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PE®EPAT

ObbekToM HCCIeoBaHks MaruCTePCKOM JUCCepTaliy pasiuyHble GOpMaThl
(alinoB (TeKCTOBbIE, rpaduuecKue, MyIbTHMEINA).

B nannov npoekre coxepxurcs 109 JMCTOB MAIIMHONMCHOTO TEKCTA M 6
JUCTOB  IpaQH4ecKod dyacTu. Marucrepckas —auccepTalds — BBIIOJHEHA ¢
rpaQU4eckod  YacThlO HM3TOTOBICHHON B Buiae Qonuif, pasMepsl KOTOpoil
ompejieiisrorest popmarom A4. Copepxurces 19 wamoctpaumit 9 tadmuu u 15
dbopmyn.

[lebto quccepranuy SB/seTCS MCCIEIOBAHUE Pa3iU4HbIX (OPMATOB (hailioB
I ACIONB30BaHUS MX KaKk "KOHTeHHep' M XpaHEeHHs M Iepelaud CKPBITHIX
coobuenui. [l mocTkenns cBoeil 1en BBIIENUI 3a/iaun: PaccMOTpeTh (hopMaTsl
(haiinos: TekcToBEle (txt, doc, rtf), rpaduueckue (bmp, jpeg, gif, tif), MyIpTHMEIHA
(avi, mpeg, mp3); PaccMOTpeTh BO3MOKHOCTE MCIIONIB30BAHUS MIAMIUNX GUTOB JUIs
XpaHeHHs M Tepeladd CKpbITBIX cooOueHuit; Paspaborath aaroputMmbl u
MporpaMMHoe obecredeHne Ul cTeraHorpaduueckod Tepenayd W XpaHeHHs
UHbOpMal UK.

B rmepmoii wacTm mpoexkTa  BBIMOJHSETCS  MOCTAHOBKA  NPOGIEMBI
cTeradorpapuy U MiaH peleHus 3aaad.

Bropast tacth maructepckolf amccepramuu nocBsuieHa dopMaram (ailion
PasIUYHOH HANpPaBlICHHOCTH, TAKMX Kak: TeKcToBble (txt, doc, rtf), rpapuueckue (
bmp, jpg, gif, tif) u My BTHMeIMA (avi, mpeg, divx).

B rpeTheil wacTu mpoekTa npencrabieHa, paspaboTaHHas MHON Iporpamma
SteganoGraphyV2.2, e  OCHOBHBIE  9JIEMEHTBHI (Momyns  Gtaph.tpu #u
BCIIOMOIaTeIbHBIH MOy b HHTepdeiica) BbIONHEHHBIE HA Delphi7.

HerBeprad 49aTh COTEPXKUT pe3y/bTaThl MAPKETHHIOBOLO HCCIENOBAHUS TIO

BOTIPOCY BHEJIPEHUS IIPOrpaMMbl Ha peiHKe [ T-TexHomorui
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NEPEYEHb COKPALIEHU, CHMBOJIOB U OGO3HAYEHUIA

AES/EBU (Audio Engineers Society / European Broadcast Union) - O61ecTBo
SByKoumxkeHepos / EBporeiickoe Bemarensnoe O0beaunenue - udpoBoii
unTepdelic ang cryauiinoit pagnoannaparypsl. L{udposoit narepdeiic
[L103BOJISIET TIEPEaBaTh 3BYKOBBIE CUTHA/bI MEKAY alnapatypoit 6e3 motepu
Ka4yeCTBa, KOTOPOe HEM30EKHO TePSETCs! [IPH MepeJade CUrHAIOB B aHAJIOTOBOM
dopne.

AVI - Audio Video Interleaved, opurnnanshas abbpesuatypa s Microsoft Video
For Windows

AVIMPLEG (Editable MPEG) - pasHosuazocts MPEG-dopmara. CtpykTypa AVI
MPEG ocnopana Tonbko Ha M-kanpax, moaiaommxcs pelakTHPOBAHHIO B
n10D0# Buzieo-penakTope. Jis nanbHellero npeodpazosatus 3Toro GopMara B
ctan1apTHsii MPEG-daiin neodbxonumo nepexoanposarts ero Ha ocHose U-, I1-
v Jl-nocnenosareasHocTed (IPB).

BitMap - Ouropas kapta uzobpaxenus. OHo ke BMP. ®opmar xpaneHus
rpaduyecKuX JaHHbIX

CCIR-601 - CCIR sBnsercst ab6pesuarypoii Mutepranuonansnoro KoMurera 1o
Tererpady u Tenedonnu (International Committee on Telegraph and
Telephones), cranaaprt 601 onuceiBaeT hopmar HHGPOBOro BUAEO ¢
paszpewenneM 720 x 486 npu wactore 30 'l

CODEC (xonex) - Coder and Decoder - coxpaiennas abopesnarypa st
MHEPOCXEMBI HJIH IPOrPaAMMHOTO JIpakiBepa, OCYILEeCTBISIOIMX KOAUPOBAHNE U

ACKOIMPOBaHME OlIpe/Ie;IeHHbIX JaHHbIX (HanpuMep annapatHelii CODEC
Motion-JFEQG)

Decode (zexonrnposanue) - TepMuH, ONpenessOLMi NIpolece ASKOMIIPECCHH
AaHHBIX

DVI - Digital Video Interactive, cxema cxxatust Busieo-1auubeX hupmsl Intel, KoTopas
He Obina yrBepxkieHa komureToM ISO B cBete passutus MPEG cTaHzapTta

Encoce (koAMpOBaHKE) - TEPMUH, OTIPEESIOLIUN NPOLECC CKATHS JaHHbIX

Field - IToze. Oraenbroe u300paxeHne B cOCTaBe BUICO-TIOTOKA. Kax st kaap
COCTOMT MX YCTHBIX H HEYETHBIX CTPOK (4Yepe3cTpouHas passepTka). HeuerHble
CTPOKH (QOPMUPYIOT HEYETHOE [101€, YeTHBIE CTPOKH - YeTHOE MOJIC.
Buzieocurnan MokeT 3anuchBaTLCS ¢ TIOTHOM pasBepTKoi (25 kampos/50
noJieit) ¥ HacTUYHOU pasBepTKo# (25 kaapos/25 nomneit)



IEC - International Electrotechnical Commission, MaTepHanuonansuas
DnerTpoTexHuveckas KoMuccns - rocyaapctBeHHast opranusanus, paboTaroimas

¢ ISO
Indeo - opurnHaneublii Gopmat udpoBoit BUaeo3anucu Gpupms Intel

Interpolation - HHTEpPIIOIALIMS, CTICIUAIBHEBIA ATOPUTM MacllITabUPOBAHHUS
HCXOIHOM KapTHHKHU C 11e71bI0 TOIyUHTh ITOJIHOIKpaHHOe H3obpaxenue. Ha
aToM npuHuuIe padoraror MPEG-pacnakoBUInKy, "pacTsiruBas” Kaapsl ¢
paspewennem 352 x 240 no noaHo3KkpanHoro gopmara

[SO - International Standards Organization, Mexaynapoanas Opranusaius 1o
Crarapram

Kuock - apToHoMHast cucteMa UL TIpeJ0CTaBICHUA I/IH(i)OpMaHI/H/I

NTSC - National television Standarts Committee, Haunounaneubrii Komurer mo
TenesU3HoHHbIM CTaHaapTam

Pre-filtering - npeapaputensHas GuiabTpaiis, - mpoiecce 06paboTKH H300paKEHH
riepe CKaTHEeM

Post-filtering - nocnenyomas GuiabTparus, - mporece 06paboTKy H300paKeHHUs!
[I0CJIe CIKATHUS

QuickTime - cuctemuble paciuupenus Gupmbl Apple a71s npocMoTpa U MOHTa)a
LM(POBOIo BUACO; COOTBETCTBYIOMINI BUIEO (OpMAT

PCM (Pulse Code Modulation) - nMITy TbCHO-KOZ0Bas MOAYJISILMS - CTAHAAPTHBIH
CTI0CO0 HMPPOBOro KOAUPOBAHUS 3BYKOBOTO CUIHAJIA ITPU TTOMOLIH
MOCJ1€I0BATENBHOCTA aDCOMOTHBIX 3HAUYSHUY aMITITUTY 151

Real-Time - npouecc, nponcxoasumii B pexxnmMe peabHOro BpeMeHH (HarpuMep, Ha
3anuch onnoi Muny el MPEG TpeOyeTcs oaHa MUHYTa BpeMeHN)

RGB - setosast nanutpa oanoro nukcena. Red - xpacneiit, Green - 3esienbiit, Blue -
ronyoon

SIF - TepMuH, ONKUCBHIBAIOLIMI KOMIBIOTEPHOE paspelnenue 352x240 Touek,

coorsercrpymollee paspemennto VHS (QSIF - Quarter SIF, T.e. 4etBepTh OT
paspewwenust SIF: 176x120)

S/PDIF (Sony/Philips Digital Interface Format) - ®opwmat Lludposoro Nurepdetica
¢upnm Sony u Philips - tudposoit unTepdeiic s 6bIToBOMN paauoanmnapaTtypsl;
S/PDIF npencrasnser coboii ynpoinennsii sapuant AES/EBU u UCTIOIB3YeTCH,
B HACTHOCTHU, IS BEIBOJA B IU(DPOBOM (hopMaTe CHrHANA ¢ KOMIAKT-TUCKOB.



Square Pixel Resolution - KomnbioTepHOE paspeleHie BHACOCHTHANA,
COOTBEeTCTRYOIIEee cTangapTHOMY VGA-pexumy 320x240

VEW - Video for Windows, untepoeiic i Gpopmar undposoro Buieo Gpupmal
Microsoft

VIR - Video Tape Recorder, MarantodoH as1s 3amucu 1 BOCIIPOU3BEICHUS BUACO

VOD - Video on Demand, Buneo o tpeGoBanuio, TepMUH, OIMCHIBAIOIIUI
BEO3MOYKHOCTB JIJIs TI0JIb30BaTeNIs B JTaHHBIH MOMEHT BpeMeHH 3aTpeboBaTh
JIFO00H BBIOPaHHBIA UM A7 IPOCMOTPA BUACOPHILM

SMPTE - Society of Motion Picture and Television Engineers, Coo6iectBo
Muxenepos Kuno u Teresunenust. OnHonmenusit opmaT Koja a71s
CUHXPOHM3ALWUM Ay IHO- U BHICO-TaHHBIX.

WAV - miupoko pacnpocTpaHeHHBbIH 38ykoBoit hopmar s PC.
URL - abbpesunarypa HTTP aapeca B Internet
31 — 3aiura nHGOpMaLMH.

Kommososku — opmar npencrasienust cuvpona B daiine (DOS, SO, KOIS,
Windows)

Konteiinep —~ vexonnplil (aiin npeaHa3HaueHHBINH A1 XpaHeHHUs CKPBITOTO
COOD IEHMSI

KC — xoMnbroTepHas creranorpadus.

ITukcen — (Picsel- Picpure element)24x GuTHEI pazMep BKIIOYaeT B ce6s Habdop
KGB u Tax Ha3biBaeMblil aThda-KaHan

[10 — nporpammHoe obecrieueHue.

CumMBon — uudposoe npeacTasienne LbIQPO-GyKBEHHOrO 3HaYeHUs B KOJUPOBKE.
Pa3zvep cumBosna 1 Gaiir.



COJEPKAHUE

BBE, FEHUE 7
1. TIOCTAHOBKA TTPOBJIEMBI 9
2. ®AVTIOBBIE CTPYKTYPbI [TIPEAITOJIAIT AEMOU DKCITAHCHN 17
2.1. Texctosble daitml 17
2.2, Pactposas rpaduka 22
2.2.1. Knacen! uzobpaskemnuii 23
2.2.2. ®opmar BMP 25
2.2.2.1. CrpyxTypH! hopmaTa 25
2.2.2.2. Buast popmara BMP 28
2.2.2.3. XpaHeHune nanubix B popmate BMP 31
2.2.3. Kitacenl mprmitoxxeHui 33
2.2.4. TpeboBanus NPUIOKEHNH K aJITOPUTMAM KOMITPECCHH 35
2.2.5. Kpurepuu cpaBHEHHs! alTOPUTMOB 38
2.2.6. Ob1me MOMEHTHI 1JIsl TPSIMOYTOJIBHBIX METOOB 40
2.2.7. AnropuTMbl apxuBaiuu 6e3 noreps 41
2.2.7.1. Anroput™ RLE 41
2.2.7.2. Aaroputm LZW 42
2.2.7.3. Anroputm LZ 42
2.2.8. AIIrOpUTMBI apXHBAIUH C TIOTEPIMU 44
2.2.8.1. Aaropurm JPEG 45
2.2.8.2. ®dpakTalbHBIA aNropuT™M 52
2.2.8.3. PexypcuBHbI# (BOTHOBOW ) alrOpuT™ 62
2.2.8.4. Anroput™ JPEG 2000 64
2.3. MyIsTuMe THHEbBIE CTPYKTYPBI 77
2.3.1. ®opmat AVI-daiina 77
2.3.1.1 Crpyxtypa AVI-daiina 79
2.3.1.2. IIBeToBBIe MATUTPHI 81
2.3.1.3. Buneokxonexku 82
2.3.2 Hudposoe Bugeo: MPEG 84
2.3.2.1 Crpyxrypa MPEG 87
2.3.2.2 MPEG-1 88
2.3.2.3 MPEG-2 90
2.3.2.4. Bonpocsl u otBeTsl o MPEG. 91
2.3.3. TloxBeneHHe UTOrOB IO MYJIbETHMEIUNHBIM dbopmaTam 93
3. CTEIT AHOT'PAOUYECKUE PELIEHNS, 95
CKPBITBIE COOBIIEHKS HA BASE BITMAP
4. MAPKETHHI OBOE MCCJIEAOBAHUE 108
3AKJIKOUEHUE 109

CITMCOK UCITOJIb30OBAHHBIX UCTOUYHUKOB 110



BBEJIEHUE

CoBpeMeHHass TEHACHUMS pa3BUTHA MHPOBOTO COOOLIECTBA  HAlOJHEHA
KOJIOCCA.IbHBIM KOJIMYE€CTBOM CEKPETOB, KOTOPBIE B CBOIO OYepPeIb CTAHOBATCH
MOLIHBIM OPYKHEM B PyKax, Kak Oe/bIX, TaK U TeMHBIX CHI. [TOMUMO BIajeHUs] UMU
B&KHYIO POIb UIPAET U MEXaHU3Mbl KOMMYHUKALMU. Belb yMesioe U CBoeBpeMeHHOe
NPUMEHEHHE CSKPeTd B HYKHOM MECTE MOXKET IPOU3BECTH B3PbIB OTIAKEHHOIO
OpraHusMa CTPYKTYPBI (OT DKOHOMHYECKOro OajaHca CTpaHbl, 10 JOKATbHBIX
KOHQIMKTOB B «TOpAuMX TOuKax»). HafexHbIMH crocobamu Tepegadd 3TOro
PaspyNIHTEILHOIO OPYKMUsL SIBISIFOTCS JIMHUM — TeleKoMMmyHuKaumi. K mpumepy,
ocre codbITHi, npousomeaumx 11 centsops B CILIA, MHOIrMe 3a1a10TCs BOLIPOCOM,
rae ske OpITH CIIeNCIyKOBI, II0YeMy OHM He CMOINH NPeayIpeIuTh O FOTOBSLIEMCS
TepakTe Takoro Macwraba? [lpenctaBurenu M AreHTCTBa  HAIMOHATBHOM
0e30MacHOCTH, U LleHTpanbHOro pa3BenbBaTeIbHOIO yrpaBicHus, 1 deneparbHoro
OI0pO pacciie/loBaHui 3asBIAIOT O CIOKHOCTSIX [1epexBaTa COOOIUCHHI, KOTOPBIMHU
OOMEHMBAIOTCH TEPPOPUCTDL, U HE B TIOCICTHIOK 0Yepe/lb Peub HAET 00 YICKTPOHHOMN
KOMMYHHKaUHUH, KOTOPYIO 9THM BEJIOMCTBAM HE yIaeTcs 3acedb W paciuudpoBars.
Mmerno mosromy OBP u ceffyac akTMBHO MPU3BIBAET K COTPYAHUYECTBY BEIYILHX
AMEPHKAHCKUX. IPOBAHACPOB, YCTAHABINBAET COOCTBEHHBIC CHCTEMBI MOHMTOPUHIA
37CKTPOHHOrO  Tpaduka W CHOBA [OJHUMAET BOMPOC O HEOOXOTUMOCTH
CYLLUECTBOBAHMSI [J1s TPABUTENLCTBEHHBIX OPTraHU3alHi «UepHOro Xoaa» Il CUCTeM
COKPBITHs HHQOpMauny, co3aaHHbX B CIIIA. 3aiuTHUKH %&Ke rpaskIaHCKUX CBOOOL
CUMTEIOT, YTO CHEUCIYXKObl IMPOCTO TMBITAIOTCS BOCIMOJNB30BATHCS MOMEHTOM U
JCraJlbHO  YCTAHOBUTH CHUCTEMBI, MpPU3BAaHHLIE Ha CaMOM [JeJieé He CTOJIBKO
OOHapy’KMBaTL TEPPOPUCTOB, HE OrPaHHUMBAIOIIMXCA MHTepHETOM, CKOIBKO
MOHHUTODHTH IHYHYIO mepenucky mpoctelx rpaxkaan CIIA, uro, KoHe4yHO Ke,
SBIACTCH  HAPYIIEHUWEM TPAXIAHCKUX IpaB M YLIEMJICHHEM JE€MOKPATHYECKHX
cgobon. OaHako ocTaBUM pa3z0OpKU O mpaBax U cBOGOjAX aMepuKaHlaM U
nonpodyeM NOHUIrpaTh B IITHOHOB.

OcnoBHan 3a1a4a cekpeta, 4T00BI OH ocTaBancs cekperoM. OAHO €10, Koria

OH HaXO/IMTICA B «IIOKOE» U COBCPIICHHO APYroc, Korjia BO3HUKAET H€O6XOIII/IMOCTB
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repeiars ero. K mpumepy: ChblH CTYyAEHT roogaeT B AANCKOM TOpoje U HPOCUT O

HOCH.IbHOH MATE€pHAIBHOW MOMOIIHM pOAHMTEeNed. 3a HEeMMEHHEM BO3MOKHOCTH
JICHEIKHBIX 11ePeBOJOB U3 cefta I'amroknno otell pemaercs otnpasuth 5000 TeHre mo
noyte. Kax Bbl 1ymaere, OCCT /1M B 3TOM MeCsiiie FOMOAHbINA cTyAeHT? S HaMepeHHO
OCTABJIK) 3TOT BONPOC OTKPBITBHIM. llpu TpaHcmopTupoBke cekpera 3a/efcTBYIOTCS
PasIMYHbIe KaHaJIBl CBA3U (OT MOYTHI, IO BBICOKOCKOPOCTHOTO OIMTOBOJOKOHHOIO
Kabesis) M CYWIECTBYET  BEPOSTHOCTh  HENOOPOCOBECTHOrO  MOCTABLIMKA
TPaHCIOPTHBIX YCIYT Hallero cexpera. Bean Biioxu oren B koHBept ¢ 5000-Mu napy
hoTorpaduit ¢ nocTONpUMEUaTeIEHOCTAMU TI0CENKA, BOIMOKHO H He CIyYHIOCh Obl
FOJIOLAHOIO OOMOpOKa Ha JeKUMH «3aiura MHGOPMAaLuU B KOMIIBFOTEPHBIX
cucTemax». He BnaBasce B HroaHCHI TOBeeHUs! BlacTell MOMKHO CIEIATh BBIBO, UTO

nepe/laya CeKpeTHON MH(pOpMali HeoOX0AUMA U POCTHIM CMEPTHBIM.
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1. TIOCTAHOBKA TTPOBJIEMBI
Ha ceronnsimeui JeHb CYIIECTBYIOT JBa CMOCO0A COKPBLITHS COOOIEHUH. DTO
kpurrrorpadus (¢ ap. rped. — U3MeHeHHOe NMUCBMO) U cTeraHorpadus (¢ ap. rped.-
TaHOE DUCHMO)

CooOmenue, Tpedyrolulee KOHQUISHUUATIbHONW Mepenayy, MPUHATO Ha3bIBaTh
omxpuimvim  mexkcmom. Ilpouecc mnpeobpa3oBaHUS OTKPLITOTO TEKCTA C  LEBIO
CleaaTh HEMOHATHBIM €ro CMBICH [JIs NOCTOPOHHMUX Ha3bIBACTCS wupposaruem. B
pe3yrbTare HINppoBaHus coOOILEeHHs nonydaercs wugppmerxcm. Iporiecc obpaTHOro
npeodpaszopalnsd LWHQPTEKCTa B OTKPBITBIM TEKCT HA3bIBACTCS Odeuupposaruem
(pacutugpposanuen). Hayxka, usyvarolmias MeTo/bl NpeodpazoBaHust (InubppoBaHus)
HHQOPMALIMK ¢ Lenpto e€ 3alllMThl OT HE3aKOHHBIX I10JIb30BaTe/IeH, Ha3bIBAeTCs
Kpunmozpagpuert.

PaccMOTpUM  OCHOBHbBIE DJIEMEHTBl CXEMbl TPAJAULMOHHOIO MIM(GPOBAHUS

(Puc.1).

KpHHTOﬁHEL"I HTHK

=Y
HcToyHuk X Anropurm Y Asroput™ [TyHKT
coo0LIeHHA ! wudporanus netnpoBans

HARHAUPHUASA
L,(
3awMuIeHHbIA KaHal CBA3U
HMCTOUHHK
ncnonwymoero

Knomnua

Pucynok 1

Moeab TpaIuIHOHHOH KPHITOCHCTEMbI.
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Mcroynuk coszpaer coobiienue B popme OTKpITOro Texcta X=/X, X, ..., X v/

OneMeHTaMK X; OTKPBHITOro TekcTa X SIBISIOTCS CUMBOJIBI HEKOTOPOTO KOHEYHOI'O
andasuta. [na mnpposanus renepupyercst ko4 B popme K=/K, K>, ..., K,]. Tlpu
HAJIHYMM B Ka4eCTBE MCXOJHBIX NAHHBIX cooOiieHus X u Kimoda mmdposanus K ¢
MOMOWLIO  anropuT™Ma  WU(poBanus  Gopmupyercs  mHM(POBAHHBIH  TEKCT

Y=[Y, Y, ..., ¥\]. DT0 MOXHO 3anucath B Bujie GOpMYJIbI

Y=Eq(X). (1)
Hannas HoTaumsa o3HauaeT, yTo Y moiydaercs MyTeM NpUMEHEHHs alropHTMa
MUMPOEAHUS 2 K OTKPBITOMY TeKCTY X IPM HCIIONB30BAHUM KT104a K.
[IpenonaraemMelii nojyyarens coollienus, pacmonaras KIodoM K, J0IKeH

HMCTL BOBMOIKHOCTE BBIIIOJITHUTH O6paTHOG HpGO6p83OB8HI/I€

X=D(Y). (2)

[MpotuBHuk, obnafaromUil BO3MOXKHOCTBIO O3HAKOMHUTBCS ¢ Y, HO He
MMEFOLLIHE jocTyna HU K K, HU K X, MOKET MOMBITATbCS BOCCTAHOBUTEL X wiu K WK
o0a s1ux obbekta. Ilpu 3TOM noApasyMeBaeTcs, YTO MPOTHBHHK 3HAET M ANTOPUTM
wndposanus (£), u atropurm remmdposanus (D). Ecnu NPOTUBHUK 3aUHTEPECOBAH
PacnosHath TOJNBKO ONHO KOHKPETHOC COOOLIEHHE, €My Cle/lyeT COCpPeIOTOUYUTH
CBOM  YCWJIMA  HAa  BOCCTAHOBIGHHM X TyTeM  MOCTPOCHUS  BEPOSTHO
COOTBETCTBYIOILIETO MCXOAHOMY OTKpbhITOro Tekcra X'. OJHaKO value HPOTUBHUK
OBIBA€T 3AMHTEPECOBaH B IMOJYYEHUHM BO3MOYKHOCTM UYHMTATh M BCE MOCIIe Iy oI He
coobulents. B 5ToM ciydae ero 0CHOBHbIE YCHITHS IOTKHBI OBITh COCPENOTOUeHBI HAa
BOCCTAHOBIeHUH K OYTEM ITOCTPOCHUS BCPOATHO COOTBQTCTBy}OL[ICFO HCXOAHOMY
Kiatoda K.

B ornude or Kpunrorpaduueckux METOLOB C IBHO 3aMETHBIM [IPUCYTCTBUEM
MHQOPMALNK, CTeraHorpagus HMeeT NPeMMYLIECTBO B TOM, 4YTO COOOLIEHHE
CRPBITOC S5THM METOJOM HE NPEANONaraeT BHOW BUAMMOCTH coobmenus. Mcropus

CTGTaHOFpa(bI/ILI€5CKI/IX [IPpUEMOB HAYUHACTCS CO BPCMEH TNOABJICHUS IMTUCbMEHHOCTH.
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TlepBbie criefibl creraHOrpaUYECKUx METOL0B TEPSIOTCS B r1y0OKO#M JAPEeBHOCTH.

Tak, Hampumep, oOLIEU3BECTHO, YTO B ApeBHeH ['peluu TexkcTbl NMUCAIUCH Ha
JOIIE€YKaX, TOKPBITHIX BOCKOM. Bo wu3bexanue nomaganus cooOlieHHus K
[IPOTHBHHKY, HCIOJb30BAIM cjeayromee yxuiupenue. CockadimBald BOCK ¢
JOMICHeK, IHCANTM COOOLICHHE MNpsIMO Ha IOBEPXHOCTH JepeBa, TOTOM CHOBA
NOKPBIBAJIM JIOLIEHUKY BOCKOM. Tabiuuku Bhirnsfend 6e3 H3MeHeHHH M IOTOMY He
BbI3BIBA.1H TOLO3PEHUH.

XOpOLIO H3BECTHBI Pa3IHYHbIE CTIOCOOBI CKPBITOrO MUCHMA MEKTY CTPOK 0GBIYHOIO
HE 3allMIIaeMOro IMChbMa: OT MPUMEHEHMS] MOJIOKA O HCIOJIb30BAHMS CIIOMKHBIX
XHMHUYECKHX PLaKUHH ¢ moceayromei o0paboTkoil mpy uTeHny.

Hpyrue METObI cTeraHorpaguu BKJIIOYAIOT HCTIONb30BaHHE
MHKPO(OTOCHHMKOB, HE3HAUMTEIbHBIC pA3lM4Msi B HAUCAHHH PYKOIHCHBIX
CUMBOJIOE, MAJICHbKHE TPOKOJbI OIPEe/C/IeHHbIX HAlleYaTaHHbIX CHMBOJIOB W
MHOKECTBO APYTHUX CIIOCOOOB MO CKPBITHIO UCTUHHOIO CMBICIA TAHHOTO COOBIIEHMUS
B OTKPbITOH neperucke. CeromHs, B TO BPeMsi KOTAa KOMIILIOTEPHbIC TEXHOIOHH
MPUIATH  HOBLIH HMMITYJIbC Pa3BUTHKO M COBEPLICHCTBOBAHMIO CTeraHorpadu,
NOSBIJIOCH HOBOE HalpaBICHUE B 00J1ACTH 3aLUUThl HHOPMALHY — KOMIIBIOTEpHAS
creradorpadus (KC).

CoBpeMeHHbIH TIporpece B 06:1aCTH TNIOOATBHBIX KOMIBIOTEPHBIX ceTel M
CPEACTB MyTbTHMEIHa NPHUBEI K pa3pabOTKe HOBBIX METO/0B, Ipe/Ha3HAUCHHBIX
s obecriedernst 0€30IaCHOCTH Nepefavy AaHHBIX 10 KAHAIAM TeleKOMMYHUKAIMH
M MCMCJIL30BAHMA WX B HEOOBSBIGHHBIX WEMSIX. DTH METOABL, Y4YUTHIBAS
€CTECTBCHHBIC HETOYHOCTH YCTPOHCTB OUM(PPOBKH H H3OBITOUHOCTH aHaIO0rOBOLO
BHICO WM ayIuO CHIHAaJa, TO3BOJISIOT CKPBIBATh COOOIIEHHS B KOMIILIOTEPHbIX
aiinex «xonteitHepax». Ilpruem, B oTiuuMe or KpunTorpaduu, AaHHbIE METOIbI
CKPBIEAIOT caM (paKT nepeaavd HHGOPMALKH.

K. Hlennon nan Ham o6UIyKO TEOpHMIO TANHOMHCH, KOoTOpasi sBJsieTCs 0Oa3nucoMm
cTeraHorpaduy Kak Hayku. B coBpeMeHHOH KOMMBIOTEPHOI creraHorpaduu
CYIECTBYCT /IBa  OCHOBHBIX THMA (aiinos: coobuleHHe—  daill, KOTOPbIi

NPEIHA3HAYCH It CKPBITUSL, W KOHTeHHep—(aiif, KOTOPLIH MOXKeT ObiTh
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HCIIOJB30BAH A CKPBITUS B HeM cooOuleHusi. [Ipu 2ToM KOHTeHHephl GbIBAIOT
ABYX TUIIOB. Konrelinep—opurunan (uin “Ilycroii” KonTelHep) — 3T0 KoHTeiHep,
KOTOPbUA He COIAEPKUT CKphITOit wuHOopMmanuu. Koureliep—pesynpTar (MM
“3anoHeH bl KOHTEHHEp) — 93T0 KOHTEHHep, KOTOPBI COXEPKHUT CKPBITYIO
uHpopvauuio. [Tox KIr0H0M TOHNMAeTCst CEKPETHBIN 3JIEMEHT, KOTOPHI ompesesser
TOPsIJIOK 3aHECEHNs COOOLIEHUS] B KOHTEHHE.

OCHOBHBIMH [10JOKEHHAMH COBPEMEHHON KOMIIBIOTEPHOM cTeraHorpahuy SBISIOTCS
ClIeIy10:1IMe:

1. Meroabl CKppITHA JO/DKHBI OOECIIEUHBATE ayTEHTHYHOCTb U LIEJTOCTHOCTE
(aiina.

2. Tlpeamonaraercsi, YTO NPOTHBHUKY IIOJHOCTBIO U3BECTHBI  BO3MOYKHBIE
cTeraHorpapuyecKie MeTOIb.

3. besonacHOCTh METONOB OCHOBBIBACTCS HA COXPAHEHMH CTeraHOrpahHUYecKUM
MpeodpPasoBaHHEM OCHOBHBIX CBOHCTB OTKPHITO MepesiaBaeMoro qaiina Ipw
BHCCEHHH B HEro CEKPETHOI'O COOOLICHUS U HEKOTOPOH HEW3BEeCTHOM
NPOTUBHUKY HHPOPMAITUHM — KITIOYA.

4. Hawe ecnn (axT CKpbITHSA COOOIICHMS CTall H3BECTEH MPOTHBHHKY Yepes
COOOUIHMAKA, W3BICYEHHE CAMOTO CEKPETHOTO COOOILIEHUs IpecTaBiser
CJIOKHYIO BBIUMCIIMTENIBHYIO 3a/1a4y.

B cBsizu ¢ BO3pacTaHueM PO IIOOAIBHBIX KOMITBIOTEPHBIX CETell CTAHOBHTCS
Bce 0OoJiee  BaKHBIM  3HadeHHe cTeraHorpadud. AHain3 HMHGOPMALMOHHBIX
MCTOYHKKOB KOMIIBIOTEPHON ceTH Internet ro3BojsieT BAenaTh BBIBOJA, 4YTO B
HacTosIllee BpeMst CTETAaHOTpapUYeCKHe CHCTEMbl AKTHBHO HCIIONB3YIOTCS IS
peleHrA CleIyIOMUX OCHOBHBIX 3a/1ay:

l. Banmra xoHpuUeHLIMANBbHOM HHOOPMALMHM OT  HECAHKLHOHMPOBAHHOIO

A0CTYIA,

)

Ipeo1onenne cucTeM MOHHTOPHUHTA M YIIPABICHUS CETEBBIMM pecypcamy;

(OS]

Kavryauposanne nporpamMmmuoro obecredeHus:;

4. 3amura ABTOPCKOI0O  IpaBa Ha HEKOTOPLIC BHUbI I/IHTCHHeKTyaﬂbHOIjI

COOCTBEHHOCTH.



OcTtano3uMcs oapodHee Ha K&KIOW U3 MepeurCIIeHHbIX 3a/au.

Sawyumea  kondpudenyuaivHol  uHopmMayuy  om  HeCAHKYUOHUPOBAHHOZO
docmyna. 10 obsactk ucnonb3oBaHus KC siBisercst HanGonee »>(hdeKTUBHON TIpu
pelleHny npodIeMbl 3allUMThl KOH(QUACHUMaIbHOH MH(opManud. Tak, Halpumep,
TOJIBKO O,1HA CEKYH/1a OLIM(PPOBAHHOIO 3ByKa ¢ 4acToTol auckperuzanuu 44100 ' v
ypOBHEM OTcueTa & OUT B CTEpPEO PEKMME IIO3BOJIICT CKPBITh 3a CYET 3aMEHbI
HAMMSHSEe 3HAUMMBIX MIAAIIMX PaspsAaoB Ha CKpbIBaeMoe coobuieHue okoio 10
Koaitr nndopmanuu. Ipu 3ToM, U3MeHeHHe 3HAYECHUHE OTCUETOB COCTABISET MeHee |
%. Taxoe H3MeHeHHe NPaKTUYeCKH He 0OHApYKUBACTCs TIPU NPOCTyIIUBaHUK (aiina
OO.IbILIMHCTBOM JIIOJICH.

[Ipeodoaenue cucmem MOHUMOpUHSA U VAPABIEHUS CEMEEbIMU DECYPCaMi.
CreraHorpaduyeckyde MeTO/bI, HaIpaBICHHBIC HA MNPOTUBOAEHCTBHE CUCTEMaM
MOHUTOPHMHIA M YIPAaB.ICHUS CETEBBIMH pecypcaMu IPOMBIIUIEHHOTO IIITHOHAKA,
NO3BOJISIOT  [POTHBOCTOATH  IOMBITKAM  KOHTPOJIA — Haa  WHGOPMALUOHHLIM
OPOCTPEAHCTBOM IIPU  [POXOXKIECHUMH HMH(QOPMALUM 4Yepe3 CepBepbl YIpaBieHUs]
JIOKAJIBHBIX M [7100a/IbHBIX BBIYUCIUTEIbLHBIX CETEH.

Kawypauposanue npocpammnozo  obecnevenus (110).  JIpyroit BaxHOM
3amadell creraporpauu spasercss xamyduauposanue 110. B rex cayuasx, xoraa
ucnosibzoanne IO He3aperucTpuUpOBaHHBIMH — MOJL30BATEIAMU  SBISETCS
HEKETATeJIbHBIM, OHO  MOXKET OBITh 3aKkaMy(IMpOBaHO MOJ  CTAHAAPTHBIE
YHUBEPCa/lbHble TIPOrPaMMHBIE TIPOLYKTHI (HAIIPUMEP, TEKCTOBbIE PEIAKTOPBI) MM
CKppITO B (aliax MyiabTUMeAHa (Hampumep, B 3BYKOBOM  CONPOBOXKIEHUM
KOMIIBICOTEPHBIX UT).

3awumea  asmopckux  npas.  Ewme  oaHol  061acThl0  HUCIIOIB30BAHUS
creraHorpaui  sABISETCS  3allUTa  aBTOPCKOrO Mpasa oT muparctea. Ha
KOMIIBFOTEPHEIE  Tpaduueckue H300pakeHHss HAHOCUTCS —CHeluanbHas —MeTKa,
KOTOpas 0cTaeTcst HeBUAMMON IS ri1a3, HO pacriosHaercs cnenuanbHbiM [10. Takoe
MpOrpaMMHOe  00eCIIeYeHHE yKE HCIONB3yeTCss B  KOMIBIOTEPHBIX — BEPCHSX
HEKOTOPBIX KypHal10B. JlaHHOEe HanpabiieHHe cTeraHorpaduu NpegHA3HAYCHO HE

TOJABKO 1N 00paboTku M300paxeHuH, HO u s daitnoB ¢ ayawo- u
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BujeoMda(opmanyell M TIpu3BaHO 00ECHEYHTh 3allMTy HHTEIIeKTyanbHOMH

COOCTBEHHOCTH.
B Hactosee BpeMst METONBI KOMITBFOTEPHOH cTeraHorpaduu pa3BUBAIOTCS 110 JBYM
OCHOBHBLIM HaIIPABICHUAM:

1.  Mero/bl, OCHOBaHHbIE HA HCIOJH30BAHUU  CHEHUATLHBIX  CBOHCTB

KOMOBIOTEPHBIX (HOPMATOB;
2. Merospl, ocHOBaHHbIE Ha M30BITOYHOCTH AYIMO U BU3YaJIbHOM UH(OpPMaIIHY.
[lepBoe HampaBieHWe OCHOBAHO HA UCIIOJB30BAHUHU CIIENMAJbHBIX CBONCTB

KOMIIBIOTEPHBIX (POPMATOB MPEICTABICHHUS JaHHBIX, a HE Ha M30BITOUHOCTH CAMUX
naHHsIx.  Crenuanehele cBOHCTBa (OPMATOB BBIOMPAIOTCS C  YYETOM  3allUTHI
CKPBIBAEMOr0 COOOLICHUS OT HEMOCPEACTBEHHOTO POCTYILMBAHUS, MIPOCMOTPa UJIH
npoureHHst. Ha ocHoBaHMM aHaiM3a MaTepHanos Tabil. | MOXKHO caenaTh BbIBOM, YTO
OCHOBHBLIM HAITPaBJIEHHEM KOMIILIOTEPHON cTeraHorpaduu siBIseTCs UCIONb30BaHUE
H3OBITOMHOCTH ayano W Bu3yambHOM HH(opmauuu. [ludpossie doTorpaduu,
udpposasg My3blKka, LOUDPOBOE BUIEO — IPEICTABISIOTCS MaTpUllaMH  YHCeT],
KOTOPBIS KOAHPYIOT HHTEHCUBHOCTH B JUCKPETHBIE MOMEHTHI B ITPOCTPAHCTBE W/UIIM
BO BpeMmenu. lludposas dotorpadus — 310 MarTpuia 4dmcen, MpeACTaBISIOLIHX
HHTEHCHEHOCTb CBETA B OMpe/e/IeHHbIH MOMEHT BpeMeHH. [ludposoil 3Byk — 310
MaTpMLa  YHCeN, TPEICTaBlsAIoNias HMHTEHCHBHOCTb  3BYKOBOI'O CHUrHajla B
NOCJICI0BATEILHO UMAYIIME MOMEHTBI BpeMeHH. Bce 3T uucna He TOYHBI, T.K. He
TOYHBI ~ YCTPOHCTBA  OUM(DPOBKM  AHATOIOBBIX  CHTHAJOB, HMEIOTCS  ITyMb!
KBAaHTOBAHMs. MUlamiine paspsabl LHQPOBBIX OTCYETOB COAEPIKAT OYEHb MaJo
NoJIe3HON MH(OPMALMK O TEKYLIMX MapaMeTpax 3ByKa W Bu3yalbHOro obpasa. Mx
3aIOJIHEHHUE OILYTHMO He BJIHAET Ha Ka4eCTBO BOCIPUATHS, YTO U AaeT BOIMOXKHOCTL
JUTSE CKPbITHSL JOTOTHUTETFHOW HH(GOPMALUH.

