JIOJIATOK A
(TOB1IKOBHIA)

CKPIHIIOTH ITPOI'PAMMU

liy Speech Recognizer —

B ®

Pucynok A.1 - T'onoBHa gopma

fii Speech Recognizer -

Added files:

D *diplom*diploma‘test*test Test avi

= ® M

Pucynok A.2 - Ilicis nogaBaHHs Biji€o
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I“ Google Voice Search Test — Successful request = *
Added files:
O D xdiplomdiploma®test‘test Test avi
N D:xdiplomdiploma®test‘test Test wav

=gol "

A A] 0,87623531 @i
SAMHCEIEaD

BMAE0
370
BNAE0
TECTOEEA
TECTOEERA
noTorMy

uTD |
EMOE
Mano =

Cnos
FEMCEIBSI

TECTOBOE

EMAE0

neps.LIi v

Pucynok A.3 - Ilicnsa BuTAraHHs ayAio Ta po3i3HaBaHHS

fii Google Vivice Search Test — Successful request — *

Added files:

O D diplom“diploma*test‘test Test avi
N D Adiplom“diploma®test‘test Test wav

= ® M

A P {"result™:[{"atemative[{"transcript”":"A A
0,87623531 ! i [ pt

ZBMUCHIBEKD SAMNWCLIESD BULE0 3T0 BMASD

BWAED TECTOESA TECTOBAA MOTOMY 4TO BMOSD

3T0 Mano croe sannuceiEa TecToEDE

EWAED BUOE0 NEpSLIR

TECTOEER paz","corfidence":0 87623531},

TECTOESR {"transcript”:" A sanMcoiBalo BUARD 3TO

noTomy EMIE0 TECTOEER TECTOEDE MOTOMY YTO

yTD | evaea Mano cnog sanucwiBan

BMAED TECTOEOE BWIE0 NEpE&Ii

Mano = pas","corfidence": 0 88771236},

Cnos {'transcript":" A sankceiEan Buogo 310

ZAMUCLIEED BMAE0 TECTOBER TECTOSAR NOTOMY YT

TECTOEOE empeo Mano cnoe sanncrisan

BMOEO TECTOBOE BUAso 1

nepsbIi M o

Pucynox A.4 - Ilepernsig oTpuMaHOTO pe3ysbTary posmizHaBaHHs Google
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liy Google Voice Search Test — Successful request

Mano

]
—t—

Added files:

O:
D

"diplom*diploma“test'iest Test.avi
“diplomdiplomattest'test Test wav

= ® M

A
SaAMMChIBat
BMOE0

aTo

B0
TECTOEAR
TECTOESA
naToMy

yTo

BMAE0

A | 087623531

@E

g1aeo Mano cnoe sanuceisatn
TecTogoE Buasa 1

1","confidence" 0. 88575596},
{"transcrpt":"A sanvcbiBan BUOso 3T0
BMAE0 TECTOBER TECTOBEIE NOTOMY 4T
enaeo Mano crnoe sannceigatn
TECTOEOE BMAS0 NEpBLIA
pas""corfidence™:0 885315658},
{"transcrpt":"H sanvckiEaw BUoeo 3T0
BMAS0 TECTOEEA TECTOBSA MNOTOMY YTO
siaeo Mano cnos sanuceiBaoT

CnoB TECTOBOE BAOED I'IE'I:IBbIH
SAMUCHIBSN pas","corfidence":0.89653778)], "final"
TECTOEOE truel], "result_index": 0%
=15 il =]
nepeEkIA b
Pucynoxk A.5 - ITicis BAajioro nouryky
A Words e X
Euaeo : 3
TecToEaA | 3 35
sanuceisal | 2 x
L
=70 : 1 3
noTomy ;1
uto ;1
mano ;1 25
cnoe ;1 '
nepebii ;- 1
pas ;1 2 2y L
1,5+ —1 —1
‘I - [ -
0.5+ — — 7
BMOED ZANUCHIBEK TECTOBAA My 4T
e Do T SOTTICITOT DA TR,
yTO {'transcript":" A zanMceiBal BMogo 3T0
EM0E0 A BWIEO TECTOBAA TECTOBAA NOTOMY UTO
[ 4 1 eigec Mano cnos sanuceisanT
cnos TECTOEOS BMARD NEpELIN
3aNUCEIBa pas","confidence":0.896537781], "final"
TECTOEDE truel], "result_index":0}
BMOE0
nEpe6IA v K

