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Crarbsa 6 « Inrepnperanys skecTtoB pyR 1 A3bIKA 3HAKOB B
BebO-ramepe ¢ Al-cucremoii, nenosrsays Tensorklow.js»

CraTbs 6 HHTepnpeTamnmsi XKeCTOB PYK M sIB3EHKa BHAKOB B Beb-kamMepe c AI-
cucreMor, ucnonbsyst TensorFlow. js (Interpreting Hand Gestures and Sign
Language in the Webcam with AI using TensorFlow. js) ;
https://www.codeproject.com/Articles/5272777/Interpreting-Hand-Gestures-an

d-Sign-Language-in-th) SBJIACTC CTATHECU U3 cepuun crareu O6bHapyxeHMe KaCaHUH

nuua c nomoumpbio Tensorflow.js (Face Touch Detection with Tensorflow. js).

15 mons 2020

B srort cratee Mp1 Oysem uepes BeO-xkaMepy Jesarth pororpaduu pasaIuuHbIX
XECTOB PYK W HCIOJIb30BATh mnepepauy o6yuenus (transfer learning) =B
npenBapuUTeNbLHO ObydeHHyYH MobileNet-momenu (pre-trained MobileNet model) JJIA

ITIOCTPOCHUA AI-CcuCTeMs MaUMHHOT'O SpeHus:(computer vision AI), KOTOPAA MOXET

pacrosHaTkE pPaBJIMYHEE XeCTH B pexuMe peajlbHOT'O BpeMeHu (recognize the

various gestures in real time).

?),ILGCB Mbl PACCMOTPUM TEMbl.: ob6HapyxeHue xecToB pyk(detecting hand
gestures), CO3JJaHME HAIIEW CTAPTOBOM TOUKA M HCIIOJb30BAHUE €€ I
OOHAPYXEHHUS UEThIPEX PA3JIUUHBIX KATEIOPUM >XXECTOB: (Her/None), (Kymax/
Rock), (Jlamonws/Paper), (Homnuum/Scissors),II,HO6aBEm4 HCKOTOPHIC KaTCropuu"
JKECTOB aMepMKaHCKOI'O sIBHKa BHakKoB (American Sign Language; ASL), uTOOb1

HCCJICI0BATh, HACKOJIBKO TPYIHO AI-CUCTEMEe OOHAPYXUTD JIPYTHUE KECThl.

TensorFlow + JavaScript. Campll HmONyJaApHBIN, YJIBTPACOBPEMEHHBIN AI-
dpenMBOpPK(MHPPACTPYKTYpA) Temepb MHOJJIEPXUBACT HauOOJEe MUPOKO
HCIIOJIb3YEMbIN  A3blK MNPOIPAMMMPOBAHUA Ha ILJIAHETE, MO3TOMY JABAWUTE
3aCTaBUM BOJIIIEOCTBO IﬂQOHSOﬁTHﬁiHOCpGﬂCTBONI rny6okoro wusydeHusi(deep

learning) OPAMO B HaIIEM Be6-6pay3epe, YCKOPCHHOM rpaduueckmnM NOpOLeCCOPHEM


https://www.codeproject.com/Articles/5272775/Face-Touch-Detection-with-TensorFlow-js-Part-2-Usi
https://www.codeproject.com/Articles/5272775/Face-Touch-Detection-with-TensorFlow-js-Part-2-Usi
https://www.codeproject.com/Articles/5272775/Face-Touch-Detection-with-TensorFlow-js-Part-2-Usi
https://www.codeproject.com/Articles/5272775/Face-Touch-Detection-with-TensorFlow-js-Part-2-Usi
https://www.codeproject.com/Articles/5272777/Interpreting-Hand-Gestures-and-Sign-Language-in-th
https://www.codeproject.com/Articles/5272777/Interpreting-Hand-Gestures-and-Sign-Language-in-th
https://www.codeproject.com/Articles/5272777/Interpreting-Hand-Gestures-and-Sign-Language-in-th
https://www.codeproject.com/Articles/5272777/Interpreting-Hand-Gestures-and-Sign-Language-in-th
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.javascript.com/
https://www.javascript.com/

ycrposicTeoM (TIIY;  GPU) uepe3 rpaduueckyto OUOJIMOTEKY WebGL, HCIOJbL3Y:

GperMBOpPK MAITMHHOTO OOYUEHUS TensorFlow. js!

