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https://zen.yandex.ru/media/sywmusic/sintezirovannyi-bumajnyi-zvuk-kak-v-1930-sovetskii-izobretatel-perevernul-muzykalnuiu-industriiu-5e6de7b83e1cee725cf9562a



https://xakep.ru/2014/10/17/cinema-voice-history/

d

OnTmyeckas peannsaums




YTO Takoe 3BYK?



ABTOpP HE MMeeT JOKTOPCKOM CTerneHn no pusmnke 3syka. [lanbHenime
06BbACHEHUSA OCHOBaHbI Ha COOCTBEHHOM OMbITE U AKTUBHOM F'YINEHUMN.
Ecnn Bbl cunTaeTe, YTO aBTOP HE NpPaB, He CTECHSANTECh BCTYNaTb B
ANCKYCCUKM nocne aokniapa. Ecnm aTo KTo-To YnTtaer, TO BOT BaM
MHTEPECHbIN PaKT: LLYM MOPS, KOTOPbIN Mbl C/bILLNM Yepe3 MOPCKYIO
PAaKOBMHY, HA CAMOM BCEro /iLb 3BYK KPOBU, MPOTEKAIOLLEN MO HALLIUM
cocyaam.





https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA
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BR Teopema KoTenbHMKOBA
(HamkBumcTa-LWeHHOHa)




JTrobyto pyHkyuro F(t), cocmoswyro u3 yacmom om 0 00 f7, MOXKHO
HenpepbIBHO hepedaBamab C 10600 mo4YHOCMbIO hpu hoMowju
yucesn, cnedyoujux opye 3a opyaom vyepes 1/(2f1) cekyHO
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https://xakep.ru/2020/07/31/digital-sound-howto/
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PCM

Pulse Code Modulation
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gheljenor 12 Hos16ps 2015 B 19:17

Teopusa 3BYyKa. UTO HY)XXHO 3HATb O 3BYKe, UTO6bI C HUM Pa6boOTaTb.
OnbIT AHQEKC.My3biKu

Bnor koMmnaHuu AHpekc , Anroputmol *, MaTemaTtumka *

3BYK, KaK U LIEET, Nioan BOCNPUHUMAIOT No-pasHoMy. HanpumMep, To, YTO KaXXeTca CULLIKOM FPOMKUM WU
Heka4yeCTBEHHbIM OOHUM, MOXET BblTb HOPMasbHbIM 015 APYTUX.

[nsa pabotbl Hag AHOekc.My3bikoi HaM Bceraa BaXkHO NOMHUTb O Pa3HbIX TOHKOCTSX, KOTOpble TauT B
cebe 3ByK. YTO Takoe rpOMKOCTb, Kak OHa MeHSIeTCS U OT Yero 3aBncuT? Kak paboTaloT 3ByKOBble
dunbTpbl? Kakue 6biBatoT WyMbl? Kak MeHsieTcs 3ByK? Kak siiogu ero BoCnpuHUMAIoT.
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https://habr.com/ru/company/yandex/blog/270765/
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Web Audio API



Advanced Sound for Games and Interactive Apps

O‘RE”_LY' Boris Smius



https://github.com/borismus/webaudioapi.com/blob/master/content/book/Web_Audio_API_Boris_Smus.pdf
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Web Audio API

Web Audio API - aTo TexHON0rvs, NO3BONSIOWAsA CYLLECTBEHHO PacLLUMPUTb BO3MOXHOCTM BOCMpPOU3BeaeHNs 3Byka B 6paysepe. K
COXaneHuio, Ha AaHHbIA MOMEHT 3Ta TEXHOMOI s O4YeHb MOJI0Aas 1 ee NOAAEPXKKA €CTb TOMbKO B CBEXMX BEPCUAX MOMNYIAPHbIX
[eCcKTOMHbIX Bpay3epoB M MPaKTUYeCcKn OTCYTCTBYeT B MOBU/bHbIX Gpay3epax.