PucyHnok A.6 - BuzHaueHHs CJIOBHUKA TEPMiHIB BIJI€O

48



JNOIAATOK b
(TOBiIKOBHIA)

OPAI'MEHTH KOY

private void Form2 Load(object sender, EventArgs e)

{

Forml filename = new Forml () ;
axWindowsMediaPlayerl.URL = Forml.filename;
axWindowsMediaPlayerl.uiMode = "none";

}
//3ynMHKa B1OTBOPEHHS Ta 3akKpUTTsa GopMu
private void Form2 FormClosing (object
FormClosingEventArgs e)
{
axWindowsMediaPlayerl.Ctlcontrols.stop ()
axWindowsMediaPlayerl.URL = null;
axWindowsMediaPlayerl.currentPlaylist.clear();
axWindowsMediaPlayerl.close () ;
}
//KHOIKAa 3anyCcKy
private void buttonl Click(object sender, EventArgs e)
{
axWindowsMediaPlayerl.Ctlcontrols.play ()
}
//KHOIOKa Iay3u
private void button2 Click(object sender, EventArgs e)
{
axWindowsMediaPlayerl.Ctlcontrols.pause();
}
//KHOIIKa CTOIY
private void button3 Click(object sender, EventArgs e)
{
axWindowsMediaPlayerl.Ctlcontrols.stop ()

49

sender,
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//3pobuTu Ha BeCb eKpaH

private void buttond4 Click(object sender, EventArgs e)

{

axWindowsMediaPlayerl.fullScreen = true;

}

//301ablIeHHd T'y4Y4HOCTIL

private void buttonb5 Click(object sender, EventArgs e)

{

if (axWindowsMediaPlayerl.settings.volume < 100)

{

axWindowsMediaPlayerl.settings.volume += 10;

}

//3MEeHIEeHHS T'yYHOCTIL

private void button6 Click(object sender, EventArgs e)

{

if (axWindowsMediaPlayerl.settings.volume > 0)

{

axWindowsMediaPlayerl.settings.volume -= 10;

}
//3MeHIeHHS TYYHOCTI1 MpY 3aTMUCHEHH1 KHOIKU
private void timerl Tick(object sender, EventArgs e)

{

if (axWindowsMediaPlayerl.settings.volume < 100)

{

axWindowsMediaPlayerl.settings.volume += 10;

}

private void button5 MouseDown (object sender, MouseEventArgs

timerl.Start ()
}

private wvoid button5 MouseUp (object sender, MouseEventArgs
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timerl.Stop();
}
//361inbmenHs TYYHOCT1 IPM 3aTUCHEHH1 KHOIIKM
private void timer2 Tick(object sender, EventArgs e)

{

if (axWindowsMediaPlayerl.settings.volume > 0)

{

axWindowsMediaPlayerl.settings.volume -= 10;

}

private void button6 MouseDown (object sender, MouseEventArgs

timer2.Start () ;
}

private void button6 MouseUp (object sender, MouseEventArgs

timer2.Stop();
}

// <summary> KoHBepTHMpoOBaHMe wav-daiya Bo flac </summary>
public static int Wav2Flac (String wavName, string flacName)

{

int sampleRate = 0;

IAudioSource audioSource = new WAVReader (wavName, null);

AudioBuffer buff = new AudioBuffer (audioSource,
0x10000) ;

