTAIZIR ~ 73 - FIRMAZ B R
BOR _EARBAT 45 69 2LAE © 2018 F i1 (Garg
et al., 2018) P74 % 69 B BpAR 2 AR BAFJEALAL »
ARZATRETRETFER N EUESWF
B > STA R EATAR B AT IR A9 TR B A X A8 F AR
o ARSHEFE SR 0 LR IEE ONN A B2

®) LSTM FARIA A A 4k 69 20AE o

2020 ¥ Amazon ## &% E G 69 PR
£ 7 » B ATAZ 25 4 9% 69 78 B L BOE AE K /)
% (Sunkara et al., 2020) 84k o TP 4£ A
BERT (Devlin et al., 2018) FA 31|44 A & K
fE#5 AT R SLRAB R B 7 KRR
AR ALAR B AT IR TR B R WAL E A K ) B 694 FF
b3 LSTM ZAfAR b » 2KAERF 3 ~ 4% © Fl
%A 2020 5 0 B (Zhang and Zhang, 2020)
By T AR R PP BE RS A B AR B AR AR R RO
& F i St BRE > 42 ERNIE (Zhang et al.,
2019) IR » L % 5 H MR 7 XA TR
B8 F ey R0 kR ASR R A E
4T > BLEU #7%3FR|454% (Papineni et al.,
2002) T ARRF K& 2% © 2020 ¥ Google #=
HAFFETRY (Lietal., 2021) » &% 4) Fif
J+3% £ (Sentence Boundary Augmentation)
£ %A FHE L BLEU 484 T4 A - & U147
By o) TiE R FERRSTHML > Lit@FEzS
HA RS
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2.2 m¥#H ASR HA
2.2.1 CTC

BT RGBT RNALN S F I KA
T B 2 8 B » CTC (Graves et al., 2006) %t
F—MEMARETAAAREE WM E L
R BEF BT EAHEAR LS T T T8
R 0 2017 & 8 E IR H 89 Deep Speech 2
(DS2)(Amodei et al., 2016) » %45 & £ & CNN
B E) LSTM 4% > JA R RIAME 355 oF 5
L EG TR UM R o 3R AT LAY G ISR
K (hidden state) & A R FIEK L CTC
WMERE - F—F @ > RS EE—E L
# 4% (fully connected layer) » 1~ # & &2 9}
R AT RRAEH £ o mAR ASR 8
RIEAFZ A RMEEATINRE THEF Hin
BRI F o Af CTC 95k Bs% @ SHH MBI A
PR AL B B S g SR 0 PTA T B B EE
FAEA > RAR R ATE LM AR R R A B o

2.2.2 Joint CTC-Attention

2017 ¥ & (Kim et al., 2017) F £ %42
& B B B Attention ##]F2 CTC 49 Joint
CTC-attention 3&F #RAEA o A T £ 45
MEAB3E 9 1 % — » Encoder #& A £ A X, »
I d CNN F= LSTM 41 m& it & fF 25 15 Bl
BT A B 09 I8 M B AR 88 i £ CTC Decoder
F2 Attention Decoder ° % = » CTC Decoder
B —B R T8 F A AR T AR
W AEHE—MOFTRIMAST A HRE
B FMmd o REAMBELG FlE g2
R (Blank) 894 By XA HH o % = > Atten-
tion Decoder #i# attention 2~ %iE - A M B
LT A% o A& > FHBSHHE N ERAE De-
coder B91& 25 » A N R EFAE K RE A
Fo B8 WX 1 P& 0 BARPTEAFH Joint
CTC-attention B A A2 & BF £ 3] F 4709355
P AR o

(1)

2.2.3 Self-Attention #%] 17~ ASR A

£ 2017 F > Google 4% ¥ Transformer
(Vaswani et al., 2017) > st T —fEp A 8
K EZ A (Self-Attention) 8 Seq2Seq ##
Ao 3R SL M) 69 AL A L DN AR T A S TR
WO BB A A AT M 0 FATEH > ik
IR o Transformer & 3 FAE#HF= NLP 175
FoFF AR RA o A RIFOER o
#% » A FH A Transformer 12 A 5] X 7& 5 9%
3k o £ 2018 F W (Dong et al., 2018) ¥ 24
# %% Speech-Transformer * F4% A Trans-
former RAE A B RNN 2 LSTM % Seq2Seq

Ljoint - ALCTC’ + (1 - )\)LAttention
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A > T 4E & Wall Street Journal (WSJ) &4+
J& £ 5T AT B 5 543% % (Word Error Rate :
WER ) 10.9% #93h8 » PT & 69 ) 4R B M 2L 42
B JR A2 A RNN % LSTM &A% 30% o

