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Takamichi (/5 1&) Laboratory,

=
which studies audio () and ﬁﬁ L 4 5
language (=) I = I ﬁ ,b

Takamichi Lab. / &R E

Official website of Takamichi laboratory / B8 ZRE A=

The Takamichi Laboratory, established in 2024, is dedicated to the science and technology of
audio and language. Our laboratory focuses on the theory, machine learning, data resources, and
human interaction concerning audio, speech, and music signals, as well as spoken language
information. What principles underlie audio and language? What should the future of audio and
language be like? We conduct research to answer these questions.

Takamichi Laboratory

BEMAREIL, 2024FICRUENT:, BLEEORERMERSHRETY. FHAEXETIH, BEAR LAY SEFEE
SECESXESLEESHREREP L LT, 20EHE, BRAFEE, 7—2&R, ABrO
HEERZHRVET. BrERERBRADBICESVWTWVWADTLLON? BEEEILDVLWTE
KRIFESHBIRITLLOIDN? CHABICBZBZHICHEE L TWVWET.
https://takamichi-lab.github.io
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https://takamichi-lab.github.io/
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Creating Heterogenous Transcription of English
and Japanese on a Multilingual Audio File

o0Yuika Sun (Los Altos High School)
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https://sites.google.com/sig-nl.ipsj.or.jp/sig-nl/%E7%A0%94%E7%A9%B6%E7%99%BA%E8%A1%A8%E4%BC%9A/%E7%AC%AC260%E5%9B%9E
https://sites.google.com/sig-nl.ipsj.or.jp/sig-nl/%E7%A0%94%E7%A9%B6%E7%99%BA%E8%A1%A8%E4%BC%9A/NL258
https://www.anlp.jp/proceedings/annual_meeting/2024/
https://www.anlp.jp/proceedings/annual_meeting/2024/
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E R DIRTEHE (interspeech2022) ZEBDFHFKME (interspeech2024)

Watanabe, Shinji 26 *
Xie, Lei 15

Chang, Joon-Hyuk 13
Meng, Helen 11
Yamagishi, Junichi 9*
Busso, Carlos 8

Lee, Chi-Chun 8

Toda, Tomoki 8 *

Wang, Dong 8

Ginsburg, Boris 7

Noeth, Elmar 7

Qian, Yanmin 7

Takamichi, Shinnosuke 7 *
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MLM+k-means

[Lakhotia21]

— post-trn k-means

k-means of MFCCs

S S S S
tot 1 o
Transformers
f t t

[Lakhotia21] https://arxiv.org/abs/2102.01192 (TACL21), [Bai24] https://arxiv.org/abs/2407.15835 (only arxiv), [Ju24]
https://arxiv.org/pdf/2308.16692 (ICLR24), [Defossez24] https://arxiv.org/abs/2210.13438 (ICLR24), [Kumar23] h

https://arxiv.org/abs/2107.03312 (TASLP21)

7+ Bk

[Zeghidour21][Défossez24][Kumar23]
#07& ¢ L C[Bai24], MLMf#F[Zhang24]

WWWWMT
VvV

Decoder o
Dequantizers o
@
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c

Quantizers a
o
Encoder >

WWWWWWJ

ttps://arxiv.or;

EF+ 5+ BB

[Ju24]

WWWWMWT
VVVVY

Decoder -
Deq_l*'.a.r?_i[:;ljic“ §
ekl 2*
Quant. (_SE)_ f0) 1p) §.
Encoders =

WWWWMWJ

https://arxiv.org/pdf/2403.03100 (only arxiv), [Zhang24]
df/2306.06546 (NeurlPS23), [Zeghldouer]



https://arxiv.org/abs/2102.01192
https://arxiv.org/abs/2407.15835
https://arxiv.org/pdf/2403.03100
https://arxiv.org/pdf/2308.16692
https://arxiv.org/abs/2210.13438
https://arxiv.org/pdf/2306.06546
https://arxiv.org/abs/2107.03312
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k-means of MFCCs
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« Subword 1t (byte pair encoding)
- ERERDEME & EIEIL shenuiia
« FEMERDOETILY A XBIR Lama
o ZDEMIMAZRTOMNMNIEKFAE?