FlakeWriter flakewriter = new FlakeWriter (flacName,

audioSource.PCM) ;

sampleRate = audioSource.PCM.SampleRate;

FlakeWriter audioDest = flakewriter;

while (audioSource.Read(buff, -1) != 0)
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audioDest.Write (buff);
}
audioDest.Close() ;
audioDest.Close() ;
return sampleRate;
}

private void timer2 Tick(object sender, EventArgs e)

{

if (axWindowsMediaPlayerl.settings.volume > 0)

{

axWindowsMediaPlayerl.settings.volume -= 10;

}

private void button6 MouseDown (object sender, MouseEventArgs

e)
{
timer2.Start();
}
private void button6 MouseUp (object sender, MouseEventArgs
e)
{
timer2.Stop();
}
public static int Wav2Flac (String wavName, string flacName)
{
int sampleRate = 0;
IAudioSource audioSource = new WAVReader (wavName, null);
AudioBuffer buff = new AudioBuffer (audioSource,
0x10000) ;
FlakeWriter flakewriter = new FlakeWriter (flacName,

audioSource.PCM) ;

sampleRate = audioSource.PCM.SampleRate;
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FlakeWriter audioDest = flakewriter;
while (audioSource.Read (buff, -1) != 0)
{

audioDest.Write (buff);
}
audioDest.Close() ;
audioDest.Close() ;

return sampleRate;

// OCHOBHOM MeTOn 3amnpoca k Google Voice

public static String GoogleSpeechRequest (String flacName, int
sampleRate)
{

WebRequest request =
WebRequest.Create ("https://www.google.com/speech-
api/v2/recognize?output=json&lang=ru-
ruskey=AIzaSyCPYK7 7/NgpUfWoHof HlhnKaGZAsaMT02Q") ;

request.Method = "POST";

byte[] byteArray = File.ReadAllBytes (flacName) ;

// Set the ContentType property of the WebRequest.

request.ContentType = "audio/x-flac; rate=" + sampleRate;
//"16000";

request.ContentLength = byteArray.Length;

// Get the request stream.

Stream dataStream = request.GetRequestStream() ;
// Write the data to the request stream.
dataStream.Write (byteArray, 0, byteArray.Length);

dataStream.Close () ;



// Get the response.

WebResponse response = request.GetResponse();

dataStream = response.GetResponseStream() ;
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// Open the stream using a StreamReader for easy access.

StreamReader reader = new StreamReader (dataStream);

// Read the content.

string responseFromServer = reader.ReadToEnd()

// Clean up the streams.
reader.Close () ;
dataStream.Close () ;

response.Close () ;

return responsefFromServer;

public static String GoogleSpeechRequest (String
sampleRate)
{

WebRequest request
WebRequest.Create ("https://www.google.com/speech-
api/v2/recognize?output=json&lang=ru-
ruskey=AIzaSyCPYK7 7/NgpUfWoHof HlhnKaGZAsaMT02Q") ;

request.Method = "POST";

flacName, int

byte[] byteArray = File.ReadAllBytes (flacName) ;

// Set the ContentType property of the WebRequest.

request.ContentType = "audio/x-flac; rate="

//"16000";
request.ContentLength = byteArray.Length;

// Get the request stream.

+ sampleRate;
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Stream dataStream = request.GetRequestStream() ;
// Write the data to the request stream.
dataStream.Write (byteArray, 0, byteArray.Length);

dataStream.Close () ;

// Get the response.

