CobpaTb 3BYKOBYIO CrEKTporpaMmmy Ha
React n MobX

MpuseT!

A TaHs, dppoHTeHa-pa3paboTynk B KTS n ctyaeHT maructpatypbl MITY um. baymana. Ha
O[HOM M3 HeAaBHMX NPOEKTOB S paboTana Hag UHTepeCHON nden — BU3yarbHbIM
npeacTaBneHnem aygmofaHHbix, a.k.a. 3BykoBon crnektporpammon. Kasanock Obl, WTyKa
HexuTpas: KTo He Buaen rpaduk, nNpbiralowunin B TaKT C My3bIKOM Ha pasHbIx Yactotax? OH ecTb
B No6oM cekBeHcope, Ha NMoboM AnAXKeNCKOM NynbTe N Aaxe B AUHAMUYECKOM OCTPOBKE
nocnegHux andoHOB.

OpHako 3agada okasanacb HeTpMBUANbHOWN, MOCKOMbKY AN Lenen npoekTa MHe HY>KHO 6bino
paspaboTtaTb 3BYKOBYLO criekTporpammy Ha React n MobX B ocobom ausaiHe. MogpobHbix
pa3bopoB 3TOM TEMbI M FOTOBbIX PELLEHUI 51 HE HaLna, NMO3TOMY B NpoLecce NpULLOCh
CaMOCTOATENbHO pa3obpaTbCH C Kyden TOHKOCTEN N HI0OAHCOB. Pe3ynbTraT MoXxeTe NoCMOTPETb
Mo CChIfIKe.

A B 3TOW CTaTbe A pacckaxy, Kak CAenaTtb TaKyH e 3BYKOBYH CMEKTPOrpamMMy, a Takke Kak
N3MEHATb ee CTWUMb U Apyrue napameTpbl.

OrnaBsneHue

e Y70 TAkoe 3ByKOBas CrekTrporpaMmma
e Mopgenu sanmcu n oTobpaXkeHust 3syka
o 3anucb 3ByKa
o [NapameTpbl cTUNEN
e OTobpaxeHne crnekTporpaMmmbl
o basoBble KOMNOHEHThI
o l3mMeHeHue ayamo napamMeTpoB U CTUMEN
m  Ayamo napameTpsbl
m CTtunu Budyanusaropa

e Koa
o Mopenb AudicAnalyzerModel
o Mogenb AudioRecorderModel
o Mogenb PositionModel

o Mopenb AudioVisualizerModel
e 3aknyeHue

YTo Takoe 3ByKOBas crieKkTporpamma


https://kts.tech/specials
https://audio-track-dev.ktsdev.ru/spectrogram

3ByKOBas CrneKkTporpamma — 37O BU3yarnbHoe NpeacTaBneHne ayanoaaHHbIX, oTobpaxatollee
N3MEHEHNe NHTEHCMBHOCTU 3BYyKa C TEYEHNEM BPEMEHWN Ha pasnuyHbIX Yactotax. Ha takoi
Anarpamme ropusoHTanbHas oCb NpPeacTaBnsaeT BpeMsl, a BepTukarnbHas — 4acToTy.

[na o6paboTkn aygnogaHHbix cywecTteyeT Web Audio AP, KOTopbii MOXHO MCNONb30oBaTh
HernocpencTBeHHO B 6paysepe. C ero nomoLbio s 0yay nonyyars 3ByK B BUAE CNEKTPOB. STOT
API npepocTtasnseT MHCTpYMeHT AnalyserNode, no3BonsaowWmMin co3gaBaTth pasnnyHble
3BykoBble rpadouku. AnalyserNode — ato nHtepdgenc B Web Audio API, koTopbin no3sonseT
n3BrekaTtb B pearibHOM BpeMeHN JaHHble O YacToTe M BPEMEHU U3 ayanOrnoTOoKa, He nckaxas
cam curHan. OH ucnonb3yeTcsa Ang co3aaHns ayanosudyanusaumi no gaHHbIM O (oOpMe BOSHbI
NN CNekTpe 4acToT.

A nokaxy, kak norny4aTb ayauogaHHble Npu 3anmMcu ¢ MUKPOOHOM, XpaHUTb UX B BUAE YacTOT
n obpabaTbiBaTh, a 3aTeM NoMeLLy peanu3auunio B Mogenu n React-koMnoHEeHTbI.
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Moaenu 3anncu u otobpaxxeHns 3ByKa

3anucb 3BYyKa


https://webaudio.github.io/web-audio-api/#introductory
https://developer.mozilla.org/ru/docs/Web/API/AnalyserNode

B nepByto ovepeanb HeobxoamMmo pasobpaTbCs € 3anUchbio 3Byka. YToObI NONyYMTb AaHHbIE,
Korga Mbl FOBOPUM B MUMKPOMOOH, HaA0 MMETb AOCTYM K MOTOKY MeAMafaHHbIX (8 KOHKPETHO K
ayomonoToky). MonyunTb 4OCTYN MOXHO € NoMoLLbto 3anpoca getUserMedia:

const stream = await navigator.mediaDevices.getUserMedia ({
audio: true,

1)

3 noToka MOXHO NonyynTb ayanoaaHHble B BUAe YacToT. Kak pa3 gnsi 3Toro Bocrnonb3yemcs
AudioContext 1 npu nomoLum dyHKLMKM createAnalyser co3gagum aHanmsaTop 3ByKa:

// B3BYKOBLIE IlapaMeTpEHl
const FFT SIZE = 128;
const SAMPLE RATE = 44100;
const TIME CONSTANT = 0.2;
const MIN DECIBELS -90;
const MAX DECIBELS -10;

// cos3smaHMe KOHTEeKCTa

const audioContext = new AudioContext ({ sampleRate: SAMPLE RATE });
// ayIono UCTOYHMK

const mediaStreamAudioSourceNode =
audioContext.createMediaStreamSource (stream) ;

// aHanmmszaTop (MUIM NepemaTuyuk)

const analyserNode = audioContext.createAnalyser();

// BanojiHeHMVe NapaMeTpoB aHajM3aTopa
analyserNode.fftSize = FFT SIZE;
analyserNode.smoothingTimeConstant = TIME CONSTANT;
analyserNode.minDecibels = MIN DECIBELS;
analyserNode.maxDecibels = MAX DECIBELS;

// TmomkJouaeM MCTOUYHUK K IepenaTuurKy
mediaStreamAudioSourceNode.connect (analyserNode) ;

B camom Havane s 3agana ayavonapameTpbl, OnMcaHne KOTOpbIX MOXXHO NOCMOTPETL B
Tabnuue:

Smoothing Time Hackonbko 6bICTPO cucTtemMa crinaxuBaHus pearmpyeT Ha
Constant M3MEHEeHUs1 BXOAHOIO CUrHasa u Kak Aonro coxpaHsieT ero
BnusiHue. NpuHumaeT 3Ha4yeHue ot 0 go 1.

Min Decibels MuHMManbHbIM YPOBEHb TPOMKOCTM B Aeumnbenax, KOTopbIn
CUYNTaEeTCHa «OTCYTCTBUEM 3BYKa».



Max Decibels MakcnmanbHbI ypoBEHb FPOMKOCTU B Aeumbenax, KoTopbi
MOXET ObITb 3aPMKCUPOBaH.

FFT Size Pasmep npeobpasoBaHunsa dypbe. YkasblBaeT Ha pa3mep
Bblbopkn. Yem 6onblue FFT size, Tem Gonee getanbHbIn CNEKTP
Oynet nony4eH (bynet 6onbwe aeneHun). Kak npasuno
MCNONb3YHTCS 3HAYEHUS CTEMNEHN OBONKM.