B sTon crarse Mp1 Oymem uepes BeO-kamepy jesiaTh pororpaduu pasjIMUHbIX
XECTOB PYK U HCIIOJb30BATH nepenauy obyueHus(transfer learning) =B
npenBapmUTeNbLHO ObydeHHyH MobileNet-momenm (pre-trained MobileNet model) 1JIA

IMOCTPOCHUA AI-CcuCTeMs MaUMHHOT'O SpeHus:(computer vision ATI), KOTOPAA MOXET

pacrnosHaTkE pPaBJIMYHEE XeCThH B pexuMe peajlbHOT'O BpeMeHu (recognize the

various gestures in real time).

' None ’ “ (Rock) || (Paper) ‘ . (Scissors) ||  (Letts

None

Hagaapnasa Toura

Y0661 pacro3HaTh MHOXECTBO XECTOB PYK, Mbl COOMPAEMCS HCIIOJIb30BATH
MIOUTU I'OTOBBIM CTAPTOBBIN KOJ, M PA3BEPHYTH €ro, YTOObl OOHAPYXUTH OOJIBIIIE

KaTePOpI/IfI OO'BEKTOB. ,ILH}I 9TOI'0 IIPOEKTA Bbl JOJDKHB1 CHEJIATH CJICIYIOIICE:
d HMHOpTprﬁTe TensorFlow.]js N tf-data.]js OT TensorFlow

o OHpC,I[G.HI/ITC 9JIEMEHT TEKCT COCTOAHUIA Kacauwme (Touch) I10 CPaBHCHHIO C

COCTOAHMUECM Her xacauusi (Not-Touch)

* JlobaBbTE BHIEO 2JIEMEHT 1A BeO-KaMepbl



e BrimosiauTe IIPOTHO3 Ha MOJCJIN KaXXIb1€C 200 Mc, BMECTO Bbl60pa

M300paXeHUA, HO TIOCJIE TOr0, KAaK MOJIEJIb OyIeT OOyueHa BIIEPBbIE
* [Toxaxure pesyaprar MPOrHO3a

o 3arpy31/ITe IIpeIBAPUTECIIBHO 06yquHy}o MobileNet-MOJICJIb U
NONT'OTOBBTECE K Nnepepmade obyueHHocTHu (prepare for transfer learning)

CTOJIBKUX € KaTerOPUU, CKOJIBKO €CTh METOK

e O0yuanTe U KJIACCUPUIIUPYUTE MHOXKECTBO

HECTAHJAPTHBIX(ITOJIb30BATEJILCKUX) 0OBEKTOB B N300paXKEHUIX

* [IponrycTuTe M300paxkeHue PACIOJIOKECHIUA U LICJIEBbIX BEIOOPOK B yueOHOM

pOLIecce, UTOObl COXPAHUTD UX JIJIS BBIMTOJIHEHUN MHOXECTBA OOyUCHU S

Bor xon Hanren HauaJbHON TOUKU:

JavaScript

<html>
<head>

<meta charset="UTF-8">

<title>Interpreting Hand Gestures and Sign Language in the Webcam
with AI using TensorFlow.js</title>

<script
src="https://cdn.jsdelivr.net/npm/@tensorflow/tfis@2.0.0/dist/tf.min.js"><
/script>

<script
src="https://cdn.jsdelivr.net/npm/@tensorflow/tfijs-data@2.0.0/dist/tf-data
.min. js"></script>

<style>

img, video {
object-fit: cover;