#2020 @ (Miao et al., 2020) ¥ 2%
i 4% CTC #%| &4 e X Transformer &
AHF s WEMTARA Transformer & 8 I
KIBFEO ET UHBEZGHFMN RlFas
& CTC #—0F M THRBGE M - FKAL
HKUST ¥ L34t & L > A4 Joint CTC-
Attention A & CER 187 4% °

3K Transformer #78 K 35 89 LT U4
A T R A2 HA BRI A
553k o B3k 2020 @ Google % 9N Trans-
former Encoder ¥ /m X Convolution #%%#] » ##%
1€ Conformer Encoder (Gulati et al., 2020) °
LA XA BRI TR £
% B — & 89 LSTM Decoder RAFT » T WL £
LibriSpeech #&#t & B 4F WER 2.1% #3048 ;
5 EE S R £ AT WER 1.9% #930A¢ o

3 FRT A
3.1 —FEBUABAREAR BT IR 0935 PR AL
i

AR B A — M LB R RIS BB F
IERA WA AR BRI k0 KA L A#E
RRAEEMERRR G —BEINRS X &
1 FTow o ¥k o RATH LS HIRAA it
Z5 7 9% ChiMeS &4 2 F » RFH w; FTEE
JRA K hede BRI 6 L ARARE . EHEITA
MIEAZEE > e L EFE  FIE 2RI L
Ao BAVA g RT o T RAREFRBFEH
1% Al Self-Attention # %] 89 conformer » YA &
CTC % #5 % 1 %, Joint CTC/Conformer R4
89 ASR #8¥% o frbin Hamty I RAEL > Bk
1% A Aok B5 45 9% 69 3 L psChiMeS 1F & 914k
B35 0 BAEA IR SR AR B AR (F
o~ ZIRM A IR) AR R AWM B F AT R PR
P F AR LR R AR F AR F1E
18 ASR #3598 b AR o

PY
+B-—%— - RS-
Self-Attention Based ANHH-AHF
End-to-End Model E-Sadek -
full diet= -

1. —BEIRT &

FHAL L BB EN R

FEARFRT o RAVTRA 8 F LE a4
J& Chinese Medical Speech Corpus (ChiMeS)

3.2
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—Z Z i MARIHS &
A BAE SREAKS
¥ {on} {full} {diet}
e P13 R B I AR
B ROIE R A A R Ak
B R BEmLER
& FRKE B E T
RIHE R A R & 4 B AL
HRARE ZRFHT
DAY R VN
tAFREHT L AL
AT

—Z ZEEARIHE > &
Aok RASHE AR
B {on) {full} {diet}

. —=Z=Z%ARIHE » &K
B RA SR AH B
% > {on} {full} {diet} °

R PTL RB AT 5 2 ATV R ARG
#) o RIEFLA R AL & e

JERBERL > BAL
FHiK > Bl gHGT
RIH - & R & B & & B A&
HERARE =K 0 FHT
LA B A AR AR AR ©
A FRER T ARG
4 o

- 3. REE# AR BMMEEK X
@ kom0 BH A FHAK
B &, & Bi% 7] > RIH -

4 BRAR AL BAHERAL
WE =R 0 P45 3 B AT
AL RAIR ©

5.6 R F3REH T AT

Annotation of the
whole record
without punctuation

Readout of a
complete patient
record

annotated transcription

Segmenting the speech
record into semantically
complete utterances

Punctuating the

(*newly added*)

2: psChiMeS X A423 7 X,

E BB 14.4 8> LB A RAIRSE LE
B9 15 4rdo M8 326 » ARIE 516 B L 1LR
WA E TR B B & 0 AR JEBF S35 69 7 X i
ITEF 05 Bl A KBRS P R
X i o do B 2 BT fARdEE  AMA
SR B R B B SRAE LB ATAZE > 1R R AR
AR FL (BER) BFEMEE T H
F A9 AR B A 0% T 3B ELARAR B TR 4
TR TEBRIAZBEFRAL gk 1 K%
A PTAR 32 69 3% U ANAR BEAF 9% 0 13 8] AR B AF
FHHFL (BAER)

H—pmBEONE LI REELILZ
EAFTH S ARKE -~ BAlRE  EXKRR
FHFOEI G o HHEE LG R kot
B E R RMFEBAELEZOLEMN
REGRBELFI I RS BT (ER) ©
#f& > #F ChiMeS 354 B 419 B34k 2 A13K
o mEOG s ERKE 41 FB I E
B 5682 4] 0 mBlsXE A 1,543 6] o DR ER
BRI E P AW E ARG IR o FlabyBAt
J& oA & de & 2, B F psChiMeS B 212 %4
FEHE o