Y Web Audio API CTOMT BblaeNnTb 3 OCHOBHbIX acnekTa, KoTopble 0C060 He MepeceKarTes U X MOXHO paccMaTprBaTb OTAENbHO:

* BO3MOXHOCTU paboTbl C pas/iMYHbIMU UCTOYHUKAMKM CUrHaNa
¢ BO3MOXHOCTW NO aHannU3y cUrHana

¢ BO3MOXHOCTM Mo Uudpoeoit obpaboTke curHana

B aTol cTaTbe A NocTapaloch 06bICHUTL HadHauYeHWe Kaxaoro aneMeHTa. OHa nosiyyaeTcsl U Tak 4,0CTaTouHO 60/IbLUION, Tak YTo 6OMbLUYIO
YyacTb MHpOPMaLMK 06 UHTepdecax g onycTUn (OHa AOCTYMHa MO CCbifiKaM Ha AOKYMEHTaLMio), a OCHOBHOE BHUMaHUe COCpenoToYumnsl Ha



https://github.com/yandex/audio-js/blob/master/tutorial/web-audio-api.md
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https://github.com/borismus/webaudioapi.com/blob/master/content/book/Web_Audio_API_Boris_Smus.pdf
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const audioCtx = new (AudioContext || webkitAudioContext)();
const buffer = await audioCtx.decodeAudioData(file);

const source = audioCtx.createBufferSource();
source.buffer = buffer;

source.connect(audioCtx.destination);

source.start(9);



buffer: AudioBuffer
duration: 91.53199546485261
Llength: 4036561
numberOfChannels: 2



buffer.getChannelData(9);

Float32Array(6506070) [0.0014954069629311562, 0.0019531846046447754,

OO OO OO0

.0016785180196166039, 0.0018616290763020515, ©0.0017700735479593277,
.0017700735479593277, ©0.0018005920574069023, 0.0017700735479593277,
.0017700735479593277, ©0.001831110566854477, 0.001831110566854477,
.0019226660951972008, 0.0020142216235399246, 0.0020447401329874992,
.0021057771518826485, 0.002227851189672947, 0.0023194067180156708,
.002471999265253544, 0.002533036284148693, 0.002624591812491417,
.0027161473408341408, 0.0027/161473408341408, 0.00277718435972929,
.00277718435972929, ©0.0028382213786244392, 0.00277718435972929,
.0028077028691768646, 0.0028382213786244392, 0.0028382213786244392,
.0028077028691768646, 0.00277718435972929, 0.0028382213786244392,
.0028077028691768646, 0.002868739888072014, 0.0028077028691768646,
.0028077028691768646, 0.0028077028691768646, 0.0028382213786244392,






const dotsCount = buffer.length;
const dotsInPixel = Math.floor(dotsCount / canvas.width);
const values = [];

for (let i = 0;
Let sum = 0O;
for (let j = i * dotsInPixel; j < (i + 1) * dotsInPixel; j++) {

sum += Math.pow(buffer[j], 2);

i < canvas.width; i++) {

k;
values.push(Math.sqrt(sum));

by

const maxValue = Math.ceil(Math.max(...values));



const yCenter = Math.floor(h / 2);
const h = canvas.height;

for (let 1 = 0; 1 < canvas.width; i++) {
const currentValue = Math.round(
(values[i] / maxValue) * h * 0.8

Dk
canvas.fillRect(
i’
y + yCenter - currentValue / 2,
19
currentValue
)¢



Demo


https://mefody.github.io/talks/img-with-sound/demos/oscilogram/
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const offlineCtx = new OfflineAudioContext(
audioBuffer.numberOfChannels,
audioBuffer. length,
audioBuffer.sampleRate

)

const offlineSource = offlineCtx.createBufferSource();

offlineSource.buffer = audioBuffer;
offlineSource.channelCount = audioBuffer.numberOfChannels;
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OfflineAudioContext ¢



const config = {
fftResolution: 4096,

smoothingTimeConstant: 0.02,

processorBufferSize: 2048,

35

const analyzer = offlineCtx.createAnalyser();
analyzer.fftSize = config.fftResolution;

analyzer.smoothingTimeConstant

config.smoothingTimeConstant;



frequency data

unchanged output

AnalyserNode


https://developer.mozilla.org/en-US/docs/Web/API/AnalyserNode
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offlineSource.connect(analyzer);

offlineCtx.createScriptProcessor =
offlineCtx.createScriptProcessor || offlineCtx.createlavaScriptNode;

const processor = offlineCtx.createScriptProcessor(
config.processorBufferSize,
1,
1