}
</style>
</head>
<body>
<video autoplay playsinline muted id="webcam" width="224"
height="224"></video>
<div id="buttons">
<button onclick="captureSample (0) "> (HeT/None)</button>
<button onclick="captureSample(l)"> (Kynakx/Rock)</button>
<button onclick="captureSample (2) "> (Jlagons/Paper)</button>
<button onclick="captureSample (3) "> (Hoxmuuusl/Scissors)</button>
<button onclick="trainModel () ">06yunrs/Train</button>
</div>
<hl id="status">3arpyska.../Loading...</hl>
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<script>
let trainingData = [];

const labels = |
"None",
" (Kymax/Rock)",
" (Jlagons/Paper) ",
" (Hoxmumusl/Scissors)",

1;

function setText( text ) {
document.getElementById( "status" ).innerText = text;

}

async function predictImage () ({

if( 'hasTrained ) { return; } // lNponycTuTe HOpoOrHOS,

// noka He obyueHa

// Skip prediction until trained

const img = await getWebcamImage () ;

let result = tf.tidy( () => {
const input = img.reshape( [ 1, 224, 224, 3 ] );
return model.predict( input ) ;

});

img.dispose() ;

let prediction = await result.data();

result.dispose() ;

// NonmyuuTe MHOEKC CaMOI'O BHCOKOI'O BHAUEHMUSI B IPOTHOSBE
// Get the index of the highest value in the prediction
let id = prediction.indexOf( Math.max( ...prediction ) );

setText( labels|[ id ] );

}

function createTransferModel ( model ) {
// CosgpainiTe yceueHHyHW 6a30ByH Monensk (yaanure "BepxHue'" ciomu,
// xnaccubdmkaumsi + ciaom yBKOI'O MecTa)
// Create the truncated base model (remove the "top" layers,
// classification + bottleneck layers)
const bottleneck = model.getlLayer( "dropout" ) ;
// ®émHanbHINI YyPOBeHL, Nepen cyoeM conv_pred,
// npenBapuTensHO OBYYEHHHM CJIOEM Kiaccubmxaumm
// This is the final layer before
// the conv_pred pre-trained classification layer
const baseModel = tf.model ({
inputs: model.inputs,
outputs: bottleneck.output
})
// BaMopospTe CBepTOuUHYyKH 6asy
// Freeze the convolutional base

for( const layer of baseModel.layers ) {
layer.trainable = false;

}

// IDobaBbTe «TOJIOBY» Kilaccubmkaumm

// Add a classification head



const newHead = tf.sequential ()
newHead.add( tf.layers.flatten( {
inputShape: baseModel.outputs[ 0 ].shape.slice( 1 )
}) o)
newHead.add( tf.layers.dense( {
units: 100, activation: 'relu' } ) );
newHead.add( tf.layers.dense( {
units: 100, activation: 'relu' } ) ),
newHead.add( tf.layers.dense( {
units: 10, activation: 'relu' } ) ),
newHead.add( tf.layers.dense( {
units: labels.length,
kernellInitializer: 'varianceScaling',
useBias: false,
activation: 'softmax'
}) o)
// TNocTpoiiTe HOBYH MOIENb
// Build the new model
const newOutput = newHead.apply( baseModel.outputs[ 0 ] );
const newModel = tf.model (
{ inputs: baseModel.inputs, outputs: newOutput } );
return newModel;

}

async function trainModel () {
hasTrained = false;
setText( "O6yuenme.../ Training..." );

// YcTaHOBUTe naHHEE OBYydYeHWUs: (TPEeHUPOBKM)

// Setup training data

const imageSamples = [];

const targetSamples = [];

trainingData.forEach( sample => ({
imageSamples.push( sample.image ) ;
let cat = [];
for( let ¢ = 0; c < labels.length; c++ ) {

cat.push( ¢ === sample.category ? 1 : 0 );

}
targetSamples.push( tf.tensorld( cat ) );

})

const xs = tf.stack( imageSamples ) ;

const ys = tf.stack( targetSamples ) ;

// OByumTe MOAeNs Ha HOBHX BHOOPKax MB306paxeHun

// Train the model on new image samples

model .compile( { loss: "meanSquaredError",
optimizer: "adam", metrics: [ "acc" ] } )

await model.fit( xs, ys, {
epochs: 30,
shuffle: true,
callbacks: {
onEpochEnd: ( epoch, logs ) => {
console.log( "3noxa #/Epoch #", epoch, logs );