Sample Rate YacToTta amckpeTmsauum 3Byka B repuax (Hz).
O6bl4HO cTaHgapTHoe 3HaveHne — 44100 Hz vnn 48000 Hz.

,D,ﬂﬂ TOro, 4YToObl XpPaHUTb 3Ha4YeHnA 4acTtoT, co34aanM MacCuB:

// MaccuB YacTOT
const pcmData = new Uint8Array(analyserNode.frequencyBinCount) ;

Mone frequencyBinCount xpaHUT KONMYECTBO AOCTYMHbLIX YACTOT, U 3TO 3Ha4YeHue B 2 pasa
meHbLue, Yyem fftSize. C nomoLLbIO 3TOrO NONS MOXHO CO34aTb MACCKB YaCTOT HY>KHOW AMWHbI
(pcmData).

Tak kak pcmData — ato maccus Uint8Array, To Bce ero 3Ha4yeHust HaxogsaTtca B gnanasoHe ot 0
0o 255. A 3apaHee cosgana OnonHUTENbHYIO YHKUMIO, YTOBbI Cpasy NepeBoauTb 3TU Yncna B
npoueHTbl (Tak Kak B React-komnoHeHTe cnekTporpaMmmbl BbiCOTa KaXKaon YactoTel Oyaer
yKa3aHa Kak npoueHT OT MakCMaribHOW AfMHbI KOHTEHepa, B KOTOPOM OHW PacroNOXeHbI):

export const getAudioPercent = (value: number) => {
return value / 255 * 100;

Tenepb, KOrga cosaaH aHanua3aTop 1 MaccuB YacToT, MOXXHO HauyMHaTb 06paboTky 3Byka. [Ans
TOro, 4Tobbl 3anucbiBaTb AaHHblE B pcmData, 4ocTaTouHO Bbi3BaTb METOA
getByteFrequencyData. [laHHble 6yayT 0GHOBNATHCA Yepes 3ag4aHHbI MHTEPBAIT:

const SET LOUDNESS TIMEOUT MS = 1000 / 10;

setInterval (() => {
analyserNode.getByteFrequencyData (pcmData) ;
}, SET LOUDNESS TIMEOUT MS) ;

N3 maccuBa 4acToOT HECMNOXHO NOMy4YnTb NPOMKOCTb:

const getCurrentLoudness = (pcmData: Uint8Array): number => {



const loudness = pcmData.reduce((acc, amplitude) => {
if (amplitude === -Infinity) {
return acc;

return acc + amplitude * amplitude;
b, 0.0);

return getAudioPercent (Math.sqgrt (loudness / pcmData.length));

[ns Toro, 4ToGbl OCTAHOBUTL 3anNUCh 3BYKa, HYXXHO cAenaTb crieayloLlee:

stream.getTracks () .forEach ((track) => track.stop());

Tenepb HanpalwwmBaeTca cosganune otgensHon mogenv AudioAnalyzerModel, koTopas Obl
oTBevana 3a 06paboTky ayanoaaHHbIX. B Hen Bce nameHsiemble nonsa OyayT XpaHUTbCA Npu
nomowm mogenu FieldModel ns bmnbnuotekn mediaproject-stores. K Takum nonsam oTHOCATCS:

e pcmData (maccuB 4acTorT);

e _analyserNode (nepepatyuik);

e currentLoudness (TekyLias rpoOMKOCTb);

e maxLoudness (MakcMmanbHasa rpoOMKOCTb, koTopas 6bina).

Y obbekTta knacca FieldModel ectb none value ans xpaHeHus 3HavyeHust U MeTog changeValue
ONS 3MeHeHUs 3HavyeHnsi. C NOMOLLbI0 3TOW MOLENM MOXHO BbICTPO co3fnaBaTth
OTCNnexmnBaemble NapameTpbl, He NponucbiBasa Kaxabin pa3 computed, action n observable.
Takke ansa nHtepeana notpebyertca Tarimep _setLoudnessintervalld (NodeJS.Timeout).
MonyunTtca cnegyoLwmin Knacc:

import { FieldModel } from '@ktsstudio/mediaproject-stores’';

class AudioAnalyzerModel {

// MaccuB 4acTOT

private readonly pcmData = new FieldModel<Uint8Array |
null>(null);

// mnepemaTumk

private readonly analyserNode: FieldModel<AnalyserNode>;

// Texkymas TPOMKOCTbL

readonly currentLoudness = new FieldModel<number> (0);
//MakcyMasibHas TPOMKOCTH

readonly maxLoudness = new FieldModel<number | null>(null);


https://github.com/ktsstudio/mediaproject-stores/

// wvHTepBam
private setLoudnessIntervalld: NodeJS.Timeout | null = null;

3anonHeHne napameTpoB _analyserNode nepeHecem B KOHCTPYKTOp (KoTopbi ByaeT
npvHMMaTb B Ka4ecTBe BXOAHOro napameTpa ayamo notok stream). CHavana 3agagum tvn
BXOOHbIX NapaMeTpoB:

// BXOIHHE MNapaMeTpH IOJIS aHalusaTopa
type Props = {

Stream: MediaStream;
i

(DyHKLI,I/IFI KOHCTPYKTOpa 6y/:|,eT BbIMMAA4eTb Tak:

class AudioAnalyzerModel ({

constructor ({ stream }: Props) {
// cosmaHue aHaJmM3aTopa
const audioContext = new AudioContext ({ sampleRate:

SAMPLE RATE })
const mediaStreamAudioSourceNode =

audioContext.createMediaStreamSource (stream) ;
const analyserNode = audioContext.createAnalyser();

// BamnoJiHeHMe [apaMepoB aHalu3aTopa

this. analyserNode = new FieldModel (analyserNode) ;
mediaStreamAudioSourceNode.connect (this. analyserNode.value);

this. pcmData.changeValue (new
Uint8Array(this. analyserNode.value.frequencyBinCount));

}

Cosgagum dyHkumto, koTopas byaeT cpabaTtbiBaTb Yepes MHTepBasbl BpemeHn. Kak pas B Hel
OyaeT 0OHOBMATLCA MACCUB YacCTOT, a Takke TeKyLas U MakCManbHasi FPOMKOCTU:

class AudioAnalyzerModel ({



private analysisFunc = () => {
// mnpoBepka
if (!this. analyserNode.value || !this. pcmData.value) {
return;

// 3amnojHeHMVe IaHHEMM pcmData
this. analyserNode.value.getByteFrequencyData (this. pcmData.value);
// ToNydYeHMre TeKyllel T'POMKOCTU

this.currentLoudness.changeValue (getCurrentLoudness (this. pcmData.val
ue) ) ;

// pacueT MakKCUMaJIbLHOM T'POMKOCTU
if ('this.maxLoudness.value || this.maxLoudness.value <
this.currentLoudness.value) {
this.maxLoudness.changeValue (this.currentLoudness.value) ;

B NnpoeKkTe 6y/:|,eT BbIBOOAUTLCA TEKYLLAA TrDOMKOCTb.

Tenepb fobGaBnM MeTOA, KOTOPLIM Obl HAYan aHanu3, a Takke MeTOA, OCTaHABMBAKOLNIA €ro:;

class AudioAnalyzerModel ({

analyze () : void {
this. setLoudnessIntervalld =
setInterval (this. analysisFunc,
SET LOUDNESS TIMEOUT MS) ;
}

stopAnalysis () : void {
if (this. setLoudnessIntervalId) {
clearInterval (this. setLoudnessIntervallId);
this. setLoudnessIntervalld = null;



WNTak, Mbl co3ganun Heobxoanmble beHKLI,VII/l aHalin3artopa, KOTopble No3BOJTAOT OOHOBIATL
MaccuB HacCToOT U OTCNEXMNBAKOT NPOMKOCTb.