I'paduaeckue usetHsie daiiel co cxemoii cmemenns RGB koxupyior KXY
TOYKY pHCYHKa TpeMs Oaltamu. Kaxkmas Takas TOUKAa COCTOMT H3 aJIUTHBHBIX
COCTaBJIAIOUMX:  KPACHOTO, 3CJIeHOro, cuHero. M3MmeHeHuwe Kaxaoro u3 Tpex
HAaHMEHEE 3HEYMMBIX OWT TIPUBOJMT K H3MEHEHHUIO Menee 1% WHTEHCHBHOCTH

AAHHOH TOUKY. JTO 1103BOJISET CKPBLIBATH B CTAHJAPTHON Ipaduueckoil KapTHHKe
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odbemom 800 Koaiit okoro 100 KGaitt undopmaumu, urto ne 3aMeTHO mpu

[IPOCMOTPE U300paKeHHsI.

Hpyro#i npumep. Tonpko oaHa cekyHAa OUU(POBAHHOrO 3ByKa C 4YacTOTOI
auckpernsannu 44100 I'u 1 ypoBHEM oTcyeTa 8 OHT B CTEpeO PEKMME II03BOJIAET
CKPBITh 3a CUET 3aMeHBl HAaUMEHEE 3HAYMMBIX MJIAJILUX Pa3psioOB Ha CKpbIBAEMOE
cooduenne oxono 10 Koaiit unHbopmaumn. [Ipm 5TOM H3MEHEHHe 3HAUYCHUiL
OTCHeTOB  cocraBisger  Mmenee 1%. Takoe u3MeHeHWe IPAKTHUYECKU  He
OOHApyY:KMBAETCs IPH MPOCITYIIMBAHUHN (Paiina 60IpIIMHCTBOM JIHOICH.

AHanusupys TeHjeHUud pa3Butus KC MOXKHO IIpeslogoKuTb, YTO E
OMKakIlie roasl WHTEpEC K pasBUTHIO MeToqoB KC OyneT ycHIMBaThesi BCE
Oombiie ¥ OGompwre. IlpeanochUkH K 3TOMY yiKe (QOpPMHUPYIOTCS cerogus. B
YaCTHOCTH, OOLIEN3BECTHO, 4YTO AaKTyalbHOCTB MPOOJIEMbl  HH(POPMAIHOHHON
0€30I1aCHOCTH [IOCTOAHHO PACTET U CTUMYJIHUPYET MOMCK HOBBIX METO/OB 3alllAThI
napopvanun (3M). C apyroit cTopoHsl, OypHOe pa3sBUTHE HHGMOPMALHOHHBIX
TEXHOJIOTHI o0ecreunBaeT BO3MOKHOCTD peain3alidd 3THX HOBBIX MeTonoB 3U. U
KOHEUHO CHIILHBIM KaTaau3aTOPOM 3TOrO HpOLEcca sIBISCTCSA JIABUHOOOPa3HOE
pa3sBUTUE KOMILIOTEPHOH ceTn 00llero noibp3oBaHus Internet, B TOM duclie Takue
HEpeLUeaHbIe MPOTUBOPEYMBbIe MPpoOaeME! [nternet, KaK 3ailuTa aBTOPCKOrO IpaBa,
3alMTa  1paB  Ha JIMYHYK TalHy, OpraHu3alus 3JIeKTPOHHOHW  TOPrOBIIM,
NPOTHBOITPABHAS AEATEIBHOCTE XaKEPOB, TEPPOPUCTOB U T.I1.

Becbma xapaxTepHoll TeHAeHUMEH B HacTosinee BpeMmst B obiactu 3U sBisiercs
BHCAPEHHE KPUMITOJIOTMYECKUX MeTOoa0B. OAHAKO Ha HTOM IIyTH MHOIO ellé
HEepEeImeHHbIX NpodJeM, CBs3aHHbIX C paspylIUTENbHbIM BO3NEHCTBHEM HA
KPUNTOCPEACTBA  TaKUX  COCTABJIAOMMX  MHQOPMAIIMOHHOIO  OPYXHS  Kak
KOMIILIOTEPHBIE  BUPYCBl, JIOrHYecKue OOMOBI, aBTOHOMHBLIE pEIIMKATUBHBIE
nporpamMmel B T OObeHHEHME METOAOB KOMIBIOTEPHOU cTeraHorpadun u
KpUnTorpaduu sBUIOCE OBl XOPOLIMM BBIXOJOM U3 CO3IABINErocs MOTOXKeHHs. B
OTOM CIy4dae y/ajloch Obl yCTPaHUTh Cllabble CTOPOHBI M3BECTHBIX METO/0B 3aIUTEI
HHpOopMalu 1 paspaborath Gonee >3GPEKTHBHBIE HOBBIE HETPaAULIMOHHbIE METO/IbI

odecrieyeHus HHPOPMAITHOHHOIT Ge30TacHOCTH.
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Tema Moell auccepraly: UCTIONB30BaHHE HH(POPMALIMOHHON W30BITOYHOCTH

dal;ioB 1A nepegadM M XpaHeHHS CKPBITOH uH(popMmanmu. [lannas Tema Obina
BBIOPAHA B CBSI3M € TEM YTO CHTYallMs BOKPYT CTEraHOTPa(pUUECKOro NPOrpaMMHOLO
obecrieuenus CKIaAbIBAeTCs TaKUM 00pasoM, 4YTO BBHAY CBOEHl CIOKHOCTH
OPOrpaMMHON peald3allii, UMECTCS Mallo IPOrPpaMM ¢ TAKMMH BO3MOJKHOCTSMH U
3a9aCTy0 3TO IONPOCTY MOIIEHHUYECTBO. A JTUTEPATyphl C OIIMCAHMEM METOJ0B K
BOBCE HeT.

Ileas amcceprauuu: HaTH BO3MOXKHOCTH XpaHEHWsl W IEPeladd CKPBITHIX
coobiuetnid B (ainax «xoHTelHepax», 0e3 M3MeHEeHMs pasMepa camoro daiina.
Hcxoas u3 »Toro onpenelnst 3a1a4i HEOOXOAUMBbIE [UIsl JOCTUKEHUS [IeTH:

1. paccwvorpers hopmarsl Gaitnos: TekcToBsle (txt, doc, rtf), rpaduyeckue

(bmp. jpeg, gif, tif), mynsrimenua (avi, mpeg, mp3);

_FJ

paccMOTPETh BO3MOKHOCTb UCIIOJIB30BAHUS MIIAAIINX OUTOB JUIS
XpaHeHus ¥ Mepeladd CKPLIThIX COOOIIEeHHI;

paspaboTka  aNrOpuTMOB UM [POTPAMMHOIO  obecreueHus s

(8]

KpUnTorpapuyeckoif 3aim sl KHGOPMAaLHH;
4. pa3paboTka  aJropuT™MOB M MPOrpaMMHOTO  obecriedeHus s
cTeraHorpaduueckoil nepenauu H XpaHeHust ”HGOPMALIMH.
[lpexie 4em MbITaThCsl 4TO-TO IAE-TO CIPSATATH HEOOXOIUMO HANTH TIE 3TO
OyJeT yMeCTHO U He BBI30BET SBHOIO IPOSBICHHS HAUYWHKU HAILEro nupora. s

3TOr0 PaccMOTPUM (pOPMATBI XpaHEHHs JaHHBIX HALIErO CeKpeTa.
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2. ®ANJTOBBIE CTPYKTYPBI HNPEANTOJIATAEMOM 3KCHAHCHUN

B 1aHHOM paszaesne nbBHHAs 107 OyneT OTBeleHa rpaduueckuM (ailoBbIM
CTpYKTypam. BBHy TOro, 4to OHM ABHO JOMHHUDPYIOT Haa APYTUMH (opMaTaMu
OCHOBBIBASICH JlaKe Ha OOLIMX IIPEACTABICHHAX O CTPYKTYpe HHTEPECYIOIIUX HAC
(aitnos. M Tak B myTh 1o mpoctopam (aiiToBbIX CTPYKTYP.

2.1. TekcroBble ¢aiinbl

Ilpeacrabienue  TEeKCTOBBIX — DAHHBIX: BCE  MCIONB3YEMBIC  CIIOCOOD]
MpeACTAaBICHUA TCKCTOBBIX HAaHHBIX, TaK MM HMHa4ye, CBOUSATCA K HyMepaluy
CUMBOJIOB  ajipaBUTa (MM MHOXKECTBA CHMBOJOB CHUCTEMbl MUChMEHHOCTH
HUHTEPECYIOIIETO HAC A3bIKA, KOTOPOE MCIONL3YeTCs] BMECTO anaBuTa — CIOTOBOIA
a30yku, neporiupoB U T. 1.) U XpaHeHUs TMOTYyUEHHBIX LEIbIX YMCe HapaBHE C
00buHbIMK  yHcIaMu. Croco® HyMmepalLUM Ha3biBaeTCs KOOUPOBKOll, a 4ucila —
KOOAaMU CUMBO.T08.

Jnst GonblIMHCTBA  KOZHPOBOK — A3BIKOB,  MCIIOJB3YIOLIHMX an(paBUTHYIO
[IHCEMEHHOCTL  (JJATHHHUA, KHPWIIMIA, apabckuil  andasut) gocratoudo 127
CHMBOI0E. CaMas pacnpocTpaHeHHas CHCTeMa KOAMPOBaHys TaTianibsl — ASCI —
UCTIONB3YeT 7 OMT Ha cuMmBOd. JIpyrve andaBuTBl OGBLIYHO KOIUpYyroTcs Oolee
CTOJKHBIM 00pa3soM: CHMBOJBI al(paBUTa MONYYaroT KOAbl B AMana3oHe oT 128 110
255, a kompl ot 0 mo 127 coorBerctBytoT komam ASCIL. Takum oOpaszom, moboi
CHMBOJI 3THX al1()ABUTOB, B TOM YHUCIIE U B MHOTOS3BIYHBIX TEKCTAX, UCIIOJIB3YIOIIHUX
COYCTAHWE HALMOHANLHOIO aT(aBUTa W JIATUHHLbI, MOXKET OBITH NPELCTABIEH 8-10
OuTavu UM onHUM Gaitom. Ho fuIsf SIIIOHCKHUX CIOrOBBIX az0yk, a Tem Oonee s
KATAUCKOW  Meporauduku, 255 KomoB SBHO HEJOCTATOYHO, H MIPUXOIUTCS
HCIIONB30BaTh MHOI0GAHTOBEIE KOIUPOBKH. PacnpocTpaHeHHOe 0603HaUeHHe TAKHX
KoupoBok -— DBCS — nabop cumsonos, kooupyemviii 0symsa 6aiimamu.

Mcenone3ytoTes aBe OCHOBHbBIE KOAMPOBKH nartunuimbl - ASCII u EBCDIC.
J1s mpeicTtaBieHus pyccKOro BapuaHTa KHPUILTHIIBI CYIIECTBYET TPH OCHOBHBIX
KOMPOBKi: allbTCPHATUBHAsI (H3BECTHAs TakXke Kak cp866) u KOI-8 u psl MeHee

HIHPOKO Henob3yeMblx (ISO 8892-5 u nip.).
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Apudmerndeckne  omepauuu  HaJ  TaKMMU  'dupciamu”  OOBIYHO

OCCCMBICIICHHDI, 3aTO  OOJBIION CMBICT WMEIOT Omepauud cpaBHeHus.  llox
TEKCTOBBIM (aiinoM Mbl OyneMm moHMMath 000N (aiin comepskammit  Texcr. C
Havasia CTOMT pasOUTh Bee (ailioBble CTPYKTYPhI Ha ABE KATErOPHH:

I.  HehopMaTHpPOBAHHBIH TEKCT;

2. (popmMaTHpPOBAHHBIA TEKCT.

Hedopmamupoeannuviii - mexcm:  txt-popMmat, COCTOUT M3 OJHOTO OJIOKZ
(Puc.1). Texcr Taxoit (GailnoBoil CTPYyKTYPBI He COACPKUT HU Yero KpoMe TekcTa. B
CTPOKaX OTCYTCTBYeT JOMOJHHUTENbHAs HHPOPMALMI O BHAE OTOOPAKAEMBIX
cuMBOJIOB.  Havano wmndopmanmoHHoro 0O50ka He 0003HAUEHO W HAUWMHAETCH
HEMOCPEJACTBEHHO € MEPBON CTPOKH TeKcTa. KoHell cTpoku 0003HaUYeH crerraibHbIM
CUMBOJIOM, TOYHee JByMs: #10-cHMBOI KOHLA cTpokH, #13-CHMBOI Tepexona Ha
HOBYFO CTPOKY IJIf TEKCTOBBIX pelakTopoB (010kHOT, DOS- copy con [filename]),
3areM UMK nosTopsiercsd. llocieanss ctpoka (aiina HeceT cHMBON KoHUa (aiina
(#1#13) aBTOMATHYECKH BBICTABIIEMOIO TEKCTOBBIMH pelakTopaMM, a B cllydau

DOS spyunyto seictannsercsa Ctrl+Z.

CTpyKTypa TeKeTOBOro daiina rxr-popmara

Crpoxa Texcrta CHMBOJ cneyroulas ctoka CHMBON
(re Oonee 255 CHMBOJIOB) KOHLA CTPOKH KoHUa ¢aiina
A B
” T 1
A 3 ¢ D ..o n<255 [ #10#13 ... L0 L. #1#13
Pucynok 2

[IpoBens wnecnenopanne sroro tHna (GaimoBol CTPYKTYphI, MOKHO CKa3aTh,
HTO JaHHas CTPYKTYpa € JIMXBOH HArpyXeHa CMbICIOM. ETWHCTBEHHBIM BapHaHT
HCTIO/IB30BaHUS OTOr0  (Gopmata B creraHorpaduu TakK 3TO 3aMeHa CHMBOJIOB
pycckoro angasuTa Ha aHaJIOIHYHBIE M0 HAMHMCAHUIO CHMBOJBI JATHHHIII (Tadmuma
1). OGpaTHplil NpoLece IPOUCXOANUT IyTeM MOUCKA JaTHHCKUX OykB. OmHakKo 37ech
€CTb OIPaHMYEHHs MO CJI0BOOOpPa3oBaHHI. MHOIMEe U3 CUMBOJIOB He SBIISIOTCS
aHaJloraMM H TIOSIBJIEHHE UX B TEKCTE HE JKEJIATETBHO.
Tadamma 1

Crnucox 6)']<B HMEIHX HACHTHYHOC HAMUCAHME 1.1 KUPH/ITHLBI U JIATUHHIbI.
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DKCIepAMEHTAIIBHBIM MyTEM BBISBHII, YTO TAKOH COco0 criocobeH normioTuTh 2-3%
oT 00mero obbema TekcTa. A TaKo# pesynbrar He MOKET ObITh JAOMYCTHMBIM LIS
nepejady coodenui. M Gonee TOro, 4yuTaTh MOTyYEHHBIH TEKCT HE TOCTABISIET
0OJBILIOID  YAOBOJILCTBUS ~ H3-32  OTCYTCTBHS B HeM IIPO0ENOB, KOTOPBIC
BBICTABJISOTCs 1O CMBICiy. M Tak ocraBuM B nokoe HehOpMATUPOBAHHBIA TEKCT,
M&10 YJOBIETBOPSIOLUNA HAILIAM 3a[1POCaM.

Qopmamuposanneiti  mexcm:  cTpyKrypa  ¢ainos  6nounas  (Puc.3).
CywecTByer ONOK COMNOCTAaBIEHUS LEJIOCTHOCTH COAEPKUMOro (aiima, 60K
COMEPKUMOrO (haiiia, OJIOK HHTErPUPOBAHHBIX KAPTHHOK U OJIOK XpaHEeHHs Taposel
n atpuOyToB 3aUTel. OTIHYATENTBHOH OCOGEHHOCTBIO OT He()OPMATHPOBAHHEIX
(bakIoBLIX CTPYKTYp Gailibl TaKOro THIA SBISIOTCS BO3MOKHOCTb H3MEHEHHS
aTpulyTOB TEKCTa (M3MEHEHHE pa3Mepa, LBeTa, BUA4, HAKJIOH, MOJYepKHBAHHE
BbIIC.ICHHE JKMPHBIM), 4 TaK)Ke BCTaBKa rpapuueckux oObekToB. Ha pucyHke
npeicTaBiIeHa oOwas CTpyKTypa (ainoB, ¢ BBIHECEHHBIM OJIOKOM XpaHEHHs
TeKCTOBOM nH(popMaLmu. [IpoBens ananus DaHHON CTPYKTYypbl, MPHULLET K BBIBOIY!
modoe  U3MEHEHHE  CIykKeOHOH HMH(OPMAaLUMH NPUBOJMT K  IOBPEIKACHUIO
LesocTHoCTH (haiiia. BoszjelictBue Ha 610K TeKCTOBOH MHGOPMALMH HE MPHHOCHT
paspyIINTeIbHOro  BO3AeHCTBUS. [IprMeHss MeToAMKy, anpoOUpOBaHHYIO Ha
HeOPMATHPOBAHHOM ~TEKCTE MOXKHO IIPOBECTH aHAJOTMYHbIE IPEeBpALLCHHS.
OnHako, nvest 10A0OHBIH OTEIT, MOKHO ¢ YBEPEHHOCTBIO CKA3aTh YTO MPOLEHT B 2-
3% ocraerest 1 B oToM Qopmate. Ho ecnu i HeopMAaTHPOBAHHOIO TeKCTa
MPUMEHACTCA TEKCTOEDBIE Pe/IaKTOPhI Kllacca «bIOKHOT», TO A7t (OPMATUPOBAHHOTO
TEKCTA IIPUMEHSAIOTCsI, Kak IpaBuio, aHantoru «MS Word». A BOT MMeHHO uU3-3a
3TOrO BO3HUKAOT JIOMOJHUTENIbHbIE TPOOJIEMbI COKPLITHS COOOLICHUS. Tak KaKk B 3TH
PeIAaKTOPBLI  BCTPOCHBI  OKCIEPTHBIE  CUCTEMbl  aBTOMAaTHYECKOH  MPOBEPKU
opdorpaduu, TO SBHLIM 00Pa3oM BHIHBI CJI0BA C HM3MEHEHHDBIM TEKCTOM nyTemM
IIPUMEHCHHA  TIOAMEHBI  CUMBOJIOB. Taxkue cj0Ba OTOOPaKalOTCS ¢ KPACHBIM
TOM4ePKUBAHHEM  BOJHMCTOH JuHHEH (~~~~). Takas Kpacota o0s3arenbpHoO

HATOJIKHET Ha pasjyMbd O IpHpoje omuOOK B cioBax Tekcra. ClegoBaTesnsHo,
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HCIIO. IB30BAHHUE DTOI'O (bopMaTa KaK KOHTGI\/JIHep XPaHCHHA CKPBITBIX coob1IIeHnH

CIIC MCHE yHOiSHO Mo CPaBHCHUIO C HG(I)OpMaTI/IpOBaHHI)IM TCKCTOM.

CrpykTypa Tekctoporo gaiina doc/rtf-popmara

010K KOHTpO:s TeNC 10KYMEHTa 010K 3alLUThI OJI0K XpaHeHus cBOMCTRA TOKYMEHTA
L&IOCTHOCTH JIaHHbIY, dafina rpapHIeckix JaHHbIX (MM MOAb30BaTENs U L. )
AL A A AL A
- ’ N s N N
| #CheckSum #DocumentBody #SecurityBlock #PictureBlock #DocuProperty
L
/‘

7

e
e

TeKCT TEKCT TEKCT HACTPOHKH CCHUIKM  CCbUIKA Ha rpad.
aTpuly ol HOBbIE aTPHOYThI UM TUTIEPCCHIIKU OOBEKT, ero HacTpoika

Vet Ve S e - ™7 o g 7> R
f A i #Bold | B | #ltalic.UndrLn | C | www.motor4x4.narod.ru #HyperText | #PictureLink
\

Pucynox 3

[Moasest urorn no TexcToBbIM (opmaTam (BalIoB MOKHO CKa3aTh 4TO, HMX
UCTIOJIb30BAHME  HE  OTBEYacT TpeOOBaHMAM, TIPEABSBISEMbBIM K  (ailiam
KoHTeHHepaM. K npumepy, cpeaHuii pazmep cooOILEHHs CTIOCOOHOIO HECTH B cebe
3HAUYKMYIO HH(popmatuio coctapiser 1-1,5mb. Crenoatensuo, pasmep KOHTelHepa
B 50-60mb nedopmaTupoBaHHOrO TeKCTAa MOCTATOUHO BEIMK A8 TOrO, UYTOOEI
MOJIb30BATHCS. MM KaK KOHTEHHepoM. Besb Takoil 00beM BEIHK Ui perynspHOro
ITOJIB30BAHUSA, XOTSI M HE HCKJIKOYAeT BO3MOKHOIO HCIONL30BaHUS. UTO KacaerTcs
(bopMAaTMpPOBAHHOTO TEKCTA, TO IPOLEHT YNAKOBKH TEKCTAa B KOHTCHHED OCTACTCS TOT
e 2-3%. Ho He cTout 3a0bIBaTh TO UTO, K NMpPUMeEPY, IIyCTOH (aiin B dopmare MS
Word nveer paszmep B 16kb. IIpuMeHUB ellle HECKONIBKO KOJIOHTUTYJIOB U CCBIJIOK
pasMep MMEeT TeHACHLMIO K CYLIECTBEHHOMY yBeluueHuto. U te camslie 1-1,5MB Mol
CMOXKEM NOMECTUTh He B 50-60Mb, a B 100-300mb. Yo siBHO npuHeceT HeynoGCTBA B
HAMINX HyIECHBIX MpeBpamenusx. OHaKo Kakol, HUKAKOil, HO 3TO TOXKe Pe3yNbTar.

M He OyreM CIUCBIBATH €ro €O CHeTOB, Tak Kak 2-3% s BCe-TaKM H3BJIEK. byny




HaJCATRECA Ha TO, YTO 3TO HE CaMble JJyHHIAE ITOKa3aTelau Cpeu HCTIBITYEMBIX Ha

HaIeM ITOJIMIOHEC. Tenepb Ha ovepein KapTUHKH.



2.2. PactpoBas rpajduka

Hauny, noxanyid, ¢ TOro, 4ro cKaxy cpa3y: €JMHCTBEHHbIH QopMmar, ¢
KOTOPBIM  paoTar0T KOMIBIOTEPHBIE TpocMoTpumky 310 BitMap files (daiin
0MTOBOH KapTbl u300paieHus). Bee ocTaipHble 9TO JIMINL CHKATHIE IIPU ITOMOLLK
MaTeMaTHYECKUX aJIrfOPUTMOB OUTOBON KapThl H300ParKeHUS.

AJITOPUTMBI  CKaTHA M300paKeHUH — OYpPHO pa3BUBAIOLLASCS 00J1acTh
MamMHHOW  rpagukd. OCHOBHOH OOBEKT TNPWIOKEHUs YCHIMH B Hell —
H300paXeHuss  —  CBOCOOPAsHBIM TN  NAHHBIX, XapaKTEpU3yeMBIH  Tpemst
OCOOCHHOCTSIAMMU:

1) M3zobpakenus (kak u BUIEO) 0OviuHO mpebyem O1a XpaueHus 20pazdo
Oonvuteco  obvema navamu, uem mexcm. Tak, CKpPOMHas, He OYCHE
KauecTBeHHAsi WJLUTIOCTpalsl Ha OO0JI0KKe KHUIH paszMepoMm 500x800 Touex,
3auMaeT 1.2 MO— cTONbKO Ke, CKOJBKO XyHoxKecTBeHHast kHUTa u3 400
crpanul (60 3HAKOB B cTpoke, 42 CTPOKH Ha cTpaHule). B kadecTse mpumepa
MOKHO PaCCMOTPETh TaKiKe, CKOJIBKO ThICSY CTPAHHMI[ TEKCTd MBI CMOKEM
noMectHTh Ha CD-ROM, 1 kak Mano TaM mOMeCTHTCs He CKaThiX GoTorpaduit
BBLICOKOIO  KaudecTsa. JTa  0COOEHHOCTh U300paKeHUM  onpeaelseT
AKTYaJbHOCTh allOPUTMOB apXHUBaALIUU MPpa(HUKH.

2) Bropoi#l 0coOeHHOCTRI0 H300pakeHHH ABISETCA TO, YTO HeOBEUECKOE 3peHnE
IPH aHa/IM3e U300pakeHus ONepUpyeT KOHTYPAaMH, OBLIUM [1epexo0M LBETOB H
CPAEHUTEJIBPHO HEUYBCTBUTE/ILHO K MaJIbIM M3MEHEHHUSIM B U300pakeHuu. Takum
o0pa3oM, Mbl MoOXeM co37aTh O(Q(EKTHBHBIE AJTOPUTMBl  apXHUBALMH
H300paKeHHH, B KOTOPBIX JEKOMIIPECCUPOBAHHOE wu300pakeHHE HE Oyjer
COBIIANATh ¢ OPHUTHHANOM, OJHAKO UeJIOBeK 53TOro He 3aMeTuT. JlaHHas
O0COOEHHOCTh  HEJIOBEUECKOr0 3pEeHMsl MO3BONWIA  CO3/aTh  CEIUAIbHbIC
alTOPUTMbl  CXKAaTUs, OPHUCHTUPOBAHHBIC TOIBKO HA HM300pAKEHUS. TH
anrOpUTMBbL [103BOJIAIOT CKMUMATh H300paKeHUsI ¢ BBICOKOM CTEINeHBIO CKATHUS
¥ HE3HAYUTEJIBHBIMU C TOUKH 3PEHUS YeJOBEKA TIOTEPSIMU.

3) MBI MOKEM JIETKO 3aMETHTh, YTO H300pakKeHHe, B OTIMUKe, HarpuMep, OT TEKCTa,

o0Jaz1aeT H30bITOYHOCTBIO B 2-X U3MEpeHHusX. To ecTh, Kak NpaBUiI0, COCeIHHE
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TOYKH, KaK 110 FOPU3OHTAM, TaK U 110 BEPTHKAIH, B M300paKeHUH OJM3KHU 110
useTy. KpoMe TOro, Mbl MOXKEM MCIIONB30BAaTh MOAOOHME MEKAY I[BETOBBLIMMU
m1ockocTIMH R, G M B B HamMx anroputMax, 4To JaeT BO3MOXKHOCTb CO31ATh
e 0oee IQQEKTUBHbIE aAropuTMbl. TakuM 00pa3oMm, TMpH  CO3NAHUK
AJICOPUTMA KOMIIPECCHH TpaQMKU MBI HCIOJB3YeM OCOOCHHOCTH CTPYKTYpBI
H300paXKeHus.

Bcero Ha JaHHBIH MOMEHT HM3BECTHO MHHHUMYM TpHU CeMeHCTBA alropuTMOB,
KOTOpBIE pa3padoTanbl UCKIIIOUMTENLHO sl CKATHS H300paKeHUH, U IPUMEeHseMble
B HUX METO:Ibl MTPAKTHUYECKH HEBO3MOXKHO NPUMEHUTD K apXUBALMHU ellie KaKUX-JI100
BUJIOB JIAHHBIX. [I7ist TOro 4T00bI TOBOPUTE 00 aNTOPUTMAaX CIKATHS H300PaKEHUI,
MBI IOJIKHBI ONPEICIUTLCS ¢ HECKOTBKUMU BaXXHBIMH BOITPOCAMH:

1) Kakue KpuTepuu Mbl MOXKEM HPEITONKUTH JUIsi CPABHEHHS pa3 JHUHBIX

AJITOPUTMOB?

2) Kaxue xnacebl H300paxeHui CyIecTBYIOT?
3) Kakue Kiaccsl nOpunokeHUH, HCIOJB3YIOIIMX — ANTOPUTMEL  KOMIPECCHY
rpaQHKH, CYIIECTBYIOT, U Kakue TpeOOBaHHs OHH MPEbABIISIOT K aATOPUTMAaM?

PaceMoTpuM 3T BOTIPOCH! ronpobHee.
2.2.1. Ki1acebI m306paskeHui

Crarudeckne pacTpoBble H300paKeHUs] MPEACTABISIOT COGOH  AByMepHSLIH

MACCHB 4HCeNl. JJIEMEHTbI HTOrO MacCCHBa HAa3BIBANOT HUKCEAAMU (OT AHTJIMUCKOTO

«pixel» —— «picture element»). Bee u300pakeHHs MOKHO MOIpa3feuTh HA [Be
FPYyHIIbl — C MaguTpod u 0e3 nHee. Y u300pakeHHW# ¢ nanuTpoif B MHKcele
XPaHHUTCA HYHCIO —— MHACGKC B HEKOTOPOM OJHOMEPHOM BEKTOpE IIBETOB,

Ha3blBACMOM naaumpoii. Yalle Bcero BCTpedaloTCss NaauTpbl U3 16 u 24 GUTHOMN

IMaJIMTPbLI LIBETA.

M300paxkennss 0e3 manuTpel ObIBAIOT B KaKOH-TMGO CHCTEMe  I[BETO-
HPEACTaBICHUSA M 6 epadayuax cepoco (grayscale). Jlns nocneiHux 3HadeHue
KQOKIOTO MUKCEIa UHTEPTIPETUPYETCS KaK sPKOCTb COOTBETCTBYIOLUEH ToUkH. Yare
BCErO BCTPEHAOTCS M300pakeHust ¢ 2, 16 u 256 yposusmu ceporo. OnHa u3

HHTCPCCHBIX MPAKTUYECCKUX 3a71a4 3aKJIOYACTCS B IIPUBEACHWH LIBETHOI'O UIIN YCPHO-



24
Oexoro n300pakeHUs] K ABYM TpafalldsiM sPKOCTH, HATpHMep, [Jis IedaTd Ha

TasepHOM IpuHTepe. [Ipy UCIIONb30BaHUM HEKOU cucmemsl y8emo-npedcmasieHus

KaX/bIM MUKCET MpPeACcTaBuseT coOOW 3amuch (CTPYKTYPY), MOJSIMH KOTOPOit

SIBJIAIOTCSL KOMITOHEHTHI [BeTa. CaMOl pacrpoCTpaHeHHOU siBisieTcst cucmema RGB,

B KOTOPOH LIBET IIEepeNaeTcs 3Ha4eHUAMU HHTEHCUBHOCTH KpacHo# (R), 3enenoii (G)

u cuneil (B) xowmonent. CylIeCTBYIOT U JIpYyTHe CHCTEMbI IIBETO-IIPeACTABICHHS,

takue, kak CMYK, CIE XYZccir60-1, YVU, YCrCb u T.11.

/st TOro 9rodpl KOppeKTHee OLICHMBATH CTeleHb CKAaTHs, HYXKHO BBECTHU
NOHSTHE KIacca uzobpadcerut. Ilon knaccom OyaeT MOHUMATBHCS COBOKYITHOCTE
H300payKeHUH, MPUMEHEHHEe K KOTOPhIM QIrOpUTMa apXUBallMH JaeT KAa4eCTBEHHO
OJIMHAKOBBIC pe3yabTaThl. Haupumep, s ONHOrO Kjacca allOPUTM JaeT OYeHb
BBICOKYH) CTCICHb CKATHs, /Ul JAPYrOoro — IOYTH He CXKUMAeT, A TPeThero —
yBeauunpaeT pain B pasmepe. (Hanpumep, Bce anroput™bl cxatust 6e3 moTeph B
XyJLIEM Cllydae YBETAYMBAIOT (aiin.)

Hdanum  nedopmansHOoe onpefeneHue Haubojee paclpOCTPAHEHHBIX —KJIACCOE

N300PaKeHUH:

1) Kunace 1. Mso0Opaxenus ¢ HeOOMBIINUM KOTMYECTBOM LBETOB (4-16) U GOIBIIHMY
ODJNIACTAMY, 3alOMHEHHBIMA OJHUM LBETOM. Il1aBHble TNepexoabl LBETOE
oTcyICTBYOT. Tlpumepsl: nenosas rpaduka — THUCTOPAMMbI, JHArPAMMEL
rPaOUKA U T.11.

2) Knace 2. M300pakeHust ¢ IUTaBHBIMH IIEPEXOJIaMM 1[BETOB, MOCTPOEHHbIE Ha
KomnbsroTepe. Ilpumepsl: rpaduka npeseHtanuit, sckususie moaenu B CAIIP,
1300pakeHUs, IOCTPOCHHBIE 1o MeToay I 'ypo.

3) Knacc 3. ®oropeanuctuunble usobpaxenus. [IpuMep: OTCKaHHPOBAHHBIC
dboTtorpaduu.

4) Knacc 4. @oropeanucTndnbie H300pakeHUs ¢ HATOKEHHEM 1EIOBOI rpaduky.

Ipuvep: peknama. PasBuBas paHHyI0 KIacCU(UKALMIO, B KayecTse
OTAEJIBHBIX KIIACCOB MOTYT OBITh MPEATOKEHbl HEKAUeCTBEHHO OTCKAHUPOBAHHLIE B
256 rpajauHii ceporo 1BeTa CTPAHMIEI KHUD HJIM PACTPOBbIE H300paKeHus

Tonorpaduyecknx Kapt. (3aMeTHM, UTO 3TOT KJIAacC He TOKICCTBEHEH Kiaccy 4).
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DopMaTbHO SBISACE 8- WM 24-GUTHBIMM, OHH HECYT HE pacTpPOBYIO, a YHUCTO

BeKTOPHYIO KHDopManuo. OTaelnbHble KIAcChl MOryT 0Opa3OBBIBATE U COBCEM
CHCLU(HYHbIE H300paKeHUs: PEHTIEHOBCKUE CHUMKH WK dororpaduu B npodus
H (pac M3 INEKTPOHHOrO J0Che.

JlocTatouno ClIOXKHOW M HHTepecHOM 3anaueii sBisercs MOUCK HAUTYYIIETO

aJIrOpUTMa 14 KOHKPETHOTO Kjacca H306pa}K€HHfI.

2.2.2. ®opmar BMP

JTa CcTates Npo TO, KaK BBINISAUT Ipaddueckuii dopmar bmp. XoTe 310 B
OLMH M3 IIPOCTEIX ()OPMATOB, HO B M3-3a TOTO, YTO CYIIECTBYET MHOTO BapHaluk
3TOTO (opmara, To He BCe MOMEHTHI OueBUAHBL. WTak, XBaTUT JTHTD BOJY, HAUHEM.

2.2.2.1Crpykrypni hopmara

®opmar bmp (ot cnos BitMaP - 6urtosas KapTa, WM, TOBOps MO-PYCCKH,
OMTOBBII MAacCHB) MpeACTaBIACT M3 cebfS HEec)KaToe (B OCHOBHOM) H300paKeHHe,
KOTOpOE 10BOJILHO JIErKO uuTaeTcs U BoiBojutes B OC Windows, B koTopoii ects
crienranbHble PyHKIu API, KOTopble B 3TOM T1OMOTaIoT.

/15t Hawata npuBeseM rpaduyeckoe NpeacTaBieHHe JaHHbIX B bmp (Puc 4).

BITM&PFILEHESDER
BITMAPINFOHESDER
FGEQUAD aray

Cotor-indes array

Pucynox 4

B Havane crtout 3aronosok daiina (BITMAPFILEHEADER). Ou onucan
ClleyronIiuM oOpa3om:

typedef struct tagBITMAPFILEHEADER

{

WORD  bfType;

DWORD bfSize;

WORD  bfReserved!;
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WORD  bfReserved?2;

DWORD bfOffBits;

+ BITMAPFILEHEADER, *PBITMAPFILEHEADER;

bfType onpenenser Tun Qaina. 3mech OH HoKeH 6bITh BM. Ecnu Bor
oTKpoeTe Mmool daitn BMP B TekcroBoMm (a jyuie B 16-puunom penaxtope), TO
YBUANTE, 9TO IIepBbIC IBa CMMBOJIA - 3T0 BM (or cnosa BitMap, xak BEl yie,
HaBepPHOe, [10ragalluch).

biSize - 510 pasmep camoro Qaiina B Gaiirax. CTporo roBopst Bbl JOJKHBL €10
BBICYATHIBATH (YTO PEKOMEHyeTcs), HO S CTaBHII pasmep dailia HenpaBUIBHO
(paBia, HEHAPOLIHO :)) M HUKAKMX NpoGieM He OblLio (ACDSee wumrano 6es
npobiiemM, MOsl Iporpamma paGoTana), HO s BaM He PEKOMEHAYIO THCATh €ro
3aBE/IOMO  HEIPABUIILHO, BJAPYT HOABHTCS TOOPOCOBECTHASL IIPOrpamma, KOTopast
CBEPUT STOT PasMep ¢ HACTOSILUM U PAILUT, YTO 3TO He bmp, a 4To-Hubyab APYroe.
B ujgeane Bce mporpamMmbl IS TOTO, 4YTOOBI yOeIUTbCs, 4YTO Iepes HUMH
ACHCTBATEILHO bmp, a He 1011eKa, JOMKHEL, BO-TIEPBBIX, MPOBEPUTH, 4TO bfType
conepxutr "BM" (6e3 kaBbiuex), a, BO-BTOPEIX, uTo bfSize pasen pasmMepy (daiina.

bfReservedl u bfReserved? 3ape3epBUPOBAHbI U JOMKHBI GbITh HYJISIMH.

bfOifBits. 3To OMMH W3 CaMBIX BAXHBIX TOJEH B ATOM cTpykType. OH TNOKa3bIBacT, rie
HAYHUHACTLs caM DUTOBBIM MAacCHB OTHOCHTEILHO HAYAA daiina (mm, xak zanucano B MSDN, "ot
Hadana cTpykTypsl BITMAPFILEHEADER"), koTopslii ¥ onuchiBaet KapTUHKY. To ecTh, uToOsI
TOPaHTHPOEAHHO MONalaTh HA Hadano vaccusa Bbl Aosmkbl macats: SetFilePointer (hFile,
bth.bfOf1Bits, NULL, FILE_BEGIN);

3nece u pamee OyaeM CYHTATh, YTO nepemeHHass bth oObsgBnena xax
BITMAPFILEHEADER bfh;

A nambime unet crpykrypa BITMAPINFOHEADER, KoTOpas oObsBiiena Tak: typedef
struct tagBITMAPINFOHEADER

{

DWORD biSize;
LONG biWidth;
LONG biHeight;
WORD biPlanes;



WORD biBitCount;
DWORD biCompression;
DWORD biSizelmage;
LONG biXPelsPerMeter;
LONG biYPelsPerMeter;
DWORD biClrUsed;
DWORD biClrlmportant;
} BITMAPINFOHEADER, *PBITMAPINFOHEADER;
biSize - 310 pasmep camoll CTpykTypel. Ee HyxHO WHULIUATTU3UPOBATE
crenyromuM  olOpasom:  bih.biSize = sizeof (BITMAPINFOHEADER);
CHoBa 3aech M jajbliie OygeM cuuTaTh, uyTo bih 06bBsSBICHA CJIEIYIOMM 00pa3oMm:
BITMAPINFOHEADER bih;
biWidth u biHeight 3a1a10T cOOTBETCTBEHHO UWIMPUHY W BBICOTY KapTHHKHU B
MTUKCESX.
biPlanes 3anaer xomuvecTBoO mIockoctei. [Toka oHO Bcerna yCTaHaBJIMBACTCS
B Il.
biBitCount - KonuuectBO OUT Ha OJHH IMUKCEb. Iloxpobuee mpo sto
IIOTOBOPHM HUKE.
biCompression obo3Ha4aer Tun cxarus. He ynusisiitecs u He MyrafnTech, 4To
B bmp u BApYr cxxaTHe. S TMUHO He BUIET He ONHON CKATOIN bmp (Ho 51 He roBopio,
4TO TAKMX He cywecTeyeT). Ecim cxaTus HET, TO 3TOT (JIar Hajo YCTAaHABIUBATD B
BI_RGB. B oroit crathe Mbl rosopum npo Hecxkatsrit popmat, nostomy apyrue
Grarn 51 aaxe He Oyay nepeuncasts. [Toxoxke, 4To 3Ta e CTPYKTYypa HCIONb3YeTCs
u B ¢aiinax JPEG u PNG, noromy 4ro, Haumnas ¢ Windows 98 TYT MOSIBUIHCH
BapuanTsl BI_JPEG, koTopas rokaseiBaer, uto s1a kaptutka - JPEG u Bl PNG, uTto
310 PNG (1ipo opmar Jpeg st Huuero He 3Ha0, s TOIBKO CZies1aJl 3TH BBIBO/IbI MCXOS
U3 TOro, 4T0 Hanucano B MSDN).
biSizelmage obosnadaer pasmep KapTHHKH B 6aiitax. Eciu u300paxKeHue
HECKATO (TO ecThb mpejblayluee none ycraHosieHo B BI RGB), To 3mech nossken

OBITE  3anmcad  HoOub. biXPelsPerMeter U biYPelsPerMeter 0603HAYAIOT
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COOTBETCTBCHHO TOPU3OHTAIBHOE U BEPTHKAIbHOE pa3peliicHHe (B NMUKCEIsIX Ha

MeTp) KOHEYHOTO YCTPOMCTBA, HA KOTOpPOe OYNEeT BBIBOAMTHCS OUTOBBIH MACCHUB
(pactp). IlpuIOKEHHe MOXKET MCIOB30BATE HTO 3HAYEHHE IS TOTO, YTOOEI
BLIOMpATL M3 [PYNNBl PecypcoB Haubonee MOAXOMAMIMA OUTOBBIH MACCUB IS
HY’XHOTO ycTpoHcTBa. Jleno B ToM, 4To dopmar bmp - 510 mo cytu ammaparto-
HE3aBUCHMBIH PAcTp, TO €CTh KOra BHELIHUI BHA TOTO, YTO IIONYYaeTCs HE 3aBHCHT
OT TOTO, Ha HMTO STOT PACTP NPOEHUPYETCst (€CIM MOKHO TaK Bblpasutes). Hanpumep,
KapTHHKA OyJeT BBIIVIS/IETh OAMHAKOBO BHE 3aBHCUMOCTH OT TOTO, puCyeTcsl OHa Ha
PKpaHe MOHHTODA WIH I€YaTaeTcs Ha npuHTepe. Ho BoT paspelienue y ycrpoiicts
PasHOE, 1 UMCHHO AT TOTO, YTOOBI BRIOpaTh Hanbomee MOAXOJANIYI0 KAPTHHKY W3
MMEIOTLUXCS U MCTIOJIB3YIOT ITH MapaMeTphbl.

biClrUsed onpenelsieT KOIMYeCTBO MCHONb3YEMbIX [IBETOB M3 Tabmuibl. Ecin
OTO 3HAYCHHUE PABHO HYMIO, TO B PACTPe HCHONB3YETCS MAKCUMAaIbHO BO3MOKHOE
KOJIMMECTBO LBETOB, KOTOPBIE paspelueHbl 3HavenueM biBitCount. Dto akryambHe
TonpKo Anst cxathix kKapTuHOK. Ecnu biClrUsed ne nynb u biBitCount mensute 16, To
biClrUsed omnpenensier Texyilee YHCIO LBETOB rpaguyeckoro JBHXKKa WM
AOCTyIEOro 1paiBepa ycrpoiicrsa. Ecim biBitCount Gonblue man pasHo 16, To
biClrUsed omnpesernsier pasmep TaGauub! 1BETOB, UCTIONBE3YEMON JIISI ONTHMU3ALNAN
TEKYUIEH CUCTEMHOM IaTUTPLI.

biClrImportant - 370 KONUYECTBO BAKHBIX [[BETOB. OnpenensieT YUCIIO LBETOB,
KOTOpPBIE HEOOXOAMMEI JIIsl TOrO, 4TOOBI M300pa3suTh PUCYHOK. EcIu 3T0 3HAYeHMe

paBHO 0 (kaK 3T0 0OBIMHO U OBIBAET), TO BCE LIBETA CYMTAOTCSH BAKHLIMU.

2.2.2.2. Buabi hopmata bmp

Bcee pasuosuanoctd dopmata bmp ycnoBHO MOKHO pasiedTh Ha JBa TUILA:
namuTposble u Oecranntposele (Tabimuna 2). To ecTsb HCIIOJIB3YETCS] B JAHHOM
chopmare nanMTpa WM HeT. 3aMeThTe, YTO NaIATpa MOXKeT OBIThH [naxe B
OecnaIuTpoBbIX (POpMATaX, TOIHKO TaM OHA He HcloJb3yeTcs. B Gecrianurpossix
bmp LBeT BLICUMTBLIBASTCH MPSAMO U3 TEX OUTOB, KOTOpBIE HAYT B (haiiie, HauuHas C

HEKOTOPOIO MecTa. A B NATUTPOBBIX KaXIbIH GalT OMUCHIBAET OJMH HIH HECKOTLKO
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IMKCeJIeH, MpuYeM 3HadeHus Oaiita (MM GUTOB) - 3TO MHIEKC LBETA B MaJIuTpe.

Jns wawana npuseny Tabamily, KOTOpas CDABHUBAeT BO3MOXKHBIE BapHAHTHL Bu
KapTHHKH ([1aIMTPOBas UK GeCIaTuTpOBas) 3aBUCHT OT TOTO, CKOJIBLKO OUT OTIACTCs
Ha ~ OIMH  NHKCeJb, TO €CTh 0T 3Havenus  biBitCount  crpykTypeI

BITMAPINFOHEADER.

Tadauna 2

CnpaBounble jJaHHbIe Ha (popmaThl BitMap

Maxkcn
[TanutpoBsI
b MaJIbHO
7] HJIH
iBitCo BO3MOKHOE IIpumeyanus
decna uTpoBBbIii
| unt KOJHY€CTBO
| ¢opmar
UBETOB

1 llanurporsrit 2 JIByllBeTHasl, 3aMeThTE, HE 00SM3ATENBLHO
4YepHO-Oe1asd, alUTpoBas KapTUHKA. Lciad OuT
pactpa (4T0 5TO TaKoe 4yTh HuUKE) cOpOLIeH
‘ (paen 0), TO TO 3HAYUT, YTO HA ITOM MECTE
JIOJDKEH OBITh NIEPBBIA HBET U3 MAIMTPEL, a, €Ciu

YCTaHOBJIEH (paBeH 1), To BTOpOH.

4 [anurpossbiit 16 Kaxnmeiii G6aliT omucbiBaeT 2 ImHKCENs.
Bor npumep n3 MSDN.Ecnu nepseiit Gaiit B
kaptuake Ox1F, TO OHa cOOTBETCTBYeT ABYM

HHKCCIIAM, MBCT NEpPBOrO - BTOpOﬁ OBECT U3

BTOPO# MHUKCENb - 16-i IBeT MaIuTpLI.

|

‘ NAHTPE] (IOTOMY YTO OTCYET MYT OT HyJs), a
i

|

' 8 [TauTpossrit 256 OmMH M3 caMBIX  pACIpOCTPAHEHHBIX
| BapuanTtoB. Ho B To e BpeMs H cambix
npocteix. Ilaautpa 3aHMMaeT oaWH KHIOOANHT
(HO Ha 9TO NyuIe He paccUnTHIBaTh). QM GaifT

- 9TO OIOHUH LBET. Hpnqu Cro 3Ha4YCHUE - 3TO

HOMED UBCTA B Hajaarpe.

16 becnaTuTpoBbIi 2716 wim 215 D10  camblii  3anmyTaHHBIA BapUaHT.

Haunewm ¢ toro, uro on OeCHamUuTPOBLIH, TO €CTh
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Kakaple aBa Oalita (omHo cioo WORD) B
pacTpe OJHO3HAYHO ONPEJICIISIIOT OJIUH IIUKCEb.
Ho Bor wuro monyuaerca: Outos-To 16. a
KOMIIOHEHTOB 1BETOB - 3 (Kpachurwiid, 3enensii,
Cunni). A 16 HEKaK Ha 3 JIEIHTBCS HE XOYET.
[losTomy 37ech ecTh aBe BapwanTa. llepsblif -
UCTIOJIb30BaTh He 16, a 15 6uros, Toraa Ha
KaKIyI0 KOMITOHEHTY 1[BETA BBIXOJHUT 110 5 OHT.
Taxum  06pa3oM MBI MOMKEM HCHOJIB30BATh
Maxkcumy™m 2715 = 32768 1Beros u nonyyaetcs
Tpofika R-G-B = 5-5-5. Ho rorma 3a 3ps
TepAeTcs Heabid O6ut M3 16, Ho Tak yx
CIlyUHI10Ch, YTO HAIIH IJa3a CPeau BCEX [IBETOR
JIyHIie BOCIPUHUMAIOT 3€ICHBIH BT, MOITOMY
¥ PCIIMIIM STOT OMH OUT OTHABaTh HA 3€JEHYIO
KOMIIOHEHTY, TO €CTh TOIJia I0JIy4aeTcst Tpoiika
R-G-B = 5-6-5, u Temepr MBI MOXer
HCII0IB30BaTh 216 = 65536 usero. Ho uto
CcaMO€ HENpHUATHOE, UYTO HCIIOAB3YIOT 00a
Bapuanta. B MSDN npeuraraior a1a  toro,
4TO0Bl  pa3MYaTh  CKOALKO K€  [IBETOB
UCHOJB3YCTCS, 3al0JHSATE 3THM 3HAYEHHEM TI0JIe
biClrUsed u3 CTPYKTYPBI
BITMAPINFOHEADER. Yto6sl  BbIIEIUTD
KXY  KOMIIOHEHTY Hag0  HCIOJb30BaThH
cienyromue mMacku. Jist popmara 5-5-5: 0x001F
g cuHed komnoHenTsl, Ox03EQ mist 3ellcHOM U
0x7C00 nmns xpacHoit. [lna Qopmara 5-6-5:
Ox001F - cunsa, 0x07EQ - 3eienas u OxF800

KpacHass KOMHOHEHTBI COOTBETCTBEHHO.

becriamuTposkiii

-

A 3710 camblii ipoctoit Gopmar. 3aeck 3
Oalita onpenenstoT 3 KOMIOHEHTHI mBera. To
CCTh 110 KOMITOHEHTe Ha OaiT. [IpocTo ynraem
no ctpykrype RGBTRIPLE u wncnomnbsyem ero

nonst rgbtBlue, rgbtGreen, rgbtRed. Oun HUAYT




HMCHHO B TaKOM IIOPsOKE.

32 becnarmTposbrit 2732 3nece 4 Oaffita  ompenmensior 3
KoMmoHeHTel. Ho, mnpaBma, omun Oalit He
MCI0Ib3yeTcs. Ero MOXHO oT/1aTh, HalpHMmep,
s anba-xasana  (mpospavyHocTH).  UMTarh
pacTp B JAaHHOM cCllydae y/JI00HO CTPYKTypamyl
RGBQUAD, kotopas onucana Tak:

typedef struct tagRGBQUAD

{

BYTE rgbBlue;

BYTE rgbGreen;

BYTE rgbRed;

BYTE rgbReserved;

+ RGBQUAD;

2.2.2.3. XpaHenue 1aunbix B popmate BMP

Bor u nojomnm Kk camoMy  uHTepechomy. Ilocme CTPYKTYD
BITMAPFILEHEADER u BITMAPINFOHEADER wugner nanurpa. Ilpuuem, ecnu
GopmaT GecnanuTpoBblil, TO ee MOKET U He GBITb, OHAKO, HA 3TO PacCUUTHIBATH HE
Hajo. Jle:1o B TOM, 4TO, KOrJa  TONBKO HAYMHAT Pa3bUpaThes C dopmarom bmp, B
OIHOH KHMKKE Sl BBIYWTAN, 4TO, SKOOBI, eciu popMar GecHamuTpOBBIH, TO y Hee
BooOIUe HeT manuTpel. Tam nake ObIMM [Be KAPTHHKH - CXEMbI dopmara: omHa ¢
NanuTpoi, apyras Ges. A s B JTO BpeMsi Iucall [POTpaMMy, KOTOpas YCepaHo
orepupyet ¢ bmp-mkamu. M Mue Hano 66110 Npeobpa3oBbIBATE BXOIAIIIE KapTUHKA
13 256 11BeTOB B 24-OUTHBIE (€C/IM TAKOBBIE UMENUCH) BO BpeMeHHble daiiael. U 1 B
24-0MTHBIX  mamuTpy npocto  He cosmasan  (bfOffBits  wu3 CTPYKTYPbI
BITMAPFILEHEADER y MmeHst Oblsl paBeH cymMe sizeof(BITMAPFILEHEADER)
+ sizeof (BITMAPINFOHEADER), a Bxoxsmme 24-pa3psiiHble  OCTaBIsL Oe3
usMererui. C 256-1BeTHBIMU pacTpamu Bce paboTano Kak Hazo, NOKa MHe He
nonanack 24-paspsijuas KapTMHKA, y KOTOPOH BHH3Y BMECTO HY)>KHOH 4acTu
oTobpasarncst Mycop. S He cpasy moHsT B 4eM jeno. IToka He CpaBHUJI pa3Mmep

MCXOHOTO (paifiia ¢ TeOPETHIECKNM, KOTOPBIH 10JKeH BbLT ObITh, He Oy/Ib [ATUTPbI.
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Pasnuua oxasatace posno 1 K6 (poro 1024 Gaira). Tam 6pima nanutpa. [losromy
HUKOT/Ia HE PACCUMTLIBAUTE HA TO, €CTh JIM MaNUTpa U He HajeHTech Ha ee pazMep
(XOTs BCC KAPTHHKH, KOTOpble MHE HONAIATUCh UMETH pa3Mep NaIuTpel 256 1BETOB,
umn 1KO), Bcernma nepemernaiitech mo Qailny Ha Habaio pacTpa, MCHOJb3IYSI
bfOfiBits. Ilanutpa npexacrapisier u3 cebs MacCuB CTPYKTYp RGBQUAD wuaymmumx
Apyr 3a apyroM. Jlaxe eciid B MamMTpe HCTIONB3YIOTCS HE Bee LBETa (A TOIbKO,
Hanpumep, 16), To 4acTo Bce PaBHO MO MANUTPy OTBOSIT 256 momeil. A 256 * 4 =
1024, rne 4 - pasmep crpykrypsl RGBQUAD, T0 ecTh u [IOJIyYaeTCs TOT CaMBIi
OJMH KKJ100a#T.

Cpasy 3a manuTpoii uger cam pacrp. TyT yxe Gonee 3amyraHo. Bo-nepBbix,
[UKCEH TYT OINUCHIBAIOTCS TaK, KAK HAITUCAHO B TAOJMLE BBILIE B 3aBUCHMOCTH OT
dopmara. M moryr camm comepxaThb 3HaueHHe KOMIOHEHTOB IIBETa (nst
OECIaIUTPOBBIX), @ MOIYT OBITH WHACKCAMHU MaccuBa-iamuTpel. Cama KapTHHKE
3aITHCBIBACTCS MOCTPOUHO. BO-BTOPBIX, KAPTHHKA AT Kak Obl MepeBepHyTas BBEpX
Horamu. To ecTh CHayana 3anmucaHa HIOKHSIS CTPOKA, MOTOM IPEANOCIEAHSS U TaK
Aamee A0 camoro Bepxa. M, B-TpeThux, ecu pasmep CTpoKM pacTpa He KparteH 4, To
OHa LONOJHAETCS OT 1 10 3 mycThIMU (HyJIeBBIMU) GaliTamu, 4TOOB! ANMHA CTPOKH
OKazanach KparHa rnaparpady. Bot sto u ecrb camoe HempustHoe. Jlesio B TOM, uTO
ATIA Kak10r0o (hopMarta NPUXOAMTCS MOACTPAMBATh 3TO HHCIO MYCTHIX GAHTOB
(mpaBna, s OO0 Tyda 3alHChIBATH YacTh NANHTPEI, IIPOCTO MHE HE XOYeTcs
3aBOJIUTh JIMIIHHE "HYICBbIE" EPEMEHHBIE, €CITH BCE PABHO 3TH GAlThI IIPOITYCKAFOT
M HHKOMY OHM He HyXHbI). fI npuBokxy Tabmmiuy ¢ dopmynamu (Tabiuma 3),
KOTOPbIE 110Ka3bIBAIOT VISt KAKOTO (opMaTa CKOIbKO GalT HaL0 JOMHUCHIBATE B KOHEL
cTpoku. Tam o nepemenHoit Width, kak moknO noramatses, oJpa3yMeBaeTcs
ILHMpHHA KapTHHKM. Bce ot GOpmysibl OBLIH yCTaHOBICHBI JKCIIEPUMEHTANBHO. 51

NpHUBEY [IPUMED TOJILKO [T Haubosee UCII0JIb3yEeMbIX (JOpPMATOB.



(9]
[99]

Tadonuuna 3

CoorBercTBHE GaliT hopmaTy

biBitCount ®opmy.ia
8 (3 * Width) % 4
16 (2 * Width) % 4
24 Width % 4

2.2.3. Knaccel npu/ioxeHHi

IlpuMepbl MPUIIOKEHUH, MCIO/L3YIOUINX AITOPUTMBI KOMIIPECCHH TPa(UKH.
Paccmotpum CIIeAYIOULYIO IIPOCTYIO KJIACCU(UKATIUIO [IPUIIOKEHUH,

MCIIOIB3YIOLIHX QJITOPUTMbI KOMITPECCHH:

Kitace 1. XapakTepusyloTcss BEICOKMMH TpeOOBaHUSIMH KO BpeMeHH
apXuBallly U pasapxuBanvu. Hepeako TpebyeTcs npocMOTp yMEHbIIEHHOM KOMUU
n300paKeHus W MOMCK B 0ase NaHHbIX u300paxenuit. [lpumepwr: W3natensckue
CUCTEMbLI B IIMPOKOM CMBICIIE JTOTO CJOBA, TNPUYEM KaK TOTOBSLIHE
Ka4eCTBEHHbBIE IyONUKaUuKM (KYypHAaldbl) C 3aBeOMO BBICOKHM KauecTBOM
H300paXKCHUH ¥ MCIIONL30BAHMEM ANTOPUTMOB apXMBallUM 0e3 IOTephb, TaKk ¥
roropsalue rasertsl, 1 WWW-cepBepa re ecTb BO3MOKHOCTH OIIEPHPOBATE
H300PaXEHUsIMM  MEHBLIEr0 KauyecTBA M HCHOJIb30BaTh ANTOPHTMbBl CHKATHS ¢
norepsmMu. B 1ogoOHBIX cucTeMax TPUXOAUTCS MMETh AEJI0 C TMOJHOIBETHBIMMU
M300paKeHMSIMH  CamMoro pasHoro pasmepa (oT 640x480 — Qopmar HuU(pPoBOro
¢oToanmapata, a0 3000x2000) u ¢ GOJBIUMU ABYLBETHBIMH U300paKEHUSIMU,
TTockomsKy MITIOCTPALMMA 3aHUMAIOT JIbBHHYIO JOJO OT 00LIEro obbeMa MaTepuaia
B JIOKYMEHTE, TIpoOrieMa XpaHeHHs CTOUT O4YeHb ocTpo. IIpobiieMbl Takke co3maer
OoJibLIas Pa3HOPOAHOCTb WTIOCTPALIUH (nIpuxoauTcs UCTIONb30BATE
YHHUBCPCAJIBHBIC JIFOPUTMBI). EJMHCTBEHHOE, YTO MOXHO CKa3aTh 3apaHee, 3TO To,
4TO OyayT npeod1agaTh GOTOPEANTUCTHYHBIE H30OPAKEHUS U AeT0BAS rpaduka.

Kunace 2. Xapaxrepusyercst BBICOKUMH TpeGOBAHHSIMH K CTeNeHH apXUBaIliu
H BPEMEHU pasapxuBalud. Bpems apxuBauun ponu He mrpaer. MHorna mogo6Hsle

MPUAOKEHUS  Talke  TpeOylOT — OT  anropuTMa  KOMOPECCHH — JIErKOCTH
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MacIlTabUupOBAHUSA HM300paKEHNS MO KOHKPETHOE paspelieHHe MOHUTOPA Y
riojipsoparens. [lpuwep: CopaBouHukn u  sHuukiaoneauu Ha CD-ROM. C
NOsBICHHEM O0IBIIONO KOMMYECTBA KOMIIBIOTEPOB, OCHALIEHHBIX STUM IIPHBOIOM (B
CLIA yposerb B 50% MawMH JAOCTUTHYT eute B 1995), HOCTaTOYHO OBICTPO
cOpMHUpPOBANCs PBIHOK IPOTPAMM, BBIILYCKAaeMbIX HA JazepHbIX Auckax. HecMotps
Ha TO, YTO €MKOCTh OJHOIO AMCKa A0BOJBHO BenuKa (mpumepHo 650 MO), ee, kak
IPaBHUIIO, He xBaTaeT. [Ipu co3aanuu SHUMKIONEAMH ¥ UIp OOJBLIYIO 4acTb AUCKA
3aHUMAIOT CTATHYECKHE M300pakeHUsl U BUJeo. TakuM 0o0pa3oMm, JIsg 9TOTO Kiacca
NPUJIOKEHUE  aKTyalbHOCTh MPHOOPETAIOT CYILIECTBEHHO aCUMMETPUYHBIE IO
BPEMEHA alITOPUTMBL (CUMMEMPUYHOCMb NO 6pemeHy — OTHOLUEHHE BpPEeMeHH
KOMITPECCHH KO BPEMEHH JACKOMITPECCHH ).

Knace 3. XapaxtepusyeTcss o4eHb BBICOKAUMHU TpPeGOBAHMAMM K CTeleHU
apxuBaly. llpunoxeHde KiueHTa HoiydaeT OT cepBepa MHGMOPMALMIO [10 CETH.
Ipuviep: Hosas 6blcTpo pa3sBuBaiomiasics cuctema «BceMupHas MH(pOpMaIIHOHHAS
naytuHay — WWW. B 3ToH rumeprekcToBOM CHCTEME NOCTATOYHO AKTHUBHO
MCIIOIb3YIOTCA  uimocTtpauuu. Ilpuy  obopmieHnn HHGOPMAlMOHHBIX — HITH
PEKIaMHLIX CTPAHHUL XO4YeTCst CAeNaTh UX Oosiee SIPKUMH U KPACOYHBIMH, YTO
CCTECTBEHHO CKa3bIBACTCA HA pasMepe HM300paxeHHU. Bosbiie Bcero mpu 3tom
CTPanaroT I0Jb30BaTENIH, MOAKIFOUEHHbIE K CeTH C MOMOLIBIO MEIJICHHBIX KAHAJIOB
cBsi3u. BEcnn crpannua WWW nepenaceiiieda rpadMkoif, To OKHIaHHE ee TONHOIO
TOSIBJICENST Ha DKpaHe MOXeT 3arTsHyThes. [lockonabky mnpu sToM Harpyska Ha
MpoLUeccop Mana, TO 31eCh MOTYT HaWTH NpUMeHeHHe 3(PPEKTUBHO CKUMAIOLIHE
C/IOXHB.C ANTOPUTMBI CO CPaBHUTEIBHO OONBIIMM BpeMEHEM pa3apXHBalUH.
Kpome T0T0, Mbl MOXEM BHIOM3MEHHUTH AlropuT™ U HOpMaT AaHHBIX Tak, YTOOb
[[pOCMaTPHBaThL OrpybieHHOe M300pakeHHe Qaiiia 10 €ro MOTHOrO HOTYYEHHS.
MoxHO NMpHBEeCTM MHOKeCTBO Goslee Y3KMX KNAccoB MmpuiokeHWi. Tak, cpoe
MPUMEHCHUS MallMHHAA TpadyKa HAXOAMT M B Da3IM4HBIX HH(GOPMALHOHHBIX
cuctemax. Harnpumep, yxe cTaHOBMTCS NPUBLIYHBIM MCCIIE0BATD YyIBTPa3ByKOBbIE
U PEeHTICHOBCKME CHUMKM He Ha Oymare, a Ha >KpaHe MOHUTOpa. [locTemeHHO B

JIEKTPOHHBIH BHA MEPEBOAAT W UCTOpHE OonesHeif. [ToHSTHO, uTO XPaHUTh 3TH
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MaTepualipl NOru4yHee B eIMHOW KapTtoTeke. I[Ipu »TomM 0e3 HCIONB30BaHHsA
CIIEUMA.TbHBIX AJITOPUTMOB OONBIIYI0 4acTb apXWBOB 3alMyT QoTorpadpuy.
Tloomosty npu cozoanuu a¢hphexmusHbIX aneopummos pewenus smoi 3a0auu HyJicHo
VHecmo  CheyupuKy PeHmMeeHOBCKUX CHUMKO8 — npeobiadanue pazmulinblx
VUacmKos.

B reovH(QOpMALMOHHBIX CHCTEMax — [IPU XPAHEHUM a’pOPOTOCHHUMKOB
MECTHOCTH  CIIELIM(DUYECKHMH  MpoOieMaMi  SIBISIIOTCS — OOJBLION  pasMep
H300paKEHUA U HEOOXOOUMOCHb  6bIOOPKU  JUlULL  4ACTIU  UB0OPANCEHUs N0
mpeboearuio. Kpome TOro, MoxeT mHoTpeGOBaThea Mmacwmabuposanie. ITO
HEN30e/KHO HAKIaAbIBAET CBOM OTPAaHMUYCHHS HA alTOPUTM KOMIIPECCHH.

B 9ICKTPOHHBIX KapTOTeKaX M JIOChe PasTHYHBIX CIYKO A8 H300paKeHuit
XapakTepHo mnonodue mexay ¢otorpadusMu B Npoduib U mogobHe MEkIy
doTorpadusmMn B ac, KOTOpPoe TaKKe HEOOXOAMMO YUHMTHIBATH MPH CO3TAHHM
ajnropuTva apxuBauuu. Ilooobue mexcoy pomoepaghusmu HabIrOgaCTCS U B JTHOOBIX
ApYTUX.  CHClLHAIU3MPOBAHHBIX CIPAaBOYHMKAX. B KauecrBe npumepa MOKHO

HPUBECTH DHIMKIOIICIUN NITUL UJIH LIBETOB.

2.2.4. TpeGoBanusi NPUJIOKEHHIT K AJIrOPHTMAM KOMIIPECCHH

B mpeneimymem pasmene Mbl onpenendiM, Kakue IPHIOKEHHS SBJISFOTCS
NOTpeOUTETSIMKM  allOPUTMOB  apXMBaLMK W300pakeHuit. OIHAKO 3aMETHM, YTO
MPUJIOKEHUE ONPEAe/sieT XapaKTep MCIOIb30BaHUS H300pakeHHd (1ubo Gombloe
KOJMYECTBO U300paKeHMH XPaHHTCS ¥ HCIONb3yeTcs, JH6o H300pasKeHUs
CKa4YMBatOTCS 110 CETH, JUOO N300pakeHNs BEJIMKY MO pa3Mepam, ¥ HaM HeoOX0muMa
BO3MOHOCTE TONYYCHHUs! JIMIIb YaCTH...). XapaKTep HCMOJb30BaHUs H300paskeHHi
3a/1aST CTENEeHb BAXKHOCTH CIEAYIOIIMX HH)KE NPOTHBOPEUYMBBIX TpeOOBaHUH K
AITOPUTMY:

I. Boicoras cmenens komnpeccuu. 3aMeTHM, YTO AaleKO He IS BCeX NPUITOKEHUH
aKTyaIbHa BBICOKAS CTelIeHb KoMmpecchuu. Kpome Toro, HeKOTOphble anropHTMsl

AQI0T Ty4Ilee COOTHOILCHHE Ka4eCTBa K pasMmepy dalia MpHU BBICOKUX CTETICHNX

KCMITPECCHH, OJTHAKO IPOUTPHIBAOT APYIAM aJITOPUTMaM IIPH HU3KHUX CTEIICHIX..
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2. Beicokoe kauecmeso uzobpadicenuti. BbINOIHEHHE STOTO TPEGOBAHMUS HaAPSIMYIO

(U8

IDOTHBOPEHMT BRIMOJIHEHHIO NPEABUIYIIETO... Boicokas ckopocme kommpeccuu.
JTo TpeboBaHue 1Sl HEKOTOPBIX AITOPHTMOB ¢ NMOTepeil HHMOPMALUH SBISeTCS
B3aKMOMCKIIOYAlOMIUM C NCPBBIMH IBYMsS. WHTYMTHBHO MHOHATHO, YTO YeEM
OosbLIe BpeMeHH MBI OyleM aHATHM3HPOBaTh M300paKeHHe, TBITAsACH MIOJIYYUTh
HaWBBICIIYIO  CTENEeHb KOMIIPECCHM, TeM Jy4ule OyjgeT pesynsTar. U,
COOTBETCTBEHHO, YEM MEHBIIIE Mbl BpEMEHH TTOTPATHM Ha KOMIIPECCHIO (aHaIu3),
TEM HUKe DyIeT Ka4ecTBO H300paXeHHs U GOJIbLIe ero pazMep.

Buicokas cropocme dexomnpeccuu. JIOCTATOMHO YHUBepcalbHOE TpeGoBamye,
aKTyaJIbHOC T MHOTHX TIPUNOXKEHHH. OJHaKo MOMKHO IIPUBECTH I[IpPUMEPbI

Hpr,[O)KBHI’I]k/’I, I'Z1e BpEMs JNE€KOMIIPECCUH aJIEKO HE KPpUTHYHO.

4. Mocuumabupoeanue usobpascenuii. Jlannoe TpeGosaHue II0JApa3yMeBAET JIETKOCTh

H3MEHEHUS PasMePOB H300paXeHUs /10 Pa3MEPOB OKHA AaKTHBHOTO MPUIOKEHHS.
Heno B TOM, YTO OOHM aNTOPUTMBEI TIO3BONSIOT JIETKO MaclTabupoBaTth
M300PAKEHHUE MNPAMO BO BpeMs AEKOMIIPECCHM, B TO BpeMsi KaK Apyrue He
TOJTBKO HE IO3BO/ISAOT JIErKO MaciiTabupoBaTh, HO U yBEJIHYUBAIOT BEPOATHOCTE
NOSIBACHAS  HCNIPHATHBIX — apTe(akToB  Mocjie  I[PUMEHEHHMs CTaHJapTHBIX
IrOPUTMOB  MacIUTabMPOBaHUs K IEKOMIPECCHPOBAHHOMY — H300PaKeHHIO.
Hanpnmep, MOXKHO MPUBECTH IPUMEp «ILTOXOT0» M300paKeHHs s anropuTMa
JPEG — 5T0 wn300paxieHHe ¢ JOCTATOYHO MENKUM pEryJISpHbIM PUCYHKOM
(MHKAK B MeNKYIO KIeTKy). Xapakrep BHOCUMBIX anroputmom JPEG uckakenuii
TaKOB, YTO YMEHbUICHNE UM YBEIHYEHHE H300PaXKEHUSI MOJKET aTh HEIIPUSATHbIE
3¢hPeKThI.

Bosvioscnocme  nokaszame  ocpybnennoe uzobparcerue (HU3K020 paspewenus),
UCNOAL306AE  MONLKO HAYalo ¢aiaa. JlaHHas BO3MOKHOCTh aKTyaibHa IJif
PasIMYHOro pola CETeBbIX MPHUIOKEHWH, Tie IepeKauuBaHue H300paKeHHH
MOXKET 3aHATH JIOCTATOYHO OONLLIOE BPEMs, H JKENAaTeNbHO, IMOIYyYHB HAYANO
(alina, KOPPeKTHO MOKa3aTh preview. 3aMeTHM, uTo NPUMUTHUBHAS peann3aius
yKa3zaHHOro TpeQoBaHMS IyTeM 3allUChIBAHUS B HA4ajlo U300pakeHUsl €ero

YMCH5IIEHHOH KOIIMM 3aMeTHO YXYILIKHT CTeNeHb KOMIIPECCHH,
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Yemotuusocms x owubkam. JlanHoe TpeOoBaHME O3HAYAET JIOKATHLHOCTE
HapylleHHH B M300paKeHUM MPHU TI0pYe WIH MoTepe (pparMeHTa repeaaBaeMoro
aina.  JlaHHag  BO3MOXKHOCTB  WMCHOJB3YeTCS  IIPH HIHPOKOBEILIaHUH
(broadcasting - nepenada no MHOTUM agpecam) W300paXKeHUH 110 CETH, TO eCTh B
TeX CIy4adX, KOrga HEBO3MOKHO HCIIOJIb30BATh MIPOTOKOJ Iepeiadd, TTOBTOPHO
3anpallMBatOIMK  JaHHble y cepsepa npu owmnbkax. Hamnpumep, eciu
nepeaeTcs BUACOPSI, TO ObLIO Obl HEMPABUIBHO HCIOIb30BATH AITOPHTM, Y
KOTOporo c¢Ooi mpuBoAual OBl K MpPEKpallleHHI0 NPaBUIBHOTO MOKAa3a BCEX
NoCIeyIoMuX KaapoB. [JanHoe TpeboBaHMe NPOTUBOPEUUT BBICOKOH CTEMeHHM
aApXMBAaLHUU, MOCKOJIBKY HHTYUTUBHO MMOHATHO, YTO MBI HOJDKHBI BBOAUTH B TIOTOK
130bITOUHY 0 MHpopManmio. ORHAKO Ui Pa3HBIX alrOPUTMOB OOBEM JTON
U30BITOYHON HHPOPMALIHY MOKET CYILECTBEHHO OTIHYATHCS.,

Vuem cneyugpuxu uzobpasicenus. bonee Bbicokas cTeneHb apXUBaLMK A5 Kiacca
M300paxeHut, KOTOpble CTATHCTHYECKH uaile OyAyT NPHUMEHSATHCA B HalleM
NPHIOKEHMY. B npenpiaymux pas nenax 3To TpeGoBanue yike 00CyKaa1oCh.
Pedaxmupyemocms.  Ilox penakTHPYEeMOCTBIO MOHHUMACTCS MUHMMAJIBHAS
CTETICHb YXYIIICHNS KauecTBa U300paXKe€HHs MPU €ro MOBTOPHOM COXpaHeHHH
Moclie pelakTUPOBaHUSA. MHOTHE alropuTMBbl ¢ IOTepeidl MHGOPMALMU MOTYT
CYWIECTBEHHO ~ WCNOPTHTH  W300paKeHHME 38  HECKOJABLKO  MTepaluit
peaeKTUPOBAHHS.

Heboavwas — cmoumocme  annapamuoii  pearuszayuu.  Ipdexmusnocme
npozpammnol  pearuzayuu. JlaHHble TpeGOBAaHHS K alTOPHUTMY pealbHO
OPEABABISIOT HE TOJBKO MPOU3BOJMTENN WIPOBBIX MPUCTABOK, HO U
NPOU3BOANTENM MHOTHX HHOOPMALUMOHHBIX CHCTeM. Tak, jgexoMmpeccop
dpakraibrOro anmroput™Ma o4yeHb 3(PPEKTHBHO U KOPOTKO peanusyercs ¢
HCIOTb30BaHUeM TexHonorun MMX M pacnapansienvBanusi BbIYUCICHHH, a
cxarne no  cranaapry CCITT Group 3 ;merko peanusyercs ammapartso.
OueBMIHO, YTO [UIsI KOHKPETHOI 3a144d  Ham OydyT OYeHb BaXHBI OIHU

TpeboBaHMs U MeHee BaHbI (M JaKe abCONOTHO Oe3pas3nuuHel) Apyrue.



2.2.5. Kputepnu cpaBHeHHS aJIrOPUTMOB

3aMeTHM, YTO XapaKTePUCTUKH alrOPUTMa OTHOCHTENBHO HEKOTOPBIX
TpeQoBaruil NpunoxeHni, cQOPMYIMPOBAHHbIE BBILIE, 3ABUCAT OT KOHKPETHBIX
ycJ03U#d, B KOTOphle OyjaeT mocTapleH anroput™. Tak, cmenens rxommpeccuu
3aBHCHT OT TOro, Ha KakOM Kiacce H300paKCHUH alropuT™M TECTUPYETCs.
AHaJIOTHYHO, CKOPOCMb KOMApeccuu HEPENKO 3aBUCUT OT TOTO, Ha KaKOMH
raTopMe peanu3oBaH alrOPUTM. I[IPeMMYIIECTBO OIHOMY ANTrOPUTMY Iepes
APYTHM MOXKeT NaTh, HalpUMEpP, BO3MOXHOCTh HCIIOJIL30BAHUS B BBIYHCIIEHUSIX
AITOPUTMa TEXHOJIOMMH HMIKHErO ypoBHS, TUITa MMX, a 3TO BO3MOKHO 1ajieKo He
Ans Beex anroput™oB. Tak, JPEG cymecTBeHHO BBIMIpBIBAET OT NPHUMEHEHHUS
Texgonorun MMX, a LZW ner. Kpome Toro, Ham mnpumercs yuuTBHIBATH, YTO
HEKOTOPBIE aTrOPUTMBI pacriapajlieIBaloTCs JIETKO, @ HEKOTOPbIE HeT.

Taxkuym 0Opa3soM, HEBO3MOXKHO COCTABHTH YHHUBEPCAILHOE CPABHHTENBHOE
OIMCAHWE HU3BECTHBIX aJlOPUTMOB. DJTO MOXHO CJ€naTh TOJIBKO JJISI THIIOBBIX
KJIaCCOB MPUIIOKEHWH TIpU  yCIOBUM MCIOIBb30BAHUSI TUIOBBIX AlrOPUTIMOB Ha
THITOBBIX MuIaT(hopmax. OfHAKO TaKHe JaHHble HEOObIYAMHO OBICTPO YCTAPEBAFOT.
Tak, manpumep, eme B 1994, uuTepec Kk mokasy orpyGIeHHOro U300pakeHHusl,
HCIONB3YSL TONBKO Hadvano Qaiga, ObLT 4HMCTO abCTpakTHHIM. PeanbHO 5Ta
BO3MOXXHOCTE  NPAKTHYECKM HUIE HE TpedoBadack M KIacC MNPHUIOKEHHI,
UCIIOIb3YIOWIMX  JaHHYI0 TEXHONOIHIO, ObIT kpaifHe HeBemuk. C  B3pbIBHBIM
pacnpocTpaHeHueM Internet, KOTOpEIH XapakTepusyercst nepenadei U306paxeHuit mo
CPaBHUTEJIBHO MEJJIEHHBIM KaHajlaM CBSI3U, HCOoIb3oBaHue Interlaced GIF
(anroputm LZW) u Progressive JPEG (Bapuant airoputma JPEG), peann3yrommux
9Ty BO3MOJKHOCTB, PE3KO BO3poc0. To, uTo HOBEIA anroput™ (Hampumep, wavelet)
NOAAECPAMBACT TAKYHO0 BO3MOKHOCTbD, CYLIECTBEHHEHINNI TIIIOC 111 HETO CeTOIHS.

B 10 ke Bpems MBI MOXEeM paccMOTpeTh TaKoe peiKOe HA CeroiHs
TpeboBaHme, KaK yCTONYMBOCTE K OMIHOKaM. MOXHO MPeIoNoKuTh, 9TO B CKOpOM
Bpemeny (depes 5-10 jeT) ¢ pacmpocTpaneHHeM MIMPOKOBEIIAHUs B ceTH Internet
M1 ero obecnedenus OyayT HCMONB30BAThCA MMEHHO aarOPHTMBI, YCTOWUYHBEIE K

OIHI/I6K8M’ HaXKe HE paccMarpHBacMbI€ B CEIOAHALIHNX CTAThIX H 0630an.
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Co Bcemu CACJIAaHHBIMU  BBILIEC OT'OBOPKAaMH, BBIICIWM HECKOJILKO Haubdonece

BAKHBIX JJ18 Hac KpHUTCPUEB CPaBHEHUA aIropuTMOB KOMIIpECCHUHU, KOTOphIE U

OyZeM HCIoIb30BaTh B JambHelmeM. Kak Jerko 3aMeTHTD, MbI OyneM obcyxaarh

MEHbILEe KPUTEPUEB, YeM ObLIO C(HOPMYIHPOBAHO BBILIE. DTO MO3BOIUT U30EKATH

JTULDHUX JeTaIeH IMPH KPATKOM H3JIOXKCHHH JTAHHOTO Marepuala.

L Xyowas, cpeonss u nyvwas cmenens cocamus. To ecTs mons, Ha KOTOPYIO

2

ave

o}

BO3PACTET H300paKeHHe, €CIU UCXOJHbIE NaHHbIE OyIyT HAUXYJIIIHMK; HeKas
CpeAHeCTaTHCTHYECKAs CTENEHb A TOTO Kjlacca M300paskeHUH, Ha Komopbli
OPUEHMUPOBAH — AI2OpUMM,; W, HAKOHeW, Jydlias CTelneHb. I[locienuss
HeoOXO0lMMa JIMLIL TEOPETHYECKH, [TOCKONBKY ITOKA3bIBAET CTENeHb CHKATHS
HEUIyqIIero (Kax I1paBuio, abCONIOTHO YEPHOro) H306pakeHus, HHOrAA
GuKCcHpoBaHHOIO pasMepa.

Knacc usodpadsiceruil, Ha KOTOPBLA OPUEHTHPOBAH aNroput™. MHorna yKazaHo
Takxe, MoOveMy Ha JAPYTMX Kiaccax W300paKeHHH [OyYarorcs Xyuine
pe3yIbTaTHL.

Curviempuunocms. OTHOIIGHHE XapaKTEPUCTHKH aNropHTMa KOAUPOBAHUS K
AHAJOMMYHOH  XapaKkTepUCTHKE  NpH  JGKOAMPOBaHUM.  XapaKTeph3yeT
PeCypCOEMKOCTh NPOLECCOB KOJUPOBaHUS U JIeKoaupoBanus. s Hac Haubosee
BKHOH  SIBISETCA CUMMETPUYHOCTL 110 BPEMEHH: OTHOLICHUE BpEMeHH
KOIUpOBAHMASL KO BpEeMEHH JeKoaupoBanus. Muorma Ham motpeGyercs

CUMMETPHYHOCTD 110 IAMSITH.

. Eemo au nomepu kavecmea? V1 ecniy ecThb, TO 3@ CYET YEro M3MEHSETCS CTEIleHb

ckatui? Jleno B TOM, 4TO y GONBLIMHCTBA AIFOPHTMOB CHKATHUS C norepei
UH(OPMALIUK CYINECTBYET BO3MOKHOCTE H3MEHEHHS CTEMeHH CHKATYSL.
XapakTepHble OCOOEHHOCTH aNrOPHTMA M M300paKEHHH, K KOTOPBIM €T0
IPUMEHSIOT. 34eCh MOTYT yKasblBaThcsl Hambollee BakHblE IS ajroput™Ma
CBOHCTBA, KOTOPBIE MOTYT CTaTh ONPEENSIOIINMHU [IPU €I0 BbIOODE.

Mcnonb3ys navHble KPHTEPHH, TPUCTYIIHM K PaccMOTPEHHIO AJITOPHUTMOB

apxXuBalui u300paxenui. Ilpexne, yeM HemocpeacTBEHHO HAYATDH pasrosop 06

aITOPUTMAX, XOTeJIOCH OBl ClCJIaTb OTI'OBOPKY. OIII/IH H TOT X€ aJrOPUTM YacTo
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MOJKHO pealn30BaTh pPa3HbIMU criocobamMu. MHorue U3BCCTHBIE AJITOPUTMBI, TaKHE

kak RLE, LZW unu JPEG, umMeror necaTku pasnuuarommxes peamusanuii. Kpome
TOTO, y AIrOPUTMOB OBIBAET HECKOJNBKO SBHBIX NapaMeTpoB, BapbUpysl KOTODEIE,
MOKHO H3MEHATH XapaKTCPHCTHKM MPOLECCOB apXUBAallMM W pasapxuBauuu. (Cw.
NIPUMEPBI B pasfiene o ¢opmarax). [Ipu KOHKpeTHOH peanusanuy >TH HapameTpsl
(ukcupylores, Mexond M3 Haubollee  BEPOATHBIX  XAPAKTEPHCTHK — BXOIHbIX
1300pazkeHHi, TpeGOBaHNH HAa IKOHOMUIO AMSITH, TPEGOBANMIT Ha BPeMst apXUBALIAU
1 1.1. HooToMy y anropuT™MoB OJHOTO ceMelcTBa Nyylas ¥ XyAlas CTeNeHH CKaThs

MOTYT OTJINYaTbhCsd, HO KaYEeCTBEHHO KapTHHA HC U3MEHUTCH.

2.2.6. Obmue MOMEHTBI 1JIsi IPSAIMOYTOILHBIX METOA0B

B roboM ciyvae MOKHO Hauarh C OJHOTO M3 HYETHIPEX YIVIOB, W Ja’blie
ABUIaTBCH B OIHOM M3 ABYX HANpaBJeHHH: 1O BEPTHKANW W II0 TOPH3OHTAJH.
IlepBoe, TO €CTh MONOXKEHHE [EPBOTO yITA, BIUSHUS HA CTENeHb CHKATHS TTOYTH He
OKa3blBaeT, OCOOCHHO TIpM CKATUH H300pakeHuil. A  BOT BTOpOE, BBIOOD
HalpaBICHAS, MOKET CYIIECTBEHHO YJIy4YLIUTh CKaTHE, MOCKOIBLKY OOIACTH B 9THX
ABYX ClyHdasX (OCHOBHOE HANpABIEHHE N0 BEPTUKATH MM MO FOPU3OHTAIN) OyayT
CIpYTIIUPOBAHbI MO-PA3HOMY.

Hanpumep, OTCKaHMpOBAaHHBIA TEKCT Jyullle CIKHMATH, OOXOIS IO BEpPTHUKAIH,
MOCKONBKY B HeM OOIblUe JUIMHHBIX CIUIOLIHBIX BEPTUKAIBHLIX IIMHUH, 4eM
TOPU30OHTATHHEIX,

Obwue somermor 011 MemoO08 CAONCHOI popmer. MoOKET BO3HMKHYTb
HeOOXOAUMOCTh TIOMeYaTh yxke 00paboTaHHbBIE TOUKH IIJIOCKOCTH, 4TOOBI H30€XKaTh
JIUIUHAX  BLIYUCIICHUH, TIPefOTBpallalollnX OBTOPHOE WX 3aHecenme B D, Torna
€CTb 1Ba OCHOBHBIX BapHaHTa: JIMOO J06aBUTh MO OXHOMY «(iaroBomy» GHTY s
Ka/KIOH TOUKHM IIOCKOCTH, THOO BBIOPATh (WM 10GABHTH) 3HAYCHUE JUIS «uaray,
MOKA3bIBAIOIICT0, YTO TOYKA YK€ BHeceHa B [, W 3amUCLIBATL JTO 3HAYCHHE HA

MECTO YK€ BHCCECHHBIX TOYEK.
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2.2.7. Anroputmei apxuauuu Ge3 norepnb

2.2.7.1. Anroputm RLE

Hepeviii sapuanm aneopumma. JIaHHBIA aNTOPUTM HEOBBIYANHO [IPOCT B
peanmsauuy. I'pynnoBoe KojupoBanue — oT aHmiickoro Run Length Encoding
(RLE) —- omuH M3 caMblX CTapblX M CaMbIX MPOCTEIX AITOPHTMOB apXuBaIUH
rpapura  (puc. 5). Mzobpaxenne B HeM (Kak M B HECKOJBKHX aNropuTMax,
OMUCAHHBIX HIDKE) BRITATMBAETCS B LIENOUKY OAlfT 110 cTpokam pactpa. Camo cikaThe
B RLE npoucxonut 3a cuer Toro, 4to B MCXOAHOM H30GpaKeHHH BCTPEYAIOTCS!
LEHOYKM ONMHAKOBBIX OAlT. 3aMeHa MX Ha napbl <CYETUUK NOBTOPEHHH, 3HAYEHHE>
YMEHBIIAST M30BITOYHOCTh JaHHBIX. B NaHHOM alropuUTMe NPH3HAKOM CYeTYMKa

(counter) cilyaT eAMHULBI B ABYX BEPXHUX OUTAX CHHTAHHOTO (aiiia:

/AXX SHIUCHRe _I
“E] 60111 I Yo nosiopstn l

Pucynox 5.

CoOTBETCTBEHHO oOCTaBIUMECss 6 OUT PAaCcCXOAYIOTCS Ha CYETYUK, KOTOPBIH
MOKET NMPUHUMATh 3HauCHUs 0T 1 10 64. CTpoky U3 64 NMOBTOPSIOUINXCS GANTOB MbI
TpeBpallaeM B jiBa OaliTa, T.e. coxxMeM B 32 pasa.

AJICOPHTM  PacCUMTaH Ha JIENTOBYIO rpapuKy — U300pakeHUs] ¢ GOJBIIUMHM
obractstvu mosropsitolerocs seta. CuUTyaius, Korna daiin yBennumsaercs, ams
9TOrO IIPOCTOrO AJNropUTMa HE TaK yXk pefxa. Ee MOKHO JIeTKO HOMyYHTh, IPUMEHSIS
TPYMIOBOC KOIMpOBaHHe K obpaboTanHbiM HBeTHEIM (ortorpadusm. s Toro,
4TOOB! YBETMYHTh H300pakeHue B ABa pasa, €ro Hamo NPUMEHUTE K H300paKeHUIO, B
KOTOPOM 3HAUCHUS BCEX MTUKCEIOB Oosblue aABouynoro 11000000 u moapsix [IOTNapHO

HE MOBTOPSIOTCA. JIaHHBIH anroput™ peanusosan B Gpopmare PCX.

Bmopou sapuanm ancopumma. Bropoii BAPDUAHT 3TOr0 aIropuTMa HUMeer
OOITBIIYIO MAaKCHMATBHYIO CTEMEHL COKATHS M MeHbIie YBEJIMYUBACT B pasMepax
HexonHei dain. Ipusnakom nosTopa B ganHOM alifTOPUTME SABJIAETCS €AUHHIA B

CTapLIeV pa3psne COOTBETCTBYIOILEro Oaiita (puc. 6):
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Pucynok 6.

Tak MOXHO 1€rKO TOJICYMTATh, B JIyHLIEM Clyyae ITOT airOpPHTM CKAMAET
daiin B 64 pasa (a He B 32 pasa, Kak B IpeJbLIyIIEM BapHaHTE), B XYMAIIEM
yBesuuuBaeT Ha 1/128. CpejHue mnokasaTend CTemeHH KOMIPECCHH NAHHOIO
AITOPHTMa HAXOASTCS Ha yPOBHE ITOKa3aTellel [epBOro BapHaHTA.

Krace uzobpascenui:

OpHEHTHPOBAH alTOPUTM Ha M300paKeHHS C HEGOJBLIIMM KOIHYECTBOM

UBETOB: J1€JIOBYIO U HAYYHYIO I'PaUKY.
CummerpuuHocTs: [IpumepHo e uHUIA.

XapakTepHble 0cOOeHHOCTH: K MONOKUTENBHBIM — CTOPOHAM aJITOPUTMA,
NOKa.TyH, MOXKHO OTHECTH TOJNBKO TO, YTO OH He TpebyeT JOMOTHHTENbHON
[NaMATH IIpU  apXHBallM¥ M pasapXuBalMH, a Takxke OblcTpo paboTaer.
MHTepecsas 0cOGEHHOCTh TPYIINOBOIO KOJMPOBAHUS COCTOUT B TOM, 4YTO
CTENCHb apXHBAllMK /11 HEKOTOPBIX W300paKeHHH MOXKET OBbITh CYIIECTBEHHO
[TOBBILICHA BCEro JIMIIL 33 CHET H3MCHEHHS MOpAAKAa LIBETOB B MaUTpe

H300pasKeHuSI.

2.2.7.2. Aaropurm LZW

Haspaume anroputm momyunn no mepBeIM  GykBawm bamumuii - ero
paspaborunkos — Lempel, Ziv u Welch. Cxartie B HeMm, B oTnHume oT RLE,

OCYINECTBIACTCS YKE 3a CUET OAHMHAKOBBIX LEMMOYEK OaliT.

2.2.7.3. Aarorutm LZ

CyllecTEYeT [0BONBHO GONBIIOE CeMEeHCTBO LZ-nonoGueix  aaropurmos,

pasinvaro umxcs, HallpuMep, METOJAOM TOWCKa ITOBTOPSIOIIUXCS LIEITOYEK, OHI/IH H3
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OJOCTATOYHO NPOCTRIX BAPHAHTOB DTOTO aAJIrOpHUTMa, HallpuMep, OpeamnojaraeT, 4YTo

BO BXOJIHOM IIOTOKE HIET TUOO napa <c4eT4yuK, CMEIIEeHHe OTHOCHTENLHO TeKylueil
MO3HUMK>, 100 MPOCTO <CYETYMK>™ «IIPOIYCKAEMBIX» OAiT M CcaMH 3HAYEHHs
0aliToB (Kak BO BTOpoM BapuaHnTe anroputma RLE). Ilpu paszapxuBaunuu 17s napbl
<CHUETHUMK, CMCIUECHHE™ KOIUPYIOTCS <CUETUHK> OalT U3 BBIXOJHOTO MAaCCHBA,
[IOJY4€HHOr0 B pe3ynbTaTe pasapxXuBalWM, HA <cMelleHue™> OaliT paHblie, a
<CYCTYMK> (T.€. YUCIIO PABHOE CUETUYHKY) 3HAYEHUIN «IIPOMYCKAEMBIX» OalT IPOCTO
KOMUPYIOTCS B BBIXOJHOH MaCCHB M3 BXOJHOIO NOTOKA (puc. 7). JIaHHBINH alropuT™
ABIACTCS] HECUMMETPAYHBIM 110 BPEMEHH, IOCKONBKY TpeOyeT rnojHoro nepedopa
Oydepa 1Ipu noucke OJMHAKOBBIX MOACTPOK. B pesynbTaTe HaM CIOKHO 3a1aTh
Ooapimiol  Oydep M3-33 PE3KOro BO3pacTaHUs BpeMeHM KoMrpeccuu. OmHAKO
MOTEHUUATHHO [TOCTPOEHHUE AJITOPUTMa, B KOTOPOM Ha <CYETUYMK> U Ha <CMelleHue>
Oyner BblueleHo no 2 Gaiita (cTapumil GUT cTapluero GaifTa cyeTHHKAa — IPU3HAK
MOBTOpA CTPOKHM / KONMPOBAHUS TMOTOKA), JACT HaM BO3MOXKHOCTH CIKHMATh BCE

NOBTOPSAOLIMECS OACTPOKH pazmepom 10 32K6 B 6ydepe pasmepom 64K6.

T
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Pucynok 7.

Ilpu 5ToM Mbl mOMyuMM yBenMdeHHe pasMepa (aiima B Xymmem ciydae Ha
2770/32768 (B aByx OaifTax 3amMcaHo, 4TO HYXKHO IEPEIcaTh B BLIXOJHON MOTOK
crenyomue 2 0aiT), YTO COBCEM HEMIOX0. MakcHManbHas CTerneHb CKaTHs
cocTaBUT B mpenene 8192 pasa. B mpenene, MockoabKy MakCHUMaTbHOE CIKATHE MBI
noxmydaeM, npespamas 32K6 Oydepa B 4 0Gaiita, a Gydep Takoro pasmepa Mbl
HaKoNMM He cpasy. (OJIHaKo, MUHUMAJIBHAS MOJACTPOKA, MUl KOTOPOH HAM BBIFOHO
NIPOBOJIUTE CXATHE, JOJKHA COCTOATH B OOLIEM Cllydae MUHUMYM U3 5 GaiT, 4To u
OIpe/IC. €T Mallyr0 UEHHOCTh JaHHOro anroputMa. K jgoctomHcTBaM L7 MOKHO

OTHCCTH L[p<33Blbl‘{afIH}/EO HPOCTOTY ajIrOpuT™Ma ACKOMIIPECCUU.
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2.2.8. AropuT™Mbl apXHBAUHH ¢ NnoTepsiMH

IIpobremvr arcopummos apxusayuu ¢ nomepsamu. IlepBBIMH 1N apXUBaLUH
M300paKEeHUH  CTATH  NIPUMEHSTHCS NPUBBIYHBIE  alIrOpUTMBL.  Te, uTo
HCIOIL30OBATHCE M MCIIOJB3YIOTCA B CHCTEMaX pE3€PBHOIO KOMMPOBAHUS, IIPH
CO3MAHUH TUCTPUOYTHBOB U T.I. DTU alrOPUTMBI apXHBHPOBAIH uHpopmalmio 6e3
H3MeHeHMd. OnHaKo OCHOBHOM TeHICHUHEH B [ocjIeHEe  BpEMSI  CTallo
UCTIONIL30BAHIE  HOBBIX K/1AcCOB H300paxeHuH. CTapble anropuTMbl nepecraiu
YAOBIETBOPATh  TpeOOBAaHHUSAM,  NPEIBABISEMBIM K apxuBanuu.  MHuorue
M300paKeHUs] MPAKTHYECKH He CKUMAINUCh, XOTd «HA B3TIA» 00nananu siBHOMI
M30BITOYHOCTEIO. DTO MPUBENO K CO3A4HHIO HOBOTO THMA aJrOpuTMOB —
CKUMamIWX ¢ noreped wuHGopManmu. Kak npaBUio, CTemeHb CKATHS U,
CACNOBATE/ILHD, CTCICHL IOTEPh KayecTBa B HUX MOKHO 3a7aBaTh. Ilpu 3TOM
AOCTHIACTCA KOMIPOMHUCC MEKIY Pa3MePOM M Ka4eCTBOM H300paKeHHUil.

Onna n3 cepbesHbIx MpobIeM MaMHHON rpadHKy 3aKIHOUaeTCs B TOM, 4TO JIO
CHUX NIOp He HaMJIeH aleKBaTHBIH KpUTepU OLEHKH IIOTePh Ka4eCTBA U300paKeHHU .
A TepseTcs OHO TOCTOSHHO — HpU OLUDPOBKE, [IPU TIEPEBOJI€ B OTPAHUUYEHHYIO
NaJUTpy LBETOB, [pW IEPEBONE B APYTYIO CUCTEMY ILIBETO-NIPEACTABICHHUS ISl
fedaty, W, 4To IV Hac OCOOCHHO BAXHO, TIPH apXHBALUK C MOTEPSMH. MoKHO
[IPHBECTH [PUMEP ITPOCTOTO KPUTEPHS: CPEIHEKBAAPATHYHOE OTKIOHEHHE 3HAUYCHU

nuKkeenos (L, mepa, uiu root mean square — RMS):

H
i

i,

dfxy) = ‘\f S

wo (3)

Ilo Hemy u3zoOpaskenne GymeT CHUIBHO HCIOPHEHO IpU TTOHUKEHUU SPKOCTH
BCEro Ha 5% (17123 3TOr0 He 3aMETHUT — Y PasHbIX MOHHUTOPOB HACTPOHKa SPKOCTH
BappUpyeTcs ropasfo cuibHee). B To e BpeMs m3o0pakeHHs cO «CHEroMy» —
PE3KHM M3MCHCHUCM LIBETA OT/ENPHBIX TOUEK, CTA0BIMU TONOCAMH HJIH «MyapoM»
OyAyT MPH3HAHBI «IOYTH He H3MEHHBIIUMUCT). CBOU HCTIPUATHbIE CTOPOHBI €CTh U
Y APYTHUX. KPUTEPUEB.

PaCCMOTIIM/IM, HaIlIpuMep, MaKCUMaJIbHOC OTKJIOHEHHUE:
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div v = max Xy

(4)

OTa Mepa, KaK MOXHO JI0rafarhes, KpaiiHe YYBCTBUTEJIbHA K OHEHUIO
OTZACJIBHEIX TIMKCENOB. T.e. BO BCeM U300pakeHHM MOKET CYILECTBEHHO M3MEHHTHCS
TOJIbKO 3HA9CHHE OAHOTO NHUKCENa (YTO MPaKTUYECKH He3aMeTHO AT TJIa3a), 0JHAKO
COIIACKO 3TO¥ Mepe H300pakeHue OYAeT CUIBHO HUCITOPYEHO.

Mepa, KoTopyro ceffuac HCIIONB3YIOT Ha NPAKTHKE, HA3BIBACTCS MEpOH OTHOIIEHHS
CUTHATA K yMy (peak-to-peak signal-to-noise ratio — PSNR).
2557 - n'ﬁ‘

b, o
! )

ﬂaHHaH MeEpa, 0 CYTH, aHaJoruyHa CPEAHCKBaApAaTUYHOMY OTKJIOHCHHUIO,

-

it

dix,y) =10 log,,

H

Sp

OIIHAKO TIOTb30BAThCs el HECKOIBKO y100Hee 3a cUeT JOorapupMUUecKoro MaciuTada
LIKAJI6L. k¥ IIpHCyIny Te jke HeloCcTaTKH, YTo | CPEAHEKBA/IPATHYHOMY OTKJIOHEHHIO.
JIydlue Bcero moTepu KadecTBa M300paKeHMIl OLEHWBAIOT HALIM riaza. OTIHYHON
CHUTACTCA  apXuBallls, MPM  KOTOPOH  HEBO3MOKHO Ha [Ia3  Pas3IduMTh
[IEPBOHAYATBEHOC W Pa3apXUBUPOBaHHOE M300paxkeHus. Xopoliell — Koraa cKasarh,
KaKoe M3 H300paskeHuH MOABEPraloch apXUBALMH, MOKHO TOJbKO CpaBHMBaAs JIBe
HaxoNdluXes psiioM KapTHUHKM. Tlpn fanbHeiieM yBelMYeHHH CTENEHH CHKATHS,
KaK MPaBHIIO, CTAHOBSATCA 3aMETHBI OOOUHBIE (P(EKThI, XapaKTepHbIe s JaHHOTO
aroputva. Ha mpakTuke, Ja)ke P OTIMYHOM COXpaHEeHUM KadyecTBa, B
H300paXceHUe MOTYT OBITH BHECEHBI pPEryJsipHBIE criequuyeckre H3MeHeHus.
[TosTOMY aaropUTMB! apXUBaLMK C TIOTEPSIMU He PEKOMEH/IyeTCs UCIONb30BaTh NpH
CKATHU M300pakeHUH, KOTOphle B HaibHedINeM COGHparoTcs Mubo meyaraTh ©
BBICOKHM Ka4eCTBOM, JIMOO 00pabarhiBaTh MPOrpaMMaMH pacro3HABAHUS 00pazos.
Hempusitibie 3GhexThl ¢ TakMMU M300paKCHUAMH, KAK Mbl YK€ TOBOPHJIH, MOI'YT

BOSHHKHYTB JaK€ TIPH IPOCTOM MaCIITAOUPOBAHUH H300DaKEHUSL.

2.2.8.1. Anropurm JPEG

JPEG-— ommH W3 caMbIX HOBBIX M JOCTATOHUHO MOIIHBIX AJITOPUTMOB.

HipElKTI/ILIeCKH OH SIBIISIETCA CTaHJapToM ,He-(i)aKTO JJIs1 IIOJTHOIIBETHBIX
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n3obpaxenuk. Onepupyer anroputrMm obracTsIMu 8x8, Ha KOTOPBIX SIPKOCTh U

HBET MEHAIOTCA CPaBHHTEBHO ITaBHO. BenencTsme 3TOro, NpH  pasiiokeHUH
MAaTpHllbl TaKOH 00iacTH B ABOHHON psx mo xocuHycam (cwm. GopMyIibl  HHUXKE)
3Ha9HMBIMH OKa3bIBAIOTCA TOJIBKO I1€PBbIC KOIQQULHEHTBI. TakuM 00pa3oM, CKaTHe
B JPEG ocymwecTBasieTcs 3a CUeT IIaBHOCTH H3MCHEH WS LIBETOB B M300paKeHUH.
Ajroput™  paszpaboTaH [IpYNNoi SKCTEPTOB B 061acTH Gororpadun

CIIENMATLHO Mt CKaTus 24-OuTHBIX u3obpaxenuil. JPEG — Joint Photographic
Expert Group — noxpaszaenenne B pamkax 1SO — MesxayHaponHoit opranusanuu
no crarnaprusaund. Hassanue anroputMa uutaercs [jei'peg]. B wenom aNTOpPUTM
OCHOBaH Hd NHCKPETHOM KOCHHYCOMJIAIbHOM IpeoOpa3oBaHuM (B AanbHeifiem
HKII), npumenseMoM K Matpuile M300paKeHUs s NOJIYYCHHMS] HEKOTOPOH HOBOM
MaTpULb! KOOQGULMeHTOB. ISl MOTy4eHns: HCXOAHOTO H300paKeHH s NIPUMEHSETCS
obpaTHOE TpeodpasosaHue.
AKID packiazmbiBaeT M300pakeHHE MO aMIUIMTYAAM HEKOTOPBLIX 4YacToT. Takum
obpasoMm. mpK HpeoOGpa3’oBaHUH MBI HOTyYaeM Marpuly, B KOTOPOH MHOrue
Ko3(pGUUMeHTEl 1160 Gnusku, IM60 paBHBI nymo. Kpome Toro, 6aaromaps
HECOECPIICHCTBY  Y€JOBEYECKOTO  3PEHHS, MOXHO alIpoOKCUMHUPOBATE
Kos(hburpeHTs 6omee rpybo 6e3 3aMeTHOMH MOTEePU KayecTBa H300paKeHus.

A1 5TOro Kenop3yeTes KBaHTOBaHUe KO3OGULUHEHTOR (quantization). B camom
TPOCTOM CJIydiae — 3T0 apu(pMeTn4eckuil MOOHTOBBINH CABUT BIIPABO. Ipu stom
npeoGpasoBaHul TepaeTcst 4acTh MHMOPMAIUU, HO MOXKET TOCTUIAThCS GObLIAS

CTCIICHDL CXKATHA.

Kax pabomaem anzopumm. Wtak, paccMoTpum anroput™ nojapodnee. Ilycts Mol
cikuMaem 24-0uTHOE u306paxkeHue.

Mlarl. TlepeBonnMm wH300pakeHHE W3 LBETOBOIO npoctpanctea RGB, ¢
KOMIIOHEHTaMH, OTBeHalOUMK 3a KpacHyio (Red), semenyio (Green) u cumroro
(Blue) cocraB:srone uBera TOYKH, B LIBETOBOE npoctpancTtBo YCrCb (mnorna
HaspiBaroT YUV).

B mem Y — spkocTHas cocrapistomias, a Cr, Cb — koMmoHeHTHl, OTBEYaromue 3a

UBET (XpPOMATHYeCKH# KpacHBIi W XpOMAaTHYeCKUH CHHHH). 3a CcYyeTr TOro, UTO
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HEIOBEHECKUH IJ1a3 MEHee YyBCTBHUTEJEH K LBETY, 4eM K SAPKOCTH, MOSBISETCH

BO3MOXHOCTb apXMBUPOBaTh MaccuBbl /Uis Cr u Cb KOMMNOHEHT ¢ GOIBLIMMH
MOTEPAMM U, COOTBETCTBEHHO, OONBIIMMU CTENEHSAMHM Cx)atus. [logo6Hoe
peodpa3oBaHUe  yKe [JaBHO HCHOJB3yeTcs B TeleBHICHMH. Ha CHUTHAJIbI,
OTBEYAOILIHE 3a LIBET, TaM BbIJAEINseTCS OoJlee y3Kas 0I0ca YacToT.

YIpOLIEHHO IepeBol U3 LBETOBOro mpocTpanctsa RGB B 1BeToBOE IIPOCTPAHCTBO

YCrCb MOKHO IIpe/ICTaBUTB ¢ TOMOIIBIO MATPHLBI nepexona (Tabxuma 12):

Tabmauua 4.

Y (.290 {1387
b e 0.3 {54187

Cr RIS L3313

KO0
G 128

Bz

OGparHoe mpeoGpa3oBaHHe OCYIIECTRISLCTCS YMHOKEHHEM BekTtopa YUV Ha
00paTHYIO MaTpHILY.

Ilar 2. PazOuBaemM UCXOmHOE U300paKCHUE HA MaTpHLbl 8x8. DopMupyeM us3
Kaxa0H Tpu paboume marpuusl JKIT — no 8 6ur oTaedbHo JUISL KaXKI0U
KOMITOHEHTsI. [Ipr GONBIINX CTemeHAX CKATHUS ITOT LIl MOXKET BHIMOTHATHCS 9yTh
cnoxHee. M3otpaxkenue nenures mo kommnoHente Y — Kax U B NIEPBOM Clly4dae, a JjIsi
KoMnoHeHT Cr 1 Cb MaTpuibl HAGUPAIOTCS Yepes CTPOUKY 1 4yepes cTosibell. T.e. u3
MCXOLHON Marpuubl pasMepom 16x16 monydaercs TOABKO OnHa pabouas Marpuua
JKIL. Ilpu sT0oM, KaKk HETPYIHO 3aMETHUTb, MEI TepsieM 3/4 nonesHoit uHGopMaIu o
LBETOBBIX COCTABIIAIONIMX N300paKEHHUs U MOTydaeM cpasy cKaTHe B ABa pasa. Mol
MOXKEM TOCTymaTek Tak Onarojaps padote B mpocTpanctee YCrCb. Ha
pesyneripyiomeM RGB n3o0paxenuy, xak nokasana MpakTHKE, 5TO CKa3blBACTCS

HCCHUJIIBHO.

Hlar 3. B ynpouennom suze JKII mpu n=8 mMoxHO NIPEACTABUTh TaK:

Vluvi= =X LCUanxCGovyx i ]
o Aty

sy (2;»:;11);.,«“-,:;?')
e C{in)s )= cus(——”——

Ay o0

b for et (4)
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Hpumensiem JIKIT k kaxnoit paboueit Marpue. Hpu 51om MBI ToTydaem MaTpuily,

B KOTOPOH KOY((QULUMEHTHI B JICBOM BEPXHEM YTy COOTBETCTBYOT HU3KOUACTOTHOM
COCTaBJIAIOIICH H300paXKeHHs, a B MPaBOM HUKHEM — BBICOKOYACTOTHOM. [loHsTHE
HaCTOThl CICIYCT M3 PACCMOTPEHUs M300paKeHHs KakK JBYMEPHOIO CHUTHATA
(aHAJIOTMYHO PACCMOTPEHMIO 3BYKAa KAk cHTHaia). [lnaBHOE W3MCHEHHe [BeTa
COOTBETCTBYET ~ HHM3KOYACTOTHOM  COCTaBIAMOIIEH, a  pe3KHe  CKaYKh  —
HHU3KOYACTOTHOM.

llar 4. Tlpowssoanm kBaHTOBauue. B mpuHLHIE, 3TO IpPOCTO JeJIeHUE
pabouell MaTpHULl Ha MaTPUIy KBAHTOBAHMS I[1O3IEMEHTHO. g kaxaon
xomroHedTsl (Y, U 1 V), B obuiem caydae, 3a1aetcs CBos MaTpulla KBAaHTOBAHMSI

qlu,vl (1amee MK).

Yylu.v] -~ IntegerRound | —
wgleav] )

(5)

Ha sTom 1are ocyluecTsaseTes ynpasiieHne CTENEHbIO CKATHS, U IPOMCXOST CaMbie

Oousbitme notepu. IousaTHO, uTO, 33maBas MK ¢ GoibIIIMU KO3 GUIIMeHTaMH, Mbl

NOTy4iM OOIbLIE HyJel H, CIeA0BATENBHO, GOIBIIYIO CTEMEHb CHKATHSL.

B cramnapr JPEG Bxodens: pexomenpoBanuble MK, IIOCTPOEHHBIE OIBITHLIM

myreM. Matpuubsl a1 Gonblued Wnmm MeHbIneid CTelleHH CyKATHSI NOJIy4aroT MyTeM

YMHOK€HUS HCXOAHOH MaTPHUbI Ha HEKOTOPOE YHCIO gamma.

C KBAHTOBAaHMEM CBS3aHBI U CreLU(DHUCCKIE sdextrl anropurMma. Ipu Gonpirmx

3HaYeHUSIX KeoGQULUMeHTa gamma I[oTepd B HU3KHX 4acTOTax MOTYT OBITh

HACTONBKO BE/MKH, 4TO M300pa)keHWe pacmanercs Ha kBaipaTsl 8x8. [lotepn B

BBICOKHMX 4acTOTAX MOryT NMPOSBUTHCS B TaK Has3blBaeMoM «addekre [ 166cay, korna

BOKpYT KOHTYPOB C PE3KHM NIE€PEXOJOM LIBETa 00pa3yeTCst CBOe0OPA3HbIi «HUMOY.
lar 5. IlepeBonnm Matpuily 8X8 B 64-35eMeHTHBII BekTOp (Tabnuua 13) npu

HOMOLIH «3UI'3ar»-CKaAHUPOBaHuUsl, T.e. OepeM smementhl ¢ uHxexcamu (0,0), (0,1),

(1.0), (2,0)...

Taoamua 5.
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Takuv ©ofpasom, B Hadane BeKTOpa MBI IOJTydaeMm KO3(QQUIHEHTbI MaTpHuIlbI,
COOTBETCTBYIOLIME HU3KUM YaCTOTaM, a B KOHIIE — BBICOKHM.

[llar 6. CsepTeiBa€M BEKTOP C  MOMOLIBIO QIrOpUTMa T[PYIIIOBOTO
konuposanus. [Ipy 9TOM nomyuaem napsl THHa (MPOMYCTMTh, YHCIO), [
«HPOITYCTUTB SABIACTCS CYCTYUKOM IIPOIyCKAeMbIX HyJICH, a «YMCIIon— 3HAUYCHHE,
KOTOPOE HEOOXOJMMO MOCTABHTh B CIEAYIONIYIO sueiiky. Tax, BekTop 42 3000-2
00001... Gyner cBepuyT B maper (0,42) (0,3) (3,-2) (4,1)....

Illar 7. CBepThiBaeM MOTYYMBIIHECS TApbl KOXUPOBAHUEM IO Xabdbmany ¢
(PUKCUPOBaHHOM TabauLel.

Ilpoutece  BoccTaHOBIGHHsST H300paxkeHUs B 9TOM aJrOpUTME  IOJIHOCTHIO
CHMMETpPHYEH. MeTo1 M03BONSET CKUMATh HEKOTOPBIE H306paxerns B 10-15 pa3 6e3
CEpPLE3HBIX ITOTEPb.

Koneetiep onepayuii, ucnonvsyemuiii 6 ancopumme JPEG.

CylUecTBeHHBIVMH NOJIOKHTEIbHBIMH CTOPOHAMH AJITOPHTMA SBISETCS TO, UTO:

1) 3amaercs crernens coxaTus.

2) BeixoaHoe uBeTHOE H306pakKeHHEe MOKET UMeTh 24 6uTa Ha TOUKY.

OTpHLaTeNbHBIMU CTOPOHAMHE ANFOPUTMA SBJISETCS TO, YTO:

3) llpn TIOBBILICHWH CTEMEHH CHKATHS H300pakeHHe pacnagaeTcs Ha
OTAC.TbHbIE KBAAPAThI (8X8). DTO CBA3AHO C TEM, YTO MPOUC XOAAT GObIIME
HOTEPH B HH3KUX 4YacTOTax NPH KBAHTOBAHWH, W BOCCTAHOBUTH HCXOIHBIE
JaHHBIE CTAHOBUTCS HEBO3MOXKHO.

4) Ilpossnsercs a¢dexr ['ub66ca — opeosnbl mo I'PaHUIIAM PE3KUX MEPEXO0B
LBETOB,

Kaxk yixe rosopriocs, cranpaptnzosan JPEG oTHOCHTENLHO HEIaBHO— B

1991 rony. Ho yxe toraa cyuiecTBOBaIM anropHTMBbI, CKHMAIOLINE CHIbHEE
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HpY MEHBIIMX TOTepsX KauecTBa. Jleso B TOM, 4TO mAeiicTBHMS paspaboTumkoB

CTaHnaprta ObUIM OIPaHMYEeHbl MOLIHOCTHIO CYLIECTBOBABLICH HA TOT MOMEHT
TeXHUKH. To ecTh jJaxe Ha mepcoHaTbHOM KOMIBIOTEPE AJIrOPUTM IOJDKEH
OBLT paboTaTh MEHBIIC MUHYTHI Ha CpPeIHEM 1300paKeHUN, a ero anmapaTHas
peanusanis I0/KHE ObITh OTHOCHTEIBHO NPOCTOH U JElIeBOI. Anroputm
JOIKEH ObUT ObITh CMMMETPHYHBIM (BpeMs pa3apXHBaIUH IIPUMEPHO PaBHO
BPEMEHH apX¥Bal|H ).

Beinonsenre nocnenHero TpeGoBaHUS CEIAN0 BO3MOMKHBIM HOSBICHHE
TaKUX YCTPOHCTB, Kak LU(POBble (HOTOANNAPATH, CHUMAIOMIUE 24-GUTOBEIE
(ororpadun Ha 8-256 M6 dudin kapry. [lotom 3Ta KapTa BCTaBISETCS B
pasbeM Ha BalleM HOyTOYKe M COOTBETCTBYIOWIAS MPOTpaMMa I[103BOJLET
CYUTATh  W300pakeHus. He nmpaBma am, ecim  6bl anropuT™  ObLI
HECUMMETpUYeH, ObL10 Obl HENPUSTHO IONTO KJAaTh, I10KA amnmnapar
«IIEPL3APSAIUTCIN— COKMET HU300paKEHHUE.

He ovenp mnpustuerm csoiictBom JPEG  siBisercs  Taxike TO, YTO HEPEIAKO
POPU3OHTAJIBHEIC W BEPTUKAJbHBIC IMOJOCHI Ha AUCIUICe aOCOMIOTHO HE BMIHBI U
MOTYT NPOABUTECS TONIBKO TIPH MeYaTh B BHAE MyapoBoro ysopa. OH BO3HUKACT [pH
HAJIOKCHHH  HAKIOHHOTO pacTpa IeYaTd Ha TOPU3OHTANbHbIE M BePTHUKAIbHbIE
nojockl 1300pakenus. M3-3a stux ciopnpuzos JPEG ne PEKOMEHAYETCSI aKTHBHO
UCTIONB308aTh B NONUIpaduu, 3a/1aBas BLICOKHE KOIPHULIHEHTEI MaTpHIIbI
KBaHToBaHMA. (OIHAKO TNpPU apXMBallMK H300paKeHHH, peIHAZHAYEHHBIX IS
[IPOCMOTPA 4€JI0BEKOM, OH Ha JaHHBIM MOMEHT HE3aMEHHM.

Illupokoe mpumenenre JPEG noiroe Bpems CACPIKUBAJIOCH, IIOKAITYH, JTHIIL TEM,
HTO OH orepupyer 24-OUTHBIMH H300paskeHHsMU. [lodToMy s TOI'0, YTOOBI ¢
[IPUEMIIEMBIM  Ka4eCTBOM ITTOCMOTPETH KapTHHKY Ha OOBIYHOM MOHMTOpE B 256-
LIBETHOH mamuTpe, TpeOOBanioch NpPUMEHEHHe COOTBETCTBYIOIUMX aJ'OPUTMOB U,
C/CAOBATEIILHO, ONpPENENCHHOe BpeMs. B NpunokeHHsX, OpUeHTHPOBAHHBIX Ha
HPHAMPHYHBOIO T0JB30BATEIA, TAKHX, HATPHMEp, KaK HIPbI, MOJAOGHbBIE 3aAePiKKU
Henpuemiemel. Kpome toro, eciin umeroumecs y ac M300pakeHusl, JOMyCTHM, B 8-

OntHoM dopmate GIF nepesectu B 24-Guthbiit JPEG, a moTtom obpatno B GIF nns
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IPOCMOTPA,  TO  LOTEPs  KAauecTBa  I[POM3OMACT  [B&XKABI IPH  0OOOMX

rpeodpasoBanuax. TeM He MeHee, BBIMIDbHINI B pasmMepax apXMBOB 3a4acTyro
HACTOJIPKO Be.IMK (B 3-20 pa3), a OTepH KAayecTBa HACTOIBKO MAlbl, UTO XpaHeHHe
n3o0paxerui B JPEG oxa3biBaeTcst 04eHb (P QEKTHBHBIM.

Heckombko cloB HeoGX04MMO CKa3aTh 0 MOJM(GHKALHMIX 3TOrO aITOpUTMA.
Xors JPEG wu sensercs cramzaprom SO, dopmar ero QaiiioB He ObIn
3aduxcupoBaH. TToNB3ysICh 5TUM, MPOU3BOIUTENH CO3NAIOT CBOH, HECOBMECTHMAbIE
Mex sy cobol dopmaThl, u, ClleI0BATEIBHO, MOI'YT H3MEHHTb QIrOpuTM. Tak,
BHYTpEHEHE TalJMLBl aqroput™a, peKoMeHjoBanHsie 1SO, 3aMeHSIOTCS WMH Ha
cBoM ccOcTBeHHble. KpoMe Toro, sierkas Hepasbepuxa NPUCYTCTBYET NPH 3aQaHHU
CTeNeHy MoTepb. Hampumep, NpM TeCTHPOBAHMH BBISICHSIETCS, YTO «OTIMYHOEY
KauecTBo., «100%» u «10 0annoB» HArOT CylIECTBEHHO pazIHyaOIHecs KapTUHKH.
[Tpn a10oM, KeTaT, «100%)>» KauecTBa HE 03HAYAIOT CKATHE 6e3 110Tepb. Berpevarores
Taxke BapuaHTbl JPEG mns cnenuduuecknx npunoxkenuit.

{ak crangapt ISO JPEG HauuHaeT Bce IIMpe HCIIONIB30BaThCs NpPH OOMeHe
M300paXCHUAMH B KOMIIBIOTEPHBIX ceTsaX. Ilommepxusaercs anroput™ JPEG B
¢opmarax Quick Time, PostScript Level 2, Tiff 6.0 u, Ha nanHbIii MOMEHT, 3aHUMAaeT
BU/THOC MECTO B CHCTEMaX MYJIbTHMEIHA.
Xapaxmepucmuxu areopumma JPEG:

Cmenens cocamus: 2-200 (3agaercs IIOJIb30BaTeNIeM ).

Knacc usobpaxcenuii: TlonHouseTHble 24 GUTHBIE U300paKeHUsl HiIH U300pa)KeHus B
rpajaumax ceporo 0e3 pe3Kux nepexooB UBeTos (hoTorpadun).

Cummempuunocms. 1
Xapaxmepnvie ocobennocmu: B HeKoTOpbIX Cly4dasx, ajrOpUTM CO3JAET «OPeoj»
BOKPYT' PE3KMX FOPM3OHTANbHBIX W BEPTHKAIBHBIX TPAHUIL B H300pakeHUH (3(dexT

['166ca). Kpome TOro, npu BEICOKOI CTeMeHU CKATHS H300pakeHue pacrafaeTcsd Ha

OJIOKU 8X& IMUKCe0B.



2.2.8.2. ®paxTaabHbIii AAropHTM

Hoes semoda. DpaxTanbHas apXUBALWS OCHOBAHA Ha TOM, YTO Mkl
MpeACTaB/IsieM H300pakeHMe B (olee KOMMAKTHOH (GopMe — ¢  [HOMOLIBIO
KOIPQHIMEHTOB cHcTeMbl uTepupyembix ¢ynxumit (Iterated Function System—
nanee ro Texety Kak IFS). Ilpexne, uem paccmartpusarth caM mpoliece apxUBaliy,
pasdepenm, kax IFS ctpout u3obpaxenue, T.e. poLece JIEKOMITPECCHUU.

Crporo rosopsi, IFS mnpencrasiaser cobGoit Habop TpexmepHbIX ad(HHHBIX

NpeodpasoBaHuil, B HalleM Clydae IepeBOMSIIMX OJHO H300paKeHHe B Apyroe.

IIpeodpazoBaHnio  [0/BEPraloTCss TOUKM B TPEXMEPHOM IpoCTpaHcTBe (X-

KOOpAMHATA, Y-KOOPJAHHATA, IPKOCTh).

HaunGosee narnsano s1oT mpouece npoaemoHcTpupoBan BapHenu B cBoeil kumre

«Fractal Image Compression» (Puc. 7). TaM BBe/ieHO NoHsATHE (bOTOKOMHUPOBAILHOMN

Marimssl, cocTosumel U3 3kpaHa, HA KOTOPOM H306pakkeHa HCXOMHAS KapTHHKa, H

CUCTEMBI JTMH3, ITPOCLUPYIOIIMX H300pakKeHHe Ha APYrol SKpaH:

¢ JIMH3bl MOTYT NpOENMpOBaTh YacThb H300pa)KeHUs MPOH3BOIBHOL GopMBI B
m000€ IPyroe MecTo HOBOIO H300PaKEHHS.

* ObnacTH, B KOTOPbIE NPOELUUPYIOTCS! H300PAKEHNS, He [IePeCeKaroTCs.,

* JIMH3a MOXKeT MEHATH APKOCTH U yMEHBIIATH KOHTPACTHOCTS.

« Jlunza MOXET 3€pKallbHO OTpakaTh W MOBOPAYMBATE CBOH (hparMeHT
U300paskeHus!.

* JIMH3a f0mKHA MaclTabupoBaTh (IPUYEM TOTBKO yMEHbIUAst) CBOIX GparmenT

U300pakeH s,

Pucyror. Mawmna Bapnean

Pucymnoxk 7.
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Paccrapnsis JUH3BI U MECHSS UX XapaKTCPUCTHKH, MBI MOKeM YHOpaBJIsITH

rnosyqacMbIM n3o0pakenneM. OJiHa uTepaius paboTsl MalvHbl 3aK/F0UAETCS B TOM,
4TO 110 MCXOZHOMY M300PaKEHHIO C TOMOIIBI) NIPOEKTUPOBAHUSI CTPOUTCS HOBOE,
OC/Ie Yero HoBOe OepeTcs B KAUecTBE HCXOIHOTO. YTBepiKAaeTCs, 4T0 B IIpoLecce
MTEPALHH MBI TIONYYHM H300paKEeHHe, KOTOPOe MepecTaHeT U3MeHaThes. OHO Oynet
3dBUCETDL TONBKC OT PACIOJIOXKCHUS M XapaKTePHCTUK JIMH3, U He OyIeT 3aBHCETh OT
MCXOJHOH KapTHUHKM. DTO M300paKE€HUE HA3BIBACTCS «HENOOGUNICHOL MOUKOLLy WK
ammparmopos4 anHod IFS. CooTBETCTBYIONIAsE TEOPUsS TIapaHTHPYeT Haludue
POBHO OJIHOH HENTOABMKHOM TOYKH 115 Kaxnoii IFS.
Hockonbky oTobpakenue JIMH3 AB/ISETCA CKUMAIOLINM, KA%kas JIHH34 B SBHOM BHUJIE
3alaeT camonedodHvie 00NacTh B HaleM M306pakenut. biarofaps camornoo0mHio
MBI I10:1yHaeM CI0KHYIO CTPYKTYPY H300pakeHUs NpH Jr000M yBenudeHuu. Takum
00pa3oM. MHTYUTHBHO [OHSTHO, YTO CHCTEMA HTEPHPYEMBIX byHKUME 3amaer
¢hpaxman (HeCTPOTo —— caMONOA0OHBI MaTeMaTUYeCKHMii OO0BEKT).

Haubonee wusBecTHB nBa U300paKCHUS, TMOJYYEHHBIX C MOMOLBIO IFS:

«tpeyronpauK Cepnunckoro» (Puc. 8) i «manopotuk bapHeim (Puc.9).

Tpeyroarunk Cepnunckoro

Pucynox 8.

«Tpeyronsnux CepnuHckoro» 3anaercs TpeMmi, a «HamopoTHUK bapHcmuy

HETBIPBMS  aQ(DUHHBIME IIpeo0pa3oBaHusSMH (UMM, B Hallel TEPMHUHOJIOTUH,
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«imnzamny»).  Kaxmoe npeoGpasosanue Kogupyercs OyKBaJbHO CUMTAHHBIMU

OalitamMu, B TO Bpems Kak u306paKeHMe, [IOCTPOCHHOE C HX ITOMOILIO, MOXKET

3aHUMATE U HECKOJIBKO MeradaiiT.

ITanopornuk bapuean. 3anaercs 4 npeobpasoBanusimu.

Pucynox 9.

M3 BblNIecKa3aHHOrO CTAHOBHTCS MOHATHO, KaK paGoTaer apxuBaTop, U
no4eMy eMmy TpeOveTcs Tak MHOrO BpeMeHH. (MaKTHYecKH, (pakransHas
KOMIIPECCHST —- 3TO MOMCK CaMOMOI00HbIX 00nacTell B U300paKEHHU U ONpe/IeIeHIe
AT HAX napameTpoB adGUHHBIX NpeobpasoBaHuil. B xyamewm ciydae, eciu He Oyner
TPUMEHATBCS ONTUMU3HPYIOIIMA  aliTOPUTM, TOTpedyeTcst epeGop M cpaBHEHHe
BCEX  BOIMOXKHEIX (DPAIMEHTOB HW300paXeHUs pasHOro pasMepa. Jlaxke s
HeOONbLINX U300PAKEHNH IPU yueTe AUCKPETHOCTH MbI IIOJIYYUM aCTPOHOMHUUECKOE
HHMCIO  NepeOHpacMbIX  BapHAHTOB. [lpudem, jgake pesKoe Cy)KE€HHE KJIacCoB
npeoOpa3soBaHuif, HanpuMep, 3a cYeT MacIITabUPOBAHMS TOJBKO B OIIpEeAEIIEHHO.
KOIM9ECTBO pas, HE J1aeT 3aMETHOIO BBIMIPhILIa BO BpeMeHU. Kpome Toro, mpu sTom
TEPSETCs KadecTBo u300paxenus. [logasnsiomee GOJIBIIMHCTBO HCCICIOBAHUN B
obnacTH (paxTaIbHON KOMIpPECCHH ceifuac HampapjIeHbl HA YMEHBIIIEHHE BpEeMEHU
apXMBAIKM, HEOOXOAUMOTO TSI TOJYYEHUS] KaYeCTBEHHOTO H300pakeHusl.

Hajice IPUBOAATCS OCHOBHBIE OINpENENeHHS U TEOPEMBI, Ha KOTOPBIX
Oasupyercs (pakTaibHas KOMIPECCHs. ITOT MaTepuan 0ojee OEeTATBHO H ¢
A0Ka3aTe/IbCTBAMU paccMaTpuBaeTcs B [3] u B [4].

2
Onpedenenue. Tlpeobpazopanue w: R® —> R’ NIPEACTaBUMOE B BU/IE
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rune a, b, c,d, e, f, p,q,r, s, t, u geldcTBUTEIbHBIE YHCIA U (xyze R’
Ha3bIBACTCS TPEXMEPHBIM aQGUHHBIM IpeoOpazoBaHHEM.

Onpedenenue. Ilycts f: X —> X — npeoGpa3oBanue B pocTpaHcTBe X.
Touka Xf e X  rakas, uto f{Xf) = X7 HasbIBAeTCH HeNOOSUNCHOL MOUKOL
(ammpaxmopom) peodpazoBaHUsL.

Onpeoenenue. Ilpeobpazosanne f: X —> X B METPUIECKOM IIpocTpaHcTBe (X,
d) HasbIBEETCA CKUMAIOILMM, €CIH CYINECTBYET YHCIO §: 0 <= § < 1, Takoe, uto

dif(x) () <= s*d(x,y) >X,y D X

3amevanne: DoOpManbHO MBI MOXKEM  HCHOJB30BATb  JIHOGOE CKUMarouIee
OTOOpakeHHEe MNpU (DPaKTaTbHON KOMIIPECCHH, HO PEalbHO HCITOJIB3YIOTCS JIMILD
TpexMepHble apUHHbIE PeodpasoBaHUs ¢ JOCTATOYHO CUITBHBIMU OTpaHUYCHHSIMHU
Ha KooGHULHeHTDI.

Teopemea. (O cxxumaromeM npeodpasoBanun)

Iycte f0 X -——> X — cxuMarolee Npeodpa3oBaHue B IIOJHOM METPHUYECKOM
npocTpadeTse (X, d). Toraa cyuwecTByeT B TOUHOCTH OJHA HENOMBUKHAS TOUKA Xr
nenadnescum X 3TOTO TpeoGPa3OBaHUS, M I8 TOGOH  TOUKH x D X

nocnenosateabHoCTs  {fn(x): n=0,1,2... } cxomutes x Xf.

bonee ofas ¢popmymposka >1oit Teopembl rapaHTUPYET HaM CXOJIUMOCTh.
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Onpeodenenue. Hzobpascenuem waspiBaeres GyHKIMs S, onpeneneHHas Ha

CAMHHYHOM KBanpate W NMPUHMMAOLIas 3HavyeHus oT 0 no 1 umm Six, y) D> [0..1]

i,y = [0..1]

[TycTh TpexmepHoe addunHoe npeobpazosanue w, : R3 —> R3 , 3aTTHCAHO B BH/IE

M ONIPENEJICHO Ha KOMIIAKTHOM IOOMHOXecTBe D JeKapToBa KBajapaTa
[0..1]x[0..1] (mBI mOIB3yeMcs OCOBBIM BUIOM MaTPHULbl TIpeo0pa3oBaHus, YTOObI
- . 3 2

YMCHALIIHTE Pa3MePHOCTE 00J1acTu onpejienerus ¢ R” 1o R°). Toraga ono nepeBeIeT
HacTh MOBEPXHOCTH S B 0071aCTh R, paCIOIOKEHHYIO CO CIIBUTOM (e, J) 1 IOBOPOTOM,
38JIaHHBIM MaTpuLei

fa b oo

¢ d 0

(000 (9)
Ilpu 3ToM, ecan MHTEPUIPETHUPORBATH 3HAYECHUS Gynkmun S(x,y) e [0...1] kak
APKOCTE COOTBETCTBYIOIMX TOYEK, OHA YMEHBIUMTCS B p pa3 (mpeobpasoBaHie

00s13aHO OBITH CYKMMAIOLIMM ) 1 U3MEHUTCS HA CABUT qg.

Hocmpoenue anecopumma. Kak yxke cTano 0UeBUIHBIM U3 M3JI0KEHHOIO BBIILIE,
OCHOBHOH  3aj1a4edl IpU KOMIIPeCCHU (PPaKTaTbHBIM aJTOPUTMOM  SIBJISIETCS
HAXOXACHHE COOTBETCTBYIOWINX a(GUHHBIX Tpeobpa3oBaHuii. B camoM obiuem
CJIyHae MBI MOKEM IIEPEBOUTE MOOBIE 110 pasMepy u (popMe 061acTH U306paKeHus,
OAHAKO B 3TOM Clydae MOJIyMaeTCs acTPOHOMHYECKOE UHCIO MepebupaeMbIx
BAPUAHTOB PA3HbIX (ParMeHTOB, KOTOPOE HEBO3MOKHO o0paboTaTb Ha TeKyIHii
MOMEHT @€ Ha CYyIepKOMIIbIOTEpE.

B nmanwom eapuanme ancopumma, wanoxenHOM Hanee, CreJlaHbl CleyIoLIne

OrpaHMYeHUs Ha 00JIaCTH:

1) Bece obractu  aerswomes Keaopamamu co cmoponamu, napanienbHvimu
CMOpOHAaM U306pajxcenus. ITO OrpaHUUeHHe JOCTATOYHO JKECTKOE. Daktuuecku

MBI COOUPAEMCS ALTIPOKCUMUPOBATH BCE MHOroobpasue reoMmerpuueckux Guryp
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JINIIb KBaJApaTaMHu.

2) Ilpu mepesoje AOMEHHOH 0OTacTH B PaHTOBYIO YMEHBLUIEHHE pa3MepoB
MPOUIBOAMTCS  po6HO 6 0sa pasa. ITO CyLUIECTBEHHO YIIPOLAeT Kak
KOMIPECCOP, TaK 1 AEKOMIIPECCOp, T.K. 3aJa4a MacITaOMPOBAHHUS HEOOJBIINX
obnactelt ABNSETCH HETPUBHATBHOIMN.

3) Bee nomenHble 010KM — KBajpaThl M HMEIOT Guxcuposannviii  pasmep.
M300paxkenue paBHOMepHOU ceTKOM pasbiBaeTcs Ha HabOp TOMEHHBIX OJIOKOB.

4) Jlomennbie obnactu GepyTcs «uepes mouky» u no X, u no Y, uro cpazy
yMeHblaer nepedop B 4 pasa.

5) Ilpu mepeBoae nomeHHOH o6macTu B PaHrOBYIO IOBOPOT Kyba BO3MOXKEH
moaoko Ha 0° 90° 180° unu 270°. Taxxe nomyckaercs 3€pKajlbHOE OTpPa)KeHHE.
Ob1Lee Y1CT0 BOIMOXKHBIX Npe0dpa3oBaHHii (cunTas ycToe)

6) Macwrabuposaune (Puc. 10) (c’KaThe) HO  BepTHUKANTU  (SPKOCTH)

OCYIIECTBISICTCS 8 hurcuposannoe uucio paz — B 0,75.

Pucynox 10.

‘JTH OrpaHHYIeHUs TIO3BOJISIIOT:
1) IMoctpouTh anroput™, amst Kotoporo TpeGyercs CPaBHHUTEJIBHO Majlo€ YHUCIIO
OTEPAaLIH la)e HA TOCTATOYHO GOJIBIIMX H300PaKEHHUSIX.
2) OveHb KOMIIAKTHO NPeACTaBUTH AaHHbIE IS 3alHCH B daiti. Ham tpeGyercs
Ha Kaxaoe adpduHHOe nmpeobpazosanue B IFS:

* ABa dr.ciaa Aad Toro, 4TOOBI 3a1aTh CMEIUEHUE NJOMEHHOTro 0JI0Ka. Ecnu

MBI CTPaHUYMM  BXOAHBIE — H300paxkeHMst pasmepoM S512x512, To
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AOCTATOYHO OYZeT Mo 8 OUT Ha KaKii0e YHCIIO.

* TpH DHWTa IS TOro, 4toObl 3a7aTh npeodpasoBaHne CHMMETPUH IIPH
IIepeBoae TOMEHHOrO 0JI0KA B PAHTOBBIIA.

* 7-9 GUT A4 TOTO, YTOOBI 3a8aTh CABHI [0 APKOCTH IIPH TIepe BOJIE.
Hudopmauuio o pasmepe 6710KOB MOXHO XpaHUTb B 3arojoBke aiina. Taxkum
o0pasomM, MBI 3aTpaTunu MeHee 4 GalT Ha OJIHO adppuHHOEe TpeobpazoBaHue. B
3aBUCHMOCTH OT TOI'0, KakOB pa3Mep
OJIOKA, MOYKHO BBICUHTATH, CKOJBKO BJIOKOB Oynet B usobpaxenun. Takum obpasom,
MBI MOKEM MONYYHUTh OLIEHKY CTEIIeHH KOMIIPECCHH.

Hanpumep, st daiina B rpagauusax ceporo 256 useros 512x512 HUKCEIoB
Ipa  pesvepe Omoka 8 mukcenoB apdUHHBIX npeoOpazoBanuit Oyger 4096
(512/8%512/8). Ha xammoe norpebyercs 3.5 Gaiira. CnenoBaTesibHO, €ClIM UCXOIHBIH
daiin zamuman 262144 (512%512) Gaiir (Ge3 ydeTa 3arojioBka), To (aim ¢
KoodrumentamMu Oyner sanumats 14336 Gaiir. CTeneHb cxaThsi— 18 pas. Ilpu
OTOM Mbl HE y4YMTBIBAeM, 4TO (alln ¢ KodpdHUMEHTAMM TOKe MOKeT 067a1aTh
M30BITOYHOCTBIO M apXMBUPOBATHCS METOAOM APXHUBALUM 0e3 IIOTEPh, HaTpUMep
LZW.

OTpHLaTeNbHbIE CTOPOHBI IPEUTOKEHHBIX OIPAHUYEHHIA:

1) Tlockoabky  Bce obmacTu  SBNSAIOTCS  KBaApaTaMH, HEBO3MOKHO
BOCHOMBE30BATBCSA  110/100HeM 00BEKTOB, MO (GOpMe JaleKuX OT KBaApaToB
(KOTOpBIE BCTPEYAIOTCS B PEaTbHBIX H300PaKEHHAX J0CTATOUHO 4acTo.)

2) AHaJOrMYHO MBI HE CMOXEM BOCIIONB30BATHCS MOAOGHEM OOBEKTOB B
M300paXECHHH, KOIDOULHEHT 0T00US MEXKTY KOTOPBIMA CHIBHO OTITHYACTCS.

3) AJTOpUTM He CMOXET BOCHOMB30BATHCH MOAOOHEM OGDBEKTOB B U300paKeHHH,
YIOJI M@KV KOTOPBIMHU He KpareH 90°.

TakoBa nyara 3a cKOPOCTH KOMIIPECCHH U 34 IIPOCTOTY YTIAKOBKU KO3(OULIHEHTOB B

daiin. Cam anropuT™ ynakoBKH CBOIUTCS K nepedopy BCEeX IOMEHHBIX OIOKOB U

MONOOPY UL KAKIOTO COOTBETCTBYIOMIEIO eMy pPaHrosoro 0J0ka.

Kax BunHo w3 npuBeneHHoro anropmta, ans Kaxmoro paHroBoro 00Ka

ACJIAeM €ro IIPOBEPKY CO BCEMHU BO3MOKHBIMHU JOMEHHBIMH OJIOKaMH (B TOM HHCJIE C
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NPOLICIIIMMAI NIpeoOpa3oBaHNe CHMMETPHH), HAXOIUM BAPHAHT ¢ HaWMeHbIlei

Mepor L, (HauMEHBIIHM CPCIHEKBAZPATHYHBIM ~ OTKIIOHEHHEM) U  CcoXpaHseM
KOO(P(UIMEHTH 9TOro mpeobpasoBanus B daitn. Koadppuuuentsr — at0 (1)
KOOPIMHATHl HaHAeHHOro 67o0ka, (2) wumcao or 0 g0 7, XapaKTepu3yrollee
peodpasoBanue CUMMeTpuH (II0BOPOT, OTpakeHue O1oKa), u (3) CABHT MO SPKOCTH

11 5TOH 1ape! 6:10Kk0B. CABUT 110 SIPKOCTH BBIYHCIAETCS Kak:

}L‘c/‘,‘, /va, i

H

Ilpn aTOM Mepa cunTaercs kak:

: )

d{R. D)= LT({}."FS;; by od, %

o S

MEI He BEIMHC/IEM KBaAPaTHOTO KOpHs u3 L, MEpBI U HE JeNUM €€ Ha 7, OCKOJIbKY
JIAHHEIE 1TPeo0pa3OBaHMs MOHOTOHHBI M He MOMEIIAIOT HaM HaiTu OKCTPEMYM,
OAHAKO MBI CMOKEM BBIIIONHATD Ha JIBE ONEpallui MeHbLIe A/l KaXkK 10T 6I10KA.

[locudTeemM  KONHYECTBO  ONepaLyil, HEOOXOMUMBIX HAM JUISL  CoKaTust
H300pakeHns B Ipagalidsax ceporo 256 1BeToB 512x512 MHUKCETOR Ipy  pazMepe
0:10ka 8 nwmkcenos. Takum 00pasoM, HaM YAanoch YMEHbBIIUTh YHCIIO onepanui

AITOPUTMA KOMIPECCHH 10 BIOJHE BBIYUCIACMBIX (MYCTh M 33 HECKOIBLKO YacoB)
BEJIMYMH.

Cxema aneopumma dexomnpeccuu usobpasxcenuil. JIeKOMIpeCCHs anroputMa
(PpaKTaIBHOrO CHKATHA Ype3BBIYANHO npocra. HeobXoammo mpoBecTH HeCKOIBKO
MTEPALM  TpeXMepHbIX addUHHBIX NpeobpasoBaHuil, KO3 (UIIUEHTBI KOTOPBIX
OBUIX MTONYH4EHBI HA ATATE KOMIIPECCHH.

B kadecTBe HauanbHOrO MOXKeT GbITh B3ATO aBCOMIOTHO nro60e u306paxeHue
(Harpumep, abeoNOTHO YepHoe), MTOCKO/ILKY COOTBETCTBYIOLIMH MaTeMaTH4YECKU
allapaT  rapaHTEpyeT HaM  CXOJMMOCTh  MOCIEI0BATEIbHOCTH U300paKeHHH,
HOJTyHacMEIX B X0xe urepaunit IFS, k nenopsuxnOoMy H300paxeHuto (Onu3komy K

UCxXoaHoMy ). OBBIYHO WIS 3TOrO 10CTaTOuHO 16 UTepalmi.
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lpounraem u3 ¢aiina kospuumentsr Beex 6:10K0B; Co3fanum uepHoe

H300DaKeHIe HY)KHOIO pasMepa;

Until(uso0pakenue ne craner HETIOIBUKHBIM )

{ For{every range (R) )

{D=image1>CopyBlock(D coord for R);

For(every pixel (i) in the block

{Rij = 0.75Dij — o } //Next pixel

//Next block

Until end

IockombKy Mbl 3aruchIBanu KOd(QOUIHEHTb 118 GIOKOB Rij (koTopble, kak
MbL CTOBOPH.IM, B HAllleM YacTHOM Clly4Yae SIBJIIOTCA KBaJApPaTaMH OAHHAKOBOIO
pasmepa) nociedosamensHo, TO OIYYAETCS, YTO Mbl MOCIEI0BATENBHO 3anoJiHgeM
M300paKeHNe MO KBajapaTaM CeTKH pasbueHus ucnonbioBaHueM ahdUHHOTO
1peoOpazoBaHis.

Kak MOXHO momcuuTtarh, KOJIHUECTBO onepauuMii Ha OOWH IHKCE
M300p@XeHHs B TPAalHsIX Ceporo IMPH BOCCTAHOBICHHH HEOGBIYaiHo Maito (N
Onepaluid CrokeHus «+» u N omnepaimit YMHOXKeHUS «*», rie N — KoJuuecTBo
urepaunit, t.e. 7-16). Baaronaps sTomy, JAEKOMIIPECCHS U300paKeHUM s
(QPaKTATBEHOr0  aTrOPUTMA  POXOJIHT ObICTpee JeKOMIIpeccHH, HampuMep, s
aropurma JPEG. B npocroii peanuzanuu JPEG Ha TOYKY NPUXOAHUTCS 64 omnepaiuu
CHOXKEHUS «+» U 64 olepauuu yMHOXKeHUs «*». IIpy peanmsanum obicTporo JIKIT
MOKHO TOJIYHUTE, 7 CIOKEHUH M 5 yMHOXEHHH Ha TOUKY, HO 3TO Ge3 ydeTa I1aros
RLE, kBaHTOBaHMS M KOAMpPOBaHHS MO Xappmany. Ilpu sToM 1718 PpakTanbHOro
AITOPHTMA YMHOXECHHE NMPOMCXOAUT HA PALMOHATBHOE YUCJIO, OJHO JUIS KAXKIOIO
6710Ka. DTO 03HAYAET, UTO MBI MOKEM, BO-IIEPBBIX, HCIIOJIb30BATE LENOYHCIEHHYIO
PalHOHATbHYIO apHpMETUKY, KOTOpas GhicTpee apudMeTHKH ¢ [J1aBAIOLIEH TOYKOH.
Bo-BTOpBIX, MOKHO HCMOML30BATh YMHOMKEHHE BEKTOpa Ha YHCII0 — Ooliee MpOCTyIo
H  OBICTPYIO  OMEpaumio, YacTo 3aKIa/bIBACMYIO B apXUTEKTYpPY Mpoleccopa

(mpoueccopsr SGI, Intel MMX, BEKTOpHbIC onepaunu Athlon u 1.1). [Jdis
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IMOJIBEOLBETHOTO I/I306pa)KeHI/IH CUTyallusl Ka4YeCTBECHHO He HN3MEHACTCH, IIOCKOJIBKY

IEPEBOIL B IpYroe LIBETOBOE IIPOCTPAHCTBO HCIOL3YIOT 064 aIropuTM™a.

Ouenxa nomepo u cnocober ux peaynuposarnus. 1lpu KpaTkoM H3T0KEHUU
YOPOWEHHOrC BapuaHTa ajroputMa ObIIH MPONYIIEHB MHOIHE BaKHbIE BOIIPOCHI.
Hanpumep, 4yrto nenars, eciau AJIFOPUTM HE MOXET IMOA00paTh JJIsi KAaKOr'o-Iu6o
(bparmMeHTa W300paKEHUST MONOOHDIN emy? JlocTaTodHO OueBMAHOE pelicHHe —
pasOHTE STOT (parMeHT Ha Gojlee MeJKue, U MOMbITATLCS NIOMCKATh 7151 HUX. B TO
AK€ BPEMA TOHATHO, 4TO ITY MPOLENYPY HENb3A MOBTOPSTH MO OecKOHEeUHOCTH,
MHa4e KOJIMYECTBO HEOOXOAMMBIX Mpeobpa3oBaHH CTaHeT Tax BEJIMKO, 4YTO
QITOPUTM  MEPECTaHeT OBITh aITOPUTMOM KOMIIPECCHH. CnenoBaTensHo, Mol
AOIYCKaEM IOTEPH B KAKOU-TO HaCTH H300PaKEeHHS.

JIns PpaKTaibHOTO aaropuT™Ma KOMIIPECCHH, KaK ALl IPYTHX aJITOPUTMOB
CIKATHA € MOTEPSAMH, OUCHD BaXKHBl MEXaHU3MBI, C TIOMOLBIO KOTOPBIX MOXHO OyeT
PEryUpOBaTh  CTCNCHB CXATHA M CTeneHb roTepb. K HacTosiemy BpEMEHHU
paspadoTaH AOCTATOYHO OOBIIOH HaboOp TaKMX MeETOHOB. Bo-IepBbIX, MOKHO
OTPaHUIHTD KOMHYECTBO apPUHHBIX TPpeoGpasoBaHuil, 3aBeIOMO 00eCIeUnE cTeenn
CKaThsl He HWwKe (DUKCUPOBAHHON BeJIMYUHBIL. Bo-BTOpBIX, MOXHO 110 TpeGoBarts,
4TOOBl B CHTyalHH, KOIrJa pasHHIA MEXIy oOpabaTbiBaeMbIM (parMeHTOM M
HAMTYHLIUM €ro TpHOKeHueM OyeT Bblile ONpeieeHHOro MIOPOrOBOr0 3HAYEHHH,
TOT (parmMeHT Apoduics 0bs3aTenbHO (LIS Hero oBs3aTeNsHo 3aBOJUTCS HECKOIBKO
«JIMH3»). B- TpeTbuX, MOKHO 3alpeTHTh APOGHTH (bparMeHTHl pasMepoM MEHbIIle,
AONYCTUM. HEThIpeX To4eK. V3MeHss moporosble 3Hauenus u IIPHOPH TET ITHX
YCIOBUH, MbI OyneM OuYeHb I'MOKO YIPaBisATH KOOQMUILEEH TOM KOMIPecCHH
M300paKESHUS B AHANIA30HE OT MOGUTOBOTO COOTBET CTBHUS 10 MOOON CTEEHN CHKATHS.
3aMeTHM, dTO 5Ta TI'HOKOCTH Oymer ropasio Bblllle, yem y Omwkaiiniero
«KOHKYypeHTa»-— anropurma JPEG.

Xapaxmepucmuru ¢paxmansrozo ancopumma.: Cmenens cocamus: 2-2000
(3anaercs nompioBatenem).

Krace  usobpaxcenuii:  Tlonnonsernbie 24 OUTHBIE U300paKEHHUS WK

U300pakerust B rpagaumsx ceporo 6es PE3KHUX I1€pex0/10B LBETOB ((oTorpapun).
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KemaTenbHo, 4TOOk! 06IacTH GObIIEH 3HAYUMOCTH (JUIS BOCIIPHATHUS ) ObLIH Bolee

KOHTPACTHLIMH U PE3KUMH, & 00JaCTH MEHbIIEH 3HAUMMOCTH — HEKOHTPAaCcTHBIMH U
Pa3sMBITBIMH.

Cummempuuncems: 100-100000

XapakTepHele  ocobeHnocTH:  MoxeT CBOOOJIHO  MaclITabUupoBaTh
U300paxenne MpH pasapXHUBALiy, yBeIH4UuBasg ero B 2-4 pasa 0e3 MOSBICHUS
«IECTHHYHOTO s(dektay. [lpy yBenwuyeHHmH crerenu KOMITPECCUU  TTOSABIISIETCS
«OI04HBIH» YO DEKT Ha rpaHmax 6I0KOB B U300 pasKeHUH.

2.2.8.3. PekypcuHbiii (BOJIHOBO#H) a/IropuTM™M

AHIIIHACKOE Ha3BaHHE PEKYPCUBHOTO CHKATHS — wavelet. Ha pycckuii si3pik
OHO NIEPEBOAUTCA KaK BOJIHOBOE CIKATHE, KAK CHKATHE ¢ HUCIIOIb30BAHMEM BCILIECKOB,
d B TIOCTeNHee BPEMs M KaJbKOH BIHBIET-CKAaTHE. ITOT BUI apXUBallMU U3BECTEH
AOBOJIBHO NIABHO M HANPSAMYIO UCXOAUT W3 HIEH HCIIONb30BAHMUS KOTepeHTHOCTH
obnacreit. OpuenTuposan AJITOPUTM Ha LBETHBIC U 4YepHO-OeNble U300pakeHus c
[TABHBIMH TT€peXojamu. MaeaneH ajis KapTHHOK Tuma PEHTI€HOBCKUX CHUMKOB.
CTerneHE coKaTHs 3a/aeTcsi U BAPBUPYETCS B npefenax 5-100. I'lpu noneitke 3a1aTh
OonbUINA  KOOQPULHEHT Ha peskux TPaHULAX, OCOOEHHO NPOXOASUIUX 10
AMATOHAMH, NPOSBIAETCS (WICCTHHIHBIH SddeKT» — cTymneHnku PasHOM SIPKOCTH
pasMepoM B HECKOJIEKO ITMKCENIOB.

Miest anroput™a 3aKkiro4aeTcs B TOM, 9TO Mbi COXpaHsieM B (aiin pazHuy —
HHCIO MLy CPEIHUMH 3HAYEHUSMH COCEHUX OIIOKOB B H300paKeHUH, KOTOpast
OOBIYHO TIPUHHAMAET 3HaveHus, Oauskue Kk 0. Tax aBa umcia ax U ay-1 BCeraa MOKHO
NpeCTaBUTh B Buge b’ I=(aji+ali+i)/2 wu sz':(agf-agm)/z AHAJIOrMYHO
MOCIC/I0BATCBHOCTD @; MOXKET OBbITh INMONAPHO MePeBefeHa B I10C/IE/0BATENLHOCTE
b, Pasbepem KOHKpeTHBIH npumep: ImycTh Mbl cxKUMaeM CTPOKY M3 8 3HadeHuif
APKOCTH NHKCeNoB (a): (220, 211, 212, 218, 217, 214, 210, 202). Msr [IOJIYYHM
CJIEMYIOIINE TTOCIeN0BATENLHOCTH b, u b7, (215.5, 215, 215.5, 206) u (4.5, -3, 1.5,
4). 3aMeTHM, 4YTO 3HAYeHMs b, NOCTATOUHO OIH3KY K 0. TloBTopum oneparro,
paccmatpusas b, xax a, JlaHHOe neficTBue BBITOMHSETCS Kak 6l PEKYPCHBHO,

OTKYZa M BasBaHWe alropuT™Ma. Mbl OIyYuMm us3 (215.5, 215, 215.5, 206):(215.25,
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210.75) (0.25, 4.75). Tlonyuenubie K03(G(GULUEHTEL, OKPYITIUB 10 LENbIX U CHKAB,

Hampumep, ¢ IIOMOILbLI0 anroputMma Xaddmana ¢ GUKCHPOBAHHBIMU TaOIULIAMH, Mbl
MOXEM ITOMECTHTH B (aill.

3aMeTuM, YTO MBI NIPUMEHSIN Halle npeoOpa3oBaHue K LEMNOYKe TOIBKO JBA
pasa. PealbHO Mbl MOJKEM IT03BOJIUTE cebe MpUMeHeHHe wavelet- npeobpasoBanus 4-
6 pa3. bosee Toro, nomonHUTENIBHOE CHKATHE MOKHO MOJYUHTE, HCIIONb3YS TAONHIIBI
a;roput™a Xadpmana ¢ HEpaBHOMEPHBIM IIAroM (T.e. HaM TPUIAETCH COXPAHATD KO
Xappmana ans Oamkadurero B TaGmule 3HAYCHUA). DTH IPUEMBbl [103BONSIOT
I0CTUYL 3aMETHBIX CTeIEHEN CKaThs.

B nepsoi, kax Jerko goragarbes, OyIeT XpaHUTbCS yMEHBIIEHHAs KOIWS

n3o0pakenus. Bo BTOpoil — ycpenHeHHble Pa3HOCTH Map 3HAUCHHI [HKCENOB II0
ropusoHTalii. B TpeThell — ycpelHEHHbIC PA3HOCTH Nap 3HAYeHHH TIMKCENOB I10
BepTHKATH. B derBeprol — ycpeiHEHHbIE PAa3HOCTH 3HAYEHWH ITHKCENOB 110

muaroHanu. Ilo aHajiorum ¢ JAByMEpHBIM CIydaeM MbI MOXEM IIOBTOPHTH HAIIe
[Peodpa3oBaHie U MOTYUMTh BMECTO MNEPBOH MaTpULbl 4 MaTpHLbI pazmepom
128x128. TloeTOpHB Hallle MpeoGpa3oBaHHe B TPETUH pa3, MBI TOJIYHIHUM B HUTOre: 4
MaTpuLbl 64x64, 3 Matpuusl 128x128 u 3 matpuupr 256x256. Ha npakTuke rpu
3amucy B (aiin, 3HaYeHUsAMH, NOMyYacMBIMH B MOCHEHEHR CTpOKe (b4,;), 0bbI4HO
rpeHeOperaiT (Cpasy nojydas BBIATPHIII PHUMEPHO Ha TPeTh pazMepa Gaiina —
- 1/4 -1/16 - 1/64...). K 10CTOMHCTBaM 3TOrO alropuT™Ma MOKHO OTHECTH TO, YTO OH
O4€HL JIETKO I03BOJISET peann30BaTh BO3MOKHOCTB ITOCTENICHHOTO «IIPOSBIIEHH»
n3o0pakends Ipu nepenade uzobpaxenus no cetu. Kpome Toro, [IOCKOJIBKY B
Hadgaje U300pakeHuss Mbl (DAKTHUECKH XPaHUM €ro yMeHBIIEHHYI KOIIHIO,
YOpOIIaeTes 0Ka3 «orpyoIeHHOr0o» H300paKeHHsI MO 3aroNOBKY.

B ormiune or JPEG u dpakTtanbHOro airopuTMa JaHHBIH METOH He
onepupyeT O10Kamu, Hanpumep, 8x8 mukcenoB. TodHee, Mbl ONMEpHPYeM OIOKaMU
2x2, 4x4, 8x8 u T.1. OmHaKo 3a cUET TOTO, YTO KO3(QOUITMEHTBI IS ITUX OJIOKOB MBI
COXpAHSEM  HEe3aBUCHMO, MBI MOXEM [OCTATOYHO JIerKo H30ekaTh ApoONeHHs

HSO6p21>]’<E€HIJ[$I Ha «MO3al'HBIC» KBaapaThl.
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Xapaxmepucmuxu  eonnosoco  areopumma: Cmenenw: 2-200 (3amaercs

MTOJIB30BATENEM ),
Knace uzobpaswcenuii: Kax y ¢ppaxransuoro u JPEG.
Cuvmempuunocme. ~1.5
XapakTtepHple 0coOeHHOCTH: Kpome TOro, mpu BEICOKOH CTENeHHM CKaTus

H306p82KE§HH€ pacriagacTCsa Ha OTACJIbHBIC 0J10KH.

2.2.8.4. Anroputm JPEG 2000

Anropurm JPEG-2000 paspabortan TOi# ke Ipynmoi sKkcrepToB B obiacty
dotorpaduu, 4ro u JPEG. ®opmuposanue JPEG kak MekIyHapojHOro CTaHiapra
ObL10 3aKon4eHo B 1992 roxy. B 1997 crano sicHo, uTo Heo6XO[MM HOBBIM, Gosee
rMOKMH M MOIUHBIN CTaHAApT, KOTOpbIA W GBI JopaboTaH k 3ume 2000 rogxa.
OcHoBhble oTinuus anropurma B JPEG 2000 ot anroputMa B JPEG 3akimouarorcs B
CIeNyIoIIeM:

Jlyuwee kavecmeo uzobpasicenus npu cunoioli cmenenu cocamusi. VUu, 4to o
K€ caMoe, OoJbLIast CTEIeHb CXKATHS MIPU TOM K€ Kad4eCTBe ISl BRICOKHX CTeleHeil
cxaTHs. PaKTHUYECKH 3TO O3HAYaeT 3aMEeTHOe YMEHbIUEHHE pa3MepoB IpaduKu
«Web-kadecTBay, Hcrnonb3yeMoi 6OIBIIMHCTBOM CaliTOB.

llodoepaicka koOuposanua omoenvHvlx 001acmell ¢ IVHUUM KAYeCmeoM.
V3BecTHO, 4YTO OTHEIbHbIE O0JACTH H300paXKEHHs KPUTHUYHBI LIS BOCIIpUATHS
UeJIOEeKOM (Hampumep, riasa Ha Gororpaduu), B TO BpeMs KaK KaueCcTBOM APYTHX
MOKHO IIOXKePTBOBaTh (Hampumep, 3aAHUM maH). [Ipu «pydHOH» onTHMHU3AIMH
YBENIMYEHUE CTENEeHU CXKATHSI MPOBOJUTCSA [0 TeX II0p, [oKa He OyaeT MoTepsHO
KaueCTBO B KaKOW-TO BaXHOW yacTu wu3o0pakenus. Ceifuac mnossiseTcs
BO3MOXXHOCTb 33JIaTh KaueCTBO B KPUTUYHBIX 00JIACTAX, CKAB OCTaJdbHBIE 0071acTU
CHJIBHEE, T.€. MBI [0JyJaeM ellle OOJbIIYI0 OKOHYATEIbHYO CTENEHb CHKATUS MPU
cyObEKTUBHO PABHOM KadecTBe U300PaXKeHHs.

OcHOBHOH aNropuT™ cKaTus 3aMeHeH Ha wavelet. IlomMnuMmo yKazaHHOIO
NOBBIICHUSA CTEIIEHU CXKATHS 3TO IO3BOJNHMIO H30a BUTBHCS OT S-NHUKCEIBHOH

0.104HOCTH, BO3HUKAMOIMEN NPU TIOBBILIEHHH CTeNeHH CHKATHSL. Kpome Toro0,
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II-TaBHOC MPOABIICHHUC I/I306pa)KCHI/I$I TCIICPb M3HAYAJIbHO 3aJIOKCHO B CTAHAAPT

(Pro gressive JPEG, akTuBHO npumeHsieMbiii B IHTepHeT, MOSIBUIICS MHOTO TO3IHEE
IPEG).

Hna noeviuwenus — cmenenu  coicamui 8 AneOpumMe  UCHOTb3YEMCH
apugpmemuuecrkoe cocamue. Vznauansao B ctangapre JPEG Taxike ObUIO 3a/10KeHO
apudMeTHUecKoe CcikaTHe, OJHAKO II037Hee OHO OBLIO 3aMEHEHO MeHee
>OPexTuBHBIM cXkaTHeM Mo Xad@maHy, MTOCKOJIbKY apU(dMETHUECKOe C)KaThe
Ob1o 3apmimeHo nareiraMu. Ceffuac Cpok AeHCTBYSA OCHOBHOI'O N1aTEHTAa UCTEK, U
IOSIBUJIACH BO3MOXHOCTD YJIYUYLIUTh aJITOPUTM.,

lToooepoicka coicamusn 6e3 nomepe. I1oMUMO TPUBBIYHOTO CHKATHS ¢ TIOTEPIMHU
noBeii JPEG Temeps OyneT noajepxuBath u cxxatue 0e3 moteps. Takum o6paszom,
CTAHOBHUTCS BO3MOXHBIM ucnoub3oBanue JPEG aas cxaTus MeTUIIMHCKUX
W300pakenui, B nosjurpapuu, Npu COXpaHeHHHM TekcTa Mo pacrnosHasanue OCR
CUCTEMEMHU U T.A.

Iloodepoicka cocamus  00HoOumHbIx  (2-yeemnvix)  uzobpasxcenuti. Jns
COXPAHEHUSA OAHOOMTHBIX M300paXKEHUN (PHUCYHKU TYIIBIO, OTCKAHUPOBAHHBIN
TEKCT M T.0.) paHee NOBCEMECTHO pekoMengoBaics (opmar GIF, mockoabky
ckatre ¢ rernonb3osanreM JIKII Becbma HedddeKkTUBHO K M300paKeHUsIM C PE3KM
my nepexoniamMu uBeToB. B JPEG nipu cxxatun 1-OMTHAs KapTHHKA IPUBOAMIACE K 8-
OMTHOM, T.e. yBelnMUMBalach B § pa3, [IOCJE Yero Aeaanach IOIBITKA CXKUMATh,
Hepenko MeHee dem B 8 pas. Celfuac MoxkHO pekomengoBarh JPEG 2000 kak
YHUBEpCaJIbHbIA anropuT.

Ha  yposne  ¢opmama  nooodepoicusaemcs  npospaunocme.  I11aBHO
HakIaasBaTh GoH npu coznanun WWW cTpaHuu Ternepb MOKHO OYAeT He TOJBKO
B GIF, no u B JPEG 2000. Kpome Toro, moauep;xupaercss He TOJLKO 1 6UT
NpO3pavuHoCTH (IMKCEN Ipo3paueH/Hernpo3payeH), a OTAEAbHBI KaHal, 4YTo
[O3BOJIMT 3a/1aBaTh IUJIABHBIM IEPEXOA OT HENPO3PAuYHOI0 H300paKEHHA K
npo3pavHoMmy thoHy.

Kpome Toro, Ha ypoBHe dopmara MOALEPKUBAIOTCS —BKIIOUEHHE B

u300paxeHue MHPOPMAIMU O KOMHMpanTe, MOLAEPKKA YCTOMYHBOCTH K GUTOBBIM
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OHII/I6K8LMI npu nepejadye H IIUPOKOBEIIAHUH, MOKHO janpamnBarth A

JEeKOMIIPEeCCHH Ui 00paboTky BHelHue cpeactBa (plug-ins), MOXHO BKJIIOYATH B
w300paykeHre 2ro onMcanue, MHGOPMALKMIO IS TOMCKA U T.1.
Hoes areopumma. bazosas cxema JPEG-2000 ouyenb moxoxa Ha 6a30Byr0
cxemy JPEG. OTnnuus 3akirouaores B CIeyomieM:
1) Bumecto jmckpeTHoro kocuHycHoro npeotpasosanus (DCT) UCIOJIB3YETCS
OACKpeTHOe BaliBieT-IpeoOpa3oBanue (DWT).
2) Bmecto kompuposanus o Xaddmary ucronbsyercs apudpMeTHUECKOe CKATHE.
3) B anropuT™ H3Ha4YanbHO 3aJ0KEHO YMpaBICHHE KauecTBOM O6JacTei
U300paKeHu .
He wucnonesyercs siBHO muckperusanmsi KoMnoHenT U u V. mocie
peobpasoBaHus 1LIBETOBBIX IPOCTPAHCTB, MOCKOIbKY MpH DWT MOKHO HOCTHYE

TOT'O K€ pe3y:1bTaTa, HO 00Jiee aKKypaTHO.

Kouseiiep onepanuii, ucnosb3yemplii B anropurve JPEG-2000.

[ anar

4 BEARTO LA ApIee

CHMOC R

Bailile

§ L
|
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APl » KA T

Pucynoxk 11.

PaccMoTpuM anroputm no iaram.

Llae 1. B JPEG-2000 npenycmotpen casur sipkoctu (DC level shift) kaxmoit
xomnoHerThl (RGB) usobpaxenus nepen npeodpazosanrem B YUV. Dro genaercs
JUIL BRIDABHMBAHUs LMHAMHUYECKOrO AManasoHa (mpubamxkeHus K 0 MMCTOrpaMMbl
YacToT), YTO IIPUBOAKT K YBENHYEHHIO CTENEHH CxKaTusl. 3HaucHue crenenu ST a1s
KaKk KakmoH kommoHeHTH R, G um B cBoe (onpenensercs npu cxaThu

KoMmpeccopom). IIpd BOCCTAaHOBIECHWH W300PAKEHUS BBITOIHACTCS o0paTHoe
npeoOpa3oBaHHe:

Fixovh= 1oy s 20

(12)
Llaz 2. TleperoguM wH300pakeHHE W3 IIBETOBOIO npocrpadctea RGB, ¢

KOMIIOHCHTaMH, OTBeJaloMMK 3a KpacHyto (Red), senenyio (Green) u cuHioro



67
(Blue) cocrapasironne nserta TouKH, B LBETOBOE npoctpanctBo YUV. DToT wmar

aHanornded JPEG (cm. MaTpuusl npeo0pa3oBaHHsi B OMUMCAHHU JPEG), 3a tem
HCKITIOYCHNEM, YTO KpOMe Ipeodpa3oBaHMs C TOTEPsIMH MpeAyCMOTPEHO TaKKe H

npeodpazopanue Oe3 OTepk.

R U 4
Goe vy Y
B -
i VG,
" (13)

[llaz 3. luckpeTHOe wavelet mpeoGpazoBanite (DWT) Takxe MOXET OBITH
ABYX BHIOB [UIst Clydas CKaTHA C NOTEpAMM M A7 CKatust Oe3 morepb. Ero
kod(pPuunenTs! 3amatotest Tabnuuamu (Tabinua 14), OpUBEACHHBIMA HUKe. J{ist

CIKaTHs C TIOTCPIAMHU KO3(1)(1)I/IL[H6HTBI BBITJIA ST Kak:

Tadauna 6.

Kosthdentot npy viakoske

i Huskouactotie Bricokouactorupie
ROMPEHIHCHTR /1, ) ROMMUDHITHCHTSI Ay, 1)
() 1 TI30RT705245649%4 0.60294901823635379
+1 912717631 142470 12608641 TR4228723
+32 ALO3TA4RA526228490957 D 0TF82232H663IRGRTYS
+3 SGODI2T717631 1424948 DO168641 18442874095
+4 0 0.02674R873741080976
Mpyrie i (i {}

Ko pHICHTR OPIt pacTaKOBKS

I Himikouactorisie Brnicokoyactorinie
KOpprinen el g, 07) KOBPQHUHCHTLL &1
G (1.60294901 82363579 FIESORTOI2456094
4 32668641 18442K723 5912717631 142470
12 -3LOTR22A2605289RTES ~LOSTA4352622849957
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Camo nmpeobpasoBaHHe B OJHOMEPHOM Clydae MPECTAaBALeT COGOI CKaJIIpHOE

NpOU3BeieHHe KOIQ(QUIHEHTOB GUIBTPa Ha CTPOKY Mpeobpa3yeMbiX 3HaueHuil (B
HallleM  Cay4ae — Ha CTPOKY H300paxkeHust). [Ipd 3TOM dYeTHbBlE BBIXOISLIHE
3HAYCHHUs! (QOPMHUPYIOTCS ¢ IIOMOIIBIO HH3KOYACTOTHOI'O npeoOpa3oBaHus, a

HEYCTHLIC ¢ TIOMOLIBIO BEICOKOYACTOTHOIO:

Tadauma 7.

i Hu3skouac- Boicoko- Huskouac- Broicoko-
TOTHBIE YaCTOTHBIE TOTHbIE 4aCTOTHbIE
Koo pduum- K02 ¢ du- K03pduuu- K0 puuu-
eHTbI /1, (1) IHEHTHI €HTBI gy (i) CHTDI 2y(1)
hy()
0 6/8 | 1 6/8
31 2/8 -172 1/2 -2/8
42 -1/8 0 0 -1/8
Vo L2017 = }: X, iy A e 2
Voo 1204 1y = 2“ X LSV 0720 - 1y (14)

TockobKy GONBLIMHCTBO /1, (i), KpoMe oKpecTHOCTH /=0, paBHbl O, TO MOXKHO
[EPENUCaTh NPUBEIEHHbIC (YOPMYIbl C MEHBIIMM KOJIMYECTBOM omeparuii. s
TPOCTOTBL paccMOTPUM ClTydal cxaTvs 6e3 moTepb. JIerko mokasaTh, YTO NaHHYHO
3alACh MOYKHO DKBHBAJICHTHO [€PEINCaTh, yYMEHBIIMB €lle BTPOE KOJIMYECTBO
ONEPalHK YMHOXCHHUS M JleNeHUs (OIHAKO Telepb HeOOXO0AMMO OYIeT MOACYMTATH
CHaqana Bce HedeTHble y). Jl00aBUM TaksKe ONepaluu OKpPYIJISHHs 10 GImyKaiimero

LEJIOTO, HE ITPCBBIIIAKILCTO 3a/JaHHOE YHCIO d, o003Ha4YaeMeple KakK [a] N

Y2ty {2n+2)

oA sy (2n+lh -

.
N

Vo (2ne e 2
4

Vol =y (2nys

(15)

I
P
oo

E
R
A
FAT BB A

H
!

1
i
i
i
3
!
i
|
i
i
I

}
i
1
H
1
i
1
{

S s st 4

EBTJFATBE

CuMMeTpuuHOe pacmnpenue H300pazkeHHs (sipxoctu AB...E) o crpoke
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PucyHnok 12.

[TycTs MbI mpeobpasyem cTpoky u3 10 nmkcenos. PacmupuM ee 3HauyeHus

BIIPaBo 1 Biieso ¥ nipumenum DWT npeobpasosanue( Tabnuua 16):

Tab.auma 16.

4
1
f—

"o~

Lo b
b e
£

il

o o2

“d

s

po]

o

— —
Lo SO
b

[onyuusascs crpoka 1, 0, 3, 1, 11, 4, 13, -2, 8, -5 u sBnsercs LIETIOYKOH,
OJHO3HAYHO  3ajaromed  ucxoAHele  jAaHHble.  COBEpLIMB  aHAJOTHUHLIE
npeodpazoBanka ¢ Ko3hPUIMEHTaMU s PaclaKoBKH, MMPUBEJICHHBIMHU BBIIIIE B

Tabauue, 101y4UM HeoOX0uMBble (pOPMYIB:

2 as)
Ynpaoicnenue:  Jlokaxute, 49T0 BO BCeX CIIydasX OKPYIJICHHS Mbl OyeM

[OJY4aTk ONMHAKOBBIC BXOOHYIO M BBIXOJHYIO LeNouyku. Jlerko mHpoBeputhb

(Mcnone3ys npeobpasoBaHUe yIAKOBKH), YTO 3HAYEHMS HA KOHIEX CTPOK B Vou TAKKE

CUMMETPHIHBL OTHOCUTENbHO #n=0 u 9. Kak Bumum (Tabmuma 17), Ml momyuammu

HCXOJIHYIO LENOYKY (Xin= x,,,).

Tadauna §.

405 6 7 8 910 11

4 13y 2 8
w1512 9 10

g
I tad )

) e L

-5
5

10

,,
ot e
-3

Ha1ee K cTpoKe NpuMeHseTCs YepeccTpoYHOe NpeobpasoBatue, CyTh KOTOPOro
3aKIIOYAETCs B TOM, YTO BCE YeTHBIE KOY(D(UIMEHTHI MEPENUCHIBAIOTCS B HAYAJIO
CTPOKH, a BCE HEHUECTHBIC — B KOHell. B pesynpTate 3T0r0 npeobpasoBanus B Hayase
CTPOKH  (DOPMUPYETCS «yMEHBIUEHHAs KOMMS» Beeil CTPOKH (HU3KOYACTOTHAS
COCTaB.ISIOLIAs]), @ B KOHLE CTPOKH — HMHOOPMALUS O KOJeOAHUAX 3HAYCHHI

MPOMEIKYTOUHbIX TIHKcenoB (Tabnnua 18) (BbIcOKOUACTOTHAS cOCTaBISOLIAs).
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Tadanma 9.
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2710 npeodpasoBaHue IPUMEHSICTCS CHAYaa KO BCEeM CTPOKAM n300pakeHus, a
3aTeM KO BceM cToabuam uzobpaxenus. B pesynprare nzobpakenue nenutcs Ha 4
KBanpaHTa (IPUMEPEI CMOTPHUTE B OINHCAHWUH PEKyPCHBHOTO cxatud). B mepBom
KBazpaHTe OyjeT chOpMUPOBaHa yMEHBILICHHAS KOTIHSA H300PaXKEHHUS, @ B OCTATBHBIX
TpexX —- BBICOKOHACTOTHas MH(popMauus. [locne uyero npeobpasoBanue MOBTOPHO
NPUMEHACTCS yKe TONBKO K NEPBOMY KB&/IPaHTY M300DPa)KeHUS 110 TEM e [PaBHIaM
(npeobpa3zoBaHHe BTOPOTO YPOBHS).

J131s KOPPEKTHOTO COXpaHEHHUsl Pe3ybTaTOB IO AaHHble 2 U 3 KBaJIPAaHTORB
BBIAC/CTCS. HA OJME OUT Goubllle, a 1OA JaHHBIE 4-T0 KBajpaHTa — Ha 2 6HTA
OOIbILE. T.€. eCIIH UCXO/IHBIE AaHHBIe ObLTH 8-GHTHBIE, TO Ha 2 U 3 KBa/IPaHThl HYKHO
9 dut, a Ha 4-f — 10, He3aBUCHMO OT ypoBHs npumenenus DWT. Tlpu szanucu
KOY(POULMEHTOB B (haill MOKHO HCIIOTB30BaTh UePapXUvecKyro cTpyktypy DWT,
noMernast Ko3(pGuireHTsl npeodpazoBaHuil ¢ GONBIIEr0 YpOBHS B HAYAIIO daiina.
DTO MO3B0JAET MOIYYHTH «U300paKEHUe s NpPEABAPUTENLHOTO IIPOCMOTPaY,
NPOYMTaB HEOOIBIION y4acTOK NaHHBIX U3 Hadana daitla, a He pacIiakoBbIBast BECh
(ails1, Kak 3TO MPUXOAMIOCH JelaTh MpH  CIKATHH U300paKeHUs IIEJHUKOM.
HMepapxn4nocTs npeoOpa3oBaHds MOKET TakkKe HCIONb30BATLCA IS IUIABHOIO
YIY4IIeHMS Ka4eCTBa U300paKeHHs [IPH [Iepeaaye ero Mo CeTH.

Llae 4. Tax e, xak u B amroput™e JPEG, mocie DWT MIPUMEHSIETCS
kBanTOBanne. KO>GUUUEHTH KBAAPaHTOB JENATCS Ha 3apaHee 3ajaHHOE YHCIIO.
Ilpy  yBenindyeHMH 3TOrO  YHCIA  CHMKACTCS  JMHAMUYECKHH  JMaNa3oH
KOO (ULUUEHTOB, OHH CTAHOBATCS OMmke K 0, U MbI 1oJyyaeM OOJIBIIYIO CTENEeHb
cxkatus. BapbHpys 3Tn uncia ams pasHeIX ypoBHei peoOpa3oBaHus, IS Pa3HbIX
UBETOBBIX KOMIOHCHT W JUIl PA3HBIX KBAJPAHTOB, Mbl OUYEHb TMOKO YIIpaBiisem
CTCMEHBIO [IOTEPh B H300pakeHHH. PacCUMTaHHBIC B KOMIIPECCOPE ONTHMAIbHbIE
KO3(Q(HUUHEHTE KBAHTOBAHMS NePEAIOTCS B ACKOMIIPECCOP I OJHO3HAYHOMN

PaciaxoBKH.
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Llae 5. Jlas cxaTvs TONyYalolMXcs MaccMBOB naHHbIX B JPEG 2000

HCTIONB3YeTCs  BapHaHT apu(METHYECKOrO CKaTHUs, Ha3bIBAEMbIH MQ-kozep,
rpoodpas kortoporo (QM-koep) paccMaTpHBaiCs elue B crangapre JPEG, Ho
PeAIbHO - HEe  MCIONL30BANCA H3-3a TMATEHTHBIX orpanudeHuid. IlogpoGaee 06
JITOPUTMe apH(METEHECKOTO CIKATHsL YHTANTE B COOTBETCTBYIOIIEH 1aBe paznena.

Obracmu noeviutennozo kavecmea. OCHOBHAs 3ajaua, KOTOPYIO MBI pelllaeMm
—— TOBBINCHHE CTCNEHU CXatusd M300paxenud. Korma mnpakTndeckd mocTHrHyT
OpeAest cxaThs M300paXKeHHs B LENOM M pPasiUdYHble METOAbl JAIOT OYeHb
HEDOIbIOR BBIMTPBIM, MBI MOMKEM CYILIECTBEHHO (B pa3bl) YBEIHWYUTH CTEIEHE
CAKATHS 33 CIET U3MEHEHHUST KaueCTBA PAa3HbIX yYaCTKOB H300paKeHNs.

[lpoGnewvioii 3Toro nmoaxona sBaseTcs TO, YTO HEOOXOIUMO KAKUM-TO obpazom
llonmy1aTh pacliofioxkeHne Haubomee BaXXHbIX JUIS 4eJIOBeKa YIaCTKOB H300paKeHHs.
Hanpuvep (Puc. 13), Takum yuacTkom Ha ¢ororpadun yenoBeka gBIETCS TULO, &
Ha JHIe — riasa. BECIM npu cKaTHM moprpera ¢ GONbIIAMU noTepsIMU Oy ayT
Pa3sMBIT5L IIPESIMEThI, HAXOAALIMECS! HA 3aHEM IITaHe — 3TO Oy/IeT HEeCYILECTBEHHO.
Onnaxo ecau 6yIeT pasMBITO JTULO WK TJIa3a — BKCIICPTHAS OUEHKA CTEIeHH NOTepPh

Oyaer xyxe.

Hrsotpakenue,
CHRATOC ¢
GOlbIIME
HOTCPSMY

Odaactu <<>
OBBLILICHHOTO o«

KAYCLTRYE

Pucyuok 13

Jlokanvnoe  ymyuwenue xavecmea obnacmeil uzobpasxcenusi. PaboTel 10
4BTOMAaTWHECKOMY BBIACJICHHIO TaKMX 00/IacTeH aKTMBHO BeayTcs. B uyacTHOCTH,
COSHAHBL  &.ITOPUTMBL  ABTOMATHYECKOTO  BBIIENEHUS JIHL Ha H306DPaKCHHUSIX.

H[p()Z[OH}KEl}OTCJSE[ HCCIICAOBaHHUS METOJIOB BbIAeJICHUA HauOoee 3HaYHUMbIX (HpI/I
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dHaJIn3¢ I/.[3-06pa)KCHH§I MO3IromM LIGJIOBGK&) KOHTYpPOB H T.AO. O,[[HaKO OYUCBHUOHO,

HTO YHHEEPCA/IbHBIA aIrOpuT™M B Onvkaiillee BpeMs co3faH He OyJeT, MOCKONbKY
AU 3TOTO TpeOyeTesi MOCTPOUTH MOTHYIO CXeMy BOCIPHSTHS H300pakeHHIl MO3rom
HEIOBEKA.

Ha ceroaus BrnonHe peanbHO MpHMeHEHHE TONYABTOMATHYSCKHX CHCTEM, B
KOTOpBIX KaueCcTBO obnacted u300pakeHHs OyAeT 3a1aBaThcs MHTEPAKTHBHO.
JaHHBI NOAXOA YMEHBIIAET KOJIMYECTBO BO3MOKHEIX 0614cTel IPUMEHEHMUS
MOIM(ULIMPOBAHHOIC alifOPUTMa, HO H036019em  Qocmuus 6onvuiell cmenenu
coramuiA.

Taxo# noaxoa NOTUYHO MPUMEHST, ECIIH:

1) Jia npysnoxenus gomkHa OBITh KPUTHYHA (MAKCMMaNbHa) CTEIeHDb CKAaTHS,
OPHYEM HACTOJILKO, YTO BO3MOKEH WHAMBUIYAJIBHBIA MOIXOM K KaXKAOMY
N300PaKEHHUIO.

2 M30bpaikenne cxMMaeTcs OMH pa3, a pasKUMAeTCs MHOXKECTBO pas.

B xavecTse NpHMEPOB MPUIOKEHHI, YIOBIETBOPSIOLINM YTHM OTPaHHYEHHUSIM,
MOXHO IIPHBECTH NMPAKTHYECKH BCe MyJbTUMeNUiHbIe mpoayktel Ha CD-ROM. U
a1 CD-ROM sHuupkmonenuit, u Juist UIp BaXHO 3aIicaTh HA JMCK KAaK MOMKHO
Ooablie MHbOpMaLUH, a rpaduka, Kak MpaBuio, 3aauMaeT a0 70% Bcero odobeMma
aucka. 1pu 3TOM TEXHOJIOTHS MPOU3BOJACTBA AMCKOB IMO3BOMSET CRKUMATH KAXKI0e
1300paKeHMe MHAMBUTYyaIbHO, MAKCHMAJILHO TIOBBILLIAS CTETeHb CKATHS.

WutepecHbiM npumepom spisiores WWW-cepsepa. [ HHX TOXe, Kak
MPaBUJIO, BEITTOJIHSIOTCS 004 H3JI0KEHHBIX BhILIE YCI0BHsL. [Ipu 3TOM cOBEpIIEHHO He
0043aTeILHO HHAMBHIYAIbHO NMOAXOAUTh K KaXKIOMY MU300paykeHHIO, IIOCKONBKY 10
cratucTike 10% u3zobpaxenuit OyayT 3anpammsarsest 90% pas. T.e. A1d KPYIHBIX
CIIPABOYHBIX MJIM UTPOBBIX CEPBEPOB MOSBIAETCS BO3MOXKHOCTh YMEHBIIATE BPEMS
3arpy3Ki n300paskeHHH U CTEIeHb 3arpyKeHHOCTH KAHATOB CBI3M aNallTUBHO.

B JPEG-2000 wcnonssyercst omHoGMTHOE H300paskeHHe-Macka (Puc. 14),
3dllalolllee ITOBBILICHHE KAveCTBa B JaHHOW obmacTu m3obpaxenus. [lockonbky 3a

KayecTBO 00JIacTed y Hac oTsevaroT koddduuuenrst DWT npeobpazosarus 8o 2, 3 u
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4 KBeApaHTax, TO Macka ImpeodpasyeTcss TakuM 00pa3oM, YToObl YKa3blBaTh Ha BCE

KO3(POUINEHTBI, COOTBETCTBYIOIIHE 0OJIACTSAM [OBBILIEHUs KAa4eCTBA:

Pucynoxk 14.

lipecdpasosarnue macku obaacmu nosviuenus kauecmea ons obpabomrku DWT
Ko3@puyuernmos. It 0bnacTH 0OpabaTeIBAIOTCS jajiee JPYTMMH aarOpUTMaMu (c
MEHBLUWHMU MOTEPSIMU), YTO W TMO3BOJISET AOCTHYb MCKOMOro GanaHca 1o ofIemy
KaueCTEY M CTEIIeHH CIKaTHd.

Xapaxmepucmuxu areopumma JPEG-2000:

Cmeneno cocamua: 2-200 (3amaercst moJb3oBateneM). Bo3MoxkHO cxatue Ges
IOTEPD.

Krace  wzobpasxcenuii:  TlomnouBeTHble  24-GuTHple  HM300pakKeHHs.
M300paxerus B rpananusx ceporo 6e3 peskux mnepexonos usetos (hoTorpadun).
|-6uTHBIE H300paKeHHs.

Cummempuurnocmo: 1-1,5

Xaparxmepreie ocobennocmu: 11o3Bonsier ynaisTh BU3yalbHO HENPUSTHbIE
5GQeKTsl, MOBHIIAS KA4eCTBO B OTENbHBIX 00nacTaX. IIpM CHIBHOM CIKATHM
NOSBJIAETCs ONOYHOCTh U OObIIME BONHBI B BEPTUKATBLHOM W [OPU3OHTAIBHOM
HalpaBJICHUSIX.

IlproputeTsl pa3sBUTUS aNrOPUTMOB rpadUKH 1OCIEJHHX JIeT:

1) opuenrtanus Ha QOTOpeaTUCTHUHBIE H300paKeHHs ¢ 16 MUJIMOHAMMU LIBETOB
(24 Oura);

2) uCrosb30BaHME  CKATHA C  TOTEPSMH, BO3MOKHOCTH 33  CUeT noTepk
PeTy/IUPOBATL KaUeCTBO CKATHIX U300paXKeHuil;

3)  HCIOJB30BaHHE M3OBITOUHOCTH H300paXkeHuil B ABYX U3MEPEHUSIX,



4) 1nosBJIE€HHE CYIECTBEHHO HECUMMETPUUHBIX allTOPUTMOB;
S)  YyBeIWYUBAIOIIASICS CTENCHB COKATUSI U300PAKCHHH.

Pasznuuus  meorwcoy  gopmamom u  arcopummom. Hanocnemox HeCKoNbKO
3aMEYaHui OTHOCHTE/IbHO DPasHHLBl B TEPMHHOJIOTMM, IYTAaHWLBI [IPH CPaBHEHHH
PEUTHHIOB aNropuTMoB M T.I. IlocMoTpuTe Ha KpaTKMP mepedeHb opmamos,
noctaToyHo vacto ucronsdyeMmblx Ha PC, Apple u UNIX mmardopmax: ADEX,
Alpha Microsystems BMP, Autologic, AVHRR, Binary Information File (BIF),
Calcomp CCRF, CALS, Core IDC, Cubicomp PictureMaker, Dr. Halo CUT,
Encapsulated PostScript, ER Mapper Raster, Erdas LAN/GIS, First Publisher ART,
GEM VDI Image File, GIF, GOES, Hitachi Raster Format, PCL, RTL, HP-48sx
Graphic Object (GROB), HSI JPEG, HSI Raw, IFF/ILBM, Img Software Set, Jovian
VI, JPEG/JFIF, Lumena CEL, Macintosh PICT/PICT2, MacPaint, MTV Ray Tracer
Format, OS/2 Bitmap, PCPAINT/Pictor Page Format, PCX, PDS, Portable BitMap
(PBM), QDV, QRT Raw, RIX, Scodl, Silicon Graphics Image, SPOT Image, Stork,
Sun Jcon, Sun Raster, Targa, TIFF, Utah Raster Toolkit Format, VITec, Vivid
Format, Windows Bitmap, WordPerfect Graphic File, XBM, XPM, XWD.

B ormaeienvd BBl MOXeTe BUIACTb CIIHCOK AICOPUIMMOE KOMNPECCUL.
EnvncTBenHbiM coBnanenueM oxaseiBaetcst JPEG, a ar1o, coryacurech, He MOBOJ,
4TOOBI IOBCEMECTHO HCIIOL30BATh CIOBA «hopmam» M «an2Opumm KOMUPECcui»
KaK CHHOHUMEI (4YTO, YBBI, MOJKHO HacTO HaO/II01aTh).

Mexay 9TUMH  ABYMS  MHOXECTBAMH HET B3aUMHO  OJIHO3HAYHOTO
coorBercTBUs. Tak, pasnuunble mMoaudukauuu ainropurmMa RLE peannsosaHbl B
OrpoMHOM KojuvecTse (popmaros. B tom uucine B TIFF, BMP, PCX. U, eciu B
Onpe/1e/IeHHOM popMmarte Kakoi-ubo dhaiia 3aHUMaeT MHOTO MeCTa, 3TO He O3HAYaer,
4TO IJI0X COOTBETCTBYIOUIUMI allOPUTM KOMIIPECCUH. DTO O3HAYAT, 3a4acTyIO JHUILIb
TO, 4YTO peaju3alisd aaropuTMa, MUCIIONb30BaHHAs B 3TOM (opMmaTe, AaeT s
AQHHOTO Y300paKeHUs 110Xue pe3ynbratel. He 6onee Toro.

B 10 e Bpemsi MHOTHe COBpEMEHHbIE (popmambl MOIIEPKUBAIOT 3aITUCH C

HUCIIOJB30BAHHUEM HECKOJILBKHUX anecopummos apxusayuu nubo 0e3 HCIOJIb30BAHUS

apxusann. Hanpumep, dopmam TIFF 6.0 MoxeT coxpausaTh n3obpakenus c
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nernonb3oBanueM arcopummos RLE-PackBits, RLE-CCITT, LZW, Xaddmana ¢

(prikcHpoBanHoi Tabimuel, JPEG, a MOXeT coxpaHsTh n3obpakeHue 6e3 apxXuBalLHH.
AHanoru4no gopmamer BMP u TGA mnosBonsior COXpaHsTh ¢alibl Kak ¢
UCHOMB30BAHUEM aeopumma KoMipeccud RLE (pasHbIx Mogudukanui!), Tak u 6e3
UCTIONNB3CBAHMS OHOM.

Burieoo: [ins MHOTUX ghopmamos, roBops o pasmepe (ailnos, HeoOGXOTHMO
YKa3EIBATh, UCTIONB30BAJICA JIH AleOpumm KOMIIPECCHH M €CIM UCIIONIB30BAJICS, TO
KaKoi.

M@KHO —NONONHMTE  THepedyeHb CUTyallHii  HEKOPPEKTHOTO CpaBHEHUS
anroputyMoB. llpu coxpaHeHHH abCOMIOTHO YEPHOTO HM300pakeHus B bopmare
1000x1000x256 uBetoB B (opmate BMP Ge3 KOMIPECCHU MBI MOJy4daeM, Kak U
NONOXKEHO, (ain pasmepom uyTh Gonmee 1000000 Gaiit, a P4 COXPaHEHUH C
Komnpeccued RLE, MoxHO momyuuts ¢aitn pasmepom 64 6aifta. DTo 6bl1 Obl
NIPEBOCXOMHBIH pe3ynbrar — cixatue B 15 000 pas(!), ecnu 661 K HEMY HWMeNa
OTHOIIEHUE KOMIIpeccHs. [le1o B ToM, UTo NaHHbIH Gaii B 64 6aliTa COCTOUT TOJIBKO
3 3aroJIOBKa M300pakeHHsl, B KOTOPOM yKa3aHsl BCe ero jaHnble. HecMoTps Ha To,
HUTO TakKad KOPOTKAs 3alMCh M300paXeHMST CTalla BO3MOXKHA MMEHHO 6arojaps
ocobenrocTy peanusanuu RLE 8 BMP, eme pas NOJYCPKHEM, YTO B JJAaHHOM ClTyyae
areopumi KOMIPECCHU davice He npumensacs. VI To, 4To mis aBconoTHO YEPHOTO
usobpaskenus 4000x4000x256 MbI onyyaeM kodGdumuent cxarus 250 Thicsy pas,
COBCEM HE MOBOJ JUT IIPONOJIKUTENBHBIX SMOLMI 1o TToBoay >(pdextusHocT RLE.
KeraTu - nanmblil pesynbTaT BO3MOKEH JIMINb MPH OIMPEAENEHHOM MOTOKEHNUHU
LIBETOB B NATUTPE W 1ajIeKO HE Ha BCEX MPOrpaMmax, KOTOPblE yMEIOT 3aITUChIBATE
BMP ¢ apxusaumeit RLE (onHako Bce CTaHIapTHbIC CPEICTBA, B T.4. CPEACTBA
cucTeMbl Windows, YHTarOT TaKol CxaThlil (Bailn HopMAambHO).

Bcerna nose3sHo moMHUTB, 4TO Ha pasmep (aiina OKa3bIBAIOT CYLECTBEHHOE
BIMAHHE OOJBIIOE KOJTMYESCTBO I[apaMeTpoB (BAPHAHT peaTu3aiuu anroputMa,
napameTpsl ajiropuT™Ma (Kak BHYTPEHHHME, TaK M 3a1aBaeMble 0JIb30BaTeNIEM),
TOPSZIOK LIBCTOB B MAIUTPe M MHOTO® Apyroe). Hanpumep, st aGcomoTHo depHoro

u3obpaxkenus 1000x1000x256 rpamaumit ceporo B dopmare JPEG ¢ momoriso ogHoil
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Hp‘OFpaMMBI HpH pa3JH/I‘—IHBIX HapaMeTan gce2oa nojiydajcs (baﬁn IIpUMCPHO B 7

K1100aiT. B To ke BpeMs, MeHdd ONMUMH B APYroll mporpamme, s HOAy4H/ daiiibl
pasmMepom ot 4 g0 68 KO6 (Bcero-to Ha mNOpsmOK pasHUUbI). Ilpu  3TOM
ACKOMIIPECCHPOBAHHOE H300paKeHHe i BceX (ainoB ObUIO OJWHAKOBBHIM —
abconomHo YepHbIN KBaaPaT (APKOCTh 0 7151 BeeX TOHeK H306paKeHH s ).

Jeno B ToM, 4TO naxe 715 IPOCTHIX GOPMATOB 0OHO U MO JHce uzobpadicenue 6
OOHOM U MOM Jice opmame C UCIIONB30BAHUECM O0HO2O U MO20 Jice aneopummd
ApXUBAIMK MOXKHO 3aIHCATh B (Gallll Heckonbkumu Koppekmuoimu cnocobamu. s
CJIOXKHBIX (POPMATOB U ANTOPHTMOB APXHBALMH BO3HUKAIOT CHTYALMH, KOI/[A MHOI'UE
NPOTPaMMBbl  COXPAHSIOT H300paXeHHs pPasHBIMU crocobamu. Takas cuTyaums,
Hamprmep, croxunace ¢ popmarom TIFF (B cuiy ero Gombiuoii tuéxoctn). Jonroe
Bpem:  110-pasHOMy  COXpaHIM Hu3o0pakenus B gopmam JPEG, mOCKONBKY
cooreercTByrowas  rpynma  ISO  (Mexayrapognoit — Opranmsauud 1o
CranIapTusaunu) NOJATOTOBMIA TONBLKO CTAHAAPT aleopumma, HO He CTaHIapT
¢opyvama. Caenano tax ObITIO 1A TOTO, YTOOb! HE BBI3LIBATH «BOMHBI bopmaToBy.
ADCO/IIOTHO POTUBONONOXHOE MONOKEHUE ceifuac ¢ GpaxTanbHOl KOMIIpeccHei,
[IOCKONBKY  €CThb  CTAaHIApT  «le-(pakTo» HA  COXpaHeHHe  (PAKTAIbHBIX
KooGduLaenToB B daitn (cTaHmapr gopmama), HO aneopumm HUX HaXOKIEHUS
(ObICTpOrD  HAXOKICHWS!) ABASETCA TEXHOJOIMUYECKOH TalHOM cosarenci
MPOrpaMM-KOMIPECCOPOB. B pesynbTaTte a7 BHOJHE CTAHAAPTHOM NPOrpaMMBI-
JIEKOMIPECCOPa  MOIYT  OBbITh  MOATOTOBIEHbI (ailfibl ¢ Kod(QULHeHTaMH,
CYHICCTBCHHO pasIMHalOIMecs Kak Mo pa3Mepy, Tak U 110 KauyecTBY MOJyYaroLIerocs
U300 a)KeHHS.

IlpnBe/ieHHblE NPUMEpPBl MOKA3BIBAIOT, YTO BCTPEYAROTCS CUTyalluy, Korjaa
aIrOPUTMbL 3aITMCH U300paskenus B Gaill B PasiMYHBIX POrpamMMax pa3indaroTcs..
Oanaxo ropaso yaile NPUYHHON pa3HULB! BailIoB SIBISIOTCS pasHble napamempoi
areopumnma. Kak yxe TOBOPHJIOCH, MHOTHE alrOPUTMbI [O3BOJSIOT B HM3BECTHBIX

npeaenax MeHATbH CBOH napaMeTpsl, HO HE BCe IIporpaMMmal IMO3BOJISIIOT 3TO JAej1aTh

IMOJIB30BATEIITO.
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Buwicoo 2: Ecnu Bbl He yMmeeTe 1107I530BaThCH MporpaMMaMy apxXuBaLiyd WU

[10JIb3YCTECh ITIporpaMMaMH, B KOTOPBIX «AJII ONPOCTOTBI UCMOJIb30BAHUS y6paH0
yHpaBJICHUE TlapaMeTpaMH A.IropuT™Ma — HE YI[HBHHI\;ITGCB, o4YeMy 11l OTJINYHOTO

AJIITOPUTMA KOMIIPECCHH B Pe3ynbTaTe MOJIy4aloTcs 00bliue Gaibl.

2.3. MyabTuMeaniiHbIe CTPYKTYpBI

2.3.1. ®opmart AVI-paiiaa

CeroHsaIIHNE KOIEKH MO3BOJIAIOT XPAHUTB NOJyTOpa-ABYyX4acoBOH (PUIbM Ha
OJIHOM KOMITAKT-MCKe, & 00bEeMBI )KECTKUX JAUCKOB NEPEBATMIN 3a COTHIO I'MTabaiiT.
EcTecTBEHHO, 4TO XpaHMTh BHACO- M ayAHOMHPOPMALMIO B LU(POBOM  BHJE
3HAYMTENLHO ynoOHee: LM(ppoBas cuCTeMa XpaHeHWs ynpomlaeT opopmieHue H
CUCTEMETH3alMIO, 3HAYUTEIBHO O0Jeryaer IOUCK HEOOXOAUMOrO, a  TaKKe
MOBBIIIZET yNOOCTBO M KauecTBO npocmoTpa. Kpowe toro, uudposoe xpanenue
YIOPOIIAET 3aKphITHE [JOCTYNMa K MHOOPMalUM W pPealnu3aldio 3alldThl  OT
HECaHKUMOHUPOBAaHHOTO KOTUPOBAHUSA BUIIEO- M Ay IHOMATEPHAIIOB.

Hageproe,  cambiM  pacnpocrpaHeHHbIM — (OpMAaTOM — uls  XpaHeHHS
BujieouH(opmanuy ABisieTcs ceroaus Gopmat AVI. Komnanus Microsoft BIICPBbIE
BbIycTHIa makeT Video for Windows mis onepauyonsoit cucremsl Windows 3.1 B
HOstOpe 1992 rona, u ¢ tex nop ¢gopmar AVI (Audio Video Interleave) sBasieTcs
OCHOBHEIM [UISl XpPAaHEHUS BHIEO B ONIEPALIMOHHEIX crcTeMax ceMeiicTea Windows.

OCHOBHOE MpPeMMyYINECTBO yHHBepcambHoro dopmara AVI (u, KcTaT,
«CEKPET» €ro JIONroeTHs), B OTIMYME OT IIOTOKOBBIX (hopmaTtoB Tura MPEG, a Tem
Oosice OT TakuWX CIELHANM3HPOBAHHBIX PA3HOBHIHOCTEH, kak MP3 (MPEG Audio
Layer 3). B Tom, uTo «cTanmaptaeix» AVI-daiinos IPaKTUYCCKA HE CYLIECTBYET:
AVI — Qaktuueckn He Golee ueM «KOHTeHHepy, KOTOPBIM COACPXKUT 00Iee
OIMCaHHE  COACPKUMOro B  CTaHIAPTH30BaHHOM Buie. HapepHoe, MHOrUM
[IPHXOKIIOCE CTAJIKUBATLCSA C CHTyalMed, Korfaa niedep, yCTAaHOBIEHHbLIH B UX
CHCTEME, OTKa3bIBAICH MPOMIPLIBATH IIEPEHECEHHBIH C Jpyroro kommelotepa AVI-
daitn. [lero B TOM, 4To BUIEO- ayAMOIOTOKH, KOTOpbIe coaepxkarcs B AVI-gaitie,

MOTYT HCTIOJB30BaThH JI[O6yIO KOM6I/IHaLII/I}O KOJEKOB. DTH KOJIiCKHW YCTaHaABIIMBAOTCA
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H PETUCTPHPYIOTCI B OHCpaHHOHHOﬁ CHUCTEMC HE3aBHCHMO APyr OT Jpyra, a

[IpOrpaMMbl KOJUPOBAHMS XPAaHATCS B OTAeNbHBIX DLL-daiinax. TakuMm oGpazom,
TTOMHMO CTaHAAPTHBIX KOJEKOB, KOTOpPble ObIIH yCTAaHOBIEHBI NMPH MHCTAISLINHA
CaMOHi CHCTEeMBI, NaKeTa OOHOBNEHUS WIH OYEPENHOH BepcuH nporpammel Media
Player, co BpeMeHeM Ha BalleM KOMIIBIOTEPE MOIYT TOSBUTHCH U HECTaHAapTHhIE
KOICKH, yCTAHOBIICHHbIC KaKOW-HHOYAb KOMIIBIOTEPHONH HIpOH, IpOrpaMMoil
BUICOMOHTAXA, JIPAHBEPOM BHAEOKapThl W 1p. Ecid mociie 3TOro  Bbl
BOCIOIb3yeTech Kako-iubo MporpaMMoil, KoTopas coxpaHseT Bugeo B AVI-
dopmare, M B KadecTBe KoOACKAa BbIOEpUTE KaKOH-HHOYIb HECTaHIapTHAIH
KOMIIpeccop, TO ¢ OOMBIIOH BEPOSTHOCTBIO MONYYEHHOE BUIEO MOKHO Oyner
IPOCMOTPETH TOJBKO Ha BallleM KOMIIBIOTEPE.

Takuv obpasom, AVI-daiinibl TONBKO BHEIIHE BBINTALIT OJUHAKOBO, HO
BHYTPH OHHW MOT'YT CHWJIBHO pasjiu4arhes, U, B To Bpemsi kak MPEG-, MP3- u MJPEG-
(aiasl cogepiKaT MOTOKM TOJIBKO ONPEASICHHOrO BUIA CHKATHS (kommpeccun), AVI
MOXKET COAEPKAaTb MHOIO pPa3jIMYHBIX BHUJOB KOMIIPECCHMM B JIOOBIX COUYETAHUSIX
(Hanmpumep, B HACTOsIee BpeMsi 0COGOH MHOIMyMSAPHOCTBIO TONB3YETCs TaKas napa:
DivX mns sugeo 1 WMA mnst aymuo). OnHako pabortats ¢ AVI-¢aitioMm mMoxHO
Oyaer TOJILKO 1oxa HEOOXOIMMBIH KOJICK JOCTYIeH JULS
KOIUPOBaHHUS/AeKONUPOBAaHUS.  Brpouem, uHpOpMauus o Kojeke  MOKeT
conepxarbest B AVI-daline, 1 ecru BBl uMeeTe JOCTYI B Wurepuer, To nueitep cam
obparuTCs Ha caliT Microsoft umm Apyroit KOMMaHMH, CKadaeT HEOGXOMUMBIH KOIEK
M YCTAHOBUT €ro B cucteMe. M3 apyrux 1MoaoOHBIX YHHBEPCATBHBIX (OPMATOB
KOMIILIOTePHOI'0 BUeo Hambosnee uszBecteH dopmar QuickTime MOV komnanuu
Apple. Windows Multimedia System

Bocnpoussenernem AVI-daiinos 8 OC Windows yrpasisier YHUBepcalbHas
cpena koMmianuu Microsoft, cocrosiiuast U3 unTepdeiica BEICOKOro ypoBHst — MCI
(Media Control Interface) wim MCI API (Application Programming Interface) u
Hu3koyposnesbix MCl-npaiisepoB. ®opmar AVI (Audio Video Interleave —
depeloBaHue ay MO M BHEO) IO3BOJSET OJIHOBPEMEHHO XPaHUTh W300pa)eHHe U

3BYK. Ilpy BocTiponsBeienyy BHICONOTOK M TOPOXKKH 3BYKOBOTO KaHama (waveform
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audio, unu WAV) asanusupyrores, pasaensiorcs 1 06pabaTbiBaroTCs ApaiiBepamMu

Pa3IHYHBIX YCTPOHCTB.

IlpocTeie aynwo- W BHIEONOTOKHM MOIYT cojepkatbcsi B WAV- umm AVI-
haitne Oes kakoro-nubo cxarms (Kommpeccuu). Ilpocteitmuit WAV  Hmeer
CTaHJapTHEIH 3aron0Bok tuma PCM  (Pulse Coded Modulation) u comepiut
ayIAMOJAHHbBIE, OOBIYHO HEKOMIIPECCHPOBAHHbIE, NIOJIyYeHHBIE 8- i 16-pazpsaHbIM
COMIMPOBAHMEM aHAJIOroBOro 3Byka. OjHaKo Tak ke, kak U B AVI, 8 WAV-daitne
MOXET CONEPIKATBCS 3BYKOBasi HHPOPMAIHA CO CKATHEM, a TakiKe IIPOTMHCHIBATHCS
HH(OpMAaLIHs 0 HeOOXOIMMOM IS BOCIIPOM3BEICHHS KOJIEKe.

Crpyktypa AVI-dpopmara sBisiercsi Bapuantom dopmara RIFF (Resource
Interchange File Format), B cBoe Bpems pa3paBOTAHHOTO HENONIMM  ANbIHCOM
koMnanui [IBM u Microsoft ans obmena MYJIbTUMEAUNHBIMU JAaHHBIMUA. DPaiiibl
9TOro (pOpMaTa HMEIOT BIOKEHHYIO GIOUHYIO CTPYKTYPY, TO €CTh COCTOST U3 OI0KOB
(chunks), KoTopbie, B cBOKO Odepenb, MOTYT cOEpPKATH APYIHe BIOKEHHbIE GIOKH.
OcnoBroli  RIFF-6110k  comepxuT uaeHTH(HKATOP (Gopmara «avi», KOTOpBIt
YKa3bIBACT Ha TUM (aiiia (Ha caMoM Jefie uist MACHTUDHKATOPA OTBEAEHO YeThIpe
CHMBOJIA, HO OJMH 43 HMX He HCroib3yercs). Bnpouem, u cam dopmar RIFF
SIBJISICTCA KIOHOM m3BecTHOro ¢opmara IFF, ewe B 1984 roxy pa3paboTaHHOro

xomnanyed Electronic Arts st mmatrdopmber Amiga komnanun Commodore.

2.3.1.1 Crpykrypa AVI-paiina

Wrtak, B cootBeTcTBHM ¢ 00wIel cTpykTypoii RIFF-Tuma, AVI-daiin gomken
UMETh CJICIYIOMINI BU:

RIFF "AVI' // qeTbipexOykBenHblit uaentudukarop daiina (8 RIF F-¢popmare)

LIST 'hdrl" // cnucok 3aronoBkos 6;10k0B, onpeaensommx dbopMaTsl MOTOKOB

LIST 'movi' // 6noku nannbix (motokos) AVI-gaiina

'1dx1" // Heobs3aTenbHbIN GI0K, ONpeaeTsSIOmTi pasMenieHue 0JIOKOB ITaHHBIX

BHYTpU AVI-daiina <AVI Index>

To ects B AVI-daitne nomkHo 6bITh IO KpaiiHeit Mepe [Ba 00s3aTelILHbIX

0710Ka: 3arojoBKa UM NAHHBIX, KOTOpBIE, B CBOIO OYepejlb, MOIYT COIEPKaTh
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rnondmoku. [lepsalil 610Kk GyneT cosepkars o6IIy0 MHGOPMALHEO O BUIEOPOJIHKE:

paspeuIeHne KaapoB W UX 4acToTy, (opmat ayauo u T.4. CHadana B 3arojoBKe AJis
3aMMCH JUIMHEBL IOTOKA OTBOAMIOCH 32 0aliT, MOCKOJIBKY B daitnosoii cucreme FAT
16 makcumanbHBIH pasgen gucka He MoOr TNpeBblmiath 2 I OaiiT, mostoMy wu
MaKCHMAa.TbHBIH KYCOK BHIEO0, KOTOPbIH MOXKHO OBLIO 3allMCHIBATH B AVI-daiine, ne
MOr npepplnarh 2 I'6aliT (c ydyerom 3Haka mepemeHHOH pasmepa). Bo BpeMeHa
BOSHHKHOBCHUKS (DopMara Kas3aloCh €CTeCTBEHHBIM, YTO JUIMHA (aiina He MoxerT
IPEBLILIATE pasMep Jorudeckoro aucka. C nossinerneM ¢ainossix cucrtem FAT 32 u
NTFS Bepxusis rpaHuua pasmepa pa3szgena 3HAYUTEIHLHO OTOJIBHHYJIACh, OJHAKO
NoTpedOBasioCh ellle HeMajo BPeMeHH, 4TOObI BBECTH pAaCIIMpEHHUe dbopmara wu
H0KIATHCS IPOTPaMM, CIIOCOOHBIX 3TO OrpaHUYEHUE OOXOINTh.

Cnucok ‘hdrl’ MokeT cOCTOATH U3 TTOACITHCKOB:

LIST 'hdrl' // crincok 3aromnoBkos 6110K0B, oMpeaesonmx (Gopmatsl MoTOKOB

‘avih' // rnaBHsIi 3aronosox AVI-daitna

LIST 'strl'

'stth’  // 3aronosok moroka

'str’  // dopmar noroka

'strd' // qonOTHUTEIBHBIN 3ar0I0BOK TaHHBIX

Cnucok 'movi', B CBOIO 0uepeib, COCTOHUT U3 110A0JI0KOB:

LIST 'movi' // 6noxu nauusix (motokos) AVI-daitna

SubChunk | LIST 'rec' // moa6nok | cnincok 3anuceit

#H#wb' (pasmep 6roka 4 Gaiita) (data) // 3ByKOBBIe JlaHHbIEe (6II0K)
Widc' (pasmep Oiioka 4 Gaiira) (data) // Bupeonanuble (6110K)
#i#db' (pazmep Gnoka 4 Gaitra) (data) // BuneonanHble (6J10K)

Taxnm 0bpazom, MOAGIOK JAHHBIX OPraHM30BaH B BHIE IOCIIEI0BATELHOCTH
3alUCeH, KaKAas U3 KOTOPBIX COCTOMT M3 OIHOTO Kajpa BHUAEO U COOTBETCTBYIOIIETO
3BYKOBOTI'O COTIPOBOXKIEHHUSL.

IepBonavansho ##dc-610k ObLT NpeaHasHadeH s XpPaHEHHUs CKATOro
u300paxkenus, a ##db-6nok — must mecxkxatoro DIB (Device Independent Bitmap).

Ho daktiaeckn ouu 06a MoryT conepxars cxathie naHHbie.
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CepbesnbiM  HenoctaTkoM AVI-¢opmara sBnsercs To, 4TO ayamo- o

BUICOMPArMEeHTBl HE COAEPKAaT HHMKAKUX METOK BPEMEHM HJIM MHIEKCOB Kajpa.
JJaHHBIE YIIOPSI0UMBAIOTCS 110 BpDEMEHH TTOCIE10BATEbHO, B IOPAAKE MOCTYIJICHHUS.
Ipunoxenue 1715 3axBaTa UM MPOUTPBIBAHKS BHAEO AOJKHO CaMO M03ab0THTLCS O
CHHXPOHM3ALMM BUIEO- M AyAMONOTOKOB. Ho ecim neneHue BHIeO Ha Kaapel
COBEPLICHHO ECTECTBEHHO, TO 3BYK IpPeACTaBIseT co0Oil HEeNpephIBHBIA IOTOK,
KOTOPBIH MPUXOAUTCS UCKYCCTBEHHO PACUIEHSTH HA (ParMeHThl, COOTBETCTBYIOLHE
Kajpam (M3-33 OTOr0 TOYHAs CHHXDOHM3AUMS M300paKeHHS M 3ByKa UacToO
OTCYTCTBYET H 3BYK MOXKET «pPacXOJUThCs» C H300paxkeHweMm). B mpocreiiiiem
C.Ty4ae KaxJa0My KaJpy BHJIEO COOTBETCTBYET KYCOK 3BYKOBOTO COMPOBOXKIEHHS, HO
Haneko He Bce AVI-galipl nenatoTes 1o 3Toi IpocToi cxeMe.

HejoctaTok BpeMeHHBIX MeTOK OBl yeTpaHeH B pacumpennn AVI-popmara
— OpenDML AVI (noaneprxanuslii 3ateM B DirectShow u B ActiveMovie), KOTOpOe

,ZI[O63BH$[€T HOBBIE KyCKH ITO METKaM BPCMCHH.

2.3.1.2. I1BeTOEBIE NAJIHTPDI

Buneo B AVI-opmare MOKeT GbITE HOATOTOBIEHO H COXPAHEHO B PA3IHUYHbIX
LIBECTOBBIX MPOCTPAHCTBAX, KOTOPbIE MOXKHO YCTIOBHO Pa3JIeUTh 110 IIyOHHe IBeTa:

«8-OurHas 4/6 mamutpa (256 rpamaumii ceporo);

«8-0urHas RGB-nanuntpa (256 useros);

«9-0OuTHas nagurpa YUVY;

«12-6ntHas YUV (4:1:1);

«16-6utHas YUV2 (4:2:2);

«16-6ntnas RGB (5 6uT as xpacHoro, 6 — Juist 3e7€HOr0 U 5 — IUISL CUHETO);

«24-6urnas RGB (crannapraas RGB-manutpa);

«32-6utnas RGB (c anpda-kananom).

[To useroBoil wuH(OpMaTHBHOCTH aHamoruvna 24-6UTHOMH (crapmmii  Gaifr
CIYKUT .11 OTIPEAENICHUS TIpo3padHocTH). OCTaHOBUMCS MOAPOOHEE HA IBETOBOM
npoctpadetee YUV,  KoTopoe MIMPOKO MNpUMEHSIETCSs B TeleBelUaHMH M

COOTBETCTBCHHO MPHULLIO HAa KoMIbioTep BMecTe ¢ MPEG-hopmaTom. eno B ToM,



82
YTO IJ1as YelloBeKa HanoboJee YYBCTBUTCJICH K APKOCTHU I/I306p8.)K€HI/I$I W HECKOJIBKO

MEHEE — K LIBETHOCTH.

Ecau  anmuruBeble cocrasisitiomide RGB-curnana (rne R, G u B —
COOTBETCTBCHHO KpacHasl, 3eJI€Has ¥ CUHss1) IPeACTaBUTh B BU/IE ApKocTH (Y) U ABYX
Pa3TMYIHBIX COCTABIAKILMX curHana usetHoctd (U 1 V) mo ciemyromum Gopmynam:

Y=0299R~+0,587G+0,114B

U=0493(B-Y)

V=0877(R-Y),

10 U B TaKOM COOTHOILEHHH BBIPAKACT PA3NUUMsA MEXKIY CHUHEl M KeaToh
COCTaBJIAFOIIUMHU [[BETHOTO H300paXeHus, a V — MeXIy KpacHoi W 3eleHoH
KOMITOHCHTAMH 1IBETHOTO M300pakeHHs. M3BecTHo, 4To ryiaza Jjerde pasiudaroT
rpajlalyy sIpKOCTH W OTTEHKH 3esieHoro, nodromy U m V MOXHO 0TOOpakaTh ¢
MEHbIIIEH TOYHOCTBK), YTO CIOCOOHO CYILECTBEHHO YMEHBLUIUTh KOJMYECTBO
coxpansemod  umudopmanmu. Takum  o0pasoMm,  HWCmone3ys — OCOOEHHOCTH
4eTOBEYECKOIC 3peHHs, elle JI0 TOTro, KaK OyJeT NPUMEHSIThCS KOMIIPECCHs JaHHbIX,
MBI MOYEM IIOJIYHYHTh BBIMIPBIL TOJBKO 3a CUET Nepexoia K JPYroMmy IIBETOBOMY
npoctpanctsy. Ilostomy, koraa roopsT, Hampumep, uto cxkartue B MPEG
ocyuectBagerca ¢ kodddunuentom 100:1 u Gosee, yacTo 3abBIBAIOT, YTO YacThb
HHQOPMALKK  OblTa «TIOTEPAHA» yXe [PH IepeXolde K JAPYyroMy LBETOBOMY
NPOCTPAHCTRY.

®opmar  xogupoBaHus YUV  4:1:1 ommuaercs ot 4:2:2  crnocobom
IMCKPETU3allMH CHUIHaja, KOTOpas BHIUMCISAETCS /I KOHKPETHOIO KaHana Kak
npousseneHue 0a30BOH 4aCTOTHl LM(BPOBOro KOAHPOBAHHS Ha COOTBETCTBYIOIIHIA
KO3(Q(HIHEHT: HampuMep Ha 4 oTcuera s KaHana Y Gepercs 1o OJHOMY OTCYETY

A KdKA0T0 U3 HBECTOPAZHOCTHBIX KAHAJIOB.

2.3.1.3. Buneokoaexku
Barcs Buzmeo u ayano B AVI-gpopmare MOKET MPOH3BOAMTHCS Kak 0e3
CKaThs, TaK U CO CxKaTHeM (KommpeccHeit). [lpuueM koMmpeccuss MOXeT 6bITh Kak

6e3 moteps MEGOpMALMK (M300paXkeHHe NP AEKOANPOBAHUH BOCCTAHABIMBAETCS
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IIO.THOCTBIO), TaK M C IOTEPSMH, KOTOpBIE, TeM He MeHee, He OTpakaloTcs Ha

BU3yaJIbHOM  BOCHPHUATHH. HeKOoTOpble alrOpUTMbI JOMYCKAIOT 3HAYHTEIHHOE
VBeIMYEHHE CTENEeHW KOMIIPECCHH M HPOSABIAIOLIMECS TPU  3TOM  OLIMOKH
BH3YaJIM3aLHUN OCTAIOTCS Ha BIIOJIHE MPHEMIIEMOM YpPOBHE. Jlpyrue aqropuT™Mbl MpH
TOBBIIEHUH KOIPPUIIMEHTa KOMIPECCUH IEMOHCTPUPYIOT JIENKO O0HapyKHUBaeMble
M OYeHb pasiapaxaiomue gedextel. CylIecTBYeT OYEHb MHOIO pPa3InYHBIX
TEXHOJIOI'MH, MCIOJIB3YEMBIX KOMIILIOTEPHBIMU KOAEKAaMH, HO B HACTOSILEE BpeMs
Haubosee NOIYJIAPHLl OCHOBaHHBIE Ha pas3inMuHbIx Bapuaumsx DCT-anropurma
(MMCKPETHOM KOCHHYCOMIAIBHOM IpeoOpa3oBaHMH) W aJrOpUTMax KOMIIEHCALUH
asuxeHust kojexu tura H.261, H.263, MPEG-1, MPEG-2 u MPEG-4 u ap.

Hauunas ¢ Video for Windows 1.le, B cucreme Windows mo ymomnyaHuto
YCTaHaB/IHBAETCA HECKOJIBKO CTAaHIAPTHRIX KOJAEKOB:

o Intel Indeo;
«  Microsoft Video 1 (hopmar paboTaet T015KO0 ¢ 8- U 16-GUTHBIM LIBETOM);
«  Microsoft RLE (Run Length Encoding), koropbiii mcronpsyer ToJbKo 8-

OWTHBIN LIBET,

«  Cinepak (npumenmmii ¢ mratdopmsr Macintosh Bmecte ¢ QuickTime).

BriocsieicTBUM K HUM 100aBHIIMCH TOJHOLBETHBIE KOJEKH, KOTOPbIE MPULLIH
BMECTE C IIATaMM IS 3aXBaTa ¥ MOHTaXka BUJIEO Ha KOMITBIOTEpE:

«  Moticn JPEG;
«  Editable MPEG, xotopslii HcoMB3yeT TOMbKO [-KaapEl.

ECTb 1 10BOJIbHO peaKHe, KOMMepUYeCKHe KOJCKH, KOTOpble ObIIN CO3aHbl IS
CTICLIUATIBHOIO HMCIOJIb30Banus. Tak, Harpumep, MosiBUICA Koxek Sorenson Video,
KOTOPBIH HCIOJIB30BAICS Ha KOMIbloTepax KoMmaHun Apple B 1999 rogy nams
KOZMpOBadus u mnepenadyd no MHrtepHety ¢uiabma «3Be3anble BOMHBI. Druzon I:
Ilpuspaunas yrposa». A ¢ passutieM MHTepHeTa K CTaHAApPTHBIM HOGABUIHCH 1
ApYTHe KOAEKH M3 TaK Ha3blBAeMOH HOBOM BOJIHBI, MTOPOXKAEHHBIE MPOJABHHYTHIMH
TEXHOJIOTHAMY B ODNACTH [ICMXOJNOTMYECKOTO BOCIPHSTHS U CIOKHBIX alFOPUTMOB
KOMIICHCA UMK JIBHKeHUA. Hanpumep, eciu BbIIENATh U3 H300paskeHus, IBHKYLLHECS

W HECIIOABMIKHBIC YaCTU B OTJCJBHBIE O6B€KTBI, TO, IIPUMEHAST K HUM pa3aesibHbIE



84
METO/Ibl ¥ KOI(Q(ULMEHTHI CKaThs (B MpocTeiillieM ciydae — 4YeM OblcTpee

ABWKEHHAE IIpeIMeTa B Kaape, TeM BBILIE MOXKET ObiTh KOIDOHUIHEHT KOMIIPECCHH
JUISL €70 OTOOPaKEHHS ), MOXKHO JOOMTHCS 3HAUMTENEHOrO YIIyUIIeHHs BU3yalbHOTO
BOCIIPUSATHS IIPH TOM )K€ MJIA Ja)KE MEHbIIIEM IIOTOKE JaHHBIX.

CospemenHble KOJeKH (B TOCHenHee Bpems Bce OOJIbUIYIO MOMYISPHOCT
rpuodpetaer (opMar KOMIIpecCUM MO anroputMmy DivX) obecrneunBarOT BBICOKOE

Ka4€CTBO BCCIIPOU3BEICHUA [IPH OTHOCHTEIIBHO HEBLICOKOM [IOTOKE NaHHBIX.

2.3.2 Hudposoe Bugeo: MPEG

bonpumHeTBy nonbsosaresneit 11K xoporro 3xakom tepmun MPEG. B mepByto
O4epeabr C HHUM aCCOLMMPYETCs BO3MOXKHOCT CMOTPETH HA  KOMIIBIOTEpE
TIOJIHOMETPaXKHbIe TMOTHOIKpaHHble BuacoduibMmbl (CD-i, Video-CD), urto Bcero
HECKONBKO JIET Hasal Ka3aloCh IPOCTO HEBO3MOXKHBIM. [lpaBma, mo cux mnop
OONBUIMHCTBO NHOJEH BOCIPUHMMAIOT HICI0 00 MCIMOJNB30BAaHUM KOMIIBIOTEpA B
KawYecTBe BHISOMATHUTO(MOHA W TeNEeBH30pa KaK HEKYK 9SK30THKY, (YHKIIHO,
NpeIHa3HAYeHHY0 Oonblle JUI AEMOHCTpPAlldd BO3MOYKHOCTEH CBOEro NoOHMIa,
4eM Ul IOBCEIHEBHOrO IpuMeHeHus. Ho mnocremenHo wuena mmar s
npourpeizains MPEG cranoBurcss Bce Oonee A0CTYNMHOM, 1a U OOJBIIMHCTBO
COBPEMEHHBIX KOMIIBIOTEpOB Pentium MOTyT crpaBMThCS ¢ 3TOH 3ajmadeii 3a cyer
MPOrpaMMHBIX  CpencTB. I'panymas ospa  MMX  OKOHUATENBHO  CjeliaeT
KOMIIBIOTEPHOE BUICO NPUBBIYHBIM 3JI€MEHTOM Ha Mro0oM nomamHeM [IK. U ecnu
panbuie Haith Video-CD ¢unbMbr OBLIO IOBOMBHO CIOXKHO, TO ceiyac uX
ACCOPTHUMEHT COCTOHMT YK€ U3 COTEH HAaUMEHOBAHMMU, TPUYEM Ka)K/bli Mecsi Ha
Poccniickom pelHKe TMOSBMISIOTCS DECATKH HOBBIX [HCKOB, MHOTHE M3 KOTODBIX -
NpeKpacHble OTeYeCTBeHHbIE (DUITEMEI.

B ormmaue or AVI-gopmara, KOTOpeIi OOBIMHO HCMOMB3YeT ANTOPHTMBI
okatust Motion-JPEG, MPEG-¢aiinel 3aHMMalOT 3HAUYHTETHHO MeHbIIE MeCTa.
Ceifuac, Korna uaes AOMALUHEH BHICO-CTYAMH YKE BUTAeT B BO3JyXe, YTOOEI
OLIM(POBATH M OTPETAKTUPOBATH OJHY MHHYTY BHI€O ¢ KauecTBoM VHS (Hanpumep,

npu oMoy niatel miroVideo DC20) tpebyercsa ot 100 mo 200 M6aiT THCKOBOro
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MpoCTpaHcTBA. Jlerko IMOACHHUTATh, HTO AJII MOHTa)»Xa I1oJIydacoOBOTO CBaI[e6HOFO

polIMEa HEOOXOAMMO TaKoe KOJM4YeCTBO CBOOOAHBIX MOaiiT, KoTOopoe Bpsia JIH
HUMEeTCsl B HAJIMYWKM Ha BallleM JXKECTKOM Aucke. B To ke BpeMs ¢ nomompso MPEG-
CKaTHs Mbl Obl Oe3 npobiem ysoxuaucek B 116aiit. Ho 31ech ecth ¢cBoH npobiemsl:
BO-mepBblXx MPEG, B ommuuuu ot AVI oueHb Tskelno pemakTHpoBaTh U M0
MOCJAeIHEr0 BPCMEHH HE OBIIO COOTBETCTBYIOLIMX PEAaKTOPOB; BO-BTOPBIX, L€HA
cucteMm ans ourdpoekd MPEG Heckonbko Bblllle, ueM Ha OObIYHBIE ILIATHI BBOIA
Buneo. B marepuane "llouem ueinde MPEG a1 Hapona?" Mbl paccMOTpUM TpH
HOBBIC ~ CHCTEMBI Uit ouMbpoBKM M pegakTupoBaHuss MPEG, koropsle
YKIAJBIBAIOTCS B LICHOBBIC PAMKH L0 JBYX TBICSAY /OJJIAPOB M TIpeIHA3HAYEHbl B
MEPBYIO OYepeab [71si OMAaUIHEro M KOPIOPAaTHBHOTO mnpuMeHeHus. Ho BHauane
KpaTKHUH 0030p [0 CTPYKType U crneuudukanusm MPEG.

MPEG (Moving Picture Experts Group) - oObeIHHEHHBIH KOMUTET
WHTepHarnoHa ThHOM Opranuzaiuu no Cran/jlapTu3anuu (ISO) 5
MHtepraponanbiod  Dnekrporexuudeckoil  Kommccun (IEC). Dra  rpymma
SKCIEPTOB BCTPEYACTCS MPUMEPHO YETBIPE pasa B TOA, 4TOOBI pa3paboTaTh H
YTBEPAUTL CTAHAAPTBI Ha C:KaTHe MU(POBOro BHAeO U 3Byka. OCHOBHON KpHUTEpHil,
KOTOpBIH 00Cyx)naerca komutetoM MPEG - 3TO HHTEHCHBHOCTH [MOTOKA CHKATHIX
JaHHBIX, OIpelesieMasi B 3aBUCUMOCTH OT COBPEMEHHOTO YPOBHS KOMIIBIOTEPHBIX
TCXHOJIOIMH M cepel NPUMEHEeHUs JgaHHoro ¢opmara. Tak, MPEG-1 6o
pa3paboTaH ¢ y4eToM BO3MOXKHOCTEH 2-CKOPOCTHBIX aucKoBomoB CD-ROM u
KOMIIBIOTEPOB ¢ 480-1IpOLECCOPOM. ANTOPUTMBI CXKATHS MOTYT OIPeIeNsThCs
CaMUMU 1TPOU3BOJUTENSIMU 000PYIOBAHUSL 1 MHKPOCXEM, MO3TOMY B ITOH obnacTy
MIeT MOCTOS HHAsE KOHKYPEHLUS 32 JOCTIDKEHHUE JIydIlInX Pe3ybTaToB.

Craryc MPEG: B auBape 1992 roga xomurer MPEG omy6iukosan obuiume
xapakrepuctukn MPEG-1, a x nexabpro 1993 r. oHu ObLIM NPUHATEL B KauecTBe
CTaHIAPTa (JIOIOJIHUTEIbHEIE MaTePUaIbl Bbl MOKeETe HallTH B ctathe "JKHBOE BUIEO
Ha BpicTaBke Comptek'95", Mup IIK Ne7-8/95). Ilo stuM  cremudukanusam
MHTCHCUBHOCTD II0TOKA JaHHbBIX CXKATOTO BUJEO U 3ByKa A0JDKHA YKIAIbIBATHCS B 1.5

M®aitr/c, X0Ts OBLTH [IpeLyCMOTpPeHbl PEeKUMBI BILIOTL 10 4-5 MGaiit/c. BaxkHOCTh
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NOHMKCHHOI'O TIOTOKa JaHHBIX OIIpeaensanach CYIECTBYIOIIMMU Ha TOT MOMEHT

cragaapramu  Video-CD, CD-i u xapakTtepuctukaMu auckoBojos CD-ROM.
bazoBsIil ANIropuUTM OrpaHUuMBAET CKOPOCTD MePeaayt JaHHbIX auana3oHoM 150-225
Koaiir/c ¢ paspewennn 352 x 288 (PAL) niu 320 x 240 (NTSC) npu 4acToTe CMeHbI
25 unu 30 KaJpoB B CEKYHAY COOTBETCTBEHHO.

Okonuarensnoe yreepsxaeHne MPEG-2 B kavecTBe  MeXIyHapoAHOIO
craHaapra ObL10 1aHo Ha 29-m cwesne MPEG (Cunramyp, nosbpe 1994). B ero
crielrpUKALMsIX ONpE/IeNeHa J0MyCTHMas HHTECHCHBHOCTL MOTOKA JAHHBIX OT 2 10
10 Mbeiit/c. llepsnuno MPEG-2 paspaGateisasicst s UupoBoil nepenauu n
OTOOpa)eHHs BUEO BEINATENLHOIO KauecTBa, HO MO3KE B HEM ObLT MPELyCMOTPEH
Gopmar TenesumeHust Bbicokoit uerkoctw (TBY). Jlo 3Toro HeoGXoaMMbIe
crieuvdurammy 18 TBY nomxusl 6buH GbITH BKIFOYEHBI B nocaenytomuii MPEG-3
CTaHapr, ¢ paspemenreM BmIoTs n0 1920 x 1080 mpu yacrore 30 I'm wu
WHTEHCUBHOCTH MOTOKA AaHHBIX OT 20 no 40 Moatit/c. Oxazanocs, 4To ¢ HEKOTOPOH
nopabdotkoi koa MPEG-2 u naxe MPEG-1 paGotaet BrosHe HOPMaJIbHO JIS 3aja4
HDTV. B pesynprare pazpadorka MPEG-3 Gbia npekpalieHa.

3aro Hayanuch padotel Han MPEG-4. HoBbilt crangapT 6yzer paccuuTan Ha
O4CHb  HU3KME TIOTOKM JaHHBIX U1 TPUMEHEHHs B  BHjaeoTenedOHax,
MYIbTUMEIHHHON 3JIEKTPOHHON 10YTE, WIEKTPOHHBIX HH(POPMAIMOHHBIX M3JaHUSIX
¥ T.11. O0bsseHo 06 5ToM 65110 Ha BeTpede B Bproccerne B centsabpe 1993. MPEG-4
OyIeT ONTUMU3UPOBAH ISl MHHHMAIBHBIX paspelleHHil, BILIOTh 10 176 x 144 npu
gactore 10 I'l, ¢ MHTEHCHUBHOCTHIO MOTOKa JaHHBEIX oT 4,800 5o 64,000 Gur B
CeKyHIy. JIisl NOCTHXKEHHs HOPMalbHOW MPOM3BOIMUTENBHOCTH M NPHEMIEMOTO
KauecTsa TpH CTOJIb HHU3KUX TpeOOBaHMAX K pecypcaMm CKOpeH Bcero OyIer
NPUMCHEHa HOBas TEXHOJOIWsS CKAaTH BHAEO M ayduo MAaHHbIX. llpumepHsble
TEXHUYIECKUS  CIHeUU(UKALMA HOBOTO CTaHdapra oxuiaiores B 1997 romy, a

o(HLHAIBHOE €r0 YTBEPKICHHE COCTOUTCS He paHee HOAOps 1998 roga.



87
2.3.2.1 Crpykrypa MPEG

B MPEG wucnons3yercst MOTOYHOE CXKaTHe BUIEO, T. €. oOpabaTbiBaeTcs He
KayKIBIH KaJip 110 OTAENBHOCTH (KaK 3TO MPOUCXOJIMT MPH CIKATUH BUJEO C IOMOLLIBIO
anroput™oe  Motion-JPEG), a  anammsupyercs = IuHAMHKA =~ W3MEHEHHWH
BUACO(QPAarMEHTOB M YCTPAHSIOTCS M30BITOYHbIE JaHHBIE, T. K. B OOJBIIMHCTBE
(parMeHTOB ()OH OCTAeTCs JA0CTATOYHO CTaOMIBHBIM, a JEHCTBHE TeM BpeMeHeM
MPOUCXO0AUT Ha nepejineM 1uiane. MPEG HauuHaeT ckaTve ¢ co3gaHUs MCXOIHOTO
(KTroteBoro) kaapa, naseisaemoro "I" mmm "Intra" (M) kanp. Y-kaapbl UrpaoT pois
ONOPHBIX MPH BOCCTAHOBJIEHMM OCTAJbHBIX H300PaKEHUH M PasMeLIaloTcs
nocaenoBaTenbHo vepes kaxiaele 10-15 kagpos. Tombko HekoTOpble (parmMeHThI
M300paKeHHH, KOTOPEIe HAXOIATCS MeX/y M-Kaapamu NpeTeprieBatoT U3MeHeHus, U
MMEHHO 5Ta pa3HULA coxXpaHseTcs mpu cxathud. Kpome U-kampos B MPEG-
MOCTCIOBATEILHOCTH HMEETCS ellle ABa TUIa H300pakeHUH:

»  Predicted (P) - npeackasyemeie (IT) xaapsl, copepkanme pasHOCTh TEKYIIETo
uzobpaxcenus ¢ mpenbluywuM M wmu IT ¢ yyeToM CMeLeHH# OTaelbHBIX
bparmMenToB;

»  Bi-directional Interpolated (B) - mBynanpasnetssie (J) Kaapsl, comepKariie
TOJIBKO OTCBUIKH K MPEALIYLIMM WM [TOCIEYIOIMM H300paxeHusm tuna U
uiy Il ¢ ydeTom cMmeleHni OTaeIbHBIX (pparMeHTOB.

W-xanpst cocrapisor ochoBy MPEG ¢aiia n depes HHMX ocyllecTBIsIETCS
Cy4alHBIH OCTYN K KAKOMY-JIMOO OTPBLIBKY BH/IEO0, HO IPH 3TOM y HHUX JOBOJIBHO
HU3KUH KodpduumenT cxxaTus. [I-kaapsl KOAUPYIOTCS OTHOCUTENBHO MPENBLIYIIX
kanpos (I wm IT), 4, 06bIYHO, UCTIONB3YIOTCS KaK CPaBHMTENBHBIA 0oOpasell s
AaTbHEHIIeH mocaeaosatTenbHocTu [1-kanpoB. B aToM ciydae jocTHraeTcs BbICOKHIA
KO3QuLHeHT  cxaths. JI-Kaapel obecnednBarOT HauGOALmMH  KO>DDHLHEHT
CIKaThA, HO NPU 3TOM JUIA MX IIPUBS3KU K BHJEOTIOCIENOBATEILHOCTH HEOOXOIUMO
UCTONIB30BaTh HE TOIBKO MPEJIBIAYIIEE, HO U Ilocaenytoliee n3odpaxenue. Camu JI-
KaJpbl HHKOIa HE HCITOJB3YIOTCA AJIsl CpaBHEHHs. M300paxkeHuss o6beAnHIIOTCS B

rpynnsl (GOP - Group Of Pictures), npencrasusiionie co6oii MUHUMAIbHbIN
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HOBTOpSeMEIH Habop IOCIe10BaTeIbHBIX H300pakeHUui. THIIMYHON SBISETCS

rpymra BHaa:
(V0 0. J2 13 N4 05 16 §7 08 M9 A10 [11) (M12 13 [14 115 §16 A17 118 ...)

Or/lesibrble M300paKeHUsT COCTOAT U3 CTPYKTYPHBIX €IMHHILL - MaKpOOIOKOB,
COOTBETCTBYIOMINX YYACTKY M300paxkeHust pazMepoMm 16x16 muxcenos. KommproTep
aHaTM3UpYET M300pakeHHe W HIUIeT WACHTUYHBIE WM NPAKTUYECKH I1OXOKHE
MaxpoOJICKH, CpaBHMBas 0a30BBIH M [OCHENyOIIHe Kaapel. B pesysipTare
COXPAHAIOTCS TOJNBKO JAAHHBIC O PAa3IUUMIX MEXKIY KaJpaMH, Ha3blBaeMble BEKTOPOM
cMelteHuA (vector movement code). MakpoOioku, KOTOpble He IpeTepreBaroT
M3MEHEHWH HIHOPHUPYIOTCSH, M KONHYECTBO [AaHHBIX [Jis peajbHOro CKAaTus |
XPAaHEHUS! CYUICCTBEHHO CHHKaeTcs. JlIs TOBBILIEHUS YCTOMUHMBOCTH Ipolecca
BOCCTAHOBJICHHS M300p@&KEHHH K BO3MOXHBIM OWIMOKAM Iepefayud AaHHBIX
NOCJIe/I0BATEIbHbIE MAKpOOJOKH OOBENUHSAIOT B HE3aBHCUMBIE APYr OT Jpyra
pasnenbl (slices). B csoio ouepensb Ka/blii MAKpOOIOK COCTOMT M3 IMIECTH GIIOKOB,
YCTBIPE M3 KOTOPBIX HECYT MH(OPMALHMIO O APKOCTH Y, a M0 OJHOMY ONpECSIOT
userobie U- u V-KowvnoneHTel. bioku SBIsIOTCS GasoBBIMH  CTPYKTYPHBIMH
€ AHMHULAMM, HaJ KOTOPBIMH OCYIIECTBIIAIOTCS OCHOBHBIE ONEpAlli¥ KOJMPOBAHUS, B
TOM YMCJIe BBIITOJHSACTCS AUCKPETHOE KOCUHYCHOe npeodpaszosanue (DCT - discrete
cosine transform). B pesynsrate npu ucnonszosaHud MPEG MOXHO H0OHTHCS
pabouero koadypuimenTa cxxatus 6onee yem 200:1, XOTA 3TO IPUBOTUT K HEKOTOPOit

IIOTEePH KaveCTBA.

2.3.2.2 MPEG-1

Ilo cBOKMM Ka4eCTBEHHBIM I1ApaMeTpaM BO MHOIOM aHAJOTHYEH OOLIYHOMY
VHS-311€0. nostoMy emy HaXOIWTCsi MPHMEHEHHE B IIEPBYIO oyepenb Tam, rie
Heyl0OHO WJIH HENpaKTHYHO HCIOJB30BaTh CTaHapPTHBIE AHAJIOrOBBIE BUIEO-
HOCHUTEJTH.

Buneo kuockn (unu uMHGOPMAUMOHHBIE KHMOCKH) JAfOT BO3MOXHOCTH MO
HOBOMY OpraHd30BaTh M aBTOMAaTU3MPOBATH UH(MOPMALMOHHBIN CEPBUC B paMKax
Balle¥ opranumzaumu. OCOOEHHO 93TO BaXKHO JUId PO3HHYHBIX MarasuHOB,

ABTOMOOH/ILHBIX CAJOHOB U OaHKOB. [IponaBenr He Bcerma criocoben VIAEIUTh
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AOCTATOYHO BHHMAHHA Cpa3y HECKOJ/IbKUM KJIHUEHTaM, TeM OoJlee oH NpoCTO HE

MMeeT BO3MOXHOCTH NO,IpOOHO PacCKa3aTh O BCEX OCOOSHHOCTSIX U CHeLH(DHKALHAX
TOIO MNU KMHOTO TPOJAYKTA, HAMMAAHO U S(P(EKTHO ero MmpoAeMOHCTPUPOBATh. A
BUIE0 KHUOCK BCerja OyJI€T B BAlUEM PACIOPSKEHUH. B HeM MOKHO pa3MeCTHTbh He
TOJIBKO MOIPODHYI0 HHPOPMALKOHHYIO 0a3y O UMEROIIMXCS MPOAYKTaX M yCIyTax,
HO M BKINOYUTB Ty/la WHTEPAKTHBHBIE BHACO(UIbMBI, IO3BOJSIOLIME NPOCTO H
HarjisIHO OTBETHTb Ha MHOrue Bomnpockl. K mpumepy: "Kakue y Bac mmerorcs
Mozesiu aBToMoOu1el?", "Pacckakure 06 ux ocodennoctax?", "Kakoii mser s MOTY
BoIOpaTh?". Mudopmauus, Koropas paHee BBIBOAWIACH B BHAE CHAMIOB U
COTIPCBCAMTENLHOIO TEKCTa Teleph CTaHOBUTCA Oosee MOCTYmHON M d(eKTHO
Osaronaps BHEIPEHMIO MTOTHOIKPAHHOrO BUIeo. Mcnonssys MPEG-1 paspaboTuuk
MOJKeT PeTyJISPHO H Oe3 0COOBIX AOMOIHMTENBHBIX 3aTPaT OOHOBIATH COAEPKAHUE
BUJIeO KHOCKA. Pa3BuTHe NMpOTrpaMMHBIX CPEACTB ¥ DBOJIOLMS I10JIb30BATEILCKOTO
uHTepdelica BedyT X Bce 0ojee BIMCYATIIAIOUIEH MHTEPAKTUBHOCTH [1OIOGHBIX
anaparTos.

Buzeo no tpeGosanmio (Video on Demand). Tepmun "Bugeo nmo tpeGosanuio”
MIOSABUJICS. CPAaBHUTEIIBHO HeOaBHO. BHauane mnomoOHBINA cepBUC MOXKHO ObLIO
BCTPETUTH TO.TbKO B JIOPOIMX OTeNsX, a Telepb YiKe IIOJHBIM XOJIOM WJIeT
peanusanust rnodanbHOW HAeM 00 HHTEPaKTHBHOW UMAPOBOH TeNeBH3UOHHOM
CHCTeME, Hepe3 KOTOPYIo JH0OOH IM0Jb30BaTelb CMOXET 3alpOCHTh KaKoH-Tu6o
(HIBM WM TIepenady B ONpeNeNeHHOe BpeMsi M MpsaMo Ha AoM. COBpeMeHHble
TEXHOJIOTMH MO3BOJSAIOT FOBOPUTL 00 3TOM MPOEKTe, KaK O IPAAyILeH peaibHOCTH,
XOTS 110 TIOSIBICHUSI TTIOJOOHOIO YCTPOHCTBA B IMPOKOM yIOTPeGIeHUM IPOHIET elle
HECKOIBKO JIeT,

HexoTopble  TeseonHBIe KOMMAHMM ceiidac  pa3pabaThIBAOT CHCTEMB,
KOTOpBIE MO3BOJAT HAM 3aKa3blBaTh (DMJIBMBI Yepe3 OOBIKHOBEHHBIC Tele(OHHbBIE
maHuy. Tlpasaa, IpUXOANTCS YyUUTHIBATE OTPAHHYEHHYIO MPOIYCKHYIO CIIOCOGHOCTD
MMEIOIIMX el TeTePOHHBIX KOMMYHHKAIMI, HO 1oBceMecTHoe BHeapeHwe ISDN u

APYTUX HOBBIX TEXHOIOI'MH CBSI3U IIOMOTYT PEIHTE ITY pobaemy.
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Bujeo Oubanorexu: OpraHuszaniy, HMEOLIME OOJIbIIME BHIE0-apXHBbL,

MOTYT CYILECTBEHHO BBIMIPATb, [1€PEKOAMPOBAB HX B IU(PPOBOH (HOPMAT U IOMECTHUB
Ha CD-nocuTenu umu clienuanbHelil cepBep. B OTIHMYUU OT aHANOTOBBIX HOCHTENEH
JIAHHBIH METOJl rapaHTUPYeT JUIMTENBHOE XPaHeHHe, MHOTOKPATHOE ITPOUIPBIBAHIE
Oe3 moTepu KavecTsa 1 OBICTPBIN 10CTYN K 060My dparmenty. K Tomy ke, obazas
MO JOOHBIM BUICOMATEPUATIOM, BBl JTEIKO CMOXKETE OTKPBITh YAANEHHBIH JOCTYI K
HCMY 4€pe3 BHYTPEHHIOIO JTOKalbHYIO ceTh (MHuTpaneT) unu yepes WWW. [Tosromy
Myseu, OHONHMOTEKH, roCy1apCTBEHHbIC NPEANPUATAS M HaydHBIE YUPEXKAEHHS, TAK
K€ KaK peKTamHble GUPMbI U MH(GOPMALMOHHBIE areHTCTBA MEPEXOAT ceifuac Ha

LUPPOBOC BHALO.

2.3.2.3 MPEG-2

Crneundukauny  MPEG-2  nopasyMeBaroT  UCHONB30BAHHE  BBICOKHX
paspelleHti [T JJOCTHXKEHHS! MaKCHMMalIbHOTO KauecTBa HM300pakeHUs, MOITOMY
3TOT (OpMAT MPUMEHSIETCS! B IEPBYIO OYepeab B MPodecCHOHANbHBIX chepax.

KaGensnoe teresunenne (CATV: Cable Television). Mnes mepesectu
kabenpHOE TeneBUIEHMEe Ha UU(POBOE BellaHMe HANpalIMBACTCs cama CoGOii.
VImeroruecss MarucTpanu s Mepejaud BUACOCHTHANA BIIONHE MOTYT BBIAEPKATE
VHTCHCUBHOCTL M 00BEM JaHHbBIX, HeoOXoaumble a7d BewaHus MPEG-sumeo
BbICOKOTO paspentenus (MPEG-2). Vixe B Ommkaiiliiee BpeMsi JOJKHBI [1OSBUTHCS
nepBble IM0J00HbIE cHCTeMbI. BriepBble 1M01p30BaTeNb peanbHO CMOXKET NPHHUMATD
TEEISpeaadn B BBICOKOM paspelieHun co crepeo u Dolby Surround 3Bykom.

HaripasnenHoe criytnukosoe Bemanue (DBS: Direct Broadcast Satellite).
Koncopurym  Hughes/USSB  cobupaercs  mcrnonb3oBare  MPEG-2 s
HartpaBiieHHOro Benanust. Komnanuss Thomson yxe npousBoguT crenuanpHble
JICKOEPBI, YCTAHOBUB KOTOPBIE Bbl CMOXKETE MPUHUMATEH 10 150 xananos. I1pasna,
NOIOOHBIC CHCTEMBI PA0OTAIOT MOKA TONbKO B CeBepHoil AMepuxke.

TBY - teneBunenue Beicokoit yetkoctu (HDTV: High-Definition Television).
B CIHA cosnan xoncopumym xomnanuit (U.S. Grand Alliance), KOTOpBIHA

paspabarbiBaer HOBEII cTanaapt HDTV miis TelneBUaeHHs BHICOKOTO pasperenus. B
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HeM Oyner ucnosb3oBathess MPEG-2 ¢ moaiep:xkoit cienyomunx pexxuMos: 1440 x

960 npwr 30 I'm m 1280 x 720 npu 60 I'u. Jlerko ceGe mpeacTaBUTb, CKOIb BBICOKO
Oy.1eT Ka¥ecTBO NOAOOHLIX Telelepenay.

B wurore MoxHO yTBepkaaTh, uto MPEG sBisercs JOMUHHUPYIOLIAM
CTaHAApPTOM  [UIS  HOJIHOMETPAKHOrO  IU(PPOBOr0  BHAEO, 34 HUCKIIOUYEHHEM
HEJIMHEHHOTO [HU(POBOro MOHTaXa, Ile B JaHHBI MOMEHT Goyee pacnpocTpaHEH
Motion-JPEG. Oanako, o Mepe Toro kak Bce (oJiblilee KOTUYECTBO KOAMPYIOLIHX
MPEG-cuctem Oyzner nossnsarses Ha peiHke, MPEG-2 BHempuTes u B 3Ty Humy. B
Omkaiiiuee BpeMs INOABUTCA OOJIBIIOE KOMMYECTBO HOBBIX cep MPUMEHEeHHS JUis
TexHoMorMM  MPEG, HauMHagd o0T BBICOKOKAUECTBEHHBIX HUMQPOBBIX DVD-
BUJICCJIMCKOB W HOBEHIIMX HWIPOBBIX CHUCTEM M 3aKaHUMBas COBEPIIEHHBIMU

L[[/Iq)pOB])IMI/I BCIIATC/IbHBIMHU U MOHTAXXHBIMH KOMITJIEKCAMH.

2.3.2.4. Bonpocs! u orBeThl N0 MPEG.

Pazmuane mexiay MPEG-1 u MPEG-2. MPEG-1 u MPEG-2 pasnuuatorcs
00beMOM HH(OPMALIUH, COlepKaLIecs B BUNCO-TIOTOKE, CKATOM B COOTBETCTBHH C
STHMH (OpMaTamu, U, KaK clejcTBue, KadecTBoM. Xots MPEG-1 mosxer paGotats ¢
paspemeHusMu BIL1orh 10 CCIR-601 (720 x 480), oGbI4HO OH KoaMpyeTcs NpH
3HAYUTEMBHO O0Jlee HHU3KOM WHTEHCHBHOCTH IIOTOKA JAHHBIX, YTO NPUBOAHT K
Xynwemy xadectBy BHAeo. MPEG-1 o6puno accomuupyercst ¢ SIF-paspemenuem
(352x240), »>1o amamormyHo xadecTBy VHS. Tlpm BocnpousBeseHHH Takoe
H300paKEHHE DaCTAIMBAeTCS AaNlapaTHBIMU MM  [POrpPaMMHBIMH CpeACTBAMU
BILUIOTH [0 TOTHOTO 3KpaHa, U XOTs HNPH 3TOM TEPSeTCs KadecTBO, 3aTO OCTaeTCs
BO3MOXXHOCTh  TPOMIDBIBATh ITOJIHOOKPAHHOE BHIEO Jake C JIBYXCKOPOCTHBIX
nuckoBonos CD-ROM.

MPEG-2 nopnepxusaer 6osee Bbicokue paspeiuenus (B T.4. CCIR-601). [Tpu
31oM 00beM panHblX B MPEG-2 Goslee yeM B 4eTsIpe pa3a GONbIIE OTHOCHTEIbHO
MPEG-1, 4To 103BOJIIeT 3aNHCHIBATL C €r0 TOMOIIBIO MOJIHOOKPAHHbIE (PUIBMEBI
"semarensHoro” (Betacam) kayectBa. DtOT dopmar n3bpan mIg UCMONB30BAHHUS B

HOBOM IIOKOJICHUH BHJACOAUCKOB HA OCHOBE TEXHOJIOTUH DVD, a B CKOPpOM BpEMEHU
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craHeT jgoMuHupoBate W Ha PC. B ormmuumu or MPEG-1 mis MPEG-2

HeoOs3aTeabn0 Hannaue GOP-rpynm, w gaxe mnpu orcyrcrBum GOP-3aronoska
MOXHO ITIOIyHHTH NpsiMOM [OCTynm K BHIeodparMeHTy. JIpyroil KiroueBoi
ocobeHHOCTHI0O MPEG-2  sBisieTcs Haaumdume B HeM pacllMpeHHH, KOTOpbIE
TO3BOJISIIOT MPU  3allMCH  BUACOCUTHANA pa3zfielieHHe €ero Ha [Ba WIH Oosee
HE3aBUCHMO KOJMPYEMBbIX II0TOKA JIAHHBIX, IIPEJCTaBISIOMINX BUIEO B Pa3IMYHBIX
PaspeleHusx, ¢ Jy4IUuM WIM XYJAIIUM KayecTBOM H300paKeHHUsA. DTO AeqaeTcs ¢
LEJIBIO CO3JaHUS HE3aBHCHMBIX [TOTOKOB JAaHHBIX ONpEIeIeHHON HHTEHCHBHOCTH B
paMKax 0,JHOTO BUI€eO curHana. Taxas ¢byHKIMS BaxHa Au1s npuiioxkeHui tuma TBY,
KOrja HeOoOXOIWMO OIHOBpPeMEHHO TpaHciupoBath TBY W craHmapTHbIH
TENEBU3MOHHBIH CUIHATL.

QuickTime u Indeo He mNO3BONSAIOT MONHOIKPAHHOIO BOCIIPOH3BEICHHS C
BELOATENIbHEIM KaueCTBOM M HE MOJJIEPKUBAIOT OLUGPOBKH M300paKeHU ¢ MONHOM
pasBepTKoOd (jBa MOJA Ha Kaap), 4YTO HEOOXOMMMO i IpodecCHOHAILHOTO
NPUMEHEHEHS.  DTO  OpUIMHajbHble pa3paboTku kommauuit Apple u Intel,
OPHEHTHPOBAHHBIE B TIEPBYHD O4Yepedb Ha MYJIbTUMeIHa-pulHOK. Tonbko MPEG
MO’KeT CbITh peanu3oBaH Kak NPOrpaMMHO, TaK U allapaTHo Ha o0euX MmiaThopmax
(PC 1 Mac). K romy ke, B To Bpems: kak MPEG no3sonser goctuds kodpdHineHTa
ckatysg 1o 200:1, QuickTime npemycmarpusaer 50:1, a Indeo obGecneuuBaer
ypoBeHb cxatust He Oonee 10:1. TIpu atom QuickTime u Indeo nake mpu HU3KMX
Kko3GduIHeHTax CKaTusg He gocturaioT kadectBa MPEG. A BO3MOXHO 1u
nporpamMMHoe BocripousBeenne MPEG? Jla. B 3aBHCHMOCTH OT KOH(HUIYypaluu
MOYKHO TOOUTHCS BINOIHE NPHIMYHOTO KadyecTBa MPOrPAMMHOTO BOCIIPOU3BEICHUSE
MPEG wn Video-CD na xommeloTepe ¢ mpoueccopom Pentium. Tpu ¢akTopa,
BJIMAIOIINE HA KauecTRO IpourpeiBanus MPEG:

1. TlpousBonuTensHOCTH Ipoleccopa
2. llpousBonuTensHOCTH rpaduueckoro agantepa 4 noaaepixka MS DirectDraw
3. Ckopocts nuckooga CD-ROM

IIperpammusie npourpsBared MPEG 0OBIMHO MpUIArarorcss B MOCTABKE ¢

rpadMueCKUMH IITaTaMH; Tak JKe X MOXKHO HaiiTu B Internet.



93
HO“IGM}/ HMEETCS CTONBL Ooblias pa3sHULIa B HEHE MEXKAY CHCTEMaMH s

ourdposku 1 Bocnpoussenerus MPEG? Ouudposka MPEG, ocofeHHO eciiu 3To
IIPOHCXOAHUT B PSIKUME PEATbHOTI0 BpeMEHH TpeOyeT oueHb OOJBIINX allapaTHbIX 1
BBIYHUCIINTEIIBHBIX  PECYPCOB, IO3TOMY COOTBETCTBYIOIIEE OOOpPYJOBAaHHE HMMEET
JOCTAaTOYHO BBICOKYI) CTOMMOCTb. Ha ceromHs MUHHMMAaIbHBIE L(E€HBI HAa CHUCTEMBI
saricn MPEG  komebmores B pamkax or 1,000 mo 10,000 momn. MPEG-
IIPOUIPEIBATENb MOKEO KynHUTh 32 100-300 gosw.

Yro rakoe Video-CD? Video-CD - 310 mpouecc (M cOOTBETCTBYONIMIA
Qopmar), koTopslii mo3BONACT 3amuchiBaTh MPEG-Bugeo mHa CD  muck o
BOCIPOM3BOIUTE €rc Ha J000M 00OpYyAOBaHMH, TMOAMEPKHUBAIOLIEM JaHHBIH

dopmar.

2.3.3. HoaBeaenne UTOroB N0 MyJAbTHMeIHITHBLIM dopMaTam

Hroe Kacaercs mynpTUMenHa GOpPMATOB KaK 00BEKTa UCCICAOBAHIM, TO MOKHO
C YBEPEHHOCTBIO CKa3aTbh, YTO €JUHCTBEHHBIM OTKPBITHIM IS HAlleW 3KCIIAHCHM
GOPMATOM, HE UMEIOIMM KOMIIPECCHOHHOTO ckaTHs octaetcs AVI dopmar. Ho B
CBOKO ovepens AVI, Kkak TakoBOH, B YHMCTOM BHJe HalTH cioxHO. Tak kKak ¢
IIOSIBJICHHEM BCEBO3MOJKHBIX KOJAKOB B Halle BpeMs  Buaeo moroxka AVI Her.
CienoBaTeNbHO, €ro HCIOJIb30BAaHME B HALEM JieNe JOCTaBUT TPYAHOCTH elle Ha
dTane noucka ¥ BeidOpa KoHTekiHepa. XoTs I GOMBLIONO 06bEMa CKPBITOTO
COOOLICHES OH SBISETCS JIAKOMBIM KyCOUKOM ISt cTeraHorpaducra. Ecinu cpaBHUTD
10, 410 AVI opmar ouens noxox Ha BitMap dopmar To 3Has cTemeHs yNaKOBKH
BMP MoxHO npeanonoxuts, uto AVI uMeeT Takol ke npoueHt. UTo B MpUHIHAIE 5
nokasan rpaktudeckd. B 204 mb AVI ¢aiina (mynstduasm "Tom u Txeppu") g
ynaxkoBan 18,2mb (18634 xb) texkcroBoit unbopmauuu. Ypa nobena! OgHako ectsh
asa "Ho'":

1. MHe npuIntock MCKyCCTBEHHO KONMPOBATh HEOJAHOKPATHO TEKCT W €3 TOro
HE MaJoro cOO0IUeHHS;

2. Bpems Ha ynakoBKy COCTABHJIO 56 MHHYT.
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P(33yI[I)TaT YIIaKOBKH, B O6HI€M, nmopazonali. Ho Bot HOHaI[O6I/ITCH JXU HaM

Takoi obdbem? S cknonsrock Bee ke K BitMap. A Takue moTpscarolLige pesyIbTaThl
yqme NpUMeHATh Kak BapuanT s [10. Kceratu roBopsi, 910 MecTo U1 BUpyca WK
€IIe Hero CTpallHed. Beab Ulst €ro akTMBaUMK Hy’KHA JHLIb POTPAMMKa AEKOJep.

Ho no sroro nmoka jnanexo.
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3. CTETAHOT'PA®HUYECKHUE PELIEHUS,

CKPBITBIE COOBIIEHUS HA BA3E BITMAP
IIpoBeis MacCHpOBaHHYIO aTaKy Ha pasiuuHble GOPMATH! (aiIoBbIX CTPYKTYP

XPpaHCHH: He MEHEE pas3/IMUHbIX 110 POAY AaHHBIX, IIPUILET K BhIBOIY, YTO HaubOoiee

palMOHaILHO CIEdyeT clenaTh yImop Ha 30JI0TYHO cepeiuHy. B pesynsrare Moux

HCCIICIOBAHMH (alijIoBBIX CTPYKTYp ObUTH MOJIy4eHbl OYeBUAHBIE JaHHble. Mcxons

U3 MCJIYYCHHBIX PE3yJIbTAaTOB, 1 OCTaHOBMIOCH Ha BMP dopmate (i kak BapuaHT

uctounuk JPEG). A nenato s 910 BOT modemy:

1. BVMP dopmar uveer nocraTouno mecta (10-12%) ans ymakoBKy cooGiuenus,
HMEIOLIETO  BIIOJIHE TOAXOMSIUMH  pa3Mep HMMEHHO KakK COOOLIeHUS
NPH3BAHHOIO JIOHECTH [0 HHTaTeNii HMEHHO TO 4YTO S M MMel B BHAY,
[epeapas Takoe CoOOIIeHHUE;

2. B cBoo ogepens BMP cam sBasercs cpenunm(50-2 300xb), no pasmepawm,
3aHMMacMBIM Ha HOCUTeJIe 10 CpaBHeHUIO ¢ TeKCToBbIME(10-100kb) u
MyrnbTUMenuiabIMA (150-800Mb) daiinamu. UTo BBIFOJHO CKa3bIBaeTCs Ha
BO3MOKHOCTH TpaHCNOpPTHPOBKH, Kak B JIBC, Tak u B cetu HMurepHer.
Cpemtice Bpema mepenaun depes WWW npu cpemmeit ckopoct 26KBur
3aiMeT oT 40 CeKyHA N0 5 MHHYT, B 3aBHCHMOCTH OT pasMepa BMP
KOHTelHepa;

3. Ilponece ynakosku B " BMP-koHTeltHep" 110 KOMMueCTBY OMepaluii He Oyner
neperpy:are npoueccop. Bens nmaxe ecnn coobuieHne GyaeT coCTOSTH U3
OZTHOTO CHUMBOJIA, IPUJIETCS BCEe paBHO 00OpabaThiBaTh BeCh (Paiil LIEIUKOM, TaK
KaK HEBO3MOKHO Iepernucars JuIlb 4acTh (aiina. K npumepy, snemenrapHoe
nepenucsiBanne ¢aiina