}
}) s

hasTrained = true;

// Momene Mobilenet vl 0.25 pgnst msobpaxeHmuit pasMepoM 224x224
// Mobilenet vl 0.25 224x224 model
const mobilenet =
"https://storage.googleapis.com/tfjs-models/tfjs/mobilenet vl 0.25 224/mod

el.json";

let model = null;
let hasTrained = false;

async function setupWebcam() ({
return new Promise( ( resolve, reject ) => {
const webcamElement = document.getElementById( "webcam" ) ;
const navigatorAny = navigator;
navigator.getUserMedia = navigator.getUserMedia | |
navigatorAny.webkitGetUserMedia | |
navigatorAny.mozGetUserMedia | |
navigatorAny.msGetUserMedia;
if( navigator.getUserMedia ) {
navigator.getUserMedia( { video: true },
stream => {
webcamElement.srcObject = stream;
webcamElement.addEventListener ( "loadeddata",
resolve, false );

b,

error => reject());
}
else {
reject() ;
}
})
}

async function getWebcamImage () {
const img = ( await webcam.capture() ).toFloat()
const normalized = img.div( 127 ).sub( 1 );
return normalized;

}

async function captureSample( category ) {
trainingData.push( {
image: await getWebcamImage(),
category: category
})
setText ( "3axBaueHo:/Captured: " + labels[ category ] );

}

let webcam = null;


https://storage.googleapis.com/tfjs-models/tfjs/mobilenet_v1_0.25_224/model.json
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(async () => {
// Barpysure mMogmensb
// Load the model
model = await tf.loadLayersModel ( mobilenet ) ;
model = createTransferModel( model ) ;
await setupWebcam() ;
webcam = await tf.data.webcam/(
document.getElementById( "webcam" ) );
// YcTaHOBKa nporHozBa: kaxgse 200 mMc
// Setup prediction every 200 ms
setInterval ( predictImage, 200 );

1IN
</script>
</body>
</html>

Oobnapyskenne sKecToB pyk

Koy HauayibHOM TOUKM CO3JAH M I'OTOB OOHAPYXWUTH UETHIPE PA3JIMUHBIX
KaTEropuu XKECTOB:. (Her/None), (Kymax/Rock), (Jlamous/Paper), (Hoxumisr/
Scissors). Bbl MoXxeTe mompoboBaTh €ro, UCIIOJB3Ys Bally BeO-KaMepy, HaXuMa st
Ha KaXJyl0 U3 KHOIOK KaTeropuu, 4Todbl 3aXBATUTHh HEKOTOPblE ¢oTorpaduu
(5-6 - xopomas BbIOOPKA, UTOOBl HAUATh), B TO BPEMsS KaK Bbl YJEPXUBACTE
KEL)I(,ILBII;I XKECT PYKHU, U 3aTEM HAXUNMACTEC KHOIIKY obyuenus: (TpeHupoBky,; train),
uTOODBI nepepaTe OOYYEeHHOCTR B HEMPOHHYyK ceTk(transfer learning to the
neural network). ITocne sToro BBl MOXeTe YJIYyUlIuTh MOJIECJIb, ICJIasd OOoJIbIIIE

(1)OTOI‘pa(1)I/II;I 1 CHOBA HaXMMasd Ha KHOIIKY obyuenus: (TperMpoBku; train).

& (scissors) || 3 (Let

_- (Thumb Up)



JlonotHuTe IBHBIE ;RECTHI PYK U KRECTbI A3bIRA
3HAKOB

Kax BeposTHO, Bbl MOXe€Te€ BOOOPA3UTH, JOOABJICHHE OOJIBIIEIO UHCJIA
KATETOPUM CTAHOBUTCS 0OJiee TPYJHBIM JJIsi OOYUYEHHUs AI-CHCTEMbl U 3aHUMAET
bosibiie BpemeHu. OJiHaKO pes3ysbTaThl - 3a0aBHBl, M AI-CUCTEMa paboTaeT
JIOBOJIBHO XOPOLIO JaXe M3 IIPOCTO HECKOJBKUX ¢dororpadum it KaxJjou
kareropuu. JlaBavite momblTaemcs BOOABUTH HEKOTOPHIE XECThl aMepMKaHCKOTO

sisslka BHaAKOB (American Sign Language; ASL).

