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Thesis - Towards a Universal Speech Model:
Prompting Speech Language Models for Diverse Speech
Processing Tasks

SpeechPrompt: Prompting Speech Language Models for
Speech Processing Tasks, TASLP 2024

@ AEgxy

g National Taiwan University

SpeechPrompt

Speech Classification Sequence Generation

“Turn on the light

[Active], [Light], [Bedroom] e boaroamt:

e.g. Intent classification e.g. Speech recognition

Speech Language Model

Speech /—\ T

Classification

Sequence Speech
Generation Generation

Prompt Input speech

Speech Generation

(HTRERINEE)

e.g. Speech translation

1

S h
el -|||-|||||||-|||-|||||||-)



About me

2020 - B.S., EE, NTU, Taiwan ol EE DA
L= National Taiwan University
2023 - Meta Reality Labs, Pittsburgh IS
NMeta =« <
. Cqp°
2025 - Ph.D., EECS, NTU, Taiwan

Codec Avatar

AR

Seamless Interaction: Dyadic Audiovisual Motion Modeling and Large-Scale Dataset
https://arxiv.org/abs/2506.225§4



About me

2020 - B.S,, EE, NTU, Taiwan
2023 - Meta Reality Labs, Pittsburgh
2025 - Ph.D,, EECS, NTU, Taiwan

Now - Postdoc. at MIT CSAIL




About me

2020 - B.S., EE, NTU, Taiwan S ER DR
'“3.;!;:_,;3;9“§ National Taiwan University
2023 - Meta Reality Labs, Pittsburgh IS
N Meta =« A <
. <q8”
2025 - Ph.D., EECS, NTU, Taiwan |
Now - Postdoc. at MIT CSAIL E

Research Directions:

Speech LLM Low-resource Speech Al

Interact with an spoken dialouge system Taiwanese Taigi (Taiwanese) - an example10



INTRODUCTION / Agenda

From TaigiTube to TaigiSpeech
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Artificial Taiwanese TaigiTube TaigiSpeech Vision - Why David’s story

Intelligence Taigi Speech Al Social Welfare
Service Center

What is Al? Can Al Learning Taigi Home care Speaking Al in Why elder speech
understand? through drama assistant every tongue



PART ONE

Artificial Intelligence

What is Al and what can Al do today



PART 1/ Al Today

~

Video Ge‘neration

Al today
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PART 1/ Al Today

Video Generatlon

Al today

Daily ASS|stant

What is Al?
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Al is a data-driven learning system

(From the perspective of an Al scientist)



Al is a data-driven learning system

Input system Output

|
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Al is a data-driven learning system

Input

system

.

J

Neural network

Al uses neural networks to process

your input and generate a output

Output
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Al is a data-driven learning system

Input system Output

“Please help me write an

email to my professor to —> —_— ;orar:( nnnnnnnnnnnn :::sma: cccccc
ask for sick leave.” s
\_ y
Neural network
Al uses neural networks to process e.g. Large Language

your input and generate a output Model ChatGPT



Al is a data-driven learning system

Input

Street view
Env. around the car

system

.

J

Al uses neural networks to process

your input and generate a output

Neural network

—

Output

“Switch to the right lane”
“Speed up”

e.g. Self driving

19



Al is a data-driven learning system

Input system Output

“Where”’ “iS”,
“Barcelona”, “?”
(Where is Barcelona?)
\ /  e.g. Voice Typing
Neural network S wom

qwer ty uiop

3333333333 a s d f g h j k I
Q|WJE|R|T]Y|U]I]O]|P

Al uses neural networks to process
A|ISIDIFIGIHIJ|K|L
your input and generate a output annnoonm

210 . & 0
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Al is a data-driven learning system

Input

(Where is Barcelona?)

system

Neural network

Al uses neural networks to process

your input and generate a output

Output

HWhere”’ “iS”,
“Barcelona’, “?”

Google Gemma 4 - 30 Billion
DeepSeek V4 - 1,600 Billion
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Al is a data-driven learning system

Input

(Where is Barcelona?)

system

Neural network

Al uses neural networks to process

your input and generate a output

Output

HWhere”’ “iS”,
“Barcelona’, “?”

Google Gemma 4 - 30 Billion
DeepSeek V4 - 1,600 Billion

e (Human brain - 86 Billion neurons)
22



Al is a data-driven learning system

Input system Output

oooo

“Please help me write an
email to my professorto ~ —»
ask for sick leave.”

