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BBEJIEHHUE

[MudpoBas o0OpaboTka CUTHAIOB SIBISIETCS OJHOM M3 HaWBaKHEUIINX
TEXHOJIOTU, BO MHOTOM OIpEAENSIONIEe MPOrpecc HAyKu M TEXHUKH.
3HauuTeNbHBIE M3MEHEHUS YK€ TPOU3O0IUIM B IIUPOKOM Toje cdep
NeATeNbHOCTH, U TEeNmepb Kaxkjas OTAelbHas o0iacTh 001ajaeT CBOEH CBOUM
COOCTBEHHBIM HampaBiieHWEM pa3BuTus. JlaHHas paboTa Kak pa3 MOCBSIIEHA HE
OO0IIMM KOHUENIHUSIM, a Y3KUM, crienanu3npoBaiubiM Metoaam LHOC.

Cuctembl LHOC paboraroT ¢ cUTHajllaMM U TNPEACTaBIAIOT co0oi Habop
MaTeMaTUYECKUX METOJI0B, MOAXOA0B U aJITOPUTMOB 11 00pabOTKU(TIpOBEAECHUS
HEOOXOIMMBIX BBIUMCIEHUN) TMoOclie UX NpeoOpazoBaHuss B LUPPOBOMl BHI.
OO6paboTKa CUTHAJIIOB MOKET pEelIaTh MHOXECTBO 3a/Jad: YJy4dlUIEHHE KauecTBa
n300paKeHMsl, paCliO3HaBaHUE U CUHTE3 PeYH, C)KaTHUe JaHHBIX JJIs UX Mepeaadu
UJIA XPaHEHUs U T. 1.

[{udposeie cuctembl 00pabOTKK CUFHANA, XOTh MOTYT OBITh U JOCTATOYHO
CJIOXHBIMHU B pa3paboTKe, UX PKCIJIyaTtalllsi HE JOCTaBJsET CI0XHOCTeW. Takxke
TaKue CHUCTEMbl, IpPU MPaBUIBHOM IOAXO0JAE K pa3paboTke M peaau3alnuu,
ABJISIOTCSI SKOHOMUUYECKH 3D PEKTUBHBIMU.

Cucremspl, HUCIOJB3YIOMIUE B CBOEH ApXUTEKTYpE Pa3IUYHbIE AJTOPUTMBI
npeodpazoBaHUs (AMCKPETHO-KOCUHYCHOE npeodpa3oBaHus, BEUBIIET-
npeoOpa3oBaHue U Jp.) NOCTATOYHO HMIMPOKO pacmpocTpaHeHbl: Hanpumep, JAKII
ucrons3yerca B ctangapte JPEG, a mpu3BaHHBIH TpPUNATH eMy Ha 3aMEHY
craumapt JPEG-2000(B cBo€ BpemMs HEe  MOJYYUBIIMH  IIHPOKOTO
pacnpoCcTpaHEHUs, HE CMOTpS Ha psiJ NPEUMYIIECTB) HCIOJb3YET TUCKPETHOE
BeiiBleT-IpeoOpa3oBanre. Takke Ha BeiBIeTax OCHOBaH (opmar cxaTus
n3oopaxkenn |CER, xoropeiii ucnonbzyer NASA nns cxatus u300pakeHUu.
OnHako, HECMOTpPsl Ha HCIOJb30BaHME B TAaKWX MAacUITaOHBIX CTaHAapTax,
JAHHBIE AJTOPUTMBI SIBJISIOTCA JOBOJBHO Y3KOHANpPaBICHHBIMU U HIOAHCHI HX
UCHOJB30BaHMs, OCOOEHHO B 3aBUCHUMOCTH OT pealu3aluu, BCE elle
HEJIOCTATOYHO H3yuyeHbl. CHUTyalusi TOJBKO YCYryOJsieTCs, €ClUd pedb HJIET O
HEpa3JeINMbIX IMpeoOdpa3oBaTeNsaX — JaHHBIA BHJA TNPeoOpa3oBaHUM SIBIsSETCS
00bEKTOM HAyYHBIX pabdOT HA MPOTKEHUU AECATUIIETHS, U PACTIPOCTPAHEH JIUIIb

B Y3KHX Kpyrax.



