JoKymeHTalumja 3a TEXHUYKO pellere: TeXHO/I0r1ja ayTomaTCKe CUHTE3e rOBOPA Ha OCHOBY TEKCTA Ha XebpejcKoM je3nKy

O6pa3au 3a npujasy TEXHUYKOr r)EI.LIeI-ba1

Te::;‘:sor TexHoNOrMja ayTomaTcKe CMHTE3e roBopa
pelerba Ha OCHOBY T€KCTa Ha XEGpGjCKOM Je3UuKy
Aytopu )
BbpaHucnas Monosuh, AparaH KHexxesuh, MunaH Ceuyjcku,
TeXHU4YKor
Dapko Mekap, HuKwWwa Jakosswesuh, Aparuwa Muwkosuh, PoH XacoH
pewema
Kateropuja
TeXHU4YKOr Hosu npousBop, yBeaeH y npoussoarwy Ha mehyHapogHom HuBoy (M81)
pewema

3a Kora je paheHo TeXHUUYKO peluete:

TexHWYKO pellerbe je peannsoBaHo 3a notpebe npeayseha AndaHym y Hosom Caay.

Ko KOPUCTU TEXHUYKO pellere:

Mpeay3sehe Aharon Speech Technologies Ltd. ca ceguwtem y Uspaeny.
foanHa Kaga je TeXHUUKO peluere ypaheHo: 2012.

Ko je npuxBaTMo-npumerbyje TEXHUUYKO peluere:

e [lpeko ABe CTOTMHE caenux U cnaboBMANX KOPUCHUKA padyHapa Yy OKBUpY xebpejckor
roBOPHOr Nogpyuja.

e HeKkonnko MHCTUTYumja u npeayseha y WMspaeny, ykmbydyjyhu M HaumoHanHy 6aHKy
M3paena ("Bank Leumi").

Kako cy pesyntatu BepudpukosaHu (og cTpaHe Kor Tena):

1) TexHMYKO peluere je peanr3oBaHo y JlabopaTopumju 3a aKYCTUKY U TOBOPHE TEXHOJIOTUje
Ha PakynTeTy TEXHUYKMX HayKa y Hosom Capy, MMNAeMEHTUPAHO je M UCMUTAHO Ha
pasBojHUM cuctemmma y npeaysehy AndaHym. MpuxeaheHo je Kao HOBM MPOM3BOA Ha
mehyHapogHom HuBoy (M81) opn ctpaHe npeay3eha Aharon Speech Technologies Ltd,
KOje ra KopucTuM 1 NpoMoBULLE Ha TepuTopuju M3paena, rae ce 0BO TEXHUYKO pellere
Hanasn y KomepumujanHoj ynotpebu.

'V ckmany ca onpen6ama IIpasunnuka o nOCMynKy u HauuHy 6peOHO8ArbA, U KEAHMUMAGHOM UCKA3UBAILY
HAYYHOUCMPAXNCUBAUKUX pezyamama ucmpadxcuéaya, xkoju je 21.03.2008. rogune noneo HanwonamHu
CaBeT 3a HAyYHH U TEXHOJIOIIKH pa3Boj Penybimke Cpouje («Ciryxx0enn rmacuuk PCy», 6p. 38/2008).
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2) TMojeAnHN enemMeHTU TeXHUYKOT pellerba 6a3MpaHn cy Ha pe3ynTaTMma OCTBAPEHUM Y
OKBMpPY BULIE TEXHUYKUX M Pa3BOjHUX pellerba, Koja npeacTaB/bajy BepudUKoBaHe
pesyntaTte Ha TeXHONOLWKNM npojekTuma MITHTP y nepmnoay npe 2011. roa, Ha npumep:

TP(M81) “TexHonoeuja aymomamcKe CUHMe3e 2080pA HA OCHOBY MeKCMa Ha
CPNCKOM U Opy2um jyucHOoCnoeeHCKUm jeauyuma” (2010) Aymopu: M. Ceuyjcku, B.
Hdenuh, A. Mekap, 4. Muwkosuh, 4. KHexesuh, M. JaHes; Peanuszamopu: ®TH u
AngpaHym, Hoeu Cad {TR-1644A, TR11001} (www.ftn.uns.ac.rs/ >> O fakultetu >
Tehnicka resenja)

Ceuyjcku M, KynycuHay A. (2007) AymomamcKa Mopg@oa0wKa aHomayuja 3acHo8a-
HQ HG MPAHCHOPMAYUOHUM NPABUAUMA

3) MMpWNOMKeHO je MMCaAHO MULW/bEHE [ABa PELLEH3EHTa, eKkcrnepTta M3 061acTM TeXHUYKOr
pelwekba.

a. NMpod. ap Maja Mapkosuh, Pnnosodcku dakynter — Hosu Cag,
6. MNpod. ap 3opnuya Hukonuh, EnektpoHckn dakyntet — Huw.

4) HacraBHO-Hay4yHo Behe [lenapTmaHa 3a eHEPreTUKY, eNeKTPOHUKY U TeNeKOMYHUKaLUnje
n dakynTeTa TEXHMYKUX HAyKa, HA OCHOBY MWLI/bEHA PELIEH3EHATa U MPUIOKEHUX
[0Kasa, M34ann cy YBeper-e 0 NpusHaBaky TEXHUYKOT pellera, Koje noTephyje Aa oHo
ncnyhasa cee ycnose Aa byae npuM3HaATO KAao HOBWM NPOM3BOA NPUMeErbeH Ha MehyHa-
poaHom HuBoy (M81), y cknaay ca MpasuaHnkom MuHUcTapcTBa.

Ha Koju HauuH ce Kopuctu (Kpatak onmc):

Pewere je peann3oBaHo y BMAY camMocTanHe cOPTBEPCKE KOMMOHEHTE Koja Ce MOoXKe
NPUMEHUTU Y OKBMPY 4YMTaya eKpaHa 3a cnene M cnabosuae, y OyHKUMjU 03By4YaBakba
WHTEPHET CajToBa, KAa0 U Yy PA3HMM APYrMM aniavKauujama, Kao cacTaBHU Aeo mHTepdejca
namehy 4yoseka un mawmnHe. Ob6e3beheH je WUPOK chnekTap QYHKUMOHANHOCTU Koje
omoryhaBajy jegHocTaBHO npunarohaBarbe TEXHUYKOr pellera noTpebama KOHKpPETHOr
cuctema. Y umby nobosbliaHe $nekcMbuaHocTu, peannsosBaH je Behn 6poj nHTepodejca
npeKko Kojux je moryhe uHTerpmcatn codpTBEpPCKY KOMMOHEHTY Yy ogrosapajyhu cuctem,
yK/byuyjyhn uHtepdejc 3acHoBaH Ha cTtatnykoj C++ 6mubanoteum, ActiveX, MS SAPI5, kKao u
MRCP cepsep nHTepodejc. IP cepsep nHTepdejc nocebHo je peanmsoBaH ga 6u ce omoryhuno
CUMYNTaHO ¢yHKUMOHUCae Bule TTS (Text-To-Speech) KOMNoHeHaTa Ha pPasNYUTUM
payyHapyma Yy OKBMpPY ucTor cuctema. OmoryheHo je ayTomaTCKo axypupame
KOHPUrypaunoHux dajnosa, na U camor Koga ansavkauuje nytem HTepHET mpexe.

