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Introduction Span Length Based Concatenation Experiments with Acoustic and Language Models
* Code-mixing (CM): speakers alternate between languages -
_ . Training Dev WER Test WER
within a sentence or a discourse. T p— p—
* Widespread use of CM among multilingual speakers motivates Sentence Length Sample a sentence (50 ' '
code-mixed automatic speech recognition (CM-ASR). Distribution ength 5 (50)+SynConcat(100) 60.33 02.44
 But code-mixed data is not readily available though (50)+5ynSL(100) 60.22 62.28
monolingual resources are quite abundant. Switch the current e ‘Yes Add the <entance (50)+SynPT(100) 59.05 60.81
* How can we use monolingual resources for CM-ASR? language (CL) = to corpus. (350) >8.99 60.47
N (350)+SynConcat(100) 57.91 59.65
Overview 0 HI(350)+SynSL(100) 57.22 58.29
. . Append a segment Sample a span Span Length (350)+SynPT(100) 57 31 58 73
Code-mixed Text Monolingual Corpora with length L length L from CL Distributions (350) 58 99 6047
12.6k sentences in our work for two languages ' '
\ : CSL: current sentence length CL: current language Hl(iig)fynF;T_(ZOg) 2;2; 2:;3
isti + . .
,,Stat,'St',CS | Segments of Sentences (350)+5yr __( )
probability distributions to (350)+SynPT(350) 56.28 58.29

from two languages

SPT and FPT Based Concatenation

characterize code-mixed language

v Training Dev WER Test WER
Concatenation Algorithm <pT . HI 58.65(63.81) 60.83(65.50)
tenat ts of sent ample -
T stions " SPIGIS5 > 72307766) 73silE0e
Synthetic Data H|l + ECT 58.39(62.24) 60.86(65.41)
% VgEd e tralia aceueie radel of AR Vo HI + EN + ECT 57.72(60.57) 60.12(62.92)
system S;aTmp e p eq“a'; | Add the sentence + EN + SynConcat 57.75(60.60) 60.15(63.04)
t .
(Pla) NAES O COTpUS + EN+ SynSL 57.51(60.03) 60.11(62.75)
Segmenting Monolingual Utterances No | HI + EN + SynP 57.49(60.00) 60.12(62.86)
Silence detector: suggests silence markers to split utterances Append a segment Sample FPT SynSL + SynPT + ECT (S-All) 57.88(60.05) 60.25(62.79)
with FPT (p, q) FPT(q|p) Distributions 55.10(52.79) _
54.59(52.92) 56.97(55.05)
—> <S> tr jh </s> Numbers in brackets denote CM-WER after transliteration.
¥ t t ECT: Equivalence Constraint Theory, SynConcat: Naive concatenation
Monolingual ASR: used to get forced alignment between text and utterance i — :
/ : ° =57 o n </s> Summary and Conclusions
# Jorotrier oHv—"* - Mﬂ— _ * Span length distribution and phone transition distributions are
| CM-WER Metric and Datasets effective in characterizing code-mixed language.
SHCIE  FIAAY RIRC TR il et e e e el T | Ref HEY SPORTS & ** I (USRI FIT FIAT INFORMATION & TQIE £ * Augmenting ASR training with synthetic speech that preserves
|dentify nearest candidate from silence and alignments to make a cut o FE SPORTS & S & AT &RT T » o %% INFORMATIONS these distributions lead to an improved ASR performance on
Some Definitions B coc o1 s c  c c . 5 D S code-mixed speech.
R 1 * Language models also benefit from using text from the

sentence length = 6+2+4 language span > switch points +———

synthetic speech.
If the reference has M words in switch points, and the hypothesis has N e Future work: Explore text-to-speech (TTS) systems to improve

edits, then CM-WER = N /M. CM-WER =3/8 WER=6/11 the quality of synthetically generated speech.

span length = 2

switch point switch point
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