Cenvac Mbl nepeLunu K atany, Korga Hy>HO YMEeTb Ha4MHaTb U OCTaHaBNMBaTb 3annchb 3ByKa,
KOTOphLIN nepenaetcda Ha obpaboTky. [1ns atoro cosgaaum mogerns AudioRecorderModel. B
Heln NoHagobuTCcs XpaHUTb crieayroLme nons:

isRecording - cratyc 3anucu (Tun: FieldModel<boolean>);
_mediaStream - none, xpaHswee notok (Tun: MediaStream | null, no ymon4yaHuio paBHo

null);
e _audioAnalyzer - aHanusatop (tun: AudioAnalyzerModel | null, no ymonyaHuio paBHo

null).
Beinget cneayowasa mogerns:

class AudioRecorderModel {

// cTaTyc sanmcu
readonly isRecording = new FieldModel<boolean>(false);

// aymono IOTOK

private mediaStream: MediaStream | null = null;

// aHammszarop

private audioAnalyzer: AudioAnalyzerModel | null = null;

[lanee BHyTpuW 3TOro knacca co3gaanm Metodbl Arsi cTapTa 3anvcu (B KOTOpoW
npeaocTaBnseTcs 4OCTYN K ayamo NOTOKY M HAYMHAETCS aHanMa YacToT) U OCTaHOBKM 3amnucu:

class AudioRecorderModel {

// Hayano samnmcu
startRecording = async (): Promise<void> => {
// mpoBepka cTaTyca 3alucu
if (this.isRecording.value) {

return;

}

try {
// mHojiyudeHMe MOTOKAa
const stream = await

navigator.mediaDevices.getUserMedia ({
audio: true,

P



// cosmaHMe aHaJIM3aTopa U Banuch IOTOKA
this. audioAnalyzer = new AudioAnalyzerModel ({ stream

this. mediaStream = stream;

if (!this. mediaStream) ({
return;

// U3MeHeHMe cTaTyca 3anucu
this.isRecording.changeValue (true);
// Hauaso aHaius3a
this. audioAnalyzer.analyze();
} catch (e) {
console.error ('Error accessing microphone:', e);

}s

// ocTaHOBKAa 3anucCuU
stopRecording = (): void => {
// mpoBepka cCcTaTyca 3anlucu
if ('this.isRecording.value) {
return;

// ocTaHOBKAa aHaJMu3a
this. audioAnalyzer?.stopAnalysis();
this. audioAnalyzer = null;

// WU3MeHeHUe cTaTyca
this.isRecording.changeValue (false) ;

// ocTaHOBKa 3alncCKu 3BYyKa
this. mediaStream?.getTracks () .forEach((track) =>
track.stop());
1

MapameTpbl cTUNen

WNTak, Tenepb y Hac eCcTb BO3MOXHOCTb 3anunckiBaTb M aHann3mMpoBaTh 3ByK. XoTenoch bbl,
YTOObI MOXHO GbINO MEHATL CMEKTPOrPaMMy, T.e. HacTpauBaTb pasHble CTUMN.



MNMonpobyem NOMEHSITb YACHO AerneHunin B cnekTporpamme. Kak 6bino ckazaHo 40 3TOro, YMCIo
CNEKTPOB MOXET ObITb TONMLKO CTEMEHbLIO ABONKM, OAHAKO B pearibHOM XU3HN MOXHO 3aMEeTUTb,
YTO MHOraa GbiBaeT, Hanpumep, Bcero 3 AeneHns (Kak Npu 3anucu 3Byka Ha BUAEOBCTpeYax):

3HauunT, eNeHns MOXHO Nony4YnTb, obpaboTaB KakuM-To obpaszom YacToTbl. OcTaHOBMMCS Ha
TOM, YTOObI BbIMUCIATL CPeAHee 3Ha4YeHne 4YacToT AN paBHbIX Ananas3oHoB, KONMNM4YeCcTBO
KOTOPbIX COOTBETCTBYET HY>KHOMY YMCITY AENEHUN.

Cosgagum dyHKUMIO, KOTOpas Morna Obl BO3BpaLaTb MacCcuB AENEHNA Ha OCHOBE MOSTy4YEHHOM
pcmData u xxenaemoro konnyecTtea aeneHun levelCount:

processlevels (pcmData: Uint8Array, levelCount: number): number[] {
const arrData: number[] = Array.from(pcmData);
const normalizedValues = arrData.map((value) =>

getAudioPercent (value)) ;

// IOnMHa OOHOTO OualasoHa
const bins = Math.floor (normalizedValues.length / levelCount);

// MHIEKCH IMalas3OHOB

const rangesIndices: number[][] = Array.from({ length: levelCount
Yoo (L, 1) =>
Array.from({ length: bins }, ( , J) => 1 * bins + J)

)7

return rangesIndices.map((indices) => {



const values: number[] = indices.map((index) =>
normalizedValues[index]);
const sum = values.reduce((acc, val) => acc + val, 0);

return values.length > 0 ? sum / values.length : 0;
1)

Cosgagum mogenb BasePositionModel, B koTopon Haxogunack 6bl 31a OyHKUMS:

class BasePositionModel {
processlLevels (pcmData: Uint8Array, levelCount: number):
number[] {

Takke MOXHO NMOMEHATb pacnonoxeHne aeneHnn. [lna kpacmeoro apdekta MOXKHO
OTCOPTUPOBATbL CaMble BbICOKME OENEHMUS K LEHTPY:

const baselevels = processLevels (pcmbData, levelCount) .sort((a, b) =>
a - b);
const leftLevels: number[] = [];
const rightLevels: number[] = [];
baselLevels.forkEach((level, index) => {
if (index % 2 === 0) {

leftLevels.push (level);
} else {
rightLevels.push(level);

)

const centeredLevels = [...leftlLevels, ...rightLevels.reverse()];

[na npumeHeHus atoro adpdekTa MOXHO co3faTb oTaenbHyo Mogenb CenterPositionModel ¢
HacnegosaHuem oT BasePositionModel n npumeHeHnem metona processlLevels
Mogenu-poanTens:




class CenterPositionModel extends BasePositionModel {
processLevels (pcmData: Uint8Array, levelCount: number):
number[] {
const baselevels =
super.processLevels (pcmData, levelCount).sort((a, b)

Nnun moxHo NpPpoCTO NnepeBepHYyTb MaCCuB:

processLevels (pcmbData, levelCount) .reverse();

Tenepb 3BYKOBOWM rpaduk He COBCEM «CMNeKTporpamMmma, HO 3aTO Kpacusee)

[na Toro, 4Tobbl XpaHUTb HACTPONKM CTUNEN, CO30aAMM OTAENbHYIO MOAENb
AudioVisualizerModel. 3apaHee onpegenvm, 4To Nonb3oBaTenb MOXET CaM U3MEHSTb, YTOObI
B ByayLiem aTn HaCTPONKN NpuMeHATb B React-koMnoHeHTax:

1. Tpo3payHOCTb — YEM TULLE IPOMKOCTb, TEM NPO3payvyHee COOTBETCTBYHOLLMI “cnekTp”
(nnn genexHune), n HaobopoT. 3a aToT NapameTp OyaeT oTBevath none opacityMode Tuna
FieldModel<boolean>.