. Zipf &l
o Zipf BITIFR K ANFERICHRELY, BEREE
(RE) L RFE(RE) TER D970 makamichizal

. ZTOM?
. BEBL - SHIKIEFMS L IERAE ?

[Shen24] https://arxiv.org/pdf/2310.14580v4 (ICASSP24), [Li24] https://arxiv.org/pdf/2407.03892v1 (ICASSP24), [Lam24] https://aclanthology.org/2024.iwslt-1.16.pdf (IWSLT24) 19

[Takamichi24] https://arxiv.org/abs/2309.09690 (ICASSP24)



https://arxiv.org/pdf/2310.14580v4
https://arxiv.org/pdf/2407.03892v1
https://aclanthology.org/2024.iwslt-1.16.pdf
https://arxiv.org/abs/2309.09690

Bm e DRE
BIRNEFL U 3 ERRIRIGE

[Lakhotia2l], k& & L T [Ji24] [Pasad24][Mousavi24] [Nguyen24][Tang24]
Dequantizer k-means T semantic token Dequantizer
Dequantizer | | Dequantizer

_Dequantizer Transtormer I_[iequantizer
. fos .
#¥| |Quantizer Transformer ##13 DS + Quantizer —
S VRIL E
T&RH Quantizer Transformer %H;‘g DS + Quantizer -—
— Quantizer Transformer Quantizer —

Encoder Transformer Acoustic Encoder

[Lakhotia21] https://arxiv.org/abs/2102.01192 (TACL21) [Nguyen24 https://arxiv.org/abs/2402.05755 (arxiv), [Ji24] ttps((arxworgmdfzz408 16532 (arxiv) [Mousavi24]
https://arxiv.org/abs/2406.10735 (|nterspeech24) [Tang24] https://arxiv.org/abs/2406.08905 (|nterspeech24) [Pasad24] https://arxiv.org/abs/2307.00162 (TACL24)


https://arxiv.org/abs/2102.01192
https://arxiv.org/abs/2402.05755
https://arxiv.org/pdf/2408.16532
https://arxiv.org/abs/2406.10735
https://arxiv.org/abs/2406.08905
https://arxiv.org/abs/2307.00162
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bbe [EOT]
[EOT]
[E0T]

+

Yes [EOT]
Intent answers  No [EOT] ———— play radio —

No [EOT]

slot answers

©0penAT Whisper _ i

: cros ---attn}!lion : xL

I self-attention I

. J
’3?«‘ Decoder Layer
\ J

ASR states text embedding

i diif ||||||||

Transcript: play bbe radio [EOT] Ouosuon Dm the user want to play radio ? [EOT] Answer:
Intent prompts  Transcript: play bbe radio [EOT] Question: Does the user want to set alarms? [EOT] Answer:
Transcript: play bbc radio [EOT] Question: Does the user want to send emails ? [EOT] Answer:

I
Nl Transcript: play bbc radio [EOT] Question: What is the name of the  radio station? [EOT] Answer
stot Transcript: play bbc radio [EOT] Question: What is the type of device ? [EOT) [EOT] [EOT] Answer
Transcript: play bbe radio [EOT] Question: What is the time ? [EOT] [EOT] [EOT] [EOT] [EOT] Answer

https://arxiv.org/pdf/2406.15209 (interspeech24)