OBLIAA XAPAKTEPUCTUKA PABOThDI

JlaHHas auccepTanus CTaBUT CBOEW I€NIbI0 MPOBECTH ODKCIEPUMEHT:
pa3paboTaTth W CPaBHUTH fJpa pa3AcIUMBbIX/HEpa3AeIUMbIX Ipeodpa3zoBareneil.
Pa3pabotka npennonaraercs Ha SOC Zyn( - mpu peaiu3aiiy TaKuX apXUTEKTYp
ucnosb3oBanne FPGA sBisieTcst menecooOpa3HbIM, Tak Kak IpeoOpa3oBaTenu
UMEIOT BO3MOXHOCTh paldoTaTh cpa3y B JABYMEPHOM MPOCTPAHCTBE M UX
OCHOBHOE TPEUMYIIECTBO MpH peanu3anmud Ha FPGA — BbeICOKas MpOITyCKHAs
CIIOCOOHOCTH U OTKA3 OT MCIOJb30BaHUS JOMOJHUTEILHON MAMATH TSI XpaHECHUS
MIPOMEKYTOUHBIX TaHHBIX. B paMkax MCXOIHBIX TAHHBIX, C YIETOM peaanu3amiu —
TeMa JHUCCepTallMu SBJSETCS aKTyalbHOW U BOCTpeOOBaHHOW — B cdepe
uudpoBoit 00paOOTKM CUTHAJIOB HaWJETCs Majo padoT, TOCBAIIEHHON 3TOMY
00BEKTYy U3ydeHUs (C YUYETOM peaau3alium).

Lens nmanHOM pabOTBl - M3YyUYEHUE CYHIECTBYIOIIMX pPELIICHUH C
UCIIOJIb30BAHUEM OOBEKTa JHCCEpPTalluU, HUX aHajdu3 W TOMbITKA CO3JaHUS
COOCTBEHHOI'O PEIIEHUs Ha OCHOBE MOJYYE€HHBIX BHIBOJIOB. OCHOBHBIE BOIIPOCHI U
3a7]a4d  — PACCMOTPEHUE KIACCUYECKUX U HETPaJUIIMOHHBIC BapUaHTOB
MCTOJIb30BaHUsI O0BEKTA AUCCEPTALNU, BEIOOP MIATHOPMBI JJIS MPEIoIaracMou
peanu3anuy penieHuss W 00O0CHOBaHHE JTOTO BBIOOpa, 0030p BBIOpaHHOU
mIaT(OpMBbI U MOTBITKA pa3BEPTKU HA HEH MpeArnojiaraeMoro perieHus.

Pab6ota Oblna anpo6GupoBana Ha 57 koHdepenunu bI'YUP u onmybnukoBana
B COOpHHMKE TE€3MCOB JOKJIA0B.



COAEP/KAHUE PABOTDI

JluccepTanus COCTOUT U3 4 rias.

B mepBoii rimaBe paccMmaTpuBaeTcs MpeaMeTHas o0JiacTh, K KOTOpOH
OTHOCHUTCS JaHHas pabota — nmudpoBas 00paboTKa CUTHAIOB, a TAKXKE MOIXO0IbI
K HCHOJB30BAHHUID M pealu3allMd KOHKPETHO OOBEKTa - JUCCEPTALUH.
[IpousBogurcs  0030p  KJIIACCHMYECKHUX,  TPAAULHOHHBIX = MTMOJIXOJOB K
UCHOJB30BAHUIO HMHTEPECYIOIIUX AaJrOPUTMOB, a TaKXe HOBIIECTBA B MX
NPUMEHEHHHU.