Yr006b1 106aBUTH OOJIBIIE, Bl MOXETE BKIIOUUTEL OOJIbIIE KHOIIOK BO BXOJHOMN
CIIMCOK, ODHOBUTH UMCJIO, IIEPEIABAEMOE B captureSample (), U U3MCHUTH MACCUB

METOK labels COOTBETCTBCHHO.

Bs1 moxere mobaButTh, kakme-HUOYIb XejgaeMmble BamMu 3HaKU. S mobaswmi

yeThlpe 3HAKa, KOTOPble ObLIM UACTBIO emo’ji-HAOOpA:
® (Byxea d/Letter D)
® (ToncrTewi nanenu BBepx/Thumb Up)"
® (BymnkxaH/Vulcan)

® (s mwbso Bac/ILY - I Love You)

"None || # (Rock) [ (Paper) || « (Scissors) \ 0 (Lette

_~ (Vulcan)
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(None || © (Rock) || - (Paper) ||  (Scissors) ||  (LetterD) ||

“ (ILY - I Love You)

Texnnmueckne HPUMEYAHUA

* Fcu A1-cucreMa, KaXXeTcs, He PACIIO3HAET XOPOIIO BaIll XeCThl PYK, TO
MOIBITAUTECH JIeJIaTh OoJbIIe poTorpadui 1 3aTeM MHOTOKPATHO OOYUUTE

MOJICJIb.

* XOTs MOJIeJIb OOyUeHA PA3JIMUHBIM XECTAM PYK, HO UIMEHUTE B BUIY, UTO OHA
BUJIAT TIOJTHOE U300paXXxeHne; OHA He 0013aTEJIbHO 3HACT, UTO PYKa
OTJEJILHO OTJIMYACT Kareropuu. Moxer ObITh TPYJJHO TOYHO PACIIO3HATH
Pa3JIMYHBIE XECThl PyK 6€3 MHOIOUHCJICHHBIX Bb1I0OPOK(IIPUMEPOB) OT

PasJIUUHbBIX PYK.

* Inorma, Monesb yaurcs qupdepeHINPOBATE MEX Y JIEBOM U IIPABOU
PYKaMH, 1 HHOI'Ja OHa HE ICJIacT, UTO MOI'JIO BJIMATH Ha ITPOI'HO3bI ITOCJIC

MHOTOKPATHBIX PAYHJIOB OOYyUCHUSI.

PDuunumuasn yepra

Bor nojyiabin xor:

JavaScript

<html>
<head>
<meta charset="UTF-8">
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<title>Interpreting Hand Gestures and Sign Language in the Webcam
with AI using TensorFlow.js</title>

<script
src="https://cdn.jsdelivr.net/npm/QRtensorflow/tfjs@2.0.0/dist/tf.min.js"><
/script>

<script

src="https://cdn.qsdelivr.net/npm/Rtensorflow/tfjs-data@2.0.0/dist/tf-data
.min.js"></script>
<style>
img, video {
object-fit: cover;

}
</style>
</head>
<body>
<video autoplay playsinline muted id="webcam"
width="224" height="224"></video>
<div id="buttons">
<button onclick="captureSample (0) "> (HeT/None)</button>
<button onclick="captureSample(l)"> (Kynakx/Rock)</button>
<button onclick="captureSample (2)"> (Jlagons/Paper)</button>
<button onclick="captureSample (3) "> (Hoxumuus/Scissors)</button>
<button onclick="captureSample (4)"> (Byxea d/Letter D)</button>
<button onclick="captureSample (5)"> (TomncTsm nanen BBepx/
Thumb Up)</button>
<button onclick="captureSample (6)"> (Bynkax/Vulcan)</button>
<button onclick="captureSample (7)"> (A mo6ino Bac/
ILY - I Love You)</button>
<button onclick="trainModel () ">06yunTs (TPpeHMpPOBRaTE) /
Train</button>
</div>
<hl id="status">Loading...</hl>
<script>
let trainingData = [];

