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3agada WwymonoaaBreHuns

e HenpoHHasa ceTb paboTaeT 6bICTPO,
COXPaHSIET Ka4yeCcTBO peyn

® LIJymono,u,aBneHvle pa60TaeT Aaxe B TAXeJlblX yCJ10BUAX,
Korga wymMma MHOro

e [lonb3oBaTtenu cnbiwaT TONbLKO YACTbIE Fonoca Apyr apyra
6e3 UCKaXxeHU N NPepbIBUCTOCTH
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Kak BbIOMpanu apxnutekTypy ceTtu

® BbigaeT BbICOKOE KaYeCTBO peyn

® Mogenb noTeHumanbHO nopTupyeTcs B Bed 1 mobann
® Paboraer B real-time

® |ookahead (koHTekcT B byayliee) < 32 mc

® Real-Time Factor (ckopocTb nHdepeHca) << 1.0

e Footprint (pasmep mogenu) =< 10 M6



CpaBHEHME MOOENEeN
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He cnpaBnsieTcs ¢ Luymamu Bo BPeEMS peyn



CpaBHEHME MOOENEeN
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CpaBHEHME MOOENEeN
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CpaBHeHMe Moaernen
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CpaBHeHMe Moaernen

masks

FullSubNet
SubBand
PaccunTtaHna Ha paboTty ¢ gaHHbiMu 16k
RTF = 06 Er:tl;:id%ri]ng
He BHOCUT gedopmaumio B ronoc ) Fgﬂ?:urld
Footprint mogenun 14M6
Lookahead mogenu 32mc s

unfold

https://arxiv.org/abs/2010.15508 12



N3meHeHne apxutektypbl FullSubNet
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N3meHeHne apxutektypbl FullSubNet
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IaMeHeHne apXnTeKTypbl
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XapakTepucTukn mogenn Anga gaHHbix 24kl

BaxHble 3amevaHus:

* Causal cBepTKM C rpynnamm

* YMeHblweHve LSTM

* 384 frequency bin

* BxogHble gaHHble — cnekTporpaMmma
* MSE + SI-SDR loss

Output
masks

Conv Block 8

SubBand

Conv Block 1

Fullband
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output

FullBand

input 1 6



XapakTepucTukn mogenn Anga gaHHbix 24kl

Output
BaxHble 3ameyaHus: masks

* Causal cBepTkM C rpynnamm
* YMeHbLlieHne LSTM

* 384 frequency bin

SubBand

Conv Block 1

* BxogHble AaHHble — CeKTporpamMmma
* MSE + SI-SDR loss

Fullband

———
output

Ntoru:

* Lookahead = Omc

* Real Time Factor [0.08; 0.2]*
* Footprint [5.7; 20] M6

FullBand

*2,6 GHz 6-Core Intel Core i7 MacOS Ventura 13.2.1 and with
tflite framework
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S

Manble n cpegHue
LWYMbI,
SNR o1 20 go 5 16

Ha pycckom
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DNS-Challenge
paracet

Ha aHrMUNCKOM
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CpaBHeHue ¢ Krisp

NHTepdenc SaluteJazz NHTepdenc Krisp

5 krisp O B “
HacTtpouku X
No meetings for today, Isn’t that nice? =
1.43.22 | SBER
AVOVO U BULEO Note Taker ®
HD-kamepa FaceTime (3A71:F4B5) v B Transcribe @ Record o
Kamepa Noise Cancellation
Krisp Microphone ® Not in use
MukpodoH MacBook Pro (Built-in) v
&  MukpodoH MacBook Pro
Mukpogon Krisp Speaker ® Used by Jazz
. » Same as System ([luHamuku MacBo... =
AnHamukm MacBook Pro (Built-in) N

BbiBOA, 3BYyKa Daily free minutes: 60:00
. © Meeting notes: 2 ’ Upgrade




CpaBHeHue ¢ Krisp

BupTyanbHble
KaHarnbl

—H—— =P  python CKPUNT — ==pp- e —
BlackHole

Common Heavy Reverberated
noised noised common noised DNS

import
import
import
import
import

sounddevice as sd
soundfile as sf
librosa

numpy as np

os

in_director 'path_to_noised_files"
out_directory 'path_for_enhanced_audio'

for filename in os.listdir(in_directory):

if

filename.endswith(".wav"):

data, fs = librosa.load(os.path.join(in_directory, filename), sr=48000, dtype='float32')
sd.default.samplerate = fs

sd.default.channels = 1

sd.default.dtype = 'float32"'

myrecording = sd.playrec(data, device=(4,1), blocking=True) #4 — krisp mic, 1 - BlackHole
sf.write(os.path.join(out_directory, filename), myrecording, fs)

