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TL;DR: We made Whisper-Streaming in real-time mode

Whisper

speech-to-text

[Radford et al., 2022]
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TL;DR: We made Whisper-Streaming in real-time mode

“Real-time”

30 sec chunks

Whisper

speech-to-text

[Radford et al., 2022]
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TL;DR: We made Whisper-Streaming in real-time mode

Streaming methods

Local-Agreement

[Liu et al., 2020, Polak et al., 2022, ...]
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Streaming methods
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TL;DR: We made Whisper-Streaming in real-time mode

Whisper-Streaming

github.com/ufal/whisper_streaming

% Fork 30 v Starred 291 -
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TL;DR: We made Whisper-Streaming in real-time mode

Thank;, it
Whisper-Streaming Demo works nicely!

github.com/ufal/whisper_streaming

% Fork 30 - Starred 291 -
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TL;DR: We made Whisper-Streaming in real-time mode

Thanks, it
works nicely!

Whisper-Streaming Demo

Real-time speech-to-text
ASR + translation
Videoconferencing
Automatic minuting
Voicebots

github.com/ufal/whisper_streaming

% Fork 30 - Starred 291 o
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How it works: Local Agreement-2

With a new audio chunk:

audio buffer
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How it works: Local Agreement-2

With a new audio chunk:

1. Append to the audio buffer

audio buffer new chunk
1 second
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How it works: Local Agreement-2

With a new audio chunk:

1. Append to the audio buffer
2. Process buffer -> (VAD)

N\

Voice activity detection

audio buffer
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With a new audio chunk:

1. Append to the audio buffer
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How it works: Local Agreement-2

With a new audio chunk:

1. Append to the audio buffer
2. Process buffer -> (VAD) -> text transcript
3. Skip previously confirmed part

Word-level
timestamps

audio buffer
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How it works: Local Agreement-2

With a new audio chunk:

Append to the audio buffer

Process buffer -> (VAD) -> text transcript
Skip previously confirmed part
Compare last 2 transcripts

Today, | want to thank Mr. Brejc for his great ‘report. And ‘

audio buffer

N =
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How it works: Local Agreement-2

With a new audio chunk:

Append to the audio buffer

Process buffer -> (VAD) -> text transcript

Skip previously confirmed part

Compare last 2 transcripts, confirm common prefix

N =

Today, | want to thank Mr. Brejc for his great report. And

audio buffer
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How it works: Local Agreement-2

With a new audio chunk:

Append to the audio buffer

Process buffer -> (VAD) -> text transcript

Skip previously confirmed part

Compare last 2 transcripts, confirm common prefix

kW=

Trim buffer at the end of sentence,

Punctuation

Today, | want to thank Mr. Brejc for his great report. And

audio buffer

Turning Whisper into Real-Time
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How it works: Local Agreement-2

With a new audio chunk:

Append to the audio buffer

Process buffer -> (VAD) -> text transcript

Skip previously confirmed part

Compare last 2 transcripts, confirm common prefix
Trim buffer at the end of sentence,

update “prompt” = inter-sentence context

kW=

Today, | want to thank Mr. Brejc for his great report.-

prompt audio buffer

Turning Whisper into Real-Time
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Why Local Agreement-2 [Liu et al., 2020]

Self-adaptive latency = Waits by the uncertainty in language/content

Best in IWSLT 2022 competition [Polak et al., 2022]
Min. latency 2-times chunk-size
Max. unlimited

[CUNI-KIT at IWSLT 22, Polak et al., 2022]
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Real-time processing

e Invariant:
o Buffer starts with a new sentence
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Real-time processing

e Invariant:

o Buffer starts with a new sentence % Whisper trained this way

o At most 30 seconds

e faster-whisper backend on GPU:
o 30 seconds audio ~in 1 second => real-time
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Real-time processing

e Invariant:

(@)

(@)

Buffer starts with a new sentence % Whisper trained this way

At most 30 seconds

e faster-whisper backend on GPU:

(@)

30 seconds audio ~ in 1 second => real-time

e Parameter: Update with

(@)
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Real-time processing

e Invariant:

o Buffer starts with a new sentence % Whisper trained this way

o At most 30 seconds

e faster-whisper backend on GPU:
o 30 seconds audio ~in 1 second => real-time

e Parameter: Update with
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Real-time processing

e Invariant:

o Buffer starts with a new sentence % Whisper trained this way

o At most 30 seconds

e faster-whisper backend on GPU:
o 30 seconds audio ~in 1 second => real-time

e Parameter: Update with
o [MinChunkSize] of new audio,
or whatever received.