Input system Output

“Where”, “is”,
“Barcelona”, “?”

L e e I

(Where is Barcelona?)

Neural network

Input system Output

“Switch to the right lane”
—
“Speed up”

Street view
Env. around the car Neural network

There are hundreds of thousands of applications




Al is a data-driven learning system
h (o )

Input system

e Data:
Input and output

“Please help me write an
email to my professor to
ask for sick leave.”

Input system Output

“Where”, “is”,
“Barcelona”, “?”

L S

(Where is Barcelona?)

Neural network

Input system Output

“Switch to the right lane”
—

N

——

“Speed up”

Street view

kEnv. around the car ) Neural network K )
There are hundreds of thousands of applications




“Please help me write an
email to my professor to
ask for sick leave.”

Input

Wit oot

(Where is Barcelona?)

Output

system

Neural network

system

Street view
Env. around the car

There are hundreds of thousands of applications

\ Neural networkj

Output

“Where”, “is”,
“Barcelona”, “?”

Output

“Switch to the right lane”

“Speed up”

is a data-driven learning system
i om )

Data:
Input and output

Learning system:
Optimizing billions of parameters in the
neural network

25




Al Is a data-driven learning system

Input system Output

e Data:
Input and output

“Please help me write an
email to my professorto ~ —»
ask for sick leave.”

Input system Output ® Learning syStem:
Optimizing billions of parameters in the
ot o+ Ve, neural network

“Barcelona”, “?”
(Where is Barcelona?)

We were discussing an over simplified version of Al

more than 200K Al papers every year

Stanford Institute for Human-Centered Artificial Intelligence. (2026).
Artificial Intelligence Index Report 2026. Stanford University.
T h ere are l https://hai.stanford.edu/ai-index/2026-ai-index-report 26

Street view
Env. around the car




Help me generate
a video

Al can do (almost)
whatever you ask.

27



@ ChatGPT & Gemini

Kai-Wei » R4F
AN =
Help me generate What's on your mind today? {m;&?&uﬂﬂ%@%% ?
a video

FERSE Gemini

+ % IR

Text Interface

Al can do (almost)
whatever you ask.

28



@ ChatGPT » Gemini

Kai-Wei » R4F
IS =
Help me generate What's on your mind today? {;‘T{ZFgﬁktuﬂB%E%% ?
a video

FERSE Gemini

+ % IR

Text Interface

Al can do (almost)
whatever you ask.
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But wait...

Al understands Mandarin and English — what about our Taigi?

Al understands Al doesn’'t understand
v English
v Mandarin Chinese
‘/ Japanese, Korean "o Many "underrepresented” languages worldwide

X Taigi (Taiwanese)

30



Al

Input system Output

“Please help me write an
email to my professor to
ask for sick leave.”

Neural network

Input system Output

“Where”, “is”,
“Barcelona”, “?”

WMt boat4

(Where is Barcelona?)

—

Neural network

Input system Output

—
“Speed up”

Street view
Env. around the car

Neural network

is a data-driven learning system

e Data:

Input and output

-

“Switch to the right lane”

-

e Learning system:

Optimizing billions of parameters in the

neural network

pre-trained LLMs

Strong eco system around Al
(hardware, software)
Reliable training techniques

31




Al is a data-driven learning system
[ )

e Data:
Input and output

\_ y,
Neural network

Input system Output ® Learning syStem:
Optimizing billions of parameters in the
— i S neural network

“Barcelona”, “?”

Input system Output

“Please help me write an
email to my professor to
ask for sick leave.”

L e e I

(Where is Barcelona?)

Neural network
Input system Output a a

“Switch to the right lane”
—
ata

Street view

Env. around the car Neural network D t
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Our Taigi:
Can Al Hear It?
Looking at the state of our language

Where Taiwanese stands today



How Many People Speak Taiwanese?

Where they live

> 15M =

North America
speakers worldwide e
Can understand and speak Taigi Southeast Asia
[ ]

Japan & Europe
[
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Two Problems for Taiwanese Al

PROBLEM PROBLEM

Fewer and fewer Not enough
people speak Taiwanese
Taiwanese Taigi data for Al



The Generational Gap Statistics from Taiwan Gov.