const labels = |

"None",

" (Kynakx/Rock)",

" (Jlapoun/Paper)",

" (Hoxumusl/Scissors)",

" (ByxBa d/Letter D)",

" (TomcTem naneny eBeBepx/Thumb Up)",

" (Bymkau/Vulcan)",

" (A ymo6mo Bac/ILY - I Love You)"
1;

function setText( text ) {
document.getElementById( "status" ) .innerText = text;

}

async function predictImage () ({
if( 'hasTrained ) { return; } // lNponycTuTe HOporHOS3,
// noka He obyueHa
// Skip prediction until trained
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const img = await getWebcamImage () ;

let result = tf.tidy( () => {
const input = img.reshape( [ 1, 224, 224, 3 ] );
return model.predict( input ) ;

});

img.dispose() ;

let prediction = await result.data();

result.dispose() ;

// HNonmyuuTe MHOEKC CaMOI'O BHCOKOI'O BHAUEHMSI B IPOTHOSBE
// Get the index of the highest value in the prediction
let id = prediction.indexOf( Math.max( ...prediction ) );

setText( labels|[ id ] );

}

function createTransferModel ( model ) {
// CosgpaiiTe yceueHHyHW 6a30ByKH Monensk (yaanurTe "BepxHue'" ciomu,
// xnaccubdmkaumsi + ciaom yBKOI'O MecTa)
// Create the truncated base model (remove the "top" layers,
// classification + bottleneck layers)
const bottleneck = model.getlLayer( "dropout" ) ;
// ®émHanbHINI YyPOBeHL, Nepen cyoeM conv_pred,
// npenBapuTensHO OBYYEHHHM CJIOEM Kiaccubmxaumm
// This is the final layer before
// the conv_pred pre-trained classification layer
const baseModel = tf.model ({
inputs: model.inputs,
outputs: bottleneck.output
});
// BaMopospTe CBepTOuUHYyKH 6asy
// Freeze the convolutional base
for( const layer of baseModel.layers ) {
layer.trainable = false;
}
// DobaBpTe «TIOJIOBY» KJjaccubmxarmm
// Add a classification head
const newHead = tf.sequential();
newHead.add( tf.layers.flatten( {
inputShape: baseModel.outputs[ 0 ].shape.slice( 1 )
}o) o)
newHead.add( tf.layers.dense( {
units: 100, activation: 'relu' } ) );
newHead.add( tf.layers.dense( {
units: 100, activation: 'relu' } ) );
newHead.add( tf.layers.dense( {
units: 10, activation: 'relu' } ) );
newHead.add( tf.layers.dense( {
units: labels.length,
kernellInitializer: 'varianceScaling',
useBias: false,
activation: 'softmax'
}) o)
// TNocTpoiiTe HOBYHO MOIENb
// Build the new model
const newOutput = newHead.apply( baseModel.outputs[ 0 ] );

13



const newModel = tf.model( {
inputs: baseModel.inputs, outputs: newOutput } );
return newModel;

}

async function trainModel () {
hasTrained = false;
setText( "OByuenme.../ Training..." );

// YcTaHOBUTe nOaHHEE OBYydYeHWUs: (TPEeHUPOBKM)
// Setup training data
const imageSamples = [];
const targetSamples = [];
trainingData.forEach( sample => ({
imageSamples.push( sample.image ) ;
let cat = [];
for( let ¢ = 0; c < labels.length; c++ ) {
cat.push( ¢ === sample.category ? 1 : 0 );
}
targetSamples.push( tf.tensorld( cat ) );
})
const xs tf.stack( imageSamples ) ;
const ys = tf.stack( targetSamples ) ;