2. Ocb — NUHUSA, NO KOTOPOW pacrnornararTcsa geneHus. 3a 3ToT napamMmeTp byger oTBevyaTb
none line Tnna FieldModel<AudioLineStyle>. Co3gaanm Bce BO3MOXHbIE BapuaHThl,
KOTOpble Nofb3oBaTenb MOXET BblOpaTh:
export enum AudioLineStyle {

center = 'center',
bottom = 'bottom',
top = 'top',

}
3. CopTupoBKa aeneHuMn — kak aenexHus byayT pacrnonaratbCa Ha rpaduke.
export enum AudioPositionStyle {
center = 'center',
left = 'left',
right = 'right',



4. Yncno peneHnn — cKonbko Byaet oTobpaxeHo geneHui. Jaamm nonb3oBaTento
BblOnpaTb HECKONbLKO BapuaHToB: 3, 64 n 128. [ina atoro noHagobatca crnegyowme
TUMbl N KOHAUTK:
export enum AudioLevelKeys {

three = 'three',
short = 'short',

big = 'big’,

export const AVAILABLE AUDIO LEVELS: Record<AudioLevelKeys,
number> = {

[AudioLevelKeys.three]l: 3,

[AudioLevelKeys.short]: 64,

[AudioLevelKeys.big]: 128,
bi

Beegem B mogenb AudioVisualizerModel none levels, koTopoe Obl COOTBETCTBOBAIIO
aenenunsam (maccus number[]). 3To none OygeT COPTMPOBATLCS U MEHATL KONTMYECTBO AENEHNI
BHYTPW (4TO COOTBETCTBYET OMNMCaHHbIM BbllLe napameTpam 3 1 4). V13 koga Bbllwe BUAHO, YTO
Ons 3TUX 3agad MOXHO caenaTb oTAenbHYyt0 Mmogenb: PositionModel ¢ dpyHkumen processlLevels.
Mcnonb3ys HacnegosaHue, coenaem cnegyoLwyio CTpYKTYpy:



BasePositionModel

+ processLevels{Uint8Amay, number): number(]

JAN JA

PositionModel

+ position: FieldModel
+ centerfdode: CenterPositionModel
+ rightMode: RightPositionModel

+ constructor{position: AudioPositionStyle): void
+ processLevels{Uint8Array, number): number(]

CenterPositionModel

+ processLevels{Uint3Amay, number): number]

RightPositionModel

M

+ processLevels{Uint2Armray, number): number(]

B mopgenu PositionModel Takke ecTb metog processlLevels, B KOTOpOM B 3aBUCUMOCTM OT
BblOpaHHOro nonb3oBaTenem Bnga addekta byget NPUMEHATLCA COOTBETCTBYHOLLAS MOAESb
(BasePositionModel, CenterPositionModel, RightPositionModel):

class PositionModel extends BasePositionModel {
// BHIBpPAHHHM MOJIb30BaTeJeM 5bbekT
readonly position: FieldModel<AudioPositionStyle>;
// Momenb OJ8 LEeHTPUPOBAHUSA IeJISHUN
readonly centerMode = new CenterPositionModel () ;
// Momersb, KOTOpas pacrnojiaraeT BCe IeJiIeHUs chapaBa
readonly rightMode = new RightPositionModel () ;

processlevels (pcmData: Uint8Array, levelCount: number): number[] {
const baselevels = super.processlevels (pcmData, levelCount);

switch (this.position.value) {
case AudioPositionStyle.center:



return this.centerMode.processlLevels (pcmData, levelCount);
case AudioPositionStyle.right:

return this.rightMode.processLevels (pcmData, levelCount):;
case AudioPositionStyle.left:
default:

return baselevels;

Torga B mogenu AudioVisualizerModel moxHo go6asutb none positionModel Tuna
PositionModel v Bhbi3biBaTh ero metop processLevels npu nonyyeHun pcmbData.
OkoH4aTenbHbIM TUMN NapamMeTpoB BbIMMAANUT Tak:

type AudioVisualizerProps = {
levelCount?: number;
position?: AudioPositionStyle;
line?: AudioLineStyle;
opacityMode?: boolean;

}s

B koHe4YHOM uTore nonyyunTCcA criegyruwiad mMmoaersnb, rge B KOHCTPYKTOPE 3a4akoTCA NnapamMeTpbl
no ymosn4yaHu, ecrin OH1 He ObInn nepenaHbl:

class AudioVisualizerModel {
// MaccwuB OeJIeHUN
readonly levels: FieldModel<number[]>;
// napaMeTp PacCIOJIOXKEHMS IeJIeHUN
readonly positionModel: PositionModel;
// mapameTp ocwu
readonly line: FieldModel<AudioLineStyle>;
// mapameTp MOIa MNPO3PadyHOCTU
readonly opacityMode: FieldModel<boolean>;

// mapaMeTpE MO yMOJIYaHMK
constructor ({
levelCount = AVAILABLE AUDIO LEVELS[AudioLevelKeys.short],
position = AudioPositionStyle.left,
line = AudioLineStyle.bottom,
opacityMode = false,
}: AudioVisualizerProps) {
this.levels = new FieldModel (Array<number> (levelCount) .fi11(0));
this.positionModel = new PositionModel (position);
this.line = new FieldModel (line);



this.opacityMode = new FieldModel (opacityMode) ;

OcTtanocbk 0o6asuTb (hyHKUMN, KOTOpbIE Bbl 0BHOBMASANN MacCUB AeNeHnin, rae Kak pa3 dyget
ncnonb3oBaH MeTog processLevels (MpMMeHaeMbln, YTOOLI NONYYNTb MaccuB AeNEHN
XXenaemoro Konn4ecTBa 1 B XenaeMom nopsigke):

class AudioVisualizerModel {

updatelLevels = (pcmData: Uint8Array): void => {
const normalizedLevels =
this.positionModel.processLevels (pcmData,

this.levels.value.length);

this.levels.changeValue([...normalizedLevels]);

}s

// mnepesanmucb MaACCMBA LNEJIEHUI C HOBHIM KOJIMUECTBOM
updateCount = (newCount: number): void => ({
this.levels.changeValue (Array<number> (newCount) .£i11(0));

}s

MmeHHO geneHunsa 6yayT BbIBOAMTLCS Ha rpadmke. Torga HeobGxoaMmMo, YToObl BU3yanuaatop
MOT nonyyaTtb YacToTbl Ana 06paboTkn. O4eBMAHO, HYXXHO J06aBUTL HOBOE nosne
_audioVisualizer B AudioRecorderModel.

Cpoenaem B aHanusatope yHKUU0, KoTopas Obl BbidbiBanach npu obHoeneHnn pcmData. [ns
3TOro NOHagoBUTCA AOMONHUTENbHBIN TN U OBGHOBNEHME NPUHMMaEMbIX 3HAYEHWU B

KOHCTPYKTOpE:

// TuUI nepexBaTuMKa
type DataHandler = (data: Uint8Array) => void;

type Props = {
stream: MediaStream;
handler: DataHandler;

}s

[lob6aBmm HOBOe nore B Knacc:



class AudioAnalyzerModel {

private dataHandler: DataHandler | null = null;

Torga B KOHCTPYKTOpE NOHAA00MTCSt COXpaHWUTL NepefaBaemMyto U3 napamMeTpoB PYHKLMIO:

class AudioAnalyzerModel {

constructor ({ stream, handler }: Props) {
this. dataHandler = handler;

Cosganwue aHann3artopa CTaHeT TakKuM:

class AudioRecorderModel {

startRecording = async (): Promise<void> => {
this. audioAnalyzer = new AudioAnalyzerModel ({
stream,

handler: this. audioVisualizer.updatelLevels,

P

B kOHEeYHOM uTore NONy4MTCS CriegytoLlas nepapxmst Mogenen:

AudioRecorderModel

AudioVisualizerModel AudioAnalyzerModel

PositionModel




Tenepb He06x04MMO CO30aTh KOMMOHEHT 3BYKOBOIO rpadmka co BCEMWU 3a4aHHbIMU CTUNSAMU U
HacTponkamu.

