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DATA => Resources => Hybrid human-automatic evaluation => Al models => APPLICATIONS
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Preparation: IRB, subject selection criteria, consensus form, equipment, instruction

-

v
Hearing screening: GSI 18 Screening Audiometer * Speech recording (Sound Data)
¥ * Personal data maintenance
Recording: Balanced word list, picture naming ~ — | (Subject Data) :
¢ l ¢ "« Annotation interface . Ii
) . \ (Transcription Data) Ab
Personal info. Automatic phone Phono'F’g'_Cal "+ Acquisition dataand error |
Demographic alignment transcription > analysis (Evaluation Data)
data, language (Post-editing, re-alignment) (Pronunciation errors) -
ability, social | | )
factor : v : o s INTERFACE
Signal-aligned data with phonemic transcription o
: : |‘;,F-‘:|‘ f:Hw
1 1 L
B !
1 1
o Acoustic-phonetic analysis of children’s speech
i i_ production: Formant analysis, tone variation
el ce fe)
1
: !
i
i
o e S B B }
NORMATIVE
APPLICATIONS < DATABASE
* On-line screening system for early detection of
severe articulation problems
* Automated tool for speech therapists to collect I
and diagnose articulation problems ¢ DEEE/IIC_)EDAI%IIQ_E N
* Innovative spoken language assessment system
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K mui /mu tei/ 31 Wils  qima /tehi ma/ 23
wIE  mifeng /mi fon/ 41 £ zoulu /tsou lu/ 34
BHE  konglong /kPon lon/ 32 guandeng  /kwan tor)/ 11
ZWE  laoying /lao in/ 31 il saodi /sao ti/ 34
B wugu /u kwei/ 11 s shuijiao / swei tc]ao/ 44
RY  tuzi /thu tsi/ 45 Y3  maicai /mai tshai/ 34
Z)R  laohu /lao hu/ 33 Jili  -pashan /pha §an/ 21
WE4E  pangxie /p an gje/ 24 MR chuanyifu  /ts"wan 1 fu/ 112
Wk zhizhu 1§1u1 tsu/ 11 Wl dianshi /tjen sw i 44
K#E  dane {1 en 9/ 12 Wl luntai /lun t"ai/ 21
I awer /ts"t wei/ 44 %W chuanghu /t§ war hu/ 14
WUIMIE  chouxiaoya  /tsPou cjao ja/ 331 W4  xiguan /¢i kwan/ 13
B regou /72 kou/ 43 i shizhong  /sw tson/ 21
%90 mantou /man thou/ 22 Pt kuaizi / khwal tsi/ 45
dangao /tan kao/ 41 ®M  chabei %a pei/ 20
ER mangguo /man kwo/ 23 Bt - pixie /pi (;]e/ 252
Bt guozhi /kwo tsw/ 31 bte. wanju /Wan tc ﬁ’ 24
A4y niunai / n]ou nai/ 23 Il niukou {)ou k"ou/ 34
Yi  caomel /tsPao mei/ 32 #Y  panzi /p™an tsi/ 25
#i%E  putao /p u thao/ &7 Y caisebi /tsPai so pi/ 344
Pk niupai njou pPai/ 22 WEESE wenduwi /wan tu tci/ 144
SR pingguo /p in kwo/ 23 BB  zugiu /tsu tehjou/ 22
=] shousi % sou 51/ 41 PEE pintu /phin thu/ 1.2
GIEIEl  tiantianquan  /th jen thjen tehyen/ 221 AR jimu /tei mu/ 14
R qgiche /tehi tsho/ 41 KES dafuweng  /ta fu Walj]/ 441
meE  fegi /fei tei/ 11 Wi chuipaopao  /ts"wei pPao pPao/ 144
KHL  huoche /hwo tsho/ 31 BE  xuexiao y; cye cjao/ 24
H4¢  erduo /o two/ 31 [ chufang iu fan/ 2,2
X5 yachi /ja tshw/ 23 ®HEE  keting kP thin/ 41
WEL  zuiba /tswei pa/ 31 {fEl  huayuan /hwa yen/ i
Wi shuohua /swo hwa/ 14 WKt penshuichi  /pPon swei tsPw/ 132
=Y xiezi /cje tsi/ 34 HZE  baiyun /pai yn/ 2.2
Wz chifan /tshw fan/ 14 H%&  yueliang /ye ljan/ 44
W linyu /lin y/ 23 BiEe: duanyai /twan jai/ 42
Wik  vouvone /iou ion/ 23 *~H  sheneri /soan zui/ 14
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Conversational __ et — Syllable and
Speech Corpus Word Types

[ l

Reduction Type

Canonical Form

Speech E ] Free Phone Surface Form

Data Recognition (RT)
v
e g e Frequency-based
"Bt B AT AR (Tseng 2019) Pronunciation Variant Selection
131,635 {5 Modeling in ASR via RT

Liu, Tseng and Jang (2016)
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簡報者
簡報註解
Four RT are used in our system:
CAN is the canonical form
MSD represents a pronunciation with omitted cross-boundary consonant, such as the stop in the previous example.
NUM shows an unclear syllable boundary
SYM is syllable merger.

