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OUTLINE

* Introduction
* Endangered Taiwanese

* Tatwanese Across Taiwan (TAT) Project
* 3 years (2019~2021) project, 300 hours * 6 microphones, 600

speakers

e Status Report
* TAT-Vol1~2, 1n total 100 hours

* Formosa Speech Recognition Challenge 2020
* Free TAT-Voll, Lexicon, Baseline Recipe
* Everyone 1s Welcome to Participate



INTRODUCTION (1/2)

e Endangered Taiwanese

» Since 1980’s, Mandarin became dominant in Taiwan
* Banned by KMT

* Most people cannot speak Taiwanese fluently nowadays
 Especially younger generation

* Difficult Situation
* Only one Taiwanese TV channel (started last year)

* Hope it’s not yet too late to save Taiwanese!



INTRODUCTION (2/2)

. Taiwanese 1s not Min-Nan
. Taiwanese 1s Unique
* From Japan .
« LHEEFIVE AZE((In form of Japanese introduced into Taiwan)

- £8R TULH (H8) |
- BAEZF{E A EE(Kanji introduced into Taiwan)
 1Bh% = khang-pang : JEBHAE THAEA (BIR) 1
- HXGEFE:EEEE (Same as Kanji’s pronunciation) .
- 8 (&) =pian-tong ; JEEBAXE "RAED (£H) |
« @b (E&PR) =penn/pinn-inn ; JEEHARE O£ DVWA (&)

« HEBIMNKREEE AZEE (Foreign words in Japanese introduced into Taiwan)

e Bt -3 ) — b » ZHEE concrete

- W8 - /N> EETFEE pio

From Aboriginal

B SRR E R AR R
HnEAY TTaiany 3§ Tayan
(“Taiwan” in Taiwanese was came from
aboriginal )

SERNAES = a-se ()
FifsEassey (REHE ~ AH)

LR ERIER



Taiwanese Across Taiwan (TAT) Project

* Project Period
3 years, 2019~2021 ' ;

* Purpose N
 Taiwanese Speech Recognition Taiwanese Across Taiwan
e Target

* 600 speakers
* 300 hours * 6 microphones

* Formosa Speech Recognition Challenge 2020 5= S %5
* Free Taiwanese Speech Corpus Lugang Longshan
Temple

* Free Lexicon
e Free Kaldi Baseline Recipe
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* No Standard Writing System
» Traditional Chinese characters (22§22 X F/Chinese) e -
« IRTEZEME_E/\24 (It is eight o clock now)
« Taiwanese Southern Min Recommended Characters (& X 1E 5 /Taiwanese Han-ji)
- 15 520805\ 34 (It is eight o’clock now)
e Taiwan Minnanyu Luomazi Pinyin Fang’an (& Z&# & /T4i-10)
 Tsit4-ma2 si7 am3-si5 peh4-tiam?2 (It is eight o’clock now)



Strategy

* Recruit Speakers across Taiwan [ Taiwanese across Taiwan (TAT)

» Adapt Native Taiwanese Article for Prompt Sheets
« Taiwanese Southern Min Recommended Characters (& X 1E F/Taiwanese Han-j1)
15 E2MERE/\2h (It is eight o’clock now)
» Taiwan Minnanyu Luomazi Pinyin Fang’an (8 ZE#{&/T4i-10)
 Tsit4-ma2 si7 am3-si5 peh4-tiam?2 (It is eight o’clock now)

* Record Reading Speech
I Avoid Transcribing Spontaneous Speech
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Partners Across Taiwan ¢

e Hui-lu Khoo, NTNU

e Un-Gian Iunn, Tsun-guan Thiann,
NTCU

e Janes S. Tsay, NCCU

* [e-kun Tan, NCKU

» Hak-khiam Tiun, Huang-Lan Su, NTU

* Peter Kang, NDU

» Tan Hong-hiii, 2T Al Taiwanese
Culture and Education Foundatio

« Sih4-sing5 hong, I-thuan kho-ki b



Recording Protocols

Prompt Sheet Assignment

Speaker

) ) o  Pronunciation Exercises
Article Collection Drnparah on

Text Material

License Authorization T
* Speaker Metadata Survey

: « Microphone Calibration

e Automatic Tai-10

. Recording . Test Recording
Prompt Sheef Transcription *  Official Recording (turn-by-