Younger generations speak less Taigi each year

@ Mandarin 8 Taiwanese Taigi

100%
90%

80%

70%

60%

50%

40%

30%

20%

10% .
. e |

6-14 15-24 25-34 35-44 45-54 55-64
Age group (years)

Usage rate (%)




The Generational Gap

Younger generations speak less Taigi each year

@ Mandarin 8 Taiwanese Taigi

Usage rate (%)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

6-14

15-24

25-34

Statistics from Taiwan Gowv.

35-44
Age group (years)

45-54

55-64

65+

>60%
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The Generational Gap Statistics from Taiwan Gov.

Younger generations speak less Taigi each year

@ Mandarin 8 Taiwanese Taigi

100% f \
90%
80%
70%
g 60%
2
S 50%
Q
&
o 40%
=
30%
20%
10%
o %,
<1 O 0 0%
6-14 15-24 25-34 35-44 45-54 55-64
\ ) Age group (years)



Why is Taigi Al Harder?

Three tough problems that make Taigi tougher than Mandarin or English

Tones shift in connected speech

Tone Sandhi

“,>” alone vs. “/[ M — different tones

Each problem multiplies the amount of data we need.

39



Why is Taigi Al Harder?

Three tough problems that make Taigi tougher than Mandarin or English

Tones shift in connected speech
Tone Sandhi

“,>” alone vs. “/[ M — different tones

Different accents (FFEEAL3H)

One word, lots of pronunciations

Each problem multiplies the amount of data we need.
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Why is Taigi Al Harder?

Three tough problems that make Taigi tougher than Mandarin or English

Tones shift in connected speech

Tone Sandhi

“,>” alone vs. “/[ M — different tones

Different accents (FFEEAL3H)

One word, lots of pronunciations

Accents

Code- Taigi + Mandarin + English in one sentence

switching I S E A VR =GR C[ia-pilld ¢ = 3 MESCEr ey oL e, ik 4 4

Today | went to 7-Eleven to buy one bento box and two tea eggs.
Then | went to McDonald’s to buy a burger and fries.

Each problem multiplies the amount of data we need.

41



The Bottleneck: Data

The technology is ready. What we need is Taigi audio.

Al is what it learns from.
If it never hears Taiwanese,
it can’t understand Taiwanese.



“Academic” Speech
Recognition system

@ 10M-hour tier @ 1M-hour tier @ 100K-hour tier

vetaseartessvierv2 [ +> ‘

Meta SeamlessM4T v1 . ™

OpenAl Whisper . 0.68M

I )
0 4M 8M 12M

English, Mandarin, ...
Million hours of speech

for industry, it’'s even more
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“Academic” Speech
Recognition system

@ 10M-hour tier @ 1M-hour tier @ 100K-hour tier

Google USM _ -
Meta SeamlessM4T v2 _ . :
Meta SeamlessM4T v1 - ™M ‘
OpenAl Whisper . 0.68M

I L )
0 4M 8M 12M

hours of speech

English, Mandarin, ...
Million hours of speech

for industry, it’'s even more

.
N

@ N i
\ U

Taiwanese Taigi data from the web
order of 10K hours

44



Can Al Understand Taigi?
The best Taigi Speech Recognition System

@ SOTA

Average CER (%)

55%

50%

40%

30%

20%

10%

0%

Baselines

30.13

BreezeASR-Taigi
(SOTA)

30.70

Taiwanese
Input Method

32.1

Yating

WV lower is better

Error rate ~ 30%

https://huggingface.co/MediaTek-Research/Breeze-ASR-26
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PROBLEM

Fewer and fewer
people speak Taigi

PROBLEM

Not enough Taiwanese
data for Al

46



PROBLEM O 2 PROBLEM

Fewer and fewer Not enough Taiwanese
people speak Taigi data for Al
TaigiTube TaigiSpeech
Make learning Taigi FUN Teach machines to UNDERSTAND
Drama-based and News-based learning Speech intent dataset

100K+ users in 2 weeks Healthcare & home assistant ready

47



PART THREE

TaigiTube

Learning Taigi from real life




PART 3/ TaigiTube - Live Demo

Let's Try It Together

STEP
Type a keyword
1 in Mandarin
STEP .
Search drama clips
2 real clips, real conversations

Watch & learn the phrase

how it's actually spoken

TaigiTube BEE/KE — taigitube.com

TaigiTube 8@ KE

BAFKE - HEBIKE

BRI | ==

&l fERB KE =ES FUES

M E|OES | BEH -

& MBIkt Feng Shui Family Ep 347
BB R#H8E Formosa TV Dramas

{j ' \w,

Qo

*H BMWASENS

$1/4288

49



1
| learned Taiwanese

from my grandma —
watching Taiwanese

Tydrama (/\Rf&) together.