Onuc TeXHUYKOT peLuemra:

TexHo10rnja ayToMaTCKe CMHTEe3€e roBopa Ha OCHOBY TEKCTA HA Xebpejckom je3nky

CvHTe3a roBopa Ha OCHOBY TEKCTa Cnaja Yy pen roBOpHMX TEXHOJ/IOrMja Koje ce y HoBWje

Bpeme CBe BMLWIE NPUMEHYjY Y NpaKcu. Bennkn je 6poj animkaumja U cepBrMca 3aCHOBaHUX

Ha NPMMEHWN OBe TexHoNoruje. 3aAaTak CUCTEMA 3@ CMHTE3y roBopa Ha OCHOBY TEKCTa jecTe
2/10



http://www.ftn.uns.ac.rs/

JoKymeHTalumja 3a TEXHUYKO pellere: TeXHO/I0r1ja ayTomaTCKe CUHTE3e rOBOPA Ha OCHOBY TEKCTA Ha XebpejcKoM je3nKy

[la Ha OCHOBY NPOW3BOJLHOT YNA3HOT TEKCTA reHepuLle roBOPHMU CUrHaN Koju b1 mopao aa
byne pasym/bMB M Aa 3BY4M NPUPOAHO, TO jecT ga noceayje npo3ogujcka obenexja
KapaKTepMCTMYHA 3a NPUPOAaH JbyACKM roeop. MpupogHa MHTOHAUMja CUHTETM3OBaHOr
rosopa 61TaH je enemMeHT 3a pasymeBakse NOPYKe.

OnNMCcaHO TEXHUYKO pellerbe NpeacTaB/ba CUCTEM 3@ AayTOMATCKYy CMHTE3y roBOpa BWMCOKOT
KBA/IUTETA HAa OCHOBY MPOM3BO/bHOI TEKCTA, NMPUM YeMy Ce NoA BUCOKMM KBA/SUTETOM
noapasymeBa yrpaZrba Npo3ogujckux obeneja KapakTepuCcTUUHMX 3a xebpejcku jesunk. To
ce npe cBera OAHOCKM Ha ayTOMATCKY aKUeHTyauujy TeKcTa u npesohere akueHTyauuje y
CUMBONMYKOM O6NMKY Yy WMHTOHATMBHA obeneXkja Ha aKyCTUYKOM HWMBOY, NPUMEHOM
KnacuPpmuKaumoHmUX 1 perpecmoHmnx ctabana. Kopuwherwem nomeHyTe TEXHUKE BPLUK Ce U
npeavkumja Tpajatba NojeguHUX (OHETCKMX CermMeHata Yy CUHTETM30BAaHOM FOBOpY.
AyTomaTtcka MOpQONOLWKa aHOTauMja TEeKCTa Ha XebpejcKom je3uKy 3acHOBaHa je Ha
NPUMEHN KOMMIEKCHOT eKCMEePTCKOT aropMTMa KOju KOpUCTK TpaHchopmaLMoHa npasuna.

Xebpejcku je3nK npunaga rpynu jesmka ca U3pasmuto CA0XKEHOM rPaMaTUYKOM CTPYKTYPOM,
LWMPOKUM CNEKTPOM NPABOMUCHUX NPaBKIa, penatuBHoO GnekcMbUnHUM pesocnesom peyn
Yy peyeHuum, cTora je NoMeHyTM Npobnem jesaH of Haj3axTeBHUjUX nNpobnema Te BpcTe y
ceeTy. KBanuteTHa obpaga ynasHOr TeKCTa OCHOBHW je Mpeayc/ioB pasBoja FOBOPHMX
cuctema. Y cnydyajy jeaMka ca penatMBHO mManum Bpojem roBOpHMKA KakaB je xebpejcku,
pa3BOj OBAaKBMX CMCTEMA NpeAacTaB/ba nocebaH M3a3oB..

061acT Ha KOjy ce TEXHUUKO peLuerbe OAHOCH:

TexHW4KOo pelwere npunaga obnactm MHGOPMaLMOHO-KOMYHUKALMOHUX TexHooruja (ICT),
paYyHapCKe JIMHIBUCTMKE, Kao M 06/1acTu BewTayke WHTenureHumje. llpeacras/ba
codpTBEPCKY KOMMNOHEHTY HamerbeHY ayTOMAaTCKOj aHOTaUMjM TeKcTa, 0bpaan M KOHBEP3uju
TEKCTya/IHOr CaZip)Kaja Ha XebpejcKoM je3uKy y ayAmMo CUTHan KOju CagpiKu roBop BUCOKe
Pa3yM/bMBOCTU U NPUPOAHOCTH.

I'Ip06neM KOjM cé TEXHUYKMM pellerbem pelwlaBa:

Mpobnem KoHBep3uje TEKCTyasIHOr cagprKaja Ha oapeheHOM je3nKy y roBop BUCOKe
pasyM/bMBOCTM U MPUPOAHOCTM BeOoMa je KomnsekcaH. Xebpejcku jesnK crnaga y rpyny
Tako3BaHux "abjad" je3nka, y Kojuma cumboan yobnyajeHo o3HavyaBajy KOHCOHaHTe. Bokanu
ce HaBoge KopuwheremM AWjakKPUTUYKMX 3HAKoea (nigqud), y NOTNYHOCTM, Camo
AeNMMUYHO, WKW ce He Hasoge yonuwTte. He noctoje jacHo peduHucaHa npasBuna o
CTPYKTYpPU peveHuLe M CKOpPO CBaka KoMbOWHauuja peun je [03BO/bEHa, Npempaa cy
oapeheHe KombuHaumje peun BepoBaTHWje Of, APYrMX. 3HAYEHE Peyn, KOHTEKCT, Kao M
npaBWNaH M3roBOP CBAKOT r/71aca y peyn BeEOMa je BaxKaH Mpu reHepucary TpaHCKpunumje.
PeKoHCTpyKuMja MHPOPMaALMja HEONXOAHUX 3@ FreHepucarbe ,MPUPOAHOr” ropopa Bpwu ce
CamMO Ha OCHOBY TeKcCTa. Peu je 0 cMmynaumju KOrHUTUBHUX NpoLeca KO YOBeKa, Koju ce
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OC/latbd KaKO Ha CBOje JIMHIBUCTMYKO 3Hatbe, TAKO WM Ha 3Harbe O cneumduyHMm
OKO/ZIHOCTMMA KOMYHMKaLMje 1 CBETY KOjU ra OKpY»Kyje.