// OByumTe MOOeNs Ha HOBHX BHOOPKaAx MB306paxeHUMn

// Train the model on new image samples

model.compile( { loss: "meanSquaredError",
optimizer: "adam", metrics: [ "acc" ] } )

await model.fit( xs, ys, {
epochs: 30,
shuffle: true,
callbacks: {
onEpochEnd: ( epoch, logs ) => {
console.log( "Bnoxa #/Epoch #", epoch, logs );
}
}
});
hasTrained = true;

}

// Momene Mobilenet vl 0.25 pgnst usobpaxeHmuit pasMepom 224x224

// Mobilenet vl 0.25 224x224 model

const mobilenet =
"https://storage.googleapis.com/tfjs-models/tfjs/mobilenet vl 0.25 224/mod
el.json";

let model = null;
let hasTrained = false;

async function setupWebcam() ({
return new Promise( ( resolve, reject ) => {
const webcamElement = document.getElementById( "webcam" ) ;
const navigatorAny = navigator;
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https://storage.googleapis.com/tfjs-models/tfjs/mobilenet_v1_0.25_224/model.json
https://storage.googleapis.com/tfjs-models/tfjs/mobilenet_v1_0.25_224/model.json
https://storage.googleapis.com/tfjs-models/tfjs/mobilenet_v1_0.25_224/model.json
https://storage.googleapis.com/tfjs-models/tfjs/mobilenet_v1_0.25_224/model.json

navigator.getUserMedia =

navigator.getUserMedia | |
navigatorAny.webkitGetUserMedia | |

navigatorAny.mozGetUserMedia | |
navigatorAny.msGetUserMedia;
if ( navigator.getUserMedia ) {

navigator.getUserMedia( { wvideo:

true },
stream => {

webcamElement.srcObject = stream;
webcamElement.addEventListener (

"loadeddata"
resolve, false );
},

error => reject());
}
else {

reject() ;
}

})
}

async function getWebcamImage () {
const img = ( await webcam.capture() ).toFloat();

const normalized = img.div( 127 ).sub( 1 );

return normalized;

}

async function captureSample( category ) {
trainingData.push( ({

image: await getWebcamImage (),

category: category

})

setText ( "3BaxeaueHo: /Captured:

" + labels|[ category ] )
}

let webcam = null;

(async () => {
// Barpysure Mogmensb
// Load the model
model =

await tf.loadLayersModel ( mobilenet ) ;
model =

createTransferModel ( model ) ;
await setupWebcam() ;

webcam = await tf.data.webcam (

document.getElementById( "webcam" ) );
// YcTaHOBKa nporHoBa: kKaxgsle 200 mMc

// Setup prediction every 200 ms

setInterval ( predictImage, 200 );
I DMWY

</script>
</body>
</html>
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Yro nanee?

DTOT MPOEKT MOKa3aJl BaM, KaKk HAyaTh OOyUeHHE Baller COOCTBEHHOM AI-
CHCTEMBbl MAIIMHHOIO 3PEHUs, UTOObl OHA pAClO3HABAJIA MOTEHIIUAJIBHO
HEOIPAHUUCHHBIEC >XECThl, OOBEKTHl, BHUJbl >XUBOTHBIX, WU JIAXKE THUIIbI
IIPOJYKTOB. OcranbHOE JE€JIO 3a BaMH, 6yp@quee Tny6okoro obyuenus: (deep

learning) ¥ AI-CHCTEM MOTJIO Obl HAUATHCS MIPSIMO B BAIeM Opaysepe.

4l Hameroch, UTO BBl HACIAXJAINCH CJIENYS BMECTE C 9TUMH npumepamu. U
MIOCKOJIBKY BBl 3SKCIIEPUMEHTHUPYETE C OOJIBIINM KOJIMUECTBOM HJICH, HE

3a0b1BaNTE PA3BIICKATHCS!

JTa CTarbs - CTATbI U3 CCpHIICTaTeﬁ ObHapyXeHMe KaCaHus JMIla C I1OMOUBLI0

Tensorflow. js (Face Touch Detection with Tensorflow.js).
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