50



Real-life phrases

Two examples — how people actually speak Taigi

EXAMPLE 1

It's hot today

[REBE]

[MRBAFE T | It's hot as hell

51



Real-life phrases

Two examples — how people actually speak Taigi

EXAMPLE 1 EXAMPLE 2

It's hot today Please have a seat

[RERE [ER4 )
rmm%TJ It's hot as hell! r&&&l 4 (tsé / sit)



Real-life phrases

Two examples — how people actually speak Taigi

EXAMPLE 1

It's hot today

[REIRE]

[MRBAFE T | It's hot as hell

EXAMPLE 2

Please have a seat

IG5 & ]
[ 44 4o 44 | & (tsé / sit)

3 # (tsé) have differnt tones



Real-life phrases

Two examples — how people actually speak Taigi

EXAMPLE 1

It's hot today

[REIRE]

[MRBAFE T | It's hot as hell

EXAMPLE 2

Please have a seat

[E& ]
[ 44 4o 44 | 4 (tsé / sit)

You won'’t find people saying it this
way in textbooks.




TaigiTube BFEKE
BRKE - HBIKE

WX AL  MEAMAEFEIACD » TSAEEEEKE - BOS—HRE » BREMAE
ENEN  LRAREE BB BRI PHOBABE  LFEENDBER  BAR—RFHE -

LT #iE—ERENESELELETPER  WADKNEERBE :

ARFUR AW - BHES8 EWEH

—HB - RWFREN ASE > BRFERM FEREE

TaigiTube & 3EAE https://taigitube.com/proverbs

Proverbs ({8i2)

G LT

Give them an inch, and they’ll take a mile.

have nothing to do with each other

55



Create your own learning and
teaching materials.

BRIFR : B | EEHH
i _ i

| {
BRFWE AW > BHEH EWAH

REFRZH TAMBEF - BRES BEERE  MATREES

56



Create your own learning and
teaching materials.

Al

from formal
dictionary

BRI

nig-théo-tshim-kut

BIER - RORLURBSIBIE - ARLAZBANBS ESS

ESHHM

| {
BRFWE AW > BHEH EWAH

video clip B G e

REFRZH TAMBEF - BRES BEERE  MATREES




PART 3 / TaigiTube

Why does this approach work?

Traditional Dictionary TaigiTube

Words and sentences
Standard recording, single voice

Static text, no emotional cues

v/ Pronunciations are correct

TaigiTube BFEKE

v/
v/

Full conversations with context

Many actors, accents

See facial expressions, hear emotional tone

Sometimes inaccurate pronunciation

Sometimes found Mandarin results

58



PART 3/ TaigiTube

Learn Taigi from multiple methods!

(4

& — RifiAHL [

e FTH3KE ] TR

ChhoeTaigi

S a0 0 (&% - KR hRER3)

@Chhoel‘aigi =n
an-mih# : [TaigiTube]
rrrrrrrrrrrr
BIEY Hﬁf{“’?%\
(33t 4 5 fk ~

+Hift [ TR

x M 7 9
FERR
r MR ) EE
2 X 3
7 AeA
G ® < R 3
e ,A ! I— |
i ]—r “JC } HE W S ff = ! ’

Taro Dict ChhoeTaigi

lia-ka-ka"

B

|94

LD

) ChhoeTaigi <L ..

-

EIER
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PART 3 / TaigiTube

May 2025 — TaigiTube launches

And then this happened

Within the first 3 days:

. FTV, PTS, and TVBS interview

. BCC Radio invited a 40-minute interview

- Social media buzz exploded

- Taigi teachers and students across Taiwan tried it

days

60



10K 100K 400

searches users users

Keyword searches in the first 24 hours Reached within the first 2 weeks Daily active users

s hdnk_1u

L ——
\\ © RSB BEEKERIIEATE Youtube LRMBIRAOENAEAR  TNETHRAT
BRkes . o EM( .

m

=5 ] MiEsg KE g

AREEER AR TEARTEAL ,‘,____—-g




TaigiTube Takeaway
e \We can learn Taiwanese differently.
e \We can learn Taiwanese the way we learned it in childhood.