Krisp
MUKPOMOH

Krisp

NPUNOXEHNE

OunLeHHoe
ayavo

»-Em- -

krisp Live widget (7

Note Taker

B Transcribe

[ Record & Transcribe #ro

My Meetings (7

Noise Cancellation

Krisp Microphone

e

BlackHole 2ch

Krisp Speaker

©

]

Same as System (AuHamukn MacB

Meeting notes:

Daily free minutes: 60:00 ¥ Upgrade

2
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CpaBHeHue ¢ Krisp

[eckton, M6 Mo6ann, M6 Beb, M6
Krisp 32kl My 48 5.6 5.6
SaluteSpeech 24kl"y 20 (fp16) 10 (fp16) 6.7 (int8)
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MeTpuku

Mogenb Paamep, M6 STOI WB_PESQ SI-SDR NHpepeHc,
MC
Rnnoise 0.5 (fp32) 0.720 2.130 -24.200 -
bensnanH 40 (fp32) 0.907 2.733 17.408 2.61
20 (fp16)
BensnanH c 40 (fp32) 1.18
HOPMWPOBaHHbI 20 (fp16)
MW JaHHbIMU U
rmbpungHon loss
dyHKLMEN
Mopenb 20 (fp32) 0.909 2.750 17.484 Vi
dunbTepbaHkm 10 (fp16)
STOI: pa3bopunBoCcTb WB_PESQ: kauecTBO peun, 6nmsocTsb K SI-SDR: cTeneHb UCKaXkeHu No
opurMHany, oTcyTcTBue apTedakToB CpPaBHEHUIO C 3TarOHHbIM CUrHaNoOM
IOunana3oH: ot 0 go 1
OnanasoHn: ot -0.5 0o 4.5 [nanasoH: oT oTpuuaTenbHbIX 40

NOJIOXKUTENbHbLIX BEJTMYNH



CyObekTMBHasA OLleHKa Ka4YecTBa 3BYyKa

® 2 natacerta, ounwieHHble SaluteSpeech u Krisp, pasmelleHbl Ha nnatopme Angekc 3agaHns
®  PecnoHaeHTbl NONapHO CPaBHMBAKOT ayamo3anvcy 1 BblbvpatoT,
Kakas 13 ayamo nyyiie rno KavyecTBy U MO HaNM4YMo B HEW LLYMOB

L Pe3yJ'IbTaTbI BbIBOOATCA B Anarpamme

Pesynbtatel SBS Ha gataceTte co cpegHUM ypOBHEM LLUYMOB

SaluteSpeech He Mory BbIGpaTh Krisp
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IHdpepeHC Ha TECTOBbLIX AartaceTtax

Krisp

CuvnbHble WyMmbl

SaluteSpeech

Web 6.7M6

Mobile 10M©6

Large 20M6

Small 5.6M0

Large 40M6

- SaluteSpeech - He Mory BblOpaTb . Krisp

24



IHdpepeHC Ha TECTOBbLIX AartaceTtax

Krisp

CpeaHve wymbl

SaluteSpeech

Web 6.7M6

Mobile 10M©6

Large 20M6

Small 5.6M0

Large 40M6

- SaluteSpeech - He Mory BblOpaTb . Krisp
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IHdpepeHC Ha TECTOBbLIX AartaceTtax

Krisp

CpeaHune wymbl 1 pesepbepauns

SaluteSpeech

Web 6.7M6

Mobile 10M©6

Large 20M6

Small 5.6M0

Large 40M6

- SaluteSpeech - He Mory BblOpaTb . Krisp
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[Tpmepbl aygmosanncen

Ayaunosanucb co cpeaHUM LWYMOM
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[Tnatgopmbl

uuuuuuuuuu

BoupguTe, 4tobbl ynpas-
NATb CBOMMU BCTpeYyamMmn

_3
P

Y>xe OoCTYMnHO:
Windows, Linux, MacOS,
Android, Web
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