« Intent classification (IC) & slot
filling (SF) w/ Whisper
decoder

« BFam — IC—SF
« Chain of thoughts K 5 (C.
CNETOHEmIERZ O
ThrELTAN,. BERBRECZ
5

22


https://arxiv.org/pdf/2406.15209

FNBUNDERIBHRZBASET

Training Inference
Decoder Decoder

a [en] We — have s | AF [en] We — have o0
1 1 |1 l F

\___1| ‘ ‘ 2 N : 1.7

encoder encoder

it on B odiim—man

SEDE IOV T LTANT. RENAEHRT 3 S55RH
(FERXRDRAA Y EVNBIFEL H3)

https://arxiv.org/pdf/2406.12611 (interspeech24), FELIEFZE E L Thttps://arxiv.org/pdf/2309.09443 (icassp24). [] https://arxiv.org/pdf/2306.16007 (Interspeech24)



https://arxiv.org/pdf/2406.12611
https://arxiv.org/pdf/2309.09443
https://arxiv.org/pdf/2306.16007

NS ERERE (RRB L) - IFSHRRE GEEELY) =
HASETKRY

CoCoCap-beta BARFEFEEFvTY3Z Y7 with CocoNut Corpus

CocoCap-beta

ZDAN-ATlE, CocoNutd—/{Z CfinetuningL=0penAl whisper[C&B3EBFvTVa=V) (PABRANEABRATM I THEELTWBIH DX EL) 2RLET.

Contributors | B EAE

https://huggingface.co/spaces/sarul
ab-speech/CoCoCap-beta

ip| i
44 Audio X output

@ Record ( BE -8 (...

24
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https://huggingface.co/spaces/sarulab-speech/CoCoCap-beta
https://huggingface.co/spaces/sarulab-speech/CoCoCap-beta

Slotfillin X, BEHEEN SHERIETEER A,
ﬁ’C‘&LE 7 — X H\F0

)«

« “amiddle-aged man”, “a boy’s voice” izhangs

« “This woman speaks in a soft voice” ichen24)

« “..thevolumeis normal, but she speaks very slowly” cuozsiando2s
« “Awoman speaks slowly, with a high-pitched voice ....” kawamurazs

o K. FHp. 5HIS. FER. MRl AFOVURK
<OHhOEERIFA (EL. BB L. etc.)
« HET—H
- BEFEOBEEHMBET—2t v b (ZFREIXEER)

\ /0N

[Zhang23] https://arxiv.org/pdf/2310.05001 (ASRU23), [Chen24] https://arxiv.org/pdf/2406.08812 (Interspeech24), [Guo23] https://arxiv.org/abs/2211.12171 (ICASSP23),

[Kawamura24] https://arxiv.org/pdf/2406.07969 (interspeech24), [Ando24] https://www.isca-archive.org/interspeech 2024/ando24 interspeech.pdf (Interspeech24)
[Xu24] https://arxiv.org/pdf/2312.10381 (AAAI24), S5l I ARBE7=H' https://arxiv.org/pdf/2305.19522 (Interspeech23)H [E#k



https://arxiv.org/pdf/2310.05001
https://arxiv.org/pdf/2406.08812
https://arxiv.org/abs/2211.12171
https://arxiv.org/pdf/2406.07969
https://www.isca-archive.org/interspeech_2024/ando24_interspeech.pdf
https://arxiv.org/pdf/2312.10381
https://arxiv.org/pdf/2305.19522

CoCo-Nut I—/VX : WebZ O— L TR L 128 E R
T—X & BRGEEXTVY I3y

Wikipedia : YouTube : :
P> : Is the comment : J\ :
25 ' LBV related to speech? ! l” . v \ !
Article categor | Cool voice! Ve : \ |
. i : J\ 2 . . Whisper, NISQA, etc. )
e \oiceGenrel ! ’ Sounds nice! /| \ \ 'Listen to speech and
e \oiceGenre2 i o ’ | love this video x E Speech H ',' idescribe about:
... | ® What's the item? x _ . T 1 1espeaker
APV R e x pudioqualiey ) \® voice quality
i Q o x | [Content quality| ¢ | « | iespeaking style
Data coIIection:* Video filtering: # Quality assurance: 'ﬂ Annotation:
downloading videos| finding : enhancing describing voice
and comments : voice-related videos i textand audio quality | characteristics