e There is still room for improvement:
o Video sources
o Search results

e TaigiTube can be integrated with other learning tools.
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PART FOUR

TaigiSpeech

Towards Taigi Home Care Robots



PROBLEM O 2 PROBLEM

Fewer and fewer Not enough Taiwanese
people speak Taigi data for Al
TaigiTube TaigiSpeech
Make learning Taigi FUN Teach machines to UNDERSTAND
Drama-based and News-based learning Speech intent dataset

100K+ users in 2 weeks Healthcare & home assistant ready
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@ Mandarin & Taiwanese Taigi

Usage rate (%)

100%

90%

80%

70%

60%

50%

40

X

30

X

20

~ 3

10

R

0%

6-14

15-24

25-34

35-44
Age group (years)

45-54

55-64

There are lots of elders

can only speak Taiwanese

)

65+

Don’t leave elders
behind in the Al eral!
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Why elders especially need Al

Older adults are more vulnerable and may have limited mobility.

01

Emergency
moments

Falls, feeling unwell, ...

66



Why elders especially need Al

Older adults are more vulnerable and may have limited mobility.

“Long Lie” Problem

01 e Unable to get up after a fall
% e dehydration, hyperthermia and serious complications
e Higher risk of serious illness and death
Emergency .
e May cause psychological harm
moments

Falls, feeling unwell, ...

Concept of the term long lie: a scoping review, 2023,
https://pmc.ncbi.nim.nih.gov/articles/PMC10463813/ 67



Why elders especially need Al

Older adults are more vulnerable and may have limited mobility.

“Long Lie” Problem

01 e Unable to get up after a fall
% e dehydration, hyperthermia and serious complications
e Higher risk of serious illness and death
Emergency .
e May cause psychological harm
moments

Falls, feeling unwell, ...

Requires early detection and timely
assistance !

Concept of the term long lie: a scoping review, 2023,
https://pmc.ncbi.nim.nih.gov/articles/PMC10463813/ 68



Why elders especially need Al

Older adults are more vulnerable and may have limited mobility.

01 02
Emergency v Aeci
moments ome Assistant

Falls, feeling unwell, ... Turn on the light, make a
phone call

69



Why elders especially need Al

Older adults are more vulnerable and may have limited mobility.

01 02
Emergency H Asslstant
moments ome ASSIstan
Falls, feeling unwell, ... Turn on the light, make a

phone call

03
Y\
& A
Daily
companionship

Alone at home, no one to talk
to

70



Why elders especially need Al

Amazon Alexa Google Home

not supporting Taiwanese...

71



But how do we actually make it?

Data What kind of data?

- Taiwanese recordings across all accents

- Natural speech (not scripted reads)

- Different scenarios (daily life, emergencies)
Data « Elder speech



After discussing with some elders
8 Intent Categories and social workers

Intent Categories

Emergency Intents £ Functional Commands
SOS_CALL FALL_HELP CALL_CONTACT LIGHT_ON
Calls for emergency Indicates a fall and Requests to contact a Requests to turn on the
help requests help person lights
BREATH_EMERG PAIN_GENERAL LIGHT_OFF CANCEL_ALERT
Reports breathing Reports physical pain or Requests to turn off the Cancels a previously

difficulty discomfort lights triggered alert

73



How TaigiSpeech collects
data

Step 1
See an everyday scenario
e.qg. "Slipping and falling in the bathroom"”

Step 2
Speak in Taigi naturally
Your natural reaction in your dialect

Step 3
Al learns from real speech

\.

FREE:1/849
(Progress 1/ 8 Sentences)

=

& 1
€ 7

» 0:07/0:08

WRaERENN ) TEHEE
(Imagine this is happening to you. What would you say in Taiwanese?)

TERAZBE
(Slipping and falling in the bathroom)

SEEG ()

(Reference sentence (Mandarin))

05 | BB T o EAER

(“Oh no! | fell down and can't get up.")

&8 (FmiE)

(Taiwanese Hokkien)

P MR TSR (1% 1) BIASRE
(Click the button below or [press 1] to start recording.)