* Transcription Proofreading

turn)
* Prompt Sheet Compilation o _
P P * Automatic Tai-16 Recommendation

Speaker 1 Taiwanese Min Proficiency Test Validation ° Mf.mlial Transcription Correction
Reeruitm + SOP Notice * Tai-16 Transcription Proofreading

4

¢ GitLab Repository
Release | creation

* Issue Report




Recording Configuration (1/3)

 Native Taiwanese Prompt Sheets

1 .

. Dail
SEENRERERR y oo
an-tdng koo kian-khong Conversation

2
TsiannAEEH, FE--&£RBkhah#E,

tsiann ki bo kinn-bin, Ii khuann-khi-lai G khah san,

3

kohttitgike tsiokE TR !
koh pi tsin-tsing ke tsiok G guan-khi!

4
2

san

5
44
kui-
6
Ho:

héo

1
1A TEH B B P 254395 Date, Number,
pan-kong-sik t&-tsi/tué-tsi sT Sin-tsng-khu tiong-ping |dcthekress, . . .

2
H2016FH K2R
guad jT khong it liok ni ui tai-hak pit-giap

3
TTERTEEERTHA

S|ong guan tsiat s t7 ka-lik tsiann--gueh/tsiann--géh/tsiann-guéh/tsiann-geh tsap-goo

4
i+ IR EEEE ?

tchit fidmoniidnn feirinn.nalr 8 tchia k3Am kab i1 nhia?

1
Thats Short Article (~6000
that-tshia

characters)
2
W, SRRIBAIREthatfE& ?
ah, thau-tsing m tsai koh that gua-tfig?

3
Tshua—E5%H, BiEHR, EHRHMFH:

tshua tsit tsiah oo-niau, khia sau-se/sau-sue pue/pe, tsin tshut-mia & a-ki:

E’H&Jﬂ EMABREE--1,

thg bé/bué kué/ke Ii thau-khak-l1ai khuann bé/bué thau-bué-§,

5
B-H) 2R EHINgE |
hia-é kip beh/bueh ai é ng-bang!

6
4SpOfEEthatEs,

gua-khau pian-na that-tshia,

7
— B AMTESRN, Y



Recording Configuration (2/3)

* 6 Different Microphones Condenser Microphone :

Face to speaker, distance 5~10 cm
Pop filter

ZOOM H6 6-Track Digital Recorder Speaker

Face to speaker, distance Ty A ' TS i

NI
-

Lavalier
microphone

£y

Prompter

Face to
speaker,
distance
15~20 cm

iPhone :
Faceto speaker,
distance 15~20 cm

Supervisor




Recording Configuration (3/3)

¢ Sp@CChRCCOI’dCI’I https://www.bas.uni-muenchen.de/forschung/Bas/software/speechrecorder/
. Dual Monitors
. Recording Scripts

Speaker Monitor Producer Monitor

Utterances

tost - Speech Recorder 4.4.22 Copyright © 2004-2019

File View Workspace Project Speakers Script _Settings

. 1:  Here you'll find the instructions... ‘
o

1: Here you'll find the instructions...

@ (%) and here is the prompt: a text to read, a

guestion to answer, a picture to describe,
or something completely different.