A 1 ARB A IARZEALA

HLA
EEEEE
HESELE s SR T EE A
BTAEZRTEBRERA
BTARERERAE LR L
web o Bl R
EERNGEE RS EE X

RIS AT I

A
~

23 (-

~—

B (:

~—

a5 (o)
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& 2: sChiMeS #= psChiMeS ##F4H &

EH R sChiMeS psChiMeS
E & 2K
FE | BERE | e
A SRR | pmmn
&) 7,225 7,225
(3% /RI3K)|(5,682/1,543)|(5,682/1,543)
FHHFE
) 7.2 7.2
T 29.8 33.3
ey &
(o 0) 867.86 867.86

3.3 Joint CTC-Conformer #

4 & 3 P77 0 Joint CTC-Conformer &
W Conformer % #5 % » # 8 CTC MR % fo
Transformer AFA%5 3 PT 40k > L P maH 5 89
352 W % 18 Conformer Block #17% » 4 1B
block &/ &2 7] #f X # % (Feed-Forward
Netword) ~ % 38 X 2 & 7 4] ~ HATE 4004
Bh— R Al tk X% o LT A& Joint CTC-
Conformer P #& A4 -

3.3.1 % #AXNEEN#H (Multi-Head
Self-Attention * MHSA)

Self-Attention #93iE 7 X & 4 K B A5 £
&1 %4 (Scaled Dot-Product Attention) > £
HE—HEFRBREEZMBMARAGERE (lin-
ear layer) 29| BB Q~ K~V & > EAHK
B IE B )R] o T HE AL BEAR IR & ) R AR
Hdo X 20 H 18 FATE I X F WA T A B 5
B Q #HEJ B FE K RREEEA - 5055
MERBAE R R T /d), > AR AEE N soft-
max T2 A B 1 89EEAHE (Attention
Weight) » & A& RREERE V A2 H
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Softmax
CIC
(o=
1 r = Y
(et rom)
P
‘ Feed ‘
‘ Layer Norm | Farward
?;~ é;;
Multi-Head
Feed-Forward Attention
% (Retarom)
Convolution
Masked
D Multi-Head
g “Aftent
. o4
‘Muth-Head
Self Attention. s "
Module ;—( g; P,
Output
'Embedding
Feed-Forward
A = Outputs
Shifted Right)

B 3: Conformer ASR %4 B

R BAEEE T8 R A T3
Z%& 71 B (Attention Map) > £ F 1% M 4 4 A
T VA, YR EEAE QF K BHEKEOK
ERERE Q 7 K 9B E XK > mikmE
1A K > E A E softmax 091F F 8 Mk E &

Ed
27 4K

o BEIRGEEFR o

T

QK
Vi

$AXEENHH > w3 AT Zd
% AR B E B ARBT LR, o Rl & —
B A5 A 8 = B R R 89 8 B (linear layer)
TRBBE QK NV HERE—FTH Q-
K~V &35 m h 9 % AGBMELTHE
L CNN &4 B F &8 38 # JE 69 convolution
kernel 893 R » @& —FA A (head * h) F &7
Bl R FL AR B R BB 89 B3R 0 AR A e B
Fatke) Q~ K~V FiENERBFIE
PP S ERESE LS UREIPE P
WO SWE WY B SBIER  BalRAT
3 o

Attention(Q, K, V) = softmax( W (2)

MHSA(Q, K,V) = Concat(head, ..., head g ) W°

where heady, = Attention(QW,?, KW/, VW;Y)
(3)

3.3.2 %4 (Convolution Module)

Conformer ¥ # Convolution Module * A
15 20 B3 A BB IAE ) 0 T v AR AR EEF 69
AR AP BAL B A - RERA S E AR R
A4 ARB IR AEBH—RHGBE
A% (1-D pointwise convolution) =T VA i &
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(channel) Aefd » AEAKF % GLU $By &8
— 4R E A (1-D depthwise convolution)
Batch Normalize » # %1% Swish B 2%
RELEELBEMRE o

3.3.3 Self-attention &% 3%

bR Z AT Self-Attention A% % 6948
KRB o R ABHBIEH LKL > L8RS
£ % K8 Self-Attention Z 1% » FHBEMEE
1 softmax » 7 A1 B 5 69 B B 4 8UT 7
MHRFERYEBEFFOFAREE - HFH
Ground Truth #4% & one-hot 4 #5H X, » &
& S A B B 5 09 TR B M AT VAR R R

