The 35th Conference on Computational Linguistics and Speech Processing (ROCLING 2023)

Taipei City, Taiwan, October 20-21, 2023. The Association for Computational Linguistics and Chinese Language Processing

A preliminary study on Hakka speech recognition by using the
Branchformer

1¢ Fl Branchformer Z

54 Bk B EE T R AR

Jia-Jyu Su, Dong-Min Li, Chen-Yu Chiang
National Taipei University, New Taipei City, Taiwan
{s711181105, s410886005}0@gm.ntpu.edu.tw, cychiang@mail.ntpu.edu.tw

#BE

AT A 2023 F3E RIS A B 5k F
B3 & kIR > 42 Branchformer 1
BB i £ ESPnet FHUAT - 39 B 1T
i Branchformer fF & #3842 2 f2 L 45 25 »
It BT A B R R B BAZ H A PR
RRWFRE > BREFLEHZGHES
B PR H B o

Abstract

This paper is a preliminary study on Hakka
speech recognition using the end-to-end
Branchformer framework provided by the
ESPnet. Two types of recognition targets
were tested: character and Hakka pinyin.
The experimental result showed that the
Branchformer for the Hakka speech recog-
nition pre-trained with the large Man-
darin speech corpus Aishell-1 can improve
the recognition performance by using the
Branchformer trained by the Hakka speech
corpus only.
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Figure 1: The architecture of Branchformer model

2.1 Attention Branch

E B RERE R IEE ) R AT I RIE
Mo MmN X e RIS T RFF|RE » d AR
A > MHSA (Multi-headed Self Attention)
BREKIm AR Q, K,V € R (query
key ~ value) ZH4EME » BA&AH N8 5 8AET
2HG QK SBARLLER softmar
-t EREFELE ARG TES > RE
RV ARRATE M

T
Attention(Q, K, V) = softmax(Q\/& Vo (1)
# attention #9# 2 X F » softmax( Q\I/%T) b
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MultiHead(Q, K, V') =
concat(head;...head,)WP0  (2)

head; = Attention(QWQ,KWZK,VWZV ) (3)
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2.2 Convolution Branch
HBABEREATABAMNY 5 R R Ho K
(MLP) 2B B3y LT - L dRE
7w B AR — AR R T R, 0 cgMLP M
#2 Conformer B AR KA EF » L2
#1 s & W Gaussian error Linear Unit (GeLU) »
convolution spatial gating unit (CSGU) $Z4%
MR TR,

cgMLP & &#M A X ¢ RT*4 i@ layer-
norm > XA 4B % R Bl RAZ 69 ¢

Z =GeLU(XU) € RT X dhidden (4)
Z = CSGU(Z) [ RTthidden/Q (5)
Y =2V e R™ (6)

e U Rdthidden’V € Rhidden/2%d B
B A A IF o RE R MR T R
forward &

cgMLP & 5 sh— A&+ 5 CSCU» € &4
T— B BARA T IRE S e A R
Fr 3R Bl A% oty L 7 € RT X dniaden @ f2 B 150
BRI HE DR Ly, 2y € RT*niddens2 » Z 1%
RHE Lo §HZMGEEBRE 7 @3B ¢

, = DWConv(LayerNorm(Zs))  (7)
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2.3 Branch Merge
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2.3.1 Concatenation
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Figure 2: Concatenation merging
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2.3.2 Weighted Average
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Figure 3: Detail of weighted average merging
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1. 4 A attention pooling 44 & & — 2 X 694

BRE—GEHFE

Vatt = AttPooling(Ya) € RrR? (9)
Ymlp = AttPooling(Ypp) € RY  (10)
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i
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Sets | Duration Spk Syllables
train 48 62 324 465
dev 5 7 37602
test 5 7 36636
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Sets | Duration Spk Sentences
train 150 340 120098
dev 10 40 14 326
test 5 20 7176
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training dev test
CER 0.6 6.9 5.1
WER 1.37 5.5 4.2

Table 3: Error rate of the model in recognizing
character and Pinyin
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training dev test
w 0.5 3.2 23
w/o 0.6 6.9 5.1

Table 4: CER of Hakka corpus with and without
Aishell-1 pretrained model
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