Signal Display

and here is the prompt: a text to read, a 5
question to answer, a picture to describe, or b
something completely different. a

1

8000.0]

[ introduction, manual sequental e, false



https://www.bas.uni-muenchen.de/forschung/Bas/software/speechrecorder/

Test Trial
i R




STATUS REPORT (1/3)

* TAT-Vol1~2 available, in total 100 hours * 6 microphones

Speakers Sentences Characters Hours

Train 80 23,104 2012 41.76
Evaluation 10 2,943 34,426 5.02
Test 10 2,786 33,394 5.16

TAT-Vol2

_ Speakers  Sentences Characters

80 23216 272,671
10 2,951 35,951
Test 10 2,811 31,985
Total

_ Speakers  Sentences Characters
Total 200 57,811 680,199

Hours
42.39
4.76
5.27

Hours
104.36

13



STATUS REPORT (2/3)

» Speaker Distribution
200 native speakers , each produced about 30 minutes speech

90
79
80
70
60

50

42
40
30
" 18 20 19 18
SRR
. |

~20 21~30 31~40 41~50 51760 61~70 71~80
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STATUS REPORT (3/3)

» Accumulated Histogram of Syllables
* 750 out of 803 syllables had been covered
53 missing syllables should be fixed as soon as possible
« 388 syllables could cover 95% of the running speech
« /e/ and /s1/ are the highest-frequency syllables

400200 100%
____________ 95% 25000
90%
350175 asor 21395
80%
300150 75% 20000
70%
65%
250125
60% 15000
55%
200100 50% 11112
45%
40% 10000
150075 35% 7307 g708
30%
100050 25% . 5201 5125 4861 4602 4550 4202
20% 5000
15%
50025 0w
5% 0
0 0%

N8N8 AN NInR3R33A3RRIRRN3T e si a tsit gua u lai tai bo kong

mmmmmmmmmmmmmmmmmmmm

Accumulated histogram of the syllables in TAT The highest-frequency syllables in TAT corpus



EXPERIMENTS (1/2)
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» Baseline

 Kaldi Recipe available
* Hybrid HMM/TDNNSs (chain model)

 Corpus
» Single Microphone (lavalier)
* Train: TAT-Voll-train (40 hours)
* Test: TAT-Voll-eval & TAT-Voll-test (5 hours each)
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* RCSUltS Database TAT-Voll- TAT-Voll-
- BEHET (Tai-10) eval test

Tai-16(SER) 12.81% 11.24%
« X IEF (Taiwanese Han-j1) Han-fi(CER)  21.39% 16.81%




EXPERIMENTS (2/2)

* Corpus
 All Six different Microphones
e Train: TAT-Vol1~2-train (480 hours)
* Test: TAT-Voll~2-eval & TAT-Voll~2-test (60 hours each)

* Results
- BEEHT (Tai-10)

* Coupus works well in
speech recognition

e
IEEEERE N RN R RN R RN O)

XYH-X XYH-Y Condenser Lavalier iPhone Android avarage

Single Microphone Multiple Microphones



FORMOSA SPEECH RECOGNITION
CHALLENGE 2020 - TAIWANESE ASR

* Homepage
» https://bit.ly/319EHCy E E

* Features : 1

» Free TAT-Vol1 Corpus (50 hours)
* Free Tai-16 lexicon E Ol

 Baseline Recipe available: https://bit.ly/3k2vSSu E 'IE
e Schedule

« 2020/06/01 --- Registration Open E

« 2020/09/01 --- Pilot-Test (dry-run) o

* 2020/12/01 --- Registration Close (Still open, Welcome to Participate)
« 2021/01/01 --- Final-Test


https://bit.ly/319EHCy
https://bit.ly/3k2vSSu

FORMOSA SPEECH RECOGNITION
CHALLENGE 2020 - TAIWANESE ASR

» Track 1
» Traditional Chinese characters (22§81 XX F/Chinese)
- IRTEEME _E/\2h (It is eight o’clock now)

* Track 2
» Taiwanese Southern Min Recommended Characters (8§ X 1E % /Taiwanese Han-
jD)
- &5 2ME0F/\3Bh (It is eight 0’clock now)

 Track 3
« Taiwan Minnanyu Luomazi Pinyin Fang’an (8 &3 &/Tai-10)
 Tsit4-ma2 si7 am3-si5 peh4-tiam?2 (It is eight o’clock now)