After we normalized the similarity sore and the duration of all disyllabic words in the Sinica MCDC8, and labeled their RT,
We can tell from the figure here
The gradient scores of similarity matches with the categorical assignment, in general.
The more reduced a word is, the shorter its duration is.
There are still quite a number of cases, in which similarity and duration does not match with the linear trend
I would speculate that this is due to individual differences as well as different discourse functions that are associated with the pronunciation of the disyllabic words.


7Y g SE Al ZE 2 R B
Qe Tnstitus - I nl:' E Jm‘ - - 22

S RT S (G

CAN 16 16
Target MSD 16 16 SR 221
SYM 16 16 e R
aay 25 2 (Tseng 2019)
Filler MSD 12 12
SYM 12 12
g CAN SYM  MSD BER
CAN /tsw.tao/ i | s wso . CAN /mo.kwei/
MSD /tsw.ao/ MSD /mo.wei/
SYM /tsao/ SYM /moei/

Lee (2018)
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Word reductio

_1mn

NH_L

ICAN
EmsD
UM
EsYM

Type (%)

Reduction

Reduction Type (%)

Bl o S 35 AR G L W e v
18BN © 0 11 25 R ARG 11 22375 WG W AL P B S0 S B e (CAN)
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Normalized FO
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High intelligibility High intelligibility
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Tone1 Tone2 ~ Tone3 Toned

‘— NH_H— HA_H— CLH

Normalized FO

Tone1  Tone2  Tone3  Tone4

Normalized time Normalized time

Tseng & Liu (2021)
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Sentence 1-18 ‘

speaker 1 ‘ Sentence 1-1. | | ...... Sentence 1-10 ‘ ......

,,,,,, seencente | Hedevbaak ¢ FIRATA DT LATSGE A REHERTAL 0 B R (K B
. . l AlFRE Rl « 1855 fudFe i

random selection
¢ S b AR ¢ 18FEM AR A/ fR S

Sentence X,;-1 | ... Sentence X,,-10 ‘ ......

speaker N ‘ Sentence N-1 | | ...... Sentence N-10 ‘

new sample Sentence X;;-18 ‘

Leave-one-out cross-validation Training by augmented data
RISERRER BRI ) 5 s g
RREEEL - SENB ) b asmomgn Pl (Resm) FI (S#OMAD  F1 (R%f)

L M H f; M H L M H k. M H
LSTM AP 0.77 097 097 024 043 0.67 087 087 093 025 051 0.54

MFCC 0.92 099 098 048 039 077 076 093 094 070 0.60 0.80

CNN-LSTM
MelS 0.92 099 099 024 049 072 074 090 091 058 056 0.76
UT AP 0.2 056 087 021 023 067 081 081 086 032 039 0.76
MFCC 0.52 069 09 036 038 073 093 094 095 0.71 0.62 0.81
CNN-UT

MelS 0.37 058 088 0.04 037 072 064 08 091 035 046 0.79

Lin & Tseng (2021)
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NH : 0.65 0.86
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CI 0.80 0.80 0.75

Lin & Tseng (2021)
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) e HHEEE EEEE FElEHR) .
AE IS 3~3;6 3;6~4 4~4:6 4:6~5 5~5;6 5;6~6 6~6;6 0;6~7
kR L7 g - R ¢ S -~ SRS /G~ NS/ CRERRE - R - BN/ g - A ¢ S - B
HER) 73.54 71.67 73.82 75.28 7490 79.34 79.60 80.51 83.96 82.05 86.83 86.28 87.59 88.54 91.38 89.90