30K BLVDBEMEDE, Po< DEEPHAEZELAT LIz, BMICES
O e 3 ESAEETLT

» FABZVFREOLZENIZTIFTELIEETELESICKS>TWVWS,

[Watanabe23] https://arxiv.org/abs/2309.13509 (ASRU23), WebR—X ¥ L T L £ 2 —X % FFH 9 3L [Bott24] https://arxiv.org/pdf/2406.06406 (Interspeech24),


https://arxiv.org/abs/2309.13509
https://arxiv.org/pdf/2406.06406

(R#K) BRUNMIBHEDN S,

¢ g/n\lzl =]= <:> ﬁ’l”\\/ l\ (/n\ 7%4:%0)%\ g/n\:%\ etC)

« BHEMFROAII LTV
« HMARZA caption
“O4w EORUVESDEF" BHEREBDIGEIEZT /T ERB D okamotozal

o« RALIAZVTFZE caption coeis
« “Sound of Howl ... [0.4065-9.237s] ... Wind noise ... [2.128s-2.584s]

o AUd|O Enta|lment (%@ﬁ%%ﬁ{%muuﬁk E—F) [Deshmukh24]

Sounds of water

g AUdiO Visual Ca ptiOn [Kim24] / H1 interacting witha  —> Entailment

o :\é: &@ 1%—1- b 713\ % EHEH;Z - ‘ surface are present.
m —> M2 Aboat is being N

e Au d iO ed |t| N g [Paissan24] lll'"l'll gently pulled along

a quiet beachfront.

NELe \
e BIEEER {j‘ = c3 pt| ONN [Lagrange24]  Description: water that is H3 Afast-paced — > Contradiction
washing up on a beach motorboat is speeding
shore at a very slow rate. through the water.

1

[Goel24] https://arxiv.org/pdf/2404.07616 (Interspeech24), [Deshmukh24] https://arxiv.org/pdf/2407.18062 (arxiv only), [Kim24] https://arxiv.org/abs/2407.07801 (Interspeech24)
[Paissan24] https://arxiv.org/abs/2310.12858 (Interspeech24), [Lagrange24] https://dcase.community/challenge2024/task-sound-scene-synthesis (DCASE24)



https://arxiv.org/pdf/2404.07616
https://arxiv.org/pdf/2407.18062
https://arxiv.org/abs/2407.07801
https://arxiv.org/abs/2310.12858
https://dcase.community/challenge2024/task-sound-scene-synthesis

& DZ T EEEHE

versa SpeechBERTScore
Reference NLP metrics
VERSA b X z. VU ‘
-|||||-|-—> ! —>| BERTScore

VERSA (Versatile Evaluation of Speech and Audio) is a toolkit dedicated to : E

. X T : . : : Generated el 'Quantizer: LB
collecting evaluation metrics in speech and audio quality. Our goal is to provide a ho o model .- v
comprehensive connection to the cutting-edge techniques developed for R s 0 Z é v U Token
evaluation. The toolkit is also tightly integrated into & : 'lllll'l' —> —>, —>] Distance

] — Y = s # | ———

https://arxiv.org/abs/2401.16812

PAM (Prompting audio-lang. model)
clotr and dean. and wilh arifocts. o NLPIZEBE#EFHEIFEATULZL
N
Text @ . ® ZIK%TE/‘J‘: J« %ﬁ@(
Encoder 0.7 .
B o Listener, env., and lang.

il —{  Audio dependencies
Encoder LPJ/ p

Audio o Caption ambiguity 28

https://arxiv.org/pdf/2402.00282



https://github.com/shinjiwlab/versa?tab=readme-ov-file
https://arxiv.org/abs/2401.16812
https://arxiv.org/pdf/2402.00282