(Record Taiwanese)

L—fE % <]

(Previous [Press <))
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Recording

 EHfEEREAER REARHEE

> e o ::-“——r . v — |@K =,

=

o ms BR-BEEE
e



KLt E K&
Keelung Community University

— SINGE 1999 —
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Recording results

~N B

21 3,000+ 6.1 8 67.9

Speakers Utterances Hours Intent Categories Mean Age (yrs)
13F, 8M
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Intent Classification Results

Input system Output

SOS

FALL

PAIN
BREATH
LIGHT ON
LIGHT OFF
CALL
CANCEL

(HELP!!I)

Neural network

ONoaRON=

Classification

78



Intent Classification Results

Scratch (Taigi, C=8)

e Training: 1600 data 100 - -
e Testing: 960 data 84.7 -
(speaker non overlap) 80 -
e We need lightweight é’ 00
model for edge device 2
< 401
20 -

0 .
MatchboxNet-S HuBERT-base WavLM-base-plus
J

Pl ‘ N

Lightweight model (69K) speech foundation model (94M)




Keyword-based Data Mining

FARKE - EBIKE

Recall how it works in TaigiTube... e

a8 HERE KE Ee FUER
[ RFER | EEHE :

@n [RIEBAFILEEE] FIELER Spring Flower Ep

BE)" (2B SieE Formosa TV Dramas

keyword search to
find useful video clips

4
img:u /1:52:20

® SYEA foré videos @5 | @ YouTube

Q09
PH  EEBERER

% 9/100 8

80



TV dramas naturally simulate real-world scenario:

Emotional, contextual, “natural” speech,

BERHEZR T

P o 37:43/4801 B & VYoulube {1

“FER IR T”

(I can not get up)

T
) ®

P o 10352/13947 B & Yolube 2

FEIOW.ENT

“W.. B AT
(My legs feel weak.)

81



found >10K video clips
for training

7

Keyword Match Data Mining

Videos clips

in-the-wild £
Y'Y

Keyword
g Match

__y IRERN(HS|BA

5 AAIE? BT

Predefined Keywords (High-Resouce Language)
s (Help) HEE (ambulance) ...

24 (fall down) JER#EZ (unable to get up)

BHJE (turn on the light) EX&EFTRE (turn the light on) ...

FT4ESEF (call my son) &&E  (phone call)

>
(You are my Tifesaver)

(Is anyone there? I've fallen)

LLM
/IR BRIELETH Labeling

(Ming, turn on the light, please)

fRBIZ A (TR e is?

(Have you called her yet?) }

Subtitle

SOS_HELP

FALL_HELP

LIGHT_ON

CALL_CONTAC

— X

_)v

_)v

— X

Pseudo labels

82



Accuracy (%)

100 A

80 -

60 -

40 1

20 -

28.0
23.6

MatchboxNet-S

[ Scratch (Taigi, C=8)

accuracy >90

90.1 87.0 90.2

84.7

HuBERT-base WavLM-base-plus

B Keyword Match Mining (Taigi-adapt, C=38)
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Whisper base
(74M + 8B)

Whisper small
(244M + 8B)

Whisper medium
(769M + 8B)

Whisper large-v3
(1.55B + 8B)

Qwen3-ASR 0.6B
(0.6B + 8B)

Qwen3-ASR 1.7B
(1.7B + 8B)

Large speech
recognition model
+ LLM

HuBERT Base

(94M)

WavLM Base

(94M)

Existing Al can not WM DS
understand Taiwanese well

Cascade ASR+LLM vs. End-to-End Speech Classification (Taiwanese)

Cascade System (ASR + Qwen3-8B)

15.00
15.83
42.92
34.38
63.65
74.48
End-to-End Speech Classification
90.10
88.96
90.21
0 20 40 60 80 100

Accuracy (%) 84



TaigiSpeech: A Low-Resource Real-World Speech Intent Dataset and
Preliminary Results with Scalable Data Mining In-the-Wild
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Future Work

TaigiSpeech is an ongoing
project...

Trying to cover more diverse
accent, speaker, age, ...

May, 14, 2026 at

Taiwanese American Center of Northern California
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TaigiSpeech Takeaway

TaigiSpeech focuses on older adults.

TaigiSpeech provides a foundation / potential application

for Taiwanese speech All.

There is still room for improvement.

Data mining methods such as TaigiTube can help models learn
from richer real-world language use.