Btopasa rnaBa coaepxuT B cebe MaTeMaTH4YecKOe OCHOBaHHUE, Mar.
anmapat oObekTa wuccienoBaHus. IIpoBoauTcsi MareMaTuyeckoe paziindue
MEXAy TEMHU WJIM UHBIMH MOJIXO0JIAMU K peajn3aluy aJropuTMoB.

B Ttperbeii rnaBe MOpPOU3BOAUTCS 0030p MPOrpaMMHO-aNNnapaTHON
CUCTEMBbI, Ha KOTOPOM IOJpa3yMeBaeTcs peaitu3auus pa3zpadaTblBa€MOTo
pemenus. PaccmoTpena nnatrgopma peasiizaiud B LEJIOM, €€ MPEUMYIIECTBA U
HEJOCTAaTKH, OTHOCHUTEJBHO APYTHMX BO3MOXKHBIX pelleHUH. Takxke B TaHHOU
riaBe MU3y4dalTcs HUHTep(delchl, HCHOJb3yeMble Ha MiIaTPOpMe, U HIOAHCHI
KacaTeJbHO 00paOOTKM MaKeTOB TaHHBIX U .

B uyerBépToii TrnaBe  MokazaHa pelieHue, pa3paboTka, KoTopas
JEeMOHCTpUpPYET paboTy. HHTepecyromux anroputMmoB. IlpuBeaeH mpoiecc
MOJICIMPOBAHUS, TECTUPOBAHUS U peaju3alMi pelIeHUs Ha KOHEYHOM
YCTPOMCTBE, TaKkK€ IMOKa3aHbl Pe3yJbTaThl padOTHl B BHUJIE€ COOTBETCTBYIOIIUX
MU300pakeHuil.



JAKTIOYEHHUE

OO030p JsuTepaTypbl MoOKa3zajd, 4YTO OOBEKT HCCIECAOBAHUS HUMEET
NPUMEHEHUE BO MHOTHX O0JACTSX, U MOXOXKHX, U CHIBHO OTJIMYAIOIIUXCS IO
cBoeil cytu. OnHako, peanu3aluii, aHAJIOTHYHBIX PACCMOTPEHHOW B JTaHHOU
paboTe Ha JaHHBI MOMEHT HE UMEeTCs.

B npomecce paboThl ObIIM  HM3Yy4YEHBl MOAXOAbl K HCIOJb30BAaHUIO
aJropuTMa BEHBIET-MPeoOpa30BaHMs, a TAKXKE BAPUAHTHI YCOBEPUIEHCTBOBAHHUS
TOro airopuTMma; bblma wW3yyeHa cucreMa Ha KpucTtaiie Zyng, mpoiecc
pa3pabOTKU C HMCIOJb30BAaHUEM ATOW CHUCTEMBI, TakKe ObLI M3yue€H HHTep(eiic
AXI; HeoOXxomumbrii mis paboOThl C ATOW CHCTEMOW; ObLIAa CHPOCKTUPOBAH,
CMOJIEIUPOBAaHA M peajlu3oBaHa pa3paboTka, MoAAepKHUBawIas pabdoTy ¢
Ethernet u DMA, mno3Bossitoniasi OBICTPO, MPAKTHYECKH HA JIETY BBITOTHATH
HEOOXOMMbI€ BhIUMCIIEHHS. Pa3zBEépTKa cucTeMbl MPEAINoaaraeTcs Ha CUCTEME Ha
kpucramie Zyng, €€ BO3MOXHO MHCIOJIb30BaTh B KayeCTBE BCTpamBaeMou
CUCTEMBI.

Cnenyromas paboTa HaJ NPOEKTOM MOXKET 3aKJII0YaThCs B ONTUMHU3ALUU
CYLIECTBYIOIIETO PELICHUs, a TAaKXe CO3JaHus YIOOHOr0 MOJIb30BATEIbCKOTO
uHtepdeiica.
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