P 92.86 97.50 95.67 91.25 95.69 97.27 96.09 96.36 99.06 96.15 98.79 96.48 98.33 97.78 98.28 100
ph 75.76 63.64 74.65 78.18 82.13 82.81 82.95 83.31 84.56 85.59 91.50 87.64 92.12 93.10 91.54 93.80
t 83.33 85.00 8293 81.25 87.07 85.74 85.74 81.36 88.68 84.04 9456 93.16 93.33 92.41 94.83 93.75
th 85.71 75.56 87.18 81.94 86.21 89.06 88.02 88.28 88.68 90.26. 95.70 93.75 94.81 95.08 96.55 97.47
k 74.40 7250 75.96 77.50 83.19 83.59 83.79 85.00 83.96 85.19 87.50 91.60 92.92 91.93 91.38 94.89
kh 72.62 5750 7356 73.75 75.00 82.03 78.91 81.36 83.96 85.00 89.11 89.45 89.58 93.67| 92.24 95.45
i 78.57 63.33 73.40 67.92 79.02 79.95 77.08 75.15 79.87 84.36 89.52 85.94] 90.56 92.19 91.95 90.15
S 95.24 63.33 .80.77 70.00 79.31 78.65 87.50 76.36 89.31 85.13 88.17 89.06, 92.22 89.45 95.40 92.42
S 48.21 48.75 53.13 44.06 55.17 55.47 61.13 58.86 62.50 63.65 70.36 6699 75.00 73.42 81.03 82.39
(] 89.12 67.14 87.36 73.21 87.19 84.60 88.17 86.75 90.03 89.01 93.09 92.19 97.14 96.02 95.57 96.75
X 86.67 92.00 90.77 9250 93.45 92.19 96.56 94.18 93.58 95.08 95.48 92.19 97.33 96.46 97.93 97.27
A 50.00 50.00 43.27 46.25 53.45 55.47 63.28 55.45 59.43 56.92 66.94 6641 71.67 70.89 7586 68.18
ts 79.59 64.29 71.70 64.64 78.08 74.55 80.36- 71.17 85.71 82.86 84.33 88.84 89.29 88.43 91.63 89.61
tSh 83.33 5750 81.73 69.38 83.62 79.69 82.42 74.09 85.85 8192 87.10 87.11 90.00 91.77 92.24 92.05
t§ 48.81 62.50 46.63 46.88 57.33 57.03 57.42 58.18 61.79 62.31 73.79 63.28 73.75 70.89 84.48 76.14
t§h 45.02 -50.91° 43.53 4455 54.55 52.98- 58.10:- 56.36. 61:58 ..64.20 - 73.17 - 66.34 73.79 74311 79.31 72.31
tc 88.89 85.00 92.63 89.58 89.37 89.58! 93.75 93.33 95.60 94.10 96.24 96.09 96.94 97.26 94.25 96.97
tGh 71.43 5750 78.85 76.88 8190 82.42 87.11 80.45 91.04 86.92 89.11 84.77| 95.42 93.35 94.83 97.73
m 93.45 83.75 87.74 87.19 89.87 90.82] 93.36 93.18 92.45 9346 96.98 94.34 96.25 95.89 96.98 98.30
n 92.86 92.50 94.23 89.38 89.66 91.02] 91.41 94.09 93.40 92.31 93.55 92.58 94.58 96.84 97.41 96.59
| 69.39 67.14 -67.03 70.00 72.660 77.68 77.46 7740 84.64 79.34 91.01 87.72 88.57 89.87| 92.12 95.45
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Word-level acceptability rates

100%
—e— Correct
—=— Acceptable
—+— Unacceptable
— Female
B0%
60%
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4
0% T T T T T
3~-3:6 36-4 4-46 46-5 5-56, 56-6 “6~66 ~ 66~T
Age group
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200
400
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= 1 600 \ - =
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Syllable accuracy rates: 1st syllable
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bR

AiR32, ANz

Tone acceptability rates: 1st syllable

100% 100% -——
—e— Correct :—____.____,,,,,_.._-———1—'— —
—a— Incorrect
— Female
80% 0%
-
%
U 60% U 60%
% % —s— Acceptable
_E 4‘_:; —a— Unacceptable
] L] == Female
= = - Male
& o & som
-
20% 20%
(1 :] T T T T T (122 T T T —— —
3-36 36~-4 4-46- 46~5 5-56 S6~6 666 6:6~7 3~-3:6%, 3:6-4 446 46~-5 5-56 56-6,. 666 E6~7
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el —
)-E;L‘ J¢ 2 7E ,_‘3:* (M |
H T=|H S heETE
Male
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400
_— 600 )/f
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I, 80D s
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S 3-366 = o a97621
36~ 4 612875 1 00¢ 3.6 540879
4~ 4,6 500243 \ 4~ a6 507452
4.6~ 5 657138 N 4.6 ~5 643475
5 = 5.6 636008 5 = 5,6 628555
- 56~ 6 692625 - 5.6 ~ 6 597550
- 6~ 6,6 578 \ - 6~ 6,6 624778
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YN