WebResponse response = request.GetResponse()

dataStream = response.GetResponseStream() ;

// Open the stream using a StreamReader for easy access.
StreamReader reader = new StreamReader (dataStream);

// Read the content.

string responseFromServer = reader.ReadToEnd() ;

// Clean up the streams.
reader.Close () ;
dataStream.Close () ;

response.Close () ;

return responsefFromServer;

// Decepuanmusauupn JSON-oTBeTa

public class JSon

{

[DataContract]
public class RecognizedItem

{
[DataMember ]

public string utterance;

[DataMember ]
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public float confidence;

[DataContract]

public class RecognitionResult

{
[DataMember]

public string status;

[DataMember]

public string id;

[DataMember]
public RecognizedItem[] hypotheses;

public static RecognitionResult Parse (String toParse)

{

DataContractJsonSerializer ser = new

DataContractJsonSerializer (typeof (RecognitionResult)) ;

MemoryStream streaml = new

MemoryStream (ASCIIEncoding.UTF8.GetBytes (toParse)) ;

RecognitionResult result=
(RecognitionResult) ser.ReadObject (streaml) ;

return result;

}
// BuTaraHHA ayngio IOTOKY 3 Bimeo

{

String str = filename.Substring (0, filename.Length -

4) + ".wav'";

AviManager aviManager = new AviManager (filename,

true) ;



57

AudioStream audioStream =

aviManager.GetWaveStream() ;

audioStream.ExportStream(str.Substring (0, str.Length
- 4) + " temp.wav");

aviManager.Close () ;

WaveFileReader reader = new
NAudio.Wave.WaveFileReader (str.Substring (0, str.Length - 4) +
" temp.wav");

WaveFormat newFormat = new WaveFormat (16000, 16, 1);

WaveFormatConversionStream flac = new

WaveFormatConversionStream (newFormat, reader);

try
{
WaveFileWriter.CreateWaveFile (str, flac);
}
catch (Exception ex)
{
MessageBox.Show (String.Format ("{0}", ex.Message)):;
}
finally

{
flac.Close();

public class Porter {

private static final Pattern PERFECTIVEGROUND =
Pattern.compile (" ( (MB | uBmWM | MBIIMCE |HIB |BIBUIM | BIBIIMCE) | ( (?&1t;=[aga]) (B|BuW
u|Buuce))) $") ;

private static final Pattern REFLEXIVE =

Pattern.compile (" (c[ab])S");
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private static final Pattern ADJECTIVE =

Pattern.compile (" (ee|ue|be|oce | MKy |bIMU | €01 | UM | BV | OV | eM | M |BIM | OM | €TO | OT

olemy|oMy |ux |bx |y |00 |ag|ag|owo|en) $") ;

private static final Pattern PARTICIPLE =
Pattern.compile (" ( (uBm|wBu | yiom) | ( (?2<=[asg]) (em|uu|Bu|om|m) ) ) s$") ;

private static final Pattern VERB =
Pattern.compile (" ( (nuna|wia | eHa | eViTe | ynTe |UTe | MM |BIIM | €11 | Y1 | 14JT | BLIT | 1M |
BIM | €H | MJIO |BIJIO | @HO | AT | yeT | VIOT | UT | BT | €HBEL | UTh | BITE | Mk | Yo | 10) | ( (?<=[asga]) (
nalHal|ere|Tre|mu|t|aleM|H|no|HOo|eT |0T |HEI| TE | ewb |HHO) ) ) $™) ;

private static final Pattern NOUN =
Pattern.compile (" (aleB|oB|ue|be|e|uasvmu | avmu |amMmu | en | un || el | e | o | uit |

Mluam|am|ueMm|em|am|oMm|o|y|ax | uax | ax |el|b |uo| b0 |0|Ua|ba|g) S") ;

private static final Pattern RVRE =
Pattern.compile ("" (.*?[aeunoyrmiog]) (.*)S");

private static final Pattern DERIVATIONAL =
Pattern.compile (".* [“aeuoyrsnsa]+ [aenoyrsosg] . *ocTs?25S") ;

private static final Pattern DER = Pattern.compile ("ocTb?S$");

private static final Pattern SUPERLATIVE

Pattern.compile (" (enme | erm) $") ;

private static final Pattern I Pattern.compile ("us$") ;
private static final Pattern P = Pattern.compile("s$");

private static final Pattern NN = Pattern.compile ("HHS");

public String stem(String word) {

word word.toLowerCase () ;

word word.replace('é', 'e');
Matcher m = RVRE.matcher (word) ;

if (m.matches()) {
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String pre = m.group(l);