OToOpaxeHune cnekTporpamMmmbl

Ba3oBble KOMNOHEHTbI

UTtoObl HapucoBaTb ayamnorpadmk, Heobxo4MMo NokasaTb BCe AENEHNs, KOTOPblE XPaHATCS B
Busyanuaatope. Cosgagmm komnoHeHT TrackUnit ons kaxgoro geneHus:

import { observer } from 'mobx-react';
import * as React from 'react';

import { useSpectrogramPageStore } from
'pages/SpectrogramPage/model " ;

import s from './TrackUnit.module.scss';

// MMHMMAJIbHAag BHCOTA KaXIoTo OeJIeHUS
const MIN HEIGHT = 'l4px';

type Props = {
height: number;

}i
const TrackUnit: React.FC<Props> = ({ height }) => {

// TmonyueHMe IeJIEHUM M3 CO3IAHHOTO BapaHee KOHTEKCTa, I'Ie JIeXaT
MOIEeJsIM CO BHAUEHUSIMU
const {
audioRecorderModel: {
visualizer: { levels },
}I

} = useSpectrogramPageStore() ;

return (
<diwv
className={s.root}
style={{
width: ‘calc(100% / ${levels.value.length}) ,
H}



<diwv
className={s.root content}
style={{

height: “calc((100% - ${MIN HEIGHT}) * ${height} / 100

+ ${MIN HEIGHT})
)
/>
</div>
) ;
}i

export default observer (TrackUnit);

3TOT KOMMOHEHT NPUHUMAET B Nporcax BbICOTy AeneHus height. B Hem KoHTponupyeTcs kak
LUMPVHA (3aBUCALLIAsA OT KONM4YecTBa BCEX AeNEHMI) KaXaou Nonockl, Tak 1 ee AnvHa:

e width =100% / levels.value.length
e height = max(length, 14pXx)

Tenepb co3gagum KOMMNoHeHT rpadnka — AudioTrack. B Hem BbIBOAATCA BCe AeNeHUs:

import { observer } from 'mobx-react';
import * as React from 'react';

import { useSpectrogramPageStore } from
'pages/SpectrogramPage/model " ;

import s from './AudioTrack.module.scss';
import { TrackUnit } from './TrackUnit';

const AudioTrack: React.FC = () => {

// HoJiydeHMue IOaHHEX U3 KOHTEeKCTa
const {
audioRecorderModel: {
visualizer: { levels },

I

} = useSpectrogramPageStore() ;

return (
<div className={s.root}>
{levels.value.map((level, index) => (
<TrackUnit key={index} length={level}
))}

/>



export default observer (AudioTrack);

3arem goGaBnM KOMMOHEHT KHOMKK ANd Havana u 3aBepLieHnd 3anncu:

import { observer } from 'mobx-react';
import * as React from 'react';

import { useSpectrogramPageStore } from
'pages/SpectrogramPage/model "’ ;

import s from './RecorderButton.module.scss';
const RecorderButton: React.FC = () => {
// ToJjlydeHMe OaHHBX U3 MOIEJM

const {
audioRecorderModel: { startRecording, stopRecording,

}y

} = useSpectrogramPageStore() ;

return (

isRecording

<button className={s.root} onClick={isRecording ? stopRecording

startRecording}>
{isRecording ? <>STOP</> : <>START</>}
</button>
)
}i

export default observer (RecorderButton);

Tenepb MOXHO NMOCMOTPETbL U caM rpadouK:




N3mMeHeHMe ayamno napamMeTpoB U cTunen

YUToObl KOHTPONMPOBATL NAapaMETPbI MOAENEN, 1 3apaHee co3aana KOMMOHEHTI crianaepa u
4ekboKCOoB. MameHsieMble napaMeTpbl aHanu3aTopa MOXHO KOHTPONMpoBaThb NPy NOMOLLM
cnavigepa, npyyem gvanasoH geunben Takke MOXHO MEHATb Ha ogHow nonoce. [nsa Toro,
4yTOGbI 3TO peanuaoBaTb, bbina ncnonb3oBaHa bubnuoTeka react-slider.

Tenepb HeobxoaMMo 406aBUTL B MOAENN METOAbI, C MOMOLLBH KOTOPLIX NOfib30BaTeslb MOr Obl
MEHSITb NapaMeTphbl, a Takke NPUMEHUTb UX K CAMOW CrieKkTporpaMmme.

Ayauvo napameTpbl

UToObl M3MeHATb ayauonapameTpbl, 4OCTaTOMHO 06HOBUTL nons oobekTa _analyserNode B
AudioAnalyzerModel. [lobaBum cnegytowme metopbl, C NOMOLLbI0 KOTOPbIX MOXXHO MEHATb
smoothingTimeConstant, minDecibels, maxDecibels n FFT Size:

class AudioAnalyzerModel {

// OBHOBJIEHME KOHCTAHTH CIJIaXMBAHMSI
setTimeSmoothing = (value: number) => {
this. analyserNode.value.smoothingTimeConstant = value;

}s

// OBHOBJIeHME NMralas0Ha nelumbest

setDecibels = (min: number, max: number) => {
// B3HaueHMd He IOJIKHBE OHTL pPaBHEH
if (min === max) {

return;

this. analyserNode.value.minDecibels min;

this. analyserNode.value.maxDecibels max;

};

// oBHOBJeHME pas3Mepa npeobpaszoBaHusa Oypbe B 3@BUCUMOCTU OT
KOJIMUECTBA MOeJIeHUN
setFFTSize = (levelCount: number) => {
// mo yMmomdaHumio 3HadeHme FFT SIZE = 128
let newSize = FFT SIZE;

// BCe HOCTyIHHE SHAUEHUS KOJIMUeCTBa I[IOJIOC, KpoMme 3, pPaBHH
CTeNneHsaM IBOMKM, IIODTOMY MOXHO [IOMeHATH FFT Size OpPONOPLUMOHAJBHO
if (levelCount >
AVAILABLE AUDIO LEVELS[AudioLevelKeys.three]) {
newSize = levelCount * 2;


https://www.npmjs.com/package/react-slider

this. analyserNode.value.fftSize = newSize;
this. pcmData.changeValue (new
Uint8Array (this. analyserNode.value.frequencyBinCount));

b

CrnoXxHOCTb BO3HMKAET TONbKO Npu koHTpone FFT Size, Tak kak Heo6xogumMo 0OGHOBUTL ONIMHY
mMaccua pcmData, ncnonb3sysa none frequencyBinCount.

Tak kak mogernb AudioAnalyzerModel moxeT aHann3anpoBaTb 3BYK TONLKO MNPy Hannyum stream
1 co3gaeTcs TONMbKO Npu 3anucu, HeobxoaMMo caenaTtb OTAENbHO XpPaHUMble NapaMeTpbl B
mogenu AudioRecorderModel. [1ng 3Toro Hy>kHO co3faTtb KOHMUIM, KOTOpble ONpeaensatT TUn
KaXxOon ayanmoHaCTPONKKN MU ee 3Ha4YEeHNSA N0 YMOMNYaHUIo:

export type AudioAnalyzerProps = {
[AudioAnalyzerEnum.timeSmoothing] : number;
[AudioAnalyzerEnum.decibels]: number([];

}s

export const AUDIO ANALYZER DEFAULT: AudioAnalyzerProps = ({
[AudioAnalyzerEnum.timeSmoothing]: 0.2,
[AudioAnalyzerEnum.decibels]: [-90, -10],

}i

B mogenn AudioRecorderModel go6asnm HoBoe none audioParams, KoTopoe XpaHuT
3HaJeHus, UsMeHsaeMble Norb3oBaTteneM, a Takke Mmetogbl setTimeSmoothing u setDecibels,
KOTOpble OOHOBNSAIOT MNONb30BATENBCKNE 3HAYEHUS N 3aMNCLIBAKOT MX B aHanM3aTop:

class AudioRecorderModel {

readonly audioParams = new
FieldModel<AudioAnalyzerProps> (AUDIO ANALYZER DEFAULT) ;