CuHTe3a roBopa MMa OrpomMaH 3Hayaj Kako Yy TeXHO/IOWKOM CMMUCAY, Tako MU y obnactm
NPUMEHEHE JIMHIBUCTUKE. JedHY WUCTY FOBOPHY LLE/NIMHY YOBEK HWMKaga Hehe m3rosopuTu
ABanyT Ha UCTU HauuH. CuHTeTM3aTop xohe, WITO je 04 OrpOMHOr 3Hayaja 3a JIMHIBUCTUYKE
eKcrnepmmeHTe y KOHTPOJIMCAaHUM YyCnoBMMa. TexHONOruja aytomaTCcKe CUMHTe3e rosopa
npumerbyje ce 3a epMKACHy BOKAJHY KOHTPOAY MEPHUX W yNpaB/baykMX CUCTEMA, 33
jeAHOCTaBHMje y4yere CTPaHWUX je3nKa, BOKasHy KOHTpony KyhHux ypehaja u mobuaHux
anapara, Kao 1 y 6pojHMM annuKaumjama 3abaBHOr KapaKTepa.

Crarbe pelleHoCTH Tor npobnema y cBety:

Mpobnem ayTomaTCKe cMHTE3€e roBopa NpeAacTaB/ba Npobiem M3y3eTHO 3aBUCAH Of je3uKa.
Kao nocnepgumua notpebe 3a NOCTOjatbeM OOMMHUX je3UYKMX pecypca y BUAY eNeKTPOHCKMX
PeYHMKa, MOPPOOWKN aHOTUPAHUX TEKCTYaNHUX Kopnyca, nabenmpaHux roBopHux 6asa,
Kao n noTpebe 3a TECHOM CapaarOM CTpyYHbaKa BEOMA Pa3NNuYMTMX Npoduna, CMHTEe3a
roBopa je camo 3a Makbh BPOj CBETCKUX je3nKa pasBMjeHa A0 HMBOA Koju omoryhyje HeHy
KomepumjanHy ynotpeby. Benmkn uctparkmsaykm TMMoBKM 6aBe ce 0BOM npobiemaTUKoMm,
[OK KoMnaHuje nonyT Google-a u Microsoft-a ynaxKy orpomaH HoBal, y pa3Boj ose obnactu.
YrnaBHoOM ce pagu O je3nuMma 4unja Cy roBopHa noapydja Beoma BenMKa. 3a je3nke ca
MatbMm 6pojem roBOPHMKA pellera Cy UAM MHPEepPUOopHOr KBanuTeTa, UAM yonwTe He
noctoje. bes 063mMpa Ha rope HaBeaeHe npobaeme, aHKETUPareM KpPajHUX KOPUCHMKA
A0N1a3MMO A0 3aK/byyKa ga NpenioXKeHU CUHTEeTM3aTop roBopa 3a TEKCT Ha xebpejckom
je3snKy nocTuke 3ag0BosbaBajyhe pesyntaTe, Kao M Aa je No CBOjUM nepdopmaHcama y
NOTAYHOCTM KOHKYPEHTaH Npou3BoAMMa Te BpPCTe Y CBeTy. 3a Kopnyc og npeko 80000 peun
Koje ce Hajyewhe nojaB/byjy y Xebpejckom je3nKy, AOCTUTHYTa Ta4yHOCT ayTomaTcke
aHoTauuje je nsHag 98 %.

Ob6jawmere CyWTUHE TEXHUUYKOT pellerba U AeTa/baH ONUC Ca KapaKTepucTuKama,
yK/byuyjyhu 1 nparehe nnycrpauuje u TeXxHuuKe yprexke (TeXHMUKe KapaKTepucTuke):

3apaTak CMHTeTM3aTopa roBOpa jecTe Aa Ha OCHOBY Y/a3HOr TEKCTa NpousBede roBOpPHU
curHan Koju he cnywaouy 6utn pasymsemns n genosatn npupogHo. MHpopmaumje o HaunHy
M3roBopa HUCY EKCNINLMTHO 3aAaTe Y TEKCTY, NOTPEOHO MX je Ha HEeKU HauYuH reHepucaTw.
OBO Hamehe yHyTpaly CTPYKTYPY CUCTEMA 3@ CMHTE3Yy roBOpPa HAa OCHOBY TEKCTA, KOju ce
OYHKLMOHANHO MOXe MNOoAeNvUTU Ha MOAY/ KOjUu HA OCHOBY je3nyke obpage TeKcTa
reHepuwe ogrosapajyhy ¢oHeTCKy TpaHCKpUNUMjy, MOAya 33 reHepucarbe NpPO304MjCKUX
obenexja, Kao MU MoAyn 3a reHepucakbe TFOBOPHOr CWUrHaNa, KOjU HA OCHOBY 3a4aTUX
KpuTepujyma, cnajatbem roBopHMX CermeHaTa reHepuile 3By4HU curHan. Llema yHyTpawme
CTPYKTYpe CMHTETM3ATOpPa roBOpPaA 3a TEKCT HA Xxebpejckom je3nKy NpuKasaHa je Ha camum 1.
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Mopayn 3a aymomamcky Mopghos1oWKy aHOMayujy U 2eHepucaHe mpaHCKpunyuje npuKkasaH
je Ha canum 2. YmHe ra moayn 3a arkypuparbe, Koju cagpKn GyHKLMje 3a NpoBeEPY TPEHYTHO
aKkTyesnHe Bep3unje copTBEPCKE KOMMOHEHTE N HEHO aXypupare nytem MHTepHeTa, moayn
33 MHUUMjanmnsaumjy, Koju cagpxu ¢yHkuMje Koje omoryhaBajy mocTaB/batbe YNasHUX W
M3na3HMX NyTakba, M36op ekcTeHsnje dajnoBa, NOCTaB/batbe NPAroBa M NOHAEPA, U KOHAYHO,
MOAyN 33 aHanu3dy K obpaay ynasHoOr TeKCTa, Koju cagpu dyHKuMje 3a noaeny ynasHor
TEeKCTa Ha peyvyeHuue, npeTnpouecupare, npetpary, nopehewe, aHanM3y u esanyauujy,
aHoTauumjy, NnopaBHake, ucnuc n gpyre pyHKuuje.

Tekct CuHme3a z080pa 3ByK

MopdonoluKa
. leHepucarbe Cenexuuja CuHtesa
aHOTauMja TeKcTa :
—» nposoamjcknx —» —p MosesunBarbem
W reHepucarbe 6 } cermeHaTa cermenara
obenexja

TpaHcKpunumje

Cnuka 1. lMpurKa3s cmctema 3a CMHTE3y roBopa Ha OCHOBY TEKCTa

MopdonowKa aHomayuja mekcma u 2eHepucarbe mpaHcKpunuyuje

f f f

AHanuza
AXypupatre — WHuumMjanmsaumja —> Hanmsau

obpaga

Cnuka 2. Mpurkas moayna 3a MopdoOLWKY aHOTaLMjy TEKCTA U FreHepucakbe TpaHCKpunuuje

Moayn 3a aHanu3y u obpagy ynasHor TekcTa NpuKasaH je Ha canum 3. MorKe ce aasbe
noaenutn Ha GyHKUMOHanHe moayne 3a MopdONOLWKY aHaNM3y U npeTpary, npeaobpaay,
eBanyaumjy n aHoTauujy.