NLPICRSELES5%, LORRDE:

29
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Saito: "SMASH corpus: a spontaneous speech corpus recording third-person audio commentaries on gameplay," Proc. LREC, 2020.


https://docs.google.com/file/d/1sRQ9IaAU1EZflfkjgwwyuBlLvizzyiAD/preview

(ABIERIC > = HIIRR)
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Nakano, "VTTS: visual-text to speech," SLT, 2023.
Ohnaka, "Visual onoma-to-wave: environmental sound synthesis from visual onomatopoeias and sound-source images", ICASSP, 2023.
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REFILDT=HDEETF—ZR—Z (YODAS)

3-2-5  YODAS:YouTube BB HHEEIN D Updates
ZERBABEEET -2tk

YODAS: YouTube-oriented multi-lingual speech dataset
Li Xinjian, O W2z,
#£8 B9. Chen Wilam, 8 202, 18 T unsegmented audios and higher sampling rate (24k)

R ROBRAER
.!.’ﬂn.‘

2024/07/09: we also uploaded a new version of YODAS as YODAS2, it provides

README

This is the YODAS manual/automatic subset from our YODAS dataset, it has 369,510 hours

of speech. ﬁﬁﬂ%k@j_jy 1 _/\OZ (iggﬁ%iﬁ)

This dataset contains audio utterances and corresponding captions (manual or automatic)
from YouTube. Note that manual caption only indicates that it is uploaded by users, but

not necessarily transcribed by a human

Downloads last month 69,998
Huggingface DL > F > J'(C
A2TWB5LWL(7) 33

u"a'in!O

Li, "YODAS: Youtube-Oriented Dataset for Audio and Speech," ASRU, 2023.
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21 E8F0—/VX (CPJD) EFEEEMEMAEKICET 55 d—/\X (BHRE)
: FUMN - B EDOMAIE (CE T B A a2 M RAIDRF
IRH EH EBREBEBAE, KERIFEHRASHEFR, HHE (00738916)

3 L B8 B TEESTFIER, —REER, 31X (10981285)
Bl 87 AEHERBEEE AN ISE T EEAR, RS,
72 1 )11 Bl FRAE, ATHEAR, HHIS (40887345)
{ I ERF NUMASE, ASTRISHIZES, #RIE (50757870)
5 ¢ B AE LEAE, ABHARSHRR(R), BASHRESERIFES(

MNEE &8 AFHEFBEETENBIR - A7 AHAFTHEIB(HIEAEERE)
ZRE B ELUAE, a&£UERIESRLS, HEIE (80706771)

=8 Bz BEERAE, BT FE(5K L), HHiE (90784330)

21l A BERRE, ASAEEEFED, HEHIE (90792854)

0 N 500 B E— JUNAS, AR, B (90991597)

https://aclanthology.org/L 18-1067.pdf https://kaken.nii.ac.jp/ja/grant/KAKENHI-PROJECT-24K00074

20 916



https://kaken.nii.ac.jp/ja/grant/KAKENHI-PROJECT-24K00074/
https://aclanthology.org/L18-1067.pdf
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= RENSEIECLEEX TEALEEERUOHLL e = YANS2024

Y

el B2 (MERRXT ERXT) bz —
- e VAL SZEIET - -
LMk oT, REABCEssuEnEll V3V RN EREHTRATE S5 8R
" - - an - - " —
— . - B0 LB TORCMALESE, REEOWHR
ey o X, BWHBOT, SUTLGUEEF—2HBD = F—LEROAWER BEREEIARBAIS—) 4
[rovema L e LI LR voun ‘; *a middle aged man”, “a bey's voice” [7], “soft vosce” (8] F—LRmrs TSRO EIFS) WR T
. W L e 5 *_.the volume s normad, bue she speaks very slowly™ [3] REEAISRTESRY
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