// OOHOBJIEHME KOHCTAHTH CIJIaXMBAHMSA
setTimeSmoothing = (value: number): void => {
this.audioParams.changeValue ({
...this.audioParams.value,
timeSmoothing: value,
1)
this. audioAnalyzer?.setTimeSmoothing(value);

}s



// oOHOBJIEHMEe OuamnasoHa meumubes
setDecibels = (value: number[]): void => {
this.audioParams.changeValue ({
...this.audioParams.value,
decibels: value,

1)

this. audioAnalyzer?.setDecibels (Math.min(...value),
Math.max (...value)) ;

}s

Tarke pobaBmm B kOHCTpYKTOp Mogenu AudioAnalyzerModel HauyanbHble NapaMeTpbl U YNCITO
AeneHunin, Tak Kak Nofnb3oBaTerb MOXET UX HACTPOUTb Nepes, 3anunchbio:

type Props = {
Stream: MediaStream;
handler: DataHandler;
params: AudioAnalyzerProps;
levelCount: number;

i
class AudioAnalyzerModel {

// xoHcTpykTop AudioAnalyzerModel
constructor ({ stream, handler, params, levelCount }: Props) {

analyserNode.smoothingTimeConstant = params.timeSmoothing;
params.decibels[0];
params.decibels[1];

analyserNode.minDecibels
analyserNode.maxDecibels

Onpenenvm Bo3MOXHble AnanasoHbl 3HaYEHUI Ans KaXaoro napameTpa:

// TWUI HACTPOMKM IJIS KaxIoro HnapaMerpa
export type AudioAnalyzerPropSettings = ({
key: AudioAnalyzerEnum;
min: number;
max: number;

title: React.ReactNode;



// OuamnasoHBl 3HAYEHUNM M KOHOMUIU
export const DEFAULT ANALYZER SETTINGS: Record<AudioAnalyzerEnum,
AudioAnalyzerPropSettings> = {
[AudioAnalyzerEnum.timeSmoothing]: {

min: O,

max: 100,

title: 'KoHcTaHTa crJaxuBaHusg',

key: AudioAnalyzerEnum.timeSmoothing,

by

[AudioAnalyzerEnum.decibels]: {
min: -100,
max: O,

title: 'Jeumbesaw',
key: AudioAnalyzerEnum.decibels,
b
}i

Tenepb NpMBSXXEM 3TN METOAbI M NEPEMEHHbBIE K cnangepy, YTobbl MeHATb AvanasoH geumnben:

<Slider
value={audioParams.value.decibels}
onChange={setDecibels}
{...DEFAULT_ANALYZER_SETTINGS.decibels}
/>

lMonyynTca BOT TakOM KOMIMOHEHT:

Neuwnbensbl

KomnoHeHT Slider ncnonbsyet ReactSlider, koTopbii MO3BONSAET B KAYECTBE 3HAYEHMS
nepegasaTb Kak O4HO YMCHO, TaK U MaccuB Yncen.

Ctunu Bu3yanusartopa

Tenepb NpUMeEHNM HacTPOKKK BU3yanuaatopa. Nepeq Tem, Kak UCnonb30BaTh UX B
React-komnoHeHTax, Heobxoammo caenatb HebonbLioe nameHeHne B AudioRecorderModel.

Kak 661110 HanMcaHo Bbilwe, AN KONMYeCcTBa AeNeHU HY)XKHO KOHTPONMpOoBaTh Kak nons
BM3yanuaatopa, Tak u aygmonapamMeTpbl (B 4actHocTh FFT Size), noatomy Hy>KHO
AononHutTenbHo gobaesuTk metoa B Moaenb AudioRecorderModel, koTopbii 6b1 obpaluancs u K
aHanusaTtopy, 1 K BU3yanuaartopy:



class AudioRecorderModel {

// oBHOBJIEHME uUmMciia OeJISHUM

setLevelCount = (count: number): void => {
this. audioAnalyzer?.setFFTSize (count);
this. audioVisualizer.updateCount (count);

}s

Tenepb NPUMEHUM K CMEKTPOrpaMme BCE HACTPOWNKM, KOTopble BbinNn 3a4aHbl B BU3yanusartope:
1. Mpo3payHocTb

UTtoObl caenatb geneHus Npo3padyHbiMy B 3aBUCUMOCTM OT FPOMKOCTH, B KOMMNoHeHTe TrackUnit
HeobXoOUMO KOHTPOSNMPOBATL CBOMCTBO opacity Yepes nponc style:

// MMHMMAJILHO BOS3MOXHAS MNPO3PAaYHOCTDH
const OPACITY LOW LIMIT = 0.4;

const opacityValue = React.useMemo ( () => {
// ecny BKJIOUEHA MNPO3PAavyHOCThL, TO CTABMM MPO3PAUYHOCTL KaK IPOILEHT
OJIVMHBI, YUYMUTEBAaSA MMHMMaJbHEM nopor 40% Opo3padHOoCTHU
if (opacityMode.value) {
return Math.min (length / 100 + OPACITY LOW LIMIT, 1);

return 1;
}, [opacityMode.value, length]);

B KkOMMNoOHeHTEe 37O nosne 6y,1:|,eT NMPUMEHATbCA TakKnM O6p330MZ

<diwv
className={s.root}
style={{
width: “calc(100% / ${levels.value.length}) ,
opacity: opacityValue,

H}

Tenepb MOXHO YBUOETH, YTO Yy KaXXOA0ro AaerneHnd cBom ypoBeHb Npo3pavyHOCTU:



R o

2. Ocb

Coenaem Takme KoOHurn:

// BOBMOXHHIE BapMAaHTH BeIOOpa mOJ9 OCH
export const AUDIO LINE STYLE: Record<AudioLineStyle, string> = {

[AudioLineStyle.center]: 'center',
[AudioLineStyle.top]: 'start',
[AudioLineStyle.bottom]: 'end',

}s

// byHkumsa, onpenenswomas borderRadius nyg KaxIoM IOJIOCH B 3aBUCHMOCTH
OT BEIOPaHHOW OCHU
export const audiolLineBorderRadius = (style: AudioLineStyle,
bordervValue: string) => {
switch (style) {
case AudioLineStyle.center:
return borderValue;
case AudioLineStyle.top:
return 0 0 S${borderValue} S${borderValue} ;
case AudioLineStyle.bottom:
default:
return "${borderValue} ${bordervalue} 0 0°;
}
bi

OTn 3HaYeHUs1 HeobXxoaUMO NPUMEHNTL B KOMNoHeHTe TrackUnit:

<diwv
className={s.root}
style={{
justifyContent: AUDIO LINE STYLE[line.value],
width: “calc(100% / ${levels.value.length}) ",
opacity: opacityValue,
H}

<div
className={s.root length}
style={{



height: "max(calc(${length}%), 1l4dpx) ",
borderRadius: audioLineBorderRadius (line.value, '3px'),
H}
/>
</div>

MprMep Mcnonb3oBaHUS 3HAYEHUS1 OCK MO LIEHTPY:

OcTanbHble NapaMeTpbl y)xe NPUMEHSIIOTCS K CrieKTporpamMmme, Tak Kak Arisi HUX 6bino
HeobxoaMMO MeHsITb MaccuB aeneHvin. MNpreegy NpuMep KOMMOHEHTA, KOTOPbIN NO3BONSAET
HacTpauBaTb YNCNO OENEHWN:

Denewns: 3 () 64 @ 128 O

B utore BapnaHTbl pa3HbIX aeneHnmn 6yD,yT BbIMMAAETb TakK:

ana 3 geneHun:



ans 64 geneHvn:

ans 128 gpenexHuin:

Takke npu NSAMEHEHUN NONOXXEHUA nerneHnin MoXXHo PacnonoXmTb UX:

B LIEHTpE:

C NpaBoWi CTOPOHbI:

Bce napameTtpbl 6yayT BbIrMsaeTb Tak:



HacTpoitku

Crunu 3eyKOBbBIE NAapaMEeTPbI

KoHCcTaHTa crnaxveaHua
Npogpaunocte: o
0.2
[MNonoxeHue

penowi. a0 la ® 0l O gpuase

Oct:  Uentp () Huz @ Bepx O

Oenerms: 3 () 64 @ 128 ()

Kona

34ecb MOXXHO MOCMOTPETb KOof, BCEX MOAENEN.