TaigiSpeech is open-sourced under the CC BY license.
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Lots of people are
working on Taigi and
Taiwanese Language Al



We stand on the shoulders of giants

TaigiTube is largely inspired by YouGilish

YouGlish ; iTaigi Tarodict

R FEFH
https://youglish.com/ itaigi.tw @taro.dict
Learn a language from YouTube clips Crowdsourced dictionary Systematic Taigi learning
PTS Taigi TV MOE Local Languages MOE Taigi Dictionary
N HBE A LES BB AR A
taigitv.org.tw mhi.moe.edu.tw sutian.moe.edu.tw
New vocabulary database Official resource hub Official standard reference
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We stand on the shoulders of giants

mE BIEER Pangcah® 3R KaxabuB 5 ERSR BNR2BUR

au-sann-kang » hdolBE EEkahfEA

ERfri#aE

HAREEDSE - FAREOEEN
E:gl

BB ORFISGRIINGES 2 TER
178G Avp BIRBEITIE | BR—
MEALERBERNORRERERD
B BlEitRA BT RRNRE
EOE - MEMEEERNAERE

EEEE: ITHUAN KHOKI

\ 4

Taiwan Tongues

& RIBHE
5355 EALR B - BHEFR

Taiwan Tongues

fefe
o
i
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We stand on the shoulders of giants

» Multilingual/Multimodal

> Translation/ChatBot

HListen: ASR
* Output Chlnese/Talbun/Hakka
- Live Media Subtitling
->Meeting Minutes

B Speak: TTS + Translation
* Input Chinese/Taibun/Hakka
- Taiwanese News
- Hakka News
9

B Read/Write: LLMs
* Output Taibun/Hakka
* Taiwanese/Hakka LLMs

SARC’s TWNL Conversational Al

» Listen/Speak/Read/Write/Watching

idemic Commmand

BehffE e il LiEREET 1 » REAAA F?
YL LB - SERIA SIS BB -
WAERETAT N SEIIE AL » (17
AMiinitkan-tan jli ’?R’c‘liﬂ s L

v PR
B A SEIER T umﬁlﬂmm' -
‘ HERe fEREE » AR ARASH
P&g Fﬁﬁ")‘;’t}\ﬁﬂe Iﬂi%ﬁ fﬂiu

ot
W Watching
+ OCR
+ Classification
H Translation

. Chlnese/Talbun/Hakka

SRRFARGF > Bl T—_EHED -

Taibun: SIFHRREL » afioREESE -

Tailo: kin1-a2-jit8 thinn1-khi3 hiah4 ho2, lan2 tso3-hue2 lai5-khi3 tshit4-tho5.

Hakka Hanji: S H KIS &4 » MIRE AT -

Hakka Pinyin: gin24 bu24 ngid2 tien24 sii11 goi55 ho31, en24 kiung55 ha55 cud2 hi55 liau55.

SPS

Chinese:

B Speech-to-Speech Translation
« ASR+LLM+TTS
- D

H Spoken ChatBot
¢ ASR+LLM+TTS

rERFRENN

National Yang Ming
Chiao Tung University

Prof. Yuan-Fu Liao (source: Prof. Yuan-Fu Liao)
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We stand on the shoulders of giants

MediaTek Research Breeze 3 : iE Al EES:E - (R &
Ik~ FESE

2026%F2H26H

e BREEZE ASR 26 - 53 SRR E®L
e BREEZYVOICE 26 - XFHE{LAAEES
e BREEZE GUARD 26 - E5 8 & 151Rmst%2pE

\

MEDIATEK - https://www.mediatek.com/zh-tw/tek-talk-blogs/mediatek-research-breeze-3



PART FIVE

The Vision

Everyone speaks to Al in their own tongue
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Everyone can talk to Al
in their own language




7000+ Languages
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7000+ Languages

- When we’re talklng about Al:
“English”, “Chinese” Al in “TEXT”




7000+ Languages
- When we’re talking about Al: |
- “English”, “Chinese” Al in “TEXT”

jages are primarily spoken



Why Speech Al?

- Every person can speak their mother tongue

- Not everyone can write and read




Why Speech Al?

Speech is the most natural way to
nunicate



Why Speech Al?

Speech is the most natural way to communicate

Spoken Writing
language s 4 system
(speech) A = 1 (text)

- bon

200,000 yrs ago 5000 yrs ago today
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Why Speech Al?

Speech is the most natural way to communicate

Spoken i = Writing

language a4 saker S ate”, tempo system
(speech) timing”, ... (text)
-4 bon

200,000 yrs ago 5000 yrs ago today
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Why Speech Al?

Speech is the most natural way to communicate

Spoken Writing

language o S system
(speech) LW 7 (text)
- bon

200,000 yrs ago 5000 yrs ago today
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