Mogayn 3a MopdONOLKY aHaNM3y U NpeTpary BpLWKM aHaAu3y TEKCTa M npeTpary noctojehux
peyHuKa. TeKCcT ce yuyuMTaBa y npousBo/bHOM ¢dopmaTty. Bpwn ce nogena TekcTta Ha
pevyeHunuEe, NP YEMY Ce CBAKOj PeYmn y pevyeHnum goae/byje maTpmua Koja ce TOKOM aHanmse
nonykasa CKynom moryhux umtarba 3a gaty ped. CBaKo uMTarbe cagpxu nHbopmaumje o
MOPGONOWKMM KaTeropmjama peyun uM BepoBaTHoOhM, uymje ce BPeAHOCTM MNONyHaABajy Y
npouecy esanyauuje.
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MpBO ce BpLIM NpeTpara KOPUCHUYKOT pevyHuKa. OBaj peyHMK cagpKu nojmose gedunHUCaHE
O/, CTpaHe KOPWUCHWKa annuKaumje. YKO/NIMKO gaTa pey Huje npoHaheHa, HacTaB/ba ce ca
npetparom noctojehnx peyHmka, n To peyHunKa xebpejckor jesamka, peyHmKa CTPaHUX peun u
M3pasa y xebpejckoj TPaHCKPUMUWUjK, PeYHUKA CTPaHUX Peyn U u3pas3a Yy EHrneckoj
TPAHCKPUNUMjU. YKOIMKO Ce pey He Hanasu HU y jeaHom oz noctojehux peyHuKa, Bpn ce
AYTOMATCKa aHa/IM3a TEKCTa NPMMEHOM aHa/N3aTopa, EKCNEPTCKOr aiIfOPUTMA KOjU CagpiKu
TpaHcpopmauMoHa NpaBuaa reHepucaHa y ¢opmu ctabana KOMMAEKCHE CTPYKType, a Ha
ocHoBy oarosapajyhux mopdosiowkux npasmna. Matpumua untarba reHepulle ce Ha OCHOBY
noctojehux npasuna, Kao u oarosapajyha TpaHckpunumja. Y 3aBMCHOCTM Of TOra Aa Au
03HAY€eHa pey CaZpKun BOKane UM He, BPLWK ce A0AATHO GUANTPUpPatbe MaTpuLe YnuTakba 43
61 ce nocTojehun pe3ynTaT yCKNaAnAKN ca 3aXTEBUMA KOPUCHUKa.

AHanu3a u 06pada ynasHo2 meKcma

MopdonowKa

aHanusa u
e
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AHoOTauumja

Cnuka 3. Mopayn 3a aHanusy 1 obpaay

MpMMeHOM NOMEHYTOr aHanu3aTopa, MeLaBMHOM aKTMBHOr (aHanuW3a) M nacuBHOT
(npeTpara) npwuctyna, 3HAaTHO je CMakEHO BPEMe WHUUMjanu3auuje, CMakbeH je 6poj
AedrHULMja Y PEYHMKY 33 ABa peda BeAuMuMHe, Yume je omoryheHa npumeHa copTBepcKe
KOMMNOHEHTe Yy OKBWMPY anjuKauuja Koje ce W3BpLIABAjy Y peanHOM BpemeHy, nonyt
anauMKaumje 32 ayTOMaTCKy CMHTE3y roBopa Ha OCHOBY TEKCTa. YKO/IMKO HAaKOH npoueaypa
npeTpare M aHasn3e MaTpmMLa YMTarba OCTaHe NpasHa, BPLWK ce npeauKumja TpaHCKpmnuuje
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Ha OCHoBY yHanpeps, geduHMCaHMX NPaBuaa, Y 3aBUCHOCTM OZ, TOra A3 /X je pey HanucaHa Ha
xebpejcKoM MU Ha NATUHCKOM MUCMY.

Mogyn 3a npeTtnpouecuparbe NpoHanasu ckpaheHuue, AaTyme, agpece eNeKTPOHCKe
nowTe, 3HAaKOBE MHTEPNYHKUMje, cneunjanHe Kapaktepe, dpase U CIMYHO, M HAa OCHOBY TOra
BpLIKX 0Bpaay, Kao M NOHOBHY aHaNMU3y U NpeTpary U3merbeHuUX Ae10Ba TEKCTa Yy 3aBUCHOCTH
04, KOHTeKcTa. MNocebHe CTpyKType nsrpaheHe cy ca LM/beM Aa Ce Y CBaKOM TPEHYTKY U Npwu
CBAKOj TpaHcpopmaLmju o4yBa 3aBUCHOCT 04, OPUIMHANHOT TEKCTA.

Eeanyayuja mampuye yumara

PamaTnyKa

v

A

eBasyaumnja
v
CemaHTM4Ka

v

A

eBanyaymja
v
Esanyauumja

v

A
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v
EBanyauuja
dpaze
v
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eBanyaymja
v
Hukya

v
EBanyaunja maTpuue Ymtarba Ha OCHOBY

v

A

eBanyaumja
v
KoHTeKcTHa

v

A

eBasyaumuja

Cnuvka 4. Moayn 3a eBanyaumjy

Mogayn 3a eBasyaumjy npuKkasaH je Ha cavum 4. OBaj moayn oapelhyje BepoBaTHohy cBaKor
nojeaAuHaYHOr Ymtartba NPMMEHOM CTATUCTUYKMX NOAATAKa, FPAMATUYKMX U CEMAHTUYKMUX
npasmna, MHPopmaLMja O NOJIOXKajy PEUYM Y PeYEHULN, NPaBMaa U3roBOPa, KOHTEKCTyasIHe
3aBUCHOCTM WU cAnYHO. Moxke ce noaenutM Ha Moay/ae 32 rpamaTuuKy eBasyauwmjy,
CEMAHTUYKY eBanyaunjy, esanyauumjy CANYHOCTM, OPEKBEHUMJCKY eBanyauujy, HUKyS,
eBanyaumjy (eBanyaumja KapakTepmucTUYHa 3a xebpejcku jesunK, npouemyje ce BepoBaTHoha
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yuTara 3a AaTy ped nopeherbem noHyheHe TpaHCKpunumje ca yobuyajeHOM Bep3njom
M3roBOpa peyun), U KOHAYHO, MOAYN 33 KOHTEKCHY eBanyauujy aate peyun. Pesyntatu ce no
noTpebu ynoTnykwyjy nocmaTparbemM HajBepoBaTHUjer NPeTXOAHOr W HajBepoBaTHUjer
cnepgeher uuTtarba 3a AaTy ped. [lojeamHadHe pesyntate moryhe je yK/byuyutn uam
MCK/bYYUTU Y 3aBUCHOCTM o4 npumeHe. Moryha je n goaena nojeAMHaYHUX NOHAEPA CBAaKOM
oJ4, pesynaTtaTa.