# (cross-entropy loss) 3t o AKX X 4 F7
A
U
Lselffattention = - Z y*ln(yu) (4)
u=1

A ¥y AR B EHERTE Ground Truth * y,
By AR R AR E o R AT A
B 8 34 RAR A o m AN AR A AR K
# ¥ (Loss Function) &Mt » F B A 43
(Negative logarithm) 3+ 3 48 & & # o

3.3.4 CTC ##5 %

BENB OTC W THIEHEKE H TR
RE R BB RaRA o 9 REAE & U B
B BT ARG FRES 8 FLF U
B ¥ L Syllable 89 BT H %3] » £ CTC F &€ %
ShAEF P Im A Blank (-) AR & T &EF -
BETFW R F] o MmEF PR H
AR AR A AR E I 0 K
B9 By 4] » BP & Self-Attention Based Encoder
BT $ B B — BF 5 69 hidden state A% 13 2] 48 4
JEG B FNBEE py(se|lw) > B F sy A4 t BFZ|HE
FH U FPHARGFHF - HBEBNBEAFE
B 5 BT TR B 69 28 ) R R An R T AT 3] TR A T
BEgEE - T 5 AT

p(Slz) = [ [ pe(selz) ()

A o T 2R RAZBTHHE IR
B p(selr) RTBER ¢t BTG A
EragakE s BTARATE - @ p(S|x) Bl
TR FRAFRFEEANREGTA
B e EE S LR AN FRTTE
pie(selr) HeFAR RATIFEI R TAR T 8K F -
w4 CTC H—WFEAAEEGHE -
LTREARS EHGTARFHI blank » 1%
BImE T RAEERD ¢ 9RE > Bk
CTC P &#AHKOM BRI ERANT & &
BRI g o ko CTC 8RB & s
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THF RS HEEMKTFARF $ 8 blank
Mo RAAAFBIM MK T E > Bl TEHE
e EEE | B8 CTC MK ¢33 M E#
Eaa

R CTC B ARREZE » KM= T
AT &K CTC H48 R R > A E A
Bk scd o ZHMOAR K BT M S
HAR ZIERAR o B TRINRATA R > 48
RHAALR LS g  BEAIBEZ R LR 6
BTt

T
> TIpesele)
s€ Align(z,y*) t=1
EF 2, y* 2R REMAGEFTHBT 5 Fo 40 4
J& &9 Ground Truth ; Align(xz,y*) & Fi A FAR]
M4igi8 CTC MRS yr R ML &
BASETA B Align(z,y*) 89 46 FA40ha o
7 8 A R B AT 48 K B (Loss Function)
oMb s LA A ## (Negative logarithm)
R FRRHE -

3.3.5 R A#5#%4] Joint Decoding

B T SRES PR A A F AR R B &
£ CTC # & EFF A4 HE - LA Self-
Attention RERIFE KI5 B A& ST 15 6945 3% »
AR SCPT AR 04 WA 36 R A e PR AT I BRAR B L ) AR
A WL EEE \ SRS ERRAE
CTC loss YL & self-attention # cross-entropy
loss B9 E P » X, 7 BT -

(6)

Lere = —log

(7)

Ltotul = (]- - A)Lselffattention - )\LCTC’

4

KM H B Joint CTC-Attention 48 31 K
AR AT H Joint CTC-Conformer A » A
R SLE AT EA G 0 » EARSFR
psChiMeS-14 #4794k » #Ha s b oo & A A2 2
FFIRAZ 2 O PERANRE o BIBF » KA 4L AL
—FIRFTIE AT B IR A9AZ 34 ASR 2KAEHY
HHE > Wk AR R Joint CTC-Conformer
LR 0 A2k LR X A9 EH B B ChiMeS-
14 $2 psChiMeS-14 # £ £ 85 > CER $#2 KER
BRI o

4.1 Attention 2 Conformer # ¥
WA~ B FRIIEAR » TR TR R 2B PRk T AL
b9 F 45 #53- & (Character Error Rate : CER)
23 EEEREIRT > B REME B
1By EE o KM T B4 F R R A5 AT
(Keyword Error Rate : KER) » #F » K425
ARINRIAT B I EHATREBH S KA R
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707 A B KA G M 4ET > AR Tk 3 HT
7| o 3k £ 69 KER 3FtEAR X 8 T :

& 3 BhkMaETHEA

PR R R AR e T S IR
# =354 60 99 | 19 | 60 115 707
KER=F Dt e 60y (8)

Ny,

KER #3t A A CER 44 » 4H4 Tabel 3
89 B 48 5 7] & &AM ground truth #9.EsEAE
0 ARTABIER T AT R MEET > BEIMR
BB REATREGH K - L N, BAT
HIEHEGHETFRE > @ S, ~ Dy, F I, AR
by B4 E AR M 4 F LR R B RAA BB (B
)~ Mk (RAE) RIEA (S 0) BEE =48
EoE LR PP E (g