2 0.25 sec/0.5 sec/1.0 sec/ ...
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Real-time processing

e Invariant:

o Buffer starts with a new sentence % Whisper trained this way

o At most 30 seconds

e faster-whisper backend on GPU:

o 30 seconds audio ~in 1 second => real-time

e Parameter: Update with
o [MinChunkSize] of new audio,
or whatever received.
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Real-time processing

e Invariant:

o Buffer starts with a new sentence % Whisper trained this way

o At most 30 seconds

e faster-whisper backend on GPU:
o 30 seconds audio ~in 1 second

e Parameter: Update with
o [MinChunkSize] of new audio,
or whatever received.
o Controls the latency and quality

Turning Whisper into Real-Time

=> real-time

2 0.25 sec/0.5 sec/1.0 sec/ ...

ﬁ Processing can take longer.
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ASR Performance tests

e ESIC - Europarl, English orig., German, €zech interpreting machacek et al, 2021
e NVIDIA A40 GPU, Whisper large-v2
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ASR Performance bounds

Computationally unaware = “optimal hardware speed”

Offline ASR quality = “optimal quality”

Offline: -1.8% WER
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Demonstration

Integration with ELITR live speech translation framework
Evaluation event - one day conference in hw, 22
Interactive demo
o Speakin any of 96 langs.! Observe the quality-latency! Have a chat!

o AACL: x slotin program x desk x Internet cable x screen
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poOWer Ul EXpEIIENLE.
That was Josef Pazderka from Czech
Radio Plus.

And now, the President of the Czech
Republic, Petr Pavel.

Please come up here on stage. and
present your opening speech to start
the first session of this conference.
conference, Ukraine as a Shared
Responsibility.

Mr. President.

Good morning, ladies and gentlemen,
guests here and listeners and viewers
on the other platforms.

When | was asked by the Czech radio to
take over the auspices of this event, |
did not hesitate for a second, because
the topics that we are discussing here
today are very important to me.

This is the 100th anniversary since the
start of the regular broadcast of the
Czech radio, which also tells us about
the importance of freedom of speech,
of talking without censorship, without
limitations. the freedom to accept
information, to seek information, to
spread information, the freedom that in
many parts of the world is restricted
very strongly, and a freedom... people
keep giving their lives for.

And specific examples are not far away.
We have among us the daughter of
Boris Nemtsov, the murdered Russian
opposition politician, Zhanna
Nemtsova.

72.

TEPUDIIKY, FEUd Favid, duy PIISEl SEM K
nam a prednesl sviij Gvodni projev a
vlastné tak otevrel ten prvni blok celé
konference.

Blok nazvany Ukrajina jako spole¢na
odpovédnost.

Prosim, pane prezidente.

Dobry den, déamy a panové, vazeni
hosté zde v sale, posluchadi, ale také
divéci na ostatnich platforméach.

Kdyz mé vedeni Ceského rozhlasu
pozadalo o zastitu nad dnedni
konferenci, nemusel jsem dlouho véhat,
protoZe témata, kterymi se tady
zabyvéme, jsou pro mé velice diilezita.
Pfipominame si 100. vyro¢i odzahajeni
pravidelného rozhlasového vysiléni a to
je zéroven i pfipominkou vyznamu
svobody slova.

Svobody vy]adrovat se bez cenzury a
bez omezeni.

Svobody pfijimat informace a
myslenky, vyhledavat je a Sifit.
Svobody, kterd je v riiznych koutech

svéta stale vyrazné omezovana a za jeji

Sprosazovani lidé i dnes plati tu
nejvyssi cenu.