Mocneprn moayn jecte moayn 3a aHOTAUM)Y, KOjU HA OCHOBY pe3ynTaTa reHepucaHux og,
CTpaHe NPeTXoHMX MoAyna BpLiM oaabup Hajbosber YMTakba 3a CBAKY OZ PEYMN Y PEYEHULLM U
reHepuie 3axTeBaHW M3nasHu ¢opmat. Mopdoiowkn ob6AnK peun onucyje ce AoLeNOM
oarosapajyhux kKateropuja u3 ckyna og npeko 3000 moryhux cTakba, NOAE/bEHUX Y
Tpuaecetak rpyna. [opea aHoTauuje M TpaHcKpunuuje, obesbeheHe cy M poaaTHe
nHdopmaumje, nonyT BPEAHOCTU NOjegMHaAYHMX BepoBaTHOha, O3HAKa MPUMAPHOr WU
CEeKYHAApHOr Harnacka, 03Haka MHTOHaLUMje U nay3a, NoKa3MBaya Ha OPUrMHaANaH TEKCT Koju
ce KOpUCTe 33 03HaYaBake NojegMHAYHMX PEUN NPM aYTOMATCKOj CUHTE3M FOBOPA U APYTH.

Mogayn 3a npedukuyujy npo3zodujckux obesiexja 3aCHOBaH je Ha NPUMEHMU KNnacuPUKaLMOHUX
n perpecnoHux ctabana (CART). ObyyeH je Ha ¢GOHETCKM M MOPGHONOLIKM aHOTUPAHO]
roBopHoj 6asun. N3rpaheHa cy perpecnoHa ctabna Koja ce Kopucte 3a NpeauKLnjy OCHOBHE
YYECTaHOCTM U Tpajatba NojeAuHavyHux GoHema NPUIMKOM CUHTe3e rosopa. [puamMkom
n3rpagr.e perpecnoHmx ctabana y o63mp je yseto npeko 600 pasnnumTmux KpyTepujyma, Ha
OCHOBY KOjUX je M3BPLIEHO HUXOBO rpaHame. Kputepujymn cy aepuHMcaHM Ha OCHOBY
dOHETCKOr OKpyXKeHa, BpcTe poHema, NO/0XKaja peun y pevyeHuun, nonoxaja ¢oHema vy
OKBMPY peun u camyHo. [lpuankom eBanyauuje Mmogyna KeanuteT npeasuheHunx
npo3oaujcknx obenexja ouereH je oueHom 3,9 no MOC ckanum (moryhu oncer ougeHa je og,
1 n0 5, roe je 5 oueHa Kojom 61 6UO OLLEHEH JbYACKN FTOBOP).

Mopayn 3a cenekyujy ceameHama BpwWW OfabUP ONTUMANHUX TFOBOPHUX CermeHaTa
pasnnumnTe ayxunHe. Cnajatbem ofabpaHunx cermeHaTta fobuja ce roBopHU curHan. OcHoBHa
jeAnHMLUA CUrHana KojomM ce onepuile y npouecy cenekunje jecte nonyrnac (half-phone).
CBMM nosyrnacoBMma Koju cy KaHamaatu 3a u3bop, Kao n moryhum npenasmma namehy wumx
NPUINKOM ceneKkunje, aoaesbyjy ce oarosapajyhe meTpuke Ha OCHOBY Kojux ce dbopmupa
TPENUC CTPYKTypa. Butepbu anroputmom BpLlUM Ce MpPOHanaxewe ONTUMAIHE CEKBEHLLE.
[opena meTpuke BpwK ce Ha ocHoBY Beher B6poja KpuTepujyma. OBM KpUTEPUjyMU MOTy ce
CBPCTATU y ABe OCHOBHe KaTeropwuje: (1) Kputepujymu cnajarba v (2) LusbHU Kputepujymu.

Kputepnjymmn cnajarba oapehyjy ,ueHy” cnajakba nojeanHux nonyrnacosa. Keanuter
CMHTETU30BaHOI roBopa ymHorome 3aBucu o m3bopa mecTta Ha Kojuma he ce curHanu
cnajatu. lNoxes/bHO je Aa ce aKycTUUKa obenekja cermeHaTa Koju ce chajajy wTo Bulle
mehycobHo noaypapajy Ha mecTy cnajamba ga 6u ce gobvo WTO NPUPOAHUjU TOBOPHMU
curHan. lMokasano ce Aa cnajakbe CermeHata Ha rpaHuuama uamehy rnacosa 3HauvajHO
HapyLlaBa KBa/NMTET CUMHTETU30BAHOI CUTHaNaA, Na ce TaKBUM npenasvma A0A4e/byjy Bulle
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BPEAHOCTU METPUKE Npena3a.

UnbHU Kputepujymn oapehyjy MeTpuKy Koja 3aBMCU of, cTeneHa nogynaparba nsabpaHux
aKyCTUYKMX obenexkja nojeauMHOr nonyriaca ca BpegHoOCTMMa Koje Hamehy npeasuheHa
npo3oamjcka obenexja. Ta obenerkja cy Ha Npumep Tpajatbe M OCHOBHA Y4eCTaHOCT rnaca.

M3 cBera HaBefeHor cregu Aa ce MPUANKOM ceslekuuje NpupoaHo Hajuewhe 6upajy
CEKBEHLE O, HEKO/MKO BEe3aHWX MNOJIYrN1acoBa, Kao M Aa ce Te CekBeHue Hajyewhe
npeKknaajy Ha cpeanHama rnacosa (rae ce 3By4YHM CUrHaa CMaTpa CTalMOHapPHUM).

Moayn 3a cuHmesy rnose3usaremM ceameHama nocnefrbn je mMoayn Koju ydecteyje y
npoLecy reHepucawa roBopHor curHana. Osaj mogyn peanunsosaH je npumeHom TDPSOLA
(Time Domain Pitch Synchronised Overlap and Add) anroputma. Mpuankom cnajarba
cermeHaTta y3sumajy ce y ob63uMp nogaum AobujeHM Kao M31a3 moayna 3a npeaukuumjy
Npo304MjcKNX obenexja, Kao U moayna 3a cenekuujy cermeHaTa. [owTo y roBopHoj 6a3u
Huje moryhe npoHahu rnacose KoOju y MNOTNYHOCTM MCNyHABAjy 3axTeBe reHepaTopa
nposoguje, ogabpaHe cermeHTe curHana noTpebHO je A0AaTHO NPUMAAroguMTM LUJBbHO]
nposoauju. To nogpasymeBa U3MeHY OCHOBHE y4YecTaHOCTU (canKa 5), uameHy eHepruje u
Tpajatkba rnaca.