FSR-2020 Pilot-Test Results (1/4)

* Corpus
e Train: TAT-Vol1-Train
» Test: TAT-Vol1-Eval

* Participants

* In Total 25 Teams now!

e Track 1 : 4 teams
e Track 2 : 12 teams
 Track 3 : 8 teams



FSR-2020 Pilot-Test Results (2/4)

e Track 1: Traditional Chinese characters (2282 X = /Chinese)

* Metrics
* CER in % (Character error rate)
« BLEU (Bilingual Evaluation Understudy)

 Very difficult

Traditional Chinese Traditional Chinese
120.00% 0.7
(CER) o5 76% 06 0.575 oggLEU)
100.00% P70 o 0.498 os 0.486
. : 0.421
80.00% 74.93% o4 X 0.373 0.388
: 0.322
. 0.273
60.00% 47.90% 48.49% 03 0.236
0.2
40.00%
20.00% 0 B -
c Y T E
0.00%
. c T £ m1-gram m2-gram m3-gram ®4-gram

21



FSR-2020 Pilot-Test Results (3/4)

e Track 2: Taiwanese Southern Min Recommended Characters (& X 1E=F/
Taiwanese Han-j1)
» Metrics
* CER in % (Character error rate)
» Achieved 15.62% in Taiwanese Southern Min Recommended Characters

Taiwanese Southern Min Recommended Characters
S0(@ER)

50.00%

50.30%

42.54%

0,
40.00% 12,365 33.64% 34.559 35.78% 36.49%
. 0

30.00%

% 25.22%
22,459, 24-24% 24.70% o
20.00% 15.62%
10.00% I
0.00%
M A C T X U D

P w S Vv L

[\
[\



FSR-2020 Pilot-Test Results (4/4)

* Track 3: Taiwan Minnanyu Luomazi Pinyin Fang’an (&

» Metrics
» SER in % (Syllables error rate)
» Achieved 11.77% in Tai-16 (no considering tone)

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

Tai-16 (considering tone)

18.75% 19.38% 20-85% 20.89%

14.39% I I I I

Baseline

29.43%
25.14%

49.28%

L

60.90%

H

45.00%
40.00%
35.00%
30.00%
25.00%

20.00%
15.00%
10.00%
5.00%
0.00%

Tai-16 (no considering tone)

11,779 12.66% 13.73% 14.29% 14.56% 14 84%
6

Baseline

16.46%

22.13%

B /Tai-10)

41.29%



CONCLUSIONS ﬂ

N}
Taiwanese Across Taiwan

?

» Taiwanese Across Taiwan (TAT) Project
» For Taiwanese speech Recognition
« 2019~2021
 Native Taiwanese Prompt Sheet/Reading Speech ,
* Target: 300 hours * 6 microphones Lugang Longshan
¢ 100 hours (TAT-Vol1~2) released Temple

* Welcome to Participate in Formosa Speech Recognition Challenge 2020
* Free TAT-Voll, 50 hours
* Free Tai-16 lexicon

 Baseline Recipe Available
» Registration open till 2020/12/01

24



Taiwanese Across Taiwan (TAT) Corpus

PI: Prof. Yuan-Fu Liao, National Taipei University of E ﬁ E
Technology - -
Large Scale Taiwanese Across Taiwan (TAT) Corpus . e

2019~2021 B ,

Native Taiwanese Articles/Reading Speech Talwanese Acrass Talwan

Target: 300 hours * 6 microphones 300 hours * 6 mic. E

100 hours (TAT-Vol1~2) released
License

https://bit.ly/319473f
Protocol

SR Dist. of Speakers

Pop filter

ZOOM H6 6-Track Digital Recorder : Speaker

Face to speaker, distance 100 cm
Face to
speaker,
distance
15~20 cm

Dist. of Ages

79

Lavalier
microphone

Supervisor

18 20 19 18

I I I I ’
~20 21~30 31~40 41~50 51760 61~70 71~80

25



https://bit.ly/319473f