);

const channelFFtDataBuffer = new Uint8Array(
(audioBuffer.length / config.processorBufferSize) *
(config.fftResolution / 2)



Llet offset = 0;
processor.onaudioprocess = (e) => {
const fregData = new Uint8Array(
chanmmelFFtDataBuffer.buffer,
offset,
analyzer. frequencyBinCount

)

analyzer.getByteFrequencyData(freqData);

offset += analyzer.frequencyBinCount;

3o

offlineSource.connect(processor);
processor.connect(offlineCtx.destination);

offlineSource.start(0);



getByterrequencyba




const stride = generalAnalyzer.frequencyBinCount;

for (let 1 = 0; 1 < w; i++) {
const startIndex = 1 * ticksPerLine * stride;

for (let j = 0; j < stride; j++) {

const index = startIndex + j;
const db = data.channel[index] / 255;
const hColor Math.round((db * 120 + 280) % 360);
const lColor = 10 + 70 * db + '%';
spectreCanvasCtx.fillStyle =

‘hsl(${hColor}, 100%, ${lColor})";
spectreCanvasCtx.fillRect(

i *¥ cellWidth, h - cellHeight * j,

cellWidth, cellHeight

D



Demo


https://mefody.github.io/talks/img-with-sound/demos/spectre/
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WOLFRAM MATHEMATICA 98

«New in Audio Processing i All Latest Features

Generate Sound from Image Using Inverse
Spectrogram

Construct an audio signal from an image, assuming the image to be the power spectrogram of the original signal.

Use InverseSpectrogram to calculate the approximate inversion of the spectrogram operation. This assumes that the
input image is the magnitude spectrogram and iteratively tries to reconstruct the phase.

In[2]:= Audio[InverseSpectrogram[image], SampleRate — 8000]

outizl= [ ),



https://www.wolfram.com/language/12/new-in-audio-processing/generate-sound-from-image-using-inverse-spectrogram.html?product=mathematica
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const imgData = ctx.getlImageData(@, @, w, h).data;

const durationSeconds = 10;

const sampleRate = 44100;

const channelsCount = 1;

const samplesCount = Math.round(sampleRate * durationSeconds);
const maxPossibleFrequency = 20000; // Hz

const coeff = maxPossibleFrequency / canvas.height;

const samplesPerLineX = Math.floor(samplesCount / canvas.width);
const samples = [];

let maxFreq = -Infinity;
Let yFactor = 2;
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for (let 1 = 0; i < samplesCount; it++) {
const x = Math.floor(i / samplesPerLineX);
let reX = 0;

for (let y = 0; yv < h; y += yFactor) {
const j = (y ¥ w + x) ¥ 4;
const sum = imgData[j] + imgData[j + 1] + imgData[j + 2];
const volume Math.pow((sum / (255 ¥ 3)) * 100, 2);
const freq = Math.round(coeff * (h - y + 1));
reX += Math.flooxr(
volume * Math.cos((freq * 2 * Math.PI * i) / sampleRate)

)5

samples.push(reX);
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volume * Math.cos((freq * 2 * Math.PI * i) / sampleRate)
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4 yaca gebara cnycT4...
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Demo


https://mefody.github.io/talks/img-with-sound/demos/image-to-spectre/

img-encode

Convert an image to
sound spectrum



https://github.com/alexadam/img-encode

Virtual ANS
MocneaHns sBepceus - 3.0.2c (12 anpens 2020)
108

CkavaTb:

Virtual ANS ana Windows, Linux 1 macOS
Virtual ANS aonsa i0OS

Virtual ANS ansa Android

Cnuncok nameHeHUn

Bbl MoxXeTe caenartb NoXxepTBOBaHWE, €Clv XOTUTE Noaaepxarts AansHenwee paspuTtue Virtual ANS. Cnacubo!