S R i 5
O SO e o

Moeeharbe OCHOBHE yHeCcTaHOCTHU Ymarere OCHOBHEe y4ecTaHoCTH

Cnuka 5. NMpomeHa oCHOBHe yyecTaHOCTU curHana npumeHom TDPSOLA anroputma

Kako je peanu3oBaHO M rge ce npumeryje, O4HOCHO Koje cy moryhHocTM npumeHe
(TexHnuke moryhHoctm):

TexHWYKO pellerbe Yy NOTNYHOCTM je COPTBEPCKO, LWUTO 3HAUYM Aa 33 Heroso GpyHKLMOHMCAbE,
nopes payyHapa npoceyHux nepdopmaHCK, HMje HeonxodaH nocebaH xapaBep.

KopucHuumma cy foctynHe 6pojHe TeXHUYKe MoryhHOCTU:

° KoHBep3nja Npomn3BO/bHOI TEKCTA Ha XebpejcKom je3uKy y pasym/bMB U NpUpPOAaH
CUHTETU30BaHM roBop.

° MoryhHocT nséopa nsmehy Hekonmko noHyheHmx rnacosa.

9/10



JoKymeHTalumja 3a TEXHUYKO pellere: TeXHO/I0r1ja ayTomaTCKe CUHTE3e rOBOPA Ha OCHOBY TEKCTA Ha XebpejcKoM je3nKy

° MoryhHOCT noaelwaBarba NapameTapa Kao LWTO Cy [/1ACHOCT, BMCMHA W Op3MHa
n3rosopa.
° MoryhHocT obpage TeKcTa ca BOKaAuma unu 6es wux, Uam ca AeSIMMUYHO A04aTUM

BOKanuma (HuKya).

° UcnpasHa nHTepnpeTauunja peyn y 3aBUCHOCTU O, KOHTEKCTA.

. McnpaBHa uWHTepnpeTauvja enemeHata Kao WTo cy AaTymu, undpe, TenedoHCKM
6pojeBun 1 ckpaheHULe, agpece eNIeKTPOHCKe nowTe, HTepHeT agpece U CNMYHO.

° MoryhHOCT McnpaBHOr YMTaka Be/UKor 6poja CTpaHMX peun M M3pasa, yKbydyjyhu
MMeHa nnua, reorpadcke NojMose, CTpy4He U3pase U CANYHO, BUNo Aa cy HanucaHu
Ha XxebpejCKoOM MM Ha NAaTUHCKOM MUCMY.

° MoryhHOCT npowwupera peyHuMKa W u3meHe noctojeher peyHMKa Ha 3axTeB
KOPWUCHMKA, Kopuwherem NprMBaTHOT KOPUCHUYKOF PEYHMKA.

° MoryhHoCT MHTerpaumje copTBEPCKE KOMMOHEHTE 3a CMHTE3y FrOBOPa Yy pPas/inyumTe
cucteme, nomohy MHTepdejca peannsoBaHUX y Te cBpxe (MHTepdejc 3acHOBaH Ha
cTatTuykoj C++ 6ubnamnoteum, ActiveX, MS SAPI5, MRCP cepBep nHtepdejc n gpyru).

° MoryhHOCT 3aMeHe WHTEPNYHKUMjCKMX 3HAKoOBa M CNeuMjanHUX KapaKkTepa
oArosapajyhnm TeKCTom, Kao M cpuLakba TEKCTA Ha 3aXTEB KOPUCHMKA.

° MoryhHocT cumyntaHor pyHKUMOHUCama Buwe TTS KOMNOHEHaTa Ha PasANYUTUM
payyHapuma y OKBUPY UCTOT cucTema, 3axBasbyjyhu IP server uHtepdejcy.

° MoryhHocT oncnyuBarba Beher 6poja MCTOBpEMEHMX KOMYHMKauMja Ha penaunju
4YOBEK-MalUMHA Ha pavyyHapy NpoceyHux neppopmaHcu.

[okasu (npunosu):

e [IncaHO muwsbere ABa peueH3eHTa, ekcnepTa U3 o061acTn TeXHUYKor pewera.

e Konuja YroBopa o U3paauy cMHTETM3aTopa 3a xebpejcku jesnk nsmehy npeayseha Anda-
Hym n “Barometer Investments 2000” 13 U3paena.

e YBepere 0 NpM3HaBakby TEXHMUYKOT pellerba HactaBHO-Hay4yHor Beha PakynteTa TexHu-
YKUX HayKa, Ha OCHOBY MMULL/bEHA PELEH3eHaTa U NPUNOXKEHUX A0Ka3a, M34aTo HaKoH
oarosapajyhe npoueaype Ha [JenapTmaHy 3a €HEPreTUKY, eJIEKTPOHUKY U TeNeKOMYHU-
Kaumje.

Hosu Caa, neuembap 2012. roanHe.

MoaHocunay, npujase:

Hapko MNekap
(nupekTop AndaHyma)
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SOFTWARE DEVELOPMENT AND TECHNOLOGY LICENSE AGREEMENT

AGREEMENT, made and entered into as of the 2nd of July 2008 (the "Effective Date"),
by and between

AlfaNum Itd., Serbian company, which has its principal offices at Trg Dositeja
Obradovica 6, 21000 Novi Sad, Serbia ("AlfaNum"),

and

Barometer Investments 2000, Itd., Israeli corporation which has its principal offices at
Kibutz Glil-Yam, Hertzliah, 46905 ISRAEL ("Barometer").

1. DEFINITIONS AND DECLARATIONS

L.I. "Text to Speech Synthesis" (TTS) shall mean software capable of converting plain
text into audiable speech signal.

1.2. "Automatic Speech Recognition" (ASR) shall mean software capable of
converting audio signal into text.

1.3.  AlfaNum will provide a multi-disciplinary team with expertise in each of the
areas critical to the success of the project. AlfaNum is skilled in the areas of:
* Digital speech processing;
® Voice recording and labeling;
* Syntactic and semantic text analysis and prosody generation;
® Text tagging;
® Object oriented programming;
® TTS interface implementation.

1.4.  AlfaNum has already developed the following software modules:

® TTS for Serbian, Croatian and Macedonian languages;
Software tool for automatic phoneme boundary positioning (using ASR);
Software tool for semi-automatic phoneme boundary corrections;
Software tools for text tagging;
TTS interfaces: MS SAPI' 4 and 5, and MRCP2.

' Microsoft Speech Application Programming Interface
? Media Resource Control Protocol




1.5,

1.6.

1.7.

achieving major cost savings.

The design will be based on modular approach thus enabling easy and cost-
effective system changes and enhancements, as well as building similar solutions
for other languages and/or voices,

The proposed solution by AlfaNum uses a combination of tried and tested sub-
Systems as well as data provided by Barometer, which are obtained in accordance
to specified standards, proposed and controlled by AlfaNum. AlfaNum is
therefore confident that the proposed approach will provide a high quality,
reliable and efficient system, which will be easily used in any application.

2. DEVELOPMENT

2.1.

2.2.

i}

24.

The goal of this project is to develop an intelligible, reliable and efficient TTS
system in Hebrew language.

Development of high quality TTS software requires large knowledge in the field,
possibly some of the modules already developed, a large and labeled speech
database and linguistic information in order to provide prosody information.
AlfaNum already has extensive know-how and most of the modules and tools

Given the high quality training data for the TTS, AlfaNum will integrate it into its
existing TTS engine and optimize it for the Hebrew language and required

purpose.