H
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DEMO

. ER{LESREME S (total word number): 65 (B88): 140, #88: 140)
BREHEEIEEES (valid word number): 65 (HR(EEEE: 140, EXMEEEE: 140)

. B EFREER(INITIAL accuracy rae): 36.4% (51/140)

. BEBEHFRER (FINAL accuracy rate): 87.9% (123/140)

(&R ERER(INITIAL):
7: 80% (4/5) R: 0% (0/6) 0% (0/6) : 0% (0/7)
«: 100% (6/6) 5: 0% (0/6) 100% (5/5) 5 100% (5/5)
C: 80% (4/5) T 0% (0/6) 20% (1/5) . 4x: 0% (0/6)
P: 0% (0/6) #: 100% (6/6) 16.7% (1/6) { : 0% (0/6)
W: 0% (0/6) P: 20% (1/5) 0% (0/6) Y: 37.5% (3/8)
% 0% (0/6) ¢: 88.2% (15/17)

. {5 ERE IERERR (FINAL):
—45:100% (3/3) — - 100% (6/6) 0. 100% (7/7) X 5_3%: 100% (3/3)
X :100% (3/3) - U5 100% (1/1) 5 100%. (1£1) J5:50% (1/2)
X5 _i8:100% (1/1)  — L:25% (1/4) L :100% (2/2) —Jt: 100% (3/3)
7t: 100% (4/4) X L_#: 100% (7/7) X 7c: 0% (0/1) U L: 0% (0/2)
—: 100% (7/7) X:100% (12/12) +  #:100% (12/12) \: 100% (4/4)
i &: 0% (0/3) X Y': 100% (4/4) U t: 100% (2/2) & 100% (7/7)
X: 100% (4/4) X T:75% (3/4) w-£: 50% (2/4) X \: 100% (3/3)
Y : 100% (3/3) %:100% (4/4) —#: 100% (5/5) —tt: 66.7% (2/3)
—X: 66.7% (2/3) —Y:100% (1/1) LI: 100% (2/2) JL: 100% (1/1)
X %: 0% (0/1) —%: 0% (0/1)

B
BEML:

K (< 4f6, C 1/5, W 5/6, T 4/5, % 5/6,

HAGEM (< ->K)
EHE ((->)
R R (T -> ()
LLi/MeLL (7 -> )
BIEEN ({->4)
B/ (5 ->«)
BY/BIT] (U ->)
IB/MESR (7 -> )
RRIRRIE (T > )
BIBE (£->()
RIFE (7>
/R (L-> )

7 (W1/6,.7 1/6)
/R (4->0)

AEL:

n (9 1/5, R1/6)
KEAGEM (T7->1)

T (B 1/5)
AAF (B->7)

BEML:

4 (B 8/5)
HiEBHE (@->%)

EmEL:

Y (T 1/6),
E/mEE (T->H)

EREFL:

HEFRUEA 2 GHRRTR

7. SR ER: B (substitution):

JB/RE (C-> )
B NE (7> K)
FAMARR (L-> )
/&M (4-> )
TR (5> )
R (L-> Q)
1B /BHRAE (L-> )
REWME (5->K)
RI/ZFR (P -> )
BEE (T-> ()
MBBE(T->4)
FHAREE (H-> )

B/EF (4->1)

HAEE (R->0)

B35 (D-> )

K (66, D77, R1/6)

BAE (B> )
TE/MELL (-3 ()
/Rt (-5 )
FEE (D-> )

TEFf:

« (3 6/8)
e (5> ()
IR (5> )

/&R (0> )
B/BR (0>
KIEXE (£->)
EBERT (1->K)

L 6/6, P 6/6, Y 5/8, % 56, T 5/6)

HRE (w->)
I8 (E-> )
B/MAE (P-> )
AR/IRAR (7 -> )
AR (T > )
FIF&& (P> )
VIR (T -> )
BB (P->K)
B/ER (5>
EEE (P> )
BE/ER (P> )

PI/FEA (D> )

RIRF (B> ()
BB (5-> )
71/E7 (->K)

FIRTF (P->K)
BT (L->K)
HERAE (W -> ()
HBR (P>
MR (4 ->4)
A /088 (T -> ()
ik AR (W-> ()
BRIBHK (¢ -> )
BEE (L->K)
128 (7 -> ()
R (4> ()

B/HE (0> «)
S (5> ()
FB/BIRAR (£-> K)

B/EBEE (5->K) mMERA (5->K) ILALE (T->K)

BB (5> 40

41
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