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B =19 ]evenshtein Transformer & 7|02 & A2& S4 <124 RS Aokstt) E =FoAE x17] 39
WA oz FAEE ARkARl 4 14 EEF giH|ste] Hx}7] 3] (non-autoregressive) WS AE3 54 <14
2AS AQbgt}, Agtsle RAL 2 AFS U1E FY § doH, A7) g WA 7bte g A9l(insertion) %
2HA(deletion) 7155 0] F7tE o] 27] o Fo] FAHEE A9 olF 4T & v FAEE AFst oy 7|52
go] 7] S{HEZHE WA IEIEF ZofFu, AAH FIEE FFA7E d Joggth. B =EdA ActstE
2de JjE 54 Q12 BdEEC] /Kl FE £ret HAERS SAE FEY F e AERE UidS AAlgt.
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B =F2% levenshtein Transformer & 7|40 2 3
AMZE 54 A4 mdS Aoksith 7| 34 U4
Al=dle Aty oz z17] 3] F(autoregressive) WS
Aesta o, 72 EES FSAtH o g Aok e
FE &£o7 Adgor =9 wHo] Qlrp. HEEH o]
WAl 2 B A ol oFo] AEHW 1 SF{FI}
FAEo] A oS A AFEE AsATIE wAE
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7P Q. elel disk gigte g, B =FolAE v
3] A (non-autoregressive) W34S HLI &
2dS Agtgt}, o] REe FE AIFS UF £Y F
gom 7] ¥ WA swoz Ad(insertion) 2
2HA|(deletion) 7|50 F7tEe] z7] o So] HAggst
AS- ols FAY £ e FAdE AFe ot
w2 3 E5IEE
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Levenshtein Transformer decoder &
4 Q1A sy 9 FE S Adg
98 Attt UWbH<Q Transformer
4 <4 ®2e[1]9] g5 9 FE WAL A
37 (autoregressive) HWAloln o]l o|A7IA 9 &Y
E2g splow 0f E2g dZIde wAow
o]FoZt, olo FE A Al Y=ZY (decoding)
&7l =2y, A EFHo| /77 EATE 49, A9
F7F FAEY ZxE g4 94 d5 A4E
E83ttE wdo] EAsh
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o] ¥ =Fo|r+= Levenshtein Transformer[2]Z

o] g3t 71E A <l Al decoder & WA,
71E3E= gy o wE decoding 55 HolW, o=
=4 A Q{7 EAT A olE AT & e
+4 <04 Zd(Levenshtein ASR)S A|¢tatTh

Levenshtein ASR <& 7|& &4 <914 =2d[3] 3
Hl 3} decoder 7% 2L EZ AA HAo|A Ao]HE&
Holth, FAFowr, FRAHoRE ZF Transformer
decoder 9] layer ©l Insertion Classifier(Placeholder
classifier, Token Classifier), Deletion Classifier 7}
ZA)3}. Insertion Classifier & 3% A|@2 <klA
F7F Holotdk BEE 9 3 EE AE FAHDIH,
Deletion Classifier & &% A|g2 oA AAdH 7t
Edol Hagx] oAFE A= sk}, o9}
2o x5 7|Hko 2 Levenshtein ASR 2 &3 Al
AR A A EAGA ] ohd HAT| S A o R,
old7tAl AdE HA =¥ AA2E 7S o}, ¢
We 22 54 Qo] Jhesith TS, Fo Al WHE
(iteration)s &3] BdQ8e EF 24 == dag BEF
AYs Bk FAxRE odF Adx 2E€E BEFRS F
ALt olet ZL HAL o|A/A FHE HA AALE
ZIwtew o thg HA"E ¥ AI2E FEHsE
Ao R 27] 39 Ao o] Folxit,
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Conformer 7]8+e] &4 <A mdS  ALg39t)
Aetsle BEd2  Hojx#ely FY3  Conformer

Encoder ¢} Levenshtein Transformer decoder =
T8ttt Atsts Ry wo| ekl Bele| s &
ZFol g2 Holxg] mEEe F=2E A 27 3
Ao APAck= otk B AFAE= °F 1,000
AIZE - gFEe] LibriSpeech  Hlo]E{AlE  ShFl
ARl oW | LibriSpeech Test Clean HolE|AS H7}
2 nlwe)] A3}t Levenshtein ASR & 7]EA o2
HZ718] 7 7Rkl Rdolm=z 2] 37 7]dk 2EQ)
Hoj~ghelut} of 4~5 wf wE FE £S5 HlG
ol XYl ZZ AHo] parallel stA ZdEo], =17]
319 WAel FE AARY o wE FEo] teEs &

T AT =S greedy decoding WA o=
2 (insertion)¥}  AtAl(deletion)”}  7Fsdte]  ZEE
Edol e AS, v HAAAA ol AAlEt]
AgHE HA-E Sl greedy decoding WA F8
Qe wlojzetel Ko Jke des ¥ F
AATH
3t 1. Results
Baseline Levenshtein ASR
Decoding Autoresressiv Non-autoregressive
Strategy utoregressive (Almost)
Dataset Librispeech Test Clean
# Params 30M 30M
WER (%) 4.4 6.4
# Tteration - 2
Inference 70.59 sentences /s 333.53 sentences /s
Speed 1706.40 tokens /s 8641.80 tokens /s
Total: 37.1s Total: 7.9s
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Iv. 28
=f-o| -+ Levenshtein Transformer 7|WFe] 54
2AS Ars), & A E REe V|E9] 24
2y g 9 FE W] glo] vz 8]
Aoz HaEe] z7] 39 Wl JE &4 A4
Rdnc o we FEo] Jheey, 27| ] 7Nk
insertion 2 deletion 71%& 2H&3te], W A7]3) A3
Wals Bk 7bEste] 5 &4 04 Rde] AR
FE WHom &8 F v 7HsAAS &l

-

ACKNOWLEDGMENT

=122 9024 W% BK21 FOUR AX7|< m| A A
oste] A UH AL

Bl ©
fo
2
-
un)
2,
lo

[1] Radford, Alec, et al. "Robust speech recognition via
large—scale weak supervision." International Conference

on Machine Learning. PMLR, 2023.

[2] Gu, Jiatao, Changhan Wang, and Junbo Zhao.
"Levenshtein transformer." Advances in neural
information processing systems 32, 2019.

[3] Gulati, A., Qin, J., Chiu, C.-C., Parmar, N., Zhang, Y., Yu,
J., Han, W., Wang, S., Zhang, Z., Wu, Y., Pang, R. (2020)
Conformer: Convolution-augmented Transformer for
Speech Recognition. Proc. Interspeech 2020, 5036-5040.