Moaenb AudioAnalyzerModel

import { FieldModel } from 'Q@ktsstudio/mediaproject-stores’';

import {
AudioAnalyzerProps,
AudioLevelKeys,
AVATILABLE AUDIO LEVELS,
} from 'entities/audio';
import { getCurrentLoudness } from 'utils/getCurrentLoudness';

const FFT SIZE = 128;
const SAMPLE RATE = 44100;
const SET LOUDNESS TIMEOUT MS = 1000 / 10;

type DataHandler = (data: Uint8Array) => void;

type Props = {
Stream: MediaStream;
handler: DataHandler;
params: AudioAnalyzerProps;
levelCount: number;

}s



type CreatingProps = Omit<Props, "handler">;

export default class AudioAnalyzerModel ({
private readonly pcmData = new FieldModel<Uint8Array |
null>(null);
private readonly analyserNode: FieldModel<AnalyserNode>;
private dataHandler: DataHandler | null = null;

readonly maxLoudness = new FieldModel<number | null>(null);
readonly currentLoudness = new FieldModel<number>(0);
private setLoudnessIntervalld: NodeJS.Timeout | null = null;

constructor ({ stream, handler, params, levelCount }: Props) {
this. dataHandler = handler;

const { node, sourceNode } = this. createAnalyzer ({stream,
params, levelCount});

this. analyserNode = new FieldModel (node);
sourceNode.connect (this. analyserNode.value);

this. pcmData.changeValue (new
Uint8Array (this. analyserNode.value.frequencyBinCount));

}

private getUpdatedFFTSize = (levelCount: number): number => ({
let fftSize = FFT SIZE;

if (levelCount > AVAILABLE_AUDIO_LEVELS[AudioLevelKeyS.three]) {
fftSize = levelCount * 2;

return fftSize;

private createAnalyzer = ({ stream, params, levelCount }:
CreatingProps) : {
node: AnalyserNode;
sourceNode: MediaStreamAudioSourceNode;
po=> A
const audioContext = new AudioContext ({ sampleRate: SAMPLE RATE



const mediaStreamAudioSourceNode =
audioContext.createMediaStreamSource (stream) ;
const analyserNode = audioContext.createBAnalyser () ;

analyserNode.fftSize = this. getUpdatedFFTSize (levelCount);

analyserNode.smoothingTimeConstant = params.timeSmoothing;
analyserNode.minDecibels = params.decibels[0];
analyserNode.maxDecibels = params.decibels[1l];

return {
node: analyserNode,
sourceNode: mediaStreamAudioSourceNode,
}i
}i

private analysisFunc = () => {
// mnpoBepka
if (!this. analyserNode.value || !this. pcmData.value) {
return;

// B3amnoyHeHMVe IaHHEMM pcmData
this. analyserNode.value.getByteFrequencyData (this. pcmData.value);

if (this. dataHandler) {
this. dataHandler (this. pcmData.value);

// mnoJjiyueHMe TeKyllel I'POMKOCTM

this.currentLoudness.changeValue (getCurrentLoudness (this. pcmData.val
ue) ) ;

// pacueTrT MakKCMMaJIbHOWM TPOMKOCTH
if ('this.maxLoudness.value || this.maxLoudness.value <
this.currentLoudness.value) {
this.maxLoudness.changeValue (this.currentLoudness.value) ;

b

analyze () |
this. setLoudnessIntervalld = setlInterval(this. analysisFunc,
SET LOUDNESS TIMEOUT MS) ;
}



// ODOHOBJIEHME KOHCTAaHTH CILJIaXMBaHMUA
setTimeSmoothing = (value: number) => ({
this. analyserNode.value.smoothingTimeConstant = value;

}s

// ODOHOBJIeHMe [Malas3oHa Oeumbest

setDecibels = (min: number, max: number) => {
// 3HadyeHMA He IOJIKHE OBTH PaBHE
if (min === max) {
return;
}
this. analyserNode.value.minDecibels = min;

this. analyserNode.value.maxDecibels

}s

max;

// oOHOBIeHMe pasMepa npeobpaszoBaHuda dypbe
setFFTSize = (levelCount: number) => {
this. analyserNode.value.fftSize =
this. getUpdatedFFTSize (levelCount) ;
this. pcmData.changeValue (new
Uint8Array (this. analyserNode.value.frequencyBinCount));

b

stopAnalysis () {
if (this. setLoudnessIntervalId) {
clearInterval (this. setLoudnessIntervallId);

if (this. dataHandler) {
this. dataHandler = null;

Moaenb AudioRecorderModel

import { FieldModel } from 'QRktsstudio/mediaproject-stores’';

import { action, computed, makeObservable, observable } from 'mobx';

import { AUDIO ANALYZER DEFAULT, AudioAnalyzerProps } from
'entities/audio';

import { AudioAnalyzerModel } from '../AudioAnalyzerModel';
import { AudioVisualizerModel } from '../AudioVisualizerModel';



type PrivateFields =
| ' audioAnalyzer'
| ' mediaStream'
| ' startRecording'
| ' stopRecording';

export default class AudioRecorderModel {

private audioAnalyzer: AudioAnalyzerModel | null = null;

private audioVisualizer: AudioVisualizerModel = new
AudioVisualizerModel ({});

private mediaStream: MediaStream | null = null;

private recordingStartTime = new FieldModel<number | null>(null);

private recordingCounter = new FieldModel<number>(0);

private recordinglIntervallId: NodeJS.Timeout | null = null;

readonly audioParams = new

FieldModel<AudioAnalyzerProps> (AUDIO ANALYZER DEFAULT) ;
readonly isRecordingStatus = new FieldModel<boolean> (false);

constructor () {
makeObservable<AudioRecorderModel, PrivateFields>(this, {
_audioAnalyzer: observable.ref,
~mediaStream: observable.ref,

isRecording: computed,
timeRecording: computed,

visualizer: computed,

_startRecording: action.bound,
_stopRecording: action.bound,
startRecording: action,
stopRecording: action,
setLevelCount: action,

1)

get isRecording(): boolean ({
return this.isRecordingStatus.value;

get timeRecording(): string {



const totalSeconds = this. recordingCounter.value;

const hours = Math.floor (totalSeconds / 3600);

const minutes = Math.floor ((totalSeconds % 3600)
const seconds = totalSeconds % 60;
const pad = (n: number) => n.toString() .padStart (2,

return ~${pad(hours) }:${pad(minutes) }:${pad(seconds)}  ;

get currentLoudness () : number ({

return this. audioAnalyzer?.currentLoudness.value ?? 0;

get maxLoudness () : number {

return this. audioAnalyzer?.maxLoudness.value ?? 0;

get visualizer(): AudioVisualizerModel {
return this. audioVisualizer;

startRecording = (): void => {
if (this.isRecording) {
return;

void this. startRecording();

b

stopRecording = (): void => {
if (this.isRecording) {
this. stopRecording();
}
}i

setTimeSmoothing = (value: number): void => {
this.audioParams.changeValue ({
...this.audioParams.value,
timeSmoothing: value,
b
this. audioAnalyzer?.setTimeSmoothing (value);

b



setDecibels = (value: number[]): void => {
this.audioParams.changeValue ({
...this.audioParams.value,
decibels: value,