String rv = m.group(2);

String temp =
PERFECTIVEGROUND.matcher (rv) .replaceFirst ("");
if (temp.equals(rv)) {
rv = REFLEXIVE.matcher (rv) .replaceFirst ("");
temp = ADJECTIVE.matcher (rv) .replaceFirst("");
if (!'temp.equals(rv)) {
rv = temp;
rv = PARTICIPLE.matcher (rv) .replaceFirst ("");
} else {
temp = VERB.matcher (rv) .replaceFirst("");
if (temp.equals(rv)) {

rv = NOUN.matcher (rv) .replaceFirst ("");

} else {
rv = temp;
}
}
} else {
rv = temp;
}
rv = I.matcher (rv).replaceFirst ("");
if (DERIVATIONAL.matcher (rv) .matches()) {

rv = DER.matcher (rv) .replaceFirst ("");

temp = P.matcher (rv).replaceFirst ("");
if (temp.equals(rv)) {

rv = SUPERLATIVE.matcher (rv) .replaceFirst ("");
lelse{

rv = temp;

}

return word;
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JOJJATOK B
(TOBiIKOBHIA)

CJAMJIU IPE3EHTALIN

XapKiBCbKWMIA HaLiOHa/IbHMI YHiBepcuTeT PagioenekT
Kadeapa Ml \
AtecTaliiHa poboTa maricTtpa

AOCNIAKEHHA METOAIB CEMAHTHUYH
AHAI3Y AYAIOAOPIXKOK

I'Ipep,meT AOCJ’IiA)KEHHH - MeToa4M pO3I'Ii3HaBaHHF| Ta ceMa
aHanisy MOBANEHHA

3apaui gocnipKeHHsn:

= 0ornapn, aHanis ta BUMGip icHyrYOI cMcTeMKM po3ni3HaBaHHA |
MOB/IEHHS;

= aHani3 aAropuTMiB CEMaHTUYHOrO aHanisy;
* NpoeKkTyBaHHA [13;

* po3pobKa nporpamHoro 3abesneyeHHs;

* TecTyBaHHS CTBOPEHOrO NPOAYKTY.

Merta - po3pobKa iHCTpyMeHTy 4N1a po3nisHaBaHHA MoB/e
CeMaHTMYHOrOo aHani3y OTPUMAHOTIO TEKCTY 2



Po3nisHaBaHHA MOBJIEHHS

» [puxoBaHa MapkiBcbka Mogenb
» N-rpamHi mogeni

» Anroputm BiTepbi

noun

house .001
stock 001

Dragon Mobile SDK CMU Sphinx
Google Speech Recognition APl RIS
Yandex Speech Kit RWTH ASR

Microsoft Speech API Simon

iATROS

HTK



CEMAHTUYHUU AHANI3

» BUAANEHHA CTON-CNiB;
> CTEeMMIHT;
» BU3Ha4YeHHA HalbinbLl 3ycTpiYaeMUX CNiB;

» BU3HAYEeHHA TEMATUKU Bip,eo3anv1cy.