Donate
oy o] - PR
(ecnu PayPal He noaxoauT, nonpobyiTte AHaekc.[leHbru)
OnucaHwue
UHcTpykuus

CkpuHWwoThL! | Buaeo
Dopym | VK | FB
Crapble Bepcuu

YTto Takoe Virtual ANS

Virtual ANS - cumynsiTop nereHgapHoro ooTo3neKTpoHHOro cuHTesaTtopa AHC, KOTOpbI BNepBble NMO3BONUI pUcoBaTh MY3bIKY B BUAE CNEKTpOrpamMmmel, 6es
y4acTus XWBbIX MUHCTPYMEHTOB U ucnonHuTenein. AHC 6bin cosgaH coBeTckuM u3obpeTtartenem EBreHnem Mypauhbiv B nepuog ¢ 1938 no 1958r.

Bbl MoxeTe ycnbllaTh 3ByKM CMHTE3aTOpa B HEKOTOPbIX koMnoauumsax Anbcpeaa LWHutke, CtaHucnaea Kperuun, Sayapaa AptembeBa, B hunbMax AHapes
Tapkosckoro "Consapuc”, "3epkano”, "Crankep", unu, HanpuMmep, B CLIEHEe HOMHOTO Kolumapa w3 komegun JleoHnaa Manaan "BpunnuaHtoBas pyka'.



https://www.warmplace.ru/soft/ans/index_ru.php
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Pacrno3HaBaHMe peyn
NO KAaPTUHKE
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const buffers = [];
const buffersCount = source.buffer.numberOfChannels;

for (let 1 = 0; 1 < buffersCount; i++) {
buffers.push(source.buffer.getChannelData(i));

const size = Math.ceil(Math.sqrt(buffers[@].length / 3));
const cellSize = 1;

const h = (canvas.height = size * cellSize * buffersCount);
const w = (canvas.width = size * cellSize);
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for (let y = 0; y < size; y++) {
for (let x = 0; x < size; x++) {
const index = (y ¥ size + x) * 3;
const r = Math.floor((255 * (buffer[index] + 1)) / 2);
const g Math.floor((255 * (buffer[index + 1] + 1)) / 2);
const b = Math.floor((255 * (buffer[index + 2] + 1)) / 2);
const fillStyle = ‘rgb(${r}, ${g}, ${b})";
canvasCtx.fillStyle = fillStyle;
canvasCtx.fillRect(
X ¥ cellSize,
y * cellSize + i * w,
cellSize,
cellSize

IE
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Demo


https://mefody.github.io/talks/img-with-sound/demos/wav-to-image/
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const data = ctx.getlImageData(@, @, w, h).data;

const buffersCount = Math.round(h / w);
const bufferLength = (data.length * 3) / 4 / buffersCount;
const audioBuffer = new AudioBuffer({

Llength: bufferLength,

sampleRate: 44100,

numberOfChannels: buffersCount,

1)
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for (let j = 0; j < buffersCount; j++) {

const pixels = [];

const dotsCount = data.length / 4 / buffersCount;

for (let i = 0; i < dotsCount; i++) {
const index = j * dotsCount * 4 + 1 * 4;
const r = (data[index] * 2) / 255 - 1;
const g = (data[index + 1] * 2) / 255 - 1;
const b = (data[index + 2] * 2) / 255 - 1;
pixels.push(zr);
pixels.push(g);
pixels.push(b);

by

const buffer = Float32Array.from(pixels);

audioBuffer.copyToChannel(buffer, j, 0);
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const objectUrl = URL.createObjectURL(
bufferToWave(abuffer, total samples)

)

audio.src = objectUrl;
audio.title = filename + '.wav';

function bufferToWave(abuffer, len) {
//
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Demo


https://mefody.github.io/talks/img-with-sound/demos/image-to-wav/
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Have Fun!

mefody.dev/talks/img-with-sound/
(@dark_mefody
n.a.dubko@gmail.com



https://mefody.dev/talks/img-with-sound/
https://twitter.com/dark_mefody
mailto:n.a.dubko@gmail.com