P

this. audioAnalyzer?.setDecibels (Math.min(...value),
Math.max(...value)) ;
}i
setLevelCount = (count: number): void => {

this. audioAnalyzer?.setFFTSize (count);
this. audioVisualizer.updateCount (count);

b

private startTimer ()

this. recordingCounter.changeValue (0);

this. recordingStartTime.changeValue (Date.now());
this. recordingIntervalld = setInterval(() => {

this. increaseCounter();
}, 1000);
}
private increaseCounter () {
const start = this. recordingStartTime.value;
if (start !== null) {

this. recordingCounter.changeValue (Math.floor ((Date.now() -
start) / 1000));
}

private stopTimer() {
if (this. recordingIntervalId) {
clearInterval (this. recordingIntervalId);
this. recordingIntervalld = null;

private startRecording = async (): Promise<void> => ({
try |
const stream = awailt navigator.mediaDevices.getUserMedia ({

audio: true,

1)

this. audioAnalyzer = new AudioAnalyzerModel ({



Sstream,

params: this.audioParams.value,

handler: this. audioVisualizer.updatelevels,
levelCount: this. audioVisualizer.levels.value.length,

1)

this. mediaStream = stream;
if (!this. mediaStream) {
return;

this.isRecordingStatus.changeValue (true) ;
this. audioAnalyzer.analyze();
this. startTimer();
} catch (e) {
console.error ('Error accessing microphone:', e);
}
}i

private stopRecording() {
this. audioAnalyzer?.stopAnalysis();
this. audioVisualizer.reset();
this. stopTimer();

this.isRecordingStatus.changeValue (false);

this. mediaStream?.getTracks () .forEach((track) => track.stop());
this. reset();

private reset = () => {
this. audioAnalyzer = null;
this. audioVisualizer.reset();

}s

destroy () {
this.stopRecording () ;

Mopenb PositionModel

import { FieldModel } from '@ktsstudio/mediaproject-stores’';



import {
AudioPositionStyle,
AudioLevelKeys,
AVATILABLE AUDIO LEVELS,
getAudioPercent

} from 'entities/audio';

class BasePositionModel {

processlevels (pcmData: Uint8Array, levelCount: number): number|[]
const arrData: number[] = Array.from(pcmData);
const normalizedValues = arrData.map((value) =>

getAudioPercent (value)) ;
if (levelCount > AVAILABLE_AUDIO_LEVELS[AudioLevelKeyS.three])
return normalizedValues;
// OaMHa OIHOTO IOuallasoHa

const bins = Math.floor (normalizedValues.length / levelCount);

// MHIEKCH IMAalasOHOB

const rangesIndices: number[][] = Array.from({ length: levelCount
b, i) =
// eslint-disable-next-line Q@typescript-eslint/no-shadow
Array.from({ length: bins }, ( , Jj) => 1 * bins + jJ)
)
return rangesIndices.map((indices) => {
const values: number[] = indices.map((index) =>
normalizedValues[index]) ;
const sum = values.reduce((acc, val) => acc + val, 0);
return values.length > 0 ? sum / values.length : 0;

1)

class CenterPositionModel extends BasePositionModel {

processlevels (pcmData: Uint8Array, levelCount: number): number|[]
const baselevels = super.processlLevels (pcmbData,
levelCount) .sort ((a, b) => a - b);

const leftlLevels: number[] = [];
const rightLevels: number[] = [];

baselLevels.forEach((level, index) => {

{

{

{



if (index % 2 === 0) {
leftlLevels.push (level);
} else {
rightLevels.push(level);
}
1)

return [...leftlLevels, ...rightLevels.reverse()];

class RightPositionModel extends BasePositionModel {
processLevels (pcmData: Uint8Array, levelCount: number): number[] {
return super.processlevels (pcmData, levelCount) .reverse();

export default class PositionModel extends BasePositionModel {
readonly position: FieldModel<AudioPositionStyle>;
readonly centerMode = new CenterPositionModel ()
readonly rightMode = new RightPositionModel () ;

constructor (position: AudioPositionStyle) {

super () ;
this.position = new FieldModel (position);

}

processlLevels (pcmData: Uint8Array, levelCount: number): number[] {
const baselevels = super.processlevels (pcmData, levelCount);

switch (this.position.value) {
case AudioPositionStyle.center:
return this.centerMode.processlLevels (pcmData, levelCount);

case AudioPositionStyle.right:
return this.rightMode.processLevels (pcmData, levelCount);

case AudioPositionStyle.left:
default:
return baselevels;

Mopenb AudioVisualizerModel

import { FieldModel } from '@ktsstudio/mediaproject-stores';



import {
AudioLevelKeys,
AudioLineStyle,
AudioPositionStyle,
AVAILABLE AUDIO LEVELS,
} from 'entities/audio';

import { PositionModel } from './PositionModel';

export type AudioVisualizerProps = {
levelCount?: number;
position?: AudioPositionStyle;
line?: AudioLineStyle;
opacityMode?: boolean;

b

export default class AudioVisualizerModel ({
readonly levels: FieldModel<number[]>;
readonly positionModel: PositionModel;
readonly line: FieldModel<AudioLineStyle>;
readonly opacityMode: FieldModel<boolean>;

constructor ({
levelCount = AVAILABLE AUDIO LEVELS[AudioLevelKeys.short],
position = AudioPositionStyle.left,
line = AudioLineStyle.bottom,
opacityMode = false,
}: AudioVisualizerProps) {
this.levels = new FieldModel (Array<number> (levelCount) .fill (0))
this.positionModel = new PositionModel (position);
this.line = new FieldModel (line);
this.opacityMode = new FieldModel (opacityMode) ;

get position() {
return this.positionModel.position;

updatelLevels = (pcmData: Uint8Array): void => {
const normalizedLevels =
this.positionModel.processLevels (pcmData,
this.levels.value.length);
this.levels.changeValue ([...normalizedLevels]);

}s



// OOHOBJIEHME UMCJla LOeJIeHUM

updateCount = (newCount: number): void => {
this.levels.changeValue (Array<number> (newCount) .£fi11(0));

}s

reset () : void {
this.levels.changeValue (Array(this.levels.value.length).£fi11(0));

3aknodeHune

WToro, Mbl Hay4YMnuce cosfaBaTh 3BYKOBYHO criekTporpammy Ha React ¢ nomolsto MobX n Web
Audio API, koTopyto nonb3oBaTenb MOXET HacTpamBaTb MO CBOEMY YyCMOTpeHuto. Hagetoch,
3TOT onbIT OByAeT none3eH BaM Ha Baluux npoekTax. Ecnu rge-To He xBaTnno geranen —
nuwuTe, 6yay paga pacckasatb nogpobHee.

A o ToM, KaKk Mbl Aenaem apyrme cneunpoekTbl, MOXXHO NOYNTaTb B CTATbAX MOUX Konner:

e Kak nHrerpupoBaTtb MuHmann (akTMBHOCTbL) B Discord

e Three.js c HyNga HA NpakTUKEe: KaK 38 HECKOMbKO Y B Tb apkadH D-ur
Yactb 1

e Kak NaTb aHUMaLm HbIMW CN MU: WebP nvas, Lotti ine un
CEKBEHLINU

e Jletaowmii CaHTa 1 TaHLyoWMe CHEIMPU: OMbIT peanv3aumnn u oNTUMM13aumnn
CSS-aHumaLuu
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