Cton csioBa
> Undpu;
P OKPEeMO po3TalloBaHi 3HaKM NyHKTyauii: ., =+ /! 7 1% * ()
» OKpemo posTawosaHi 6ykeu andasiTy;
> 33aMMEHHWKM, JIENPUKMETHMKM, NPUHMEHHUKK, BUI'YKK, CydikcK i NoeaHaHHSA

B6YyKB




CTeMMIHr

»  CTeMmiHr - CKOpO4Y€eHHA cnoBa A0 MOro OCHOBM

bpuTaHCKas MOIMIHA 3HAET 0 MECTOHAXO#IeHHH ocHoBaTe1d WikiLeaks

B cyne CTIIA HaunHaeTcd NPONece NPOTHE POCCHAHNHA, PACCHUTABINETO CTIAM
Tepemonino Bpyuenns HobeneBckoii mpeMun Mupa QORKOTHPYIOT 19 cTpan

B BeinkoGpHTamHH apecToBaH ochoBatedb caifita Wikileaks Tiymnan
AccaHIE

'VKpaHHa HTHOPHDYeT Iep Bpy4enns Hob Koit

IBenckui cya oTKasaTCA paccMATPHBATE ane/LiaHio ocHoBaTens Wikileaks
HATO 1 CIIIA paspaboTats IaHb! 000pOHEI cTpan BalTai npoTHs PoccHi
Toanuia BenmxodpaTtasnn Hauwta ocaoBatens WikiLeaks, Ho, He apecToBaia

B Crokromsye 1 Oc1o ceromns coctontes Bpydente Hobenesckix mpemmii

BU3HAYEHHA HAUBI/IbLL
3YCTPIHAEMUX CJ1IB

T1

[
(3]
%
'S

TS

—
<
(=]
hre]

=I=IEFIEIE R EEE R R EEE

wikileaks
apecToBa

IBe.uHKoGpm‘aH

Ipr'-xen
HOBENIEBCK

OCHOBATEN

momu
opeM
opoT
CTpaH
C¥A

cIa
nepeMoH

[=3 =N F=1 = = =l el fel Fol Fall Fol Fal el =

[=) [=13 =) =) el =) Pl B Fal P e Fa T
Ol=—=[C|—=]C|C|C|C|C|C|C|C
EHEIEEEEEEEE EEE
[=3 F="3 ="} [=7) F=7 F= Fa Py Kl el P e
I EIEEEEEEE EE EE
[=3 =73 = (=] =) =) =) ) f=) =) =) (=3
[=0 [="1 =" =7 F=7 F=" ol ol K= F=T Ferl el Il
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B13Ha4YeHHA TeMATUKH

» B pesynbTaTi CMHIYASPHOr0 PO3K/JaZaHHA OTPUMYEMO AaHi Ana rpadiky

D2
07 <4
.T'J
- 05+
rwens
. 054
-is
04
-
o 00 o1 02 93h o o5  ob  op
024
a" 01
(=11
™ wekileaks
] L]
po L 0f-emm = ../ -
e ]

BUBIP 3ACOBIB PO3POBKH

»MOBa nporpamysaHHA: (# nnatdopmu
~ AVI |
> flac

~Google Speech APi

10
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MOX/IUBOCTI MPOTPAMU

» BUTAraTU ay4iofopixKKy 3 Bigeo

> BiATBOpPtOBATH Bigeo abo ayaio

> pO3ni3HaBaTK C/10Ba 3 ayAioNoToKy Bigeodamny
> 3HAXO0AMUTU OCHOBHI Te3U Bigeo3anucy

> BU3Ha4YaT TeMaTUKy Bigeo

> p06MTI4 NMOWYK NO OTPUMaHMM C/1OBaM

> BiATBOPIOBATM BijeO 3 TOr0O MOMEHTY, Ae 3BY4YUTb LU
CNOBO 11

BUCHOBKHU

> NPOoBeAeHOo oAl CUCTeM Po3Mi3HaBaHHA MOB/IEHHS
» NOCNIAKEHO CeEMaHTUYHUIM aHani3 TeKCTy |

» po3pobneHo 3acib AN BU3HAYEHHA Te3 Ta TemMaTuKu
Bifneo '

> BUKOHaHe TeCcTyBaHHA 3 OL,iHKOK TOYHOCTI po3n|3HaBa
Ta TOYHOCTI BUSHAYEHHA TEMU

12



OAKYIO 3A YBATY