The online speech synthesis system should be fast and efficient, using only the
necessary amount of computer resources. It should work reliably on Pentium IV
2GHz CPU with 256MB of RAM, consuming not more than 10% of CPU time
during synthesis. This enables other applications to use System resources freely,
and gives the opportunity to use one PC as a server for more than 10 simultaneous
synthesis tasks.




2.5. TTS engine will support standard interface protocols: MS SAPI 4 and 5, as well
as MRCP.

3. MANAGEMENT

3.1. The project team will consist of two main teams: the AlfaNum team and the
Barometer team. Each team will perform the tasks described in Workpackage
description.

3.2. The Project manager on the AlfaNum side will be Milan Selujski, and the
supervising manager will be Darko Pekar. Mr. Se€ujski will be accountable for
delivery of the project, having full authority over the necessary resources, and will
be the main contact for the work.

3.3. The Project manager on the Barometer side will be Ron Hasson.

3.4. The structure of the project team:

HebrewTTS Company

AlfaNum Company

4. WORK PACKAGE DESCRIPTION

4.1.




4.2. Work package table:

4.3. Gantt chart is given in Apendix A.

5. PAYMENT AND PAYMENT SCHEDULE

3 L.




6. OWNERSHIP OF INTELLECTUAL PROPERTY

6.1.

6.2.




6.6.

7. WARRANTY AND MAINTENANCE

7.1.

T

s

8. DEMONSTRATION

8.1.

9. FUTURE PROJECTS

9.1. Both AlfaNum and Barometer agree that there could be future similar projects,
where Barometer will commission a TTS building project to AlfaNum. Each of
these future projects will be managed on the same principles as this one, and only
appropriate anex to this contract will be signed.

10.ENTIRE AGREEMENT

D"ﬁ 2000 I




10.1. This Agreement sets forth the entire understanding, and hereby supersedes any
and all prior agreements, oral or written, heretofore made, between the parties
with respect to the subject matter of this Agreement, and there are no
representations, warranties, covenants, agreements or understandings, oral or
otherwise, express or implied, affecting this Agreement not expressly set forth
herein.

11.GOVERNING LAW

11.1. This Agreement shall be governed by, and construed in accordance with, the laws
of the United Kingdom, or other country on which both sides agree, without
regard to its conflict-of-laws rules.

12.DISPUTE RESOLUTION

12.1. In the event of a dispute hereunder, the parties agree to use reasonable efforts to
negotiate a resolution to such dispute for a period of 30 days, or such longer
period as the parties may agree upon. If no resolution is agreed upon after 15 days
of such negotiation, each party shall involve a senior executive of such party in
the negotiation for the remainder of the 30-day or other agreed-upon period.

IN WITNESS WHEREOF, the parties have hereunto set their hands and seals.

Barometer Investments 2000 ltd./ AlfaNum Itd.

07¥3 2000 MYYn Y0t

By: L L] [219KHoR By: 4ok U

Name: Ron Hasson ~ E&l 72497 Name: Darko Pekar
Title: CEO Title: CEO
Date: 02.07.2008. Date: 02.07.2008.
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PELLEH3UJA TEXHUYKOTI PELLEHA

Mogauu 0 TEXHUYKOM peLuekby:

TEXHOI'IOFMja dyTOMaTCKe CUHTE3€e roBOpa Ha OCHOBY TEKCTA Ha

HasuB TexHUUKOr peluema: . .
xebpejckom jesunky

Bpanucnas Monosuh, paraH KHexxesuh, Munan Ceuyjcku, Japko

AyTOpu TEXHUYKOT pelueHa:
yrop P Mekap, HuKwa Jakosswesuh, Aparnwa Muwrosuh, PoH XacoH

Peanusatopu: AndaHym y Hosom Caay

Pa3Boj TTS u ASR cuctema 3a xebpejcku jeauk, AnpaHym u

oot o .
POJeKTM Ha kojum Je passnjero Barometer Investments 2000 (2008-2012)

O6nacT Ha Kojy ce oaHOCU: EneKkTpoHUKa U TenekoMyHuKaumje (yxe: ICT)
Aharon Speech Technologies Ltd, Hekonuko npeayseha y Uspaeny
KopucHuuu: YR/byuyjyhu HaumoHanHy 6aHry U3paena (Bank Leumi), npeko 200

cnenux u cnaboBuANX KOPUCHUKA padyHapa.

Karteropuja TexHuuKor pewera: Hosu npoussoa Ha mefhyHapogHom Husoy (M81)

Mopauu o peLieH3eHTy:

Ume, npesvme u 3Bam-e: Op Maja Mapkosuh, BaHpegHu npodecop

Y3ka Hay4Ha obnacT 3a Kojy je usabpan | M3abpaHa y 3Barbe BaHpeaHor npodecopa 20.12.2012.
Yy 3Bambe, Aatym u3bopa y 3Barbe U Ha ®unosodpckom pakyntety y Hosom Capy,

Ha3uB ¢akynTeTa: 3a Y.H.0. AHrUCTMKa (HayKa O je3uKy)

YcTaHoBa rae je 3anocneH: dunosodcku dpakyntet, YHuBep3suTeta y Hosom Cagy

CTpy4YHO MULL/bEHE PELIEH3eHTa:

Pe3yntaT HayyHO-UCTpaxkMBayKor paga “TexHoNOornja ayTomMaTcKe CMHTE3e roBopa Ha OCHOBY TEKCTa Ha
xebpejckom jesuky ” ucnyraBa ycnose 3a NpU3Hakbe CBOjCTBA TEXHUYKOT peLlerba M TO Kao HOBU NPOU3BOA,
yBegeH y npousBoary Ha mehyHapoaHom Husoy (M81), cee y cmucny ogpenbu Koje ce ofHOCE Ha
TeXHU4YKa pewera y MpaBuaHuky Koju je 21.03.2008. rognHe noHeOo HaLMOHaNHM caBeT 3a HayyHW U
TEXHO/I0WKK pa3soj Penybanke Cpbuje.

O6pa3noxere 3a TEXHUYKO pellere (TP):

e Onuc TP u npobnema Koju pewasa: TP obe3behyje ayTomaTcky mopdoNOLWKy aHOTaLMjy TeKCTa Ha
xebpejcKoM je3nKy U KOHBEP3Ujy TEKCTYa/IHOT CagpiKaja y roBOP BUCOKE pa3yM/bUBOCTU U MPUPOAHOCTH.

e Kako ce npumerbyje U Koje TexHuuyke moryhHoctu mma: TP je peanusoBaHO y BMAy camocTasiHe
codpTBEPCKE KOMMOHEHTE KOja C& MOXe MPUMEHUTU Y OKBUPY PA3HOBPCHUX aniuKaumja, Kao cacTaBHU
Aeo uHtepdejca nsmely YoBeka U MalUMHeE.

e KaKo je peanusoBaHo: TP je pa3BujeHO MPUMEHOM Hay4yHUX METOJa, Ha COMNCTBEHOj onpemu u 6e3
kopuwhera Tyhe nateHTHe/ANLEHLHE AOKYMEHTauuje.

e [pge ce npumemyje: MNpepysehe Aharon Speech Technologies Ltd. kopuctu u npomosuwe TP Ha
TepuTopuju W3paena, rae ce OHO Hanasu y KomepuwujanHoj ynotpebu, of cTpaHe rope HaBeAeHUX
KOPWUCHUKA.