Lo 44 Out Of Keyword (OOK) 4
ARG BIAINRE > 40 B I RKEGH
$27] 0 KM A I E K OOK-KER #3845
2o e X 9 BT

Sook + Dook + ]ook
Nook

AREXAARLES KER 89 k4 F > £
OOK-KER A& 4t # 7 K i 375 91 4 4 69 B 42
FEATFFI D Ny, B ARRXEF RBRAL
A& F ground truth EFEMEF O F - @
Sook > Dook Fa Lok A /’% 20k S 9% ;\%T‘?JL CF' ’ é‘]’%’
OOK W fAR| B A % Mkl A=/
SR RE o A RA1E A CER -~ KER #=
OOK-KER 7k & 3 B 4% & £ 338 ASR 43k »
ZAEAEAR R R BAEAK 0 R T ASR A AR AR
1 o

KMF AR 4 BTo AR ENEE
# Joint CTC-Attention VAR A AL ik B3
¥ Z Joint CTC-Conformer 4R #8355 » 1 A
KAKETH 11 Rk THTEKEGELF —1
RBERIFRER - BR T8 S8y
FIAER 4@~ MR fotid <> KT o

Wk 5 P& mAEA A baseline 1% A
AT 3% & 8945 T » Joint CTC-Conformer 49
CER # KER %747 Joint CTC-Attention
K& 6.04% # 9.51% > @ OOK-KER 1%
# Joint CTC-Attention K & 14.3% ° & %
BAE R #IF ¥ F 14 > Joint CTC-Attention 1%
Bl wave ¥ LA ZBH KR A4 LT
Z (volume) ~ & # (pitch) YA B &R (speed)
FHRATHEAARALE > AR WE R L 4
% 5 # Joint CTC-Conformer B| &4 Al 353k

OOK — KER = x 100%

9)
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% 4: BI Joint CTC-attention ¥ Joint CTC-Conformer 3t A£ R 89 82X & 15

B

F CER
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Joint CTC-Attention
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Joint CTC-Conformer
with speed augmentation
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C S JEREE
15.25
AT A=
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8 OOK-KER £ &A1& # Joint CTC-Attention
K# 1769 %> BHREFT Conformer /m A
Convolution 9 # %] 484 2T By 345 - 12
FHE& T B 4 F- 69 PR AE o

& 5: BFF RAEAE psChiMeS-14 E 6948 rb

Joint Joint
ASR CTC-Attention|CTC-Conformer
Aug. baseline| wave |baseline| speed
CER(%) 20.44 | 15.70 | 14.40 | 10.50
KER(%) 29.50 | 22.50 | 19.99 | 13.10
OOK-KER(%)| 76.85 | 76.85 | 62.50 | 59.16

EMAFFNHARG HALEILE T O0OK
By PR o A —F& ASR AT REBIXE R E
B DR E R FE (OOV) » HA- Bk Mbt
Foo AAH B REGmAs > ikt i 4
BB S FRARXETHAT SRR RE
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B B SE T o LA TR EAEFFR B R o &
A EE R A BN PM (pronunciation
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BRBFHFGE AR AL LT TG AE
BMAET o R 6 f1k 7 Rk — LA E A
P L% ST OOK 8945 o

W A2 B AR IR AAZEH ASR A

b s RAAATF A 0 e AAZ BEAFIRAZ 3R 69 ST
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TN Bk S 1% 4 P KBOR G g o Tk 8 PT R 0
% Joint CTC-Conformer 1% Ji Ao L A2 5 5 3%
# psChiMeS 4B » € Yo g 4% F A AR B 4T
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7 SER LA K& 11% o RAVBEG R A A :
2B E T psChiMeS-14 #4 LA+ F#
B K& 10% » dody B B8 AR B 45 9% O #E P SR %
# F-Score RA& » ¥ 5 83% » BT XA faiit
A CER LA 2% 897 B » £ #JEZ% T AR
B IRATH % 5 M SER (sentence error rate)
;> wA SER A7 XA A - Wit &
RE—GEHE—BAFRRE L » Fiw i
AR B IRAINERAT I R EGAR BT IR 443R » AL E
# SER # EF+ o
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ot AT Z A AEARAL 0 B EUALA P ARG
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Corpus Joint CTC-Comformer
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sChiMeS-14 8.4276.21 13.59

psChiMeS-14 10.5(87.60 13.10
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(remove punctuation) 8.40175.76)  12.45
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5 Conclusion
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