Pro konkrétni pfiklady nemusime viibec
chodit daleko.

Mezi némi je dnes dcera zavrazdéného
ruského opozi¢niho politika Borise
Némcova, Zena Némcovova.

Na ulici Vinohradska, jen kousek od
sidla Ceského rozhlasu, sidli i Radio
Sobotné Evropa.

JehoZ tfi novinari jsou dnes véznéni. -
Jihard Losik a Andrej Kuznécik v
Bélorusku a Vladislav Jesipenko na
ruském okupovaném Krymu.

89.

&

CRoje

L)
1S-5Ur Presiaent. .
Filghodu tajjeb, nisa u mara, mistiednija
hawn u dawk li jisimghu u l-ispetturi fuq
il-
Meta ntalabni mir-radju Ceka biex tiehu
l-awditi ta' dan I-avveniment, ma stajtx
ghal sekonda, minhabba li s-suggetti li
qed niddiskutu hawn llum huma
importanti hafna ghalija.
Dan huwa I-100 anniversarju mill-bidu
tat-trazmissjoni regolari tar-radju Cek, li
jghidilna wkoll dwar I-importanza tal-
liberta tal-kunsiderazzjoni, ta' tkellem
minghajr ¢ensura, minghajr
limitazzjonijiet. il-liberta li jac¢ettaw
informazzjoni, li jfittxu informazzjoni, li
jinfirxu informazzjoni, il-liberta li f'hafna
partijiet tad-dinja hija ristretta hafna
b'sahhitha, u liberta... in-n
U ezempji specifici mhumiex boghod.
Anhna ghandna fostna t-tifla ta' Boris
Nemtsov, il-politika ta' I-oppozizzjoni
Russa maqtula, Zhanna Nemts
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Z, ™ > excellent quality @

BUIYIHE UIUBU. | BIAKPUB [IEPLUAN UJIUK
KOHepeHLii.

Bnok nig Ha3Boto «YKpaiHa SK cninbHa
BIANOBIAANLHICTbY.

Mpowy naHa npesunexTa.

[Llobporo aks, Aamn Ta naHose,
nobporo AHs rocTi B 3ai, cnyxaui, a
TaKoX rnafadi Ha iHWKX nnaThopmax.
Konwu kepiBHMUTBO Yecbkoro paaio
NonpocuIo MeHe B3ATU NaTpoOHaT Ha
uiei KoHdepeHLji, 1 He BaraBscs.

ToMy Lo Ha TeMu, NPO AKi MU CbOTrOAHI
6ynemo roeopuTH, Le TeMu ayxe
BaX/MBi ANS MeHe.

CbOroAHi MU NPUraflyeMo CoTy pivHULb
BiA NoYaTKy TpaHcAALii Yecbkoro
paaio.

| Le TaKoX HarafyBaHHsi Npo
BaX/MBICTb cBO6OAM C/OBY.

CB0b60AM BUC/IOBIIOBATH CBOIO AYMKY
6e3 obmexeHs.

Ceoboay npuitMaTu iHchopmauito Ta
AYMKW, WyKaTK IX Ta NoLImMpioBaTu.
Ceobogy, fiKa y pi3HUX YacTUHaX CBITY
AOCi NiAaeTbCA NepecnifyBaHHAM.

| 32 Hei ntoam i cboroAHi NNaTATL
HaBuLLy UiHy.

3a TakUMM NPUKNaaaMu HaM He Tpeba
XOAUTY AaneKo.

CborofiHi cepefi Hac € loHbKa B6uToro
pociiicbkoro nonituka XaHHa HimMuoea.
Y Bynuui BuHorpaacbka, 30BCiM
HeNaneko Bifl MicUs, Ae 3HaX0AUTLCA
YecbKe paflio, 3HAX0AUTLCS | padio
«CBoboga».

Tpw XypHanicTa, AKoro 3apas
3HaxXoAATbCA 3a rpatamu
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We made Whisper-Streaming in real-time mode

Speech-to-text with Local-Agreement policy
Interactive demo on request
Simple and robust implementation

https://github.com/ufal/whisper streaming
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