78

Y Hosom Cagy, 21.12.2012. roguHe.
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PELUEH3UJA TEXHUYKOT PELLEHA

Moaauu o TeXHUYKOM peLlemy:

Hasue TexHUYKOr pelueba:

TexHO/I0rnja ayTomMaTCKe CMHTE3€e roBopa Ha OCHOBY TEKCTa Ha
xebpejckom je3unky

AyTOopU TEXHUUKOT peLuerba:

BpaHucnas MNonosuh, [paraH KHexkesuh, MunaH Ceuyjcku, Japko
MNekap, HuKwWa Jakossbesuh, parvwa Muwkosuh, PoH XacoH

Peanusaropu: AndpaHym y Hosom Cagy

MpojeKkTu Ha KojuMm je pasBuUjeHO:

Pa3Boj TTS u ASR cuctema 3a xebpejcku jeauk, AnpaHym n
Barometer Investments 2000 (2008-2012)

O6nacT Ha Kojy ce ogHOCK: EnekTpoHuKa u TenekomyHuKauuje (yxe: ICT)

Aharon Speech Technologies Ltd, HekonuKko npeayseha y Uspaeny

KopucHuuu: YK/by4yjyhu HaunoHanHy 6aHky U3paena (Bank Leumi), npeko 200

cnenux v cnaboBMamx KOPUCHMKA padyHapa.

Kareropuja TexHU4KOr peluema: HoBwu npoussog Ha mehyHapoaHom HuBoy (M81)

NMogaum o peueHseHTy:

Ume, npesume 1 3Batbe: [p 3opuua Hukonuh, pegosHu npodecop

Y3Ka Hay4Ha obnacT 3a Kojy je usabpaH | M3abpaHa y 3Bare pegoBHor npodecopa 01.03.2000.
y 3Bakbe, JaTym u3bopa y 3Barbe u Ha EnektpoHckom dakyntety y Huuwy,

HasuB ¢pakyaTeTa: 3a y.H.0. TenekoMmyHuKauuje

YcTaHoBa rge je 3anocnex: EnexTpoHcku gakynteT, YHUBep3uTeTa y Huwy

CTQ!‘-IHO MULLJbEHE PELEH3EHTA:

Pe3ynTaT HayyHO-UCTPAKMBAUKOr paga “TexHonorvja ayToMaTCKe CMHTe3e roBopa Ha OCHOBY TEKCTa Ha
xebpejckom je3nky ” nucnyrasa yc10Be 3a NPU3Hake CBOjCTBA TEXHUYKOT pPeLea U TO Ka0 HOBU NPOU3BOA,
yBegeH y npousBogikwy Ha mehyHapopaHom HuBoy (M81), cBe y cmucny oapenbu Koje ce ogHoce Ha
TeXHUYKa pelwera y MpaBuaHuKy Koju je 21.03.2008. rogmHe poHeo HaunoHanHu caBeT 3@ HayyHu U
TEXHONOWKM pa3Boj Penybnnke Cpbuje.

O6pasnoxKere 3a TeXHUYKo pelere (TP):

Onuc TP u npobnema Koju pewwasa: T P npeac TaB/ba CUHTETM3ATOP roBOpa 3a TEKCT Ha xebpejckom
jesuky. OmoryhaBa KOHBEP3Mjy TEKCTYa/IHOT caJprKaja Yy roBOp BUCOKE pa3yM/bUBOCTU U MPUPOLHOCTH.

Kako ce npumeryje U Koje TexHuuke moryhHoctM uma: TP je peanus3oBaHO y BuAy cCamocCTanHe
codTBepcke KomnoHeHTe. O6e3beheH je Behn 6poj uHTepdejca Nnpeko Kojux je moryhe nHterpucatv osy
KOMMOHEHTY Yy oarosapajyhu cucrem.

Kako je peanusoBaHo: TP je pa3BMjeHO MPUMEHOM HayYyHWX METOZA, Ha COMCTBEHOj onpemu n Hes
Kopuwhera Tyhe nateHTHe/AMUEHUHE JOKYMEHTaLUM]e.

roe ce npumemsyje: Mpepysehe Aharon Speech Technologies Ltd. npuxsaTtuno je TP Kao HOBM NPOM3BOJ,
Ha mehyHapogHOmM HuBOY. KOpUCTM ra u npomoBuile Ha Teputopuju Uspaena, rge ce TP Hanasun y
KOMEpUMjaiHOj ynoTpebu, of, CTpaHe rope HaBeAeHUX KOPUCHUKaA.

Y Huuwy, 28.12.2012. roguHe.
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i, YHUBEPSNTET AKYATET
?W Y HOBOM CARAY ¥ TEXHUUKHX HAYKA

Tpr Jocureja Oopagosnha 6, 21000 Hosu Caj, Peny6amka Cponja S
JHexanar: 021 6350-413; 021 450-810; IenTpana: 021 485 2000 CHCTEM

PagaynosoxctBo: 021 458-220; Crynenrcka ciyxoa: 021 6350-763 MEHAIIMEHTA 1
Teume paxe: 021 458-133; e-mail: findean@uns.ac.rs LA G L N RO

Ham 6poj:  Ol.cn
Bai 6poj:
Hatym: 2013-01-30

N3BOJA U3 3AITMCHUKA

HacraBHo-HayuHOr Beha ®akynrera TexHWYkux Hayka y Hoom Cany, Ha 4.
penoBHOj ceqHUIU oapxkaHoj AaHa 30.01.2013. roaune, qoHeNO je ciienehy omIyKy:

-Hél’lO”lp(!ﬁHO U3zoCmae/beHo-

Tauka 15.1.31.: ITumarea HAy4HOUCMPAICUBAUKOZ Pa0a U mehyHapooHe capaorse /
eéepupukayuja HOGUX MEXHUUKUX Peulerba

Onnyka
Ha 0CHOBY MO3HTHBHOT H3BEIITaja pereH3eHaTa Bepudukyje ce
mexHuuKo pewierve (M81) noo nazugom:
TEXHOJIOTHJA AYTOMATCKE CHHTE3E TOBOPA HA OCHOBY TEKCTA
HA XEBPEJCKOM JE3UKY

Aytopu TexHuukor pemewa: bpanucnas [lonosuh, /[paran Kuexeruh, np Muian
Ceuyjcku, apko Ilekap, Huxma JakomeBuh, [Iparuma Munikosuh, Por Xacow.

-HENnOmpeoHo U30CMasbeH0-

3anuCcHUK BOAMIIA: B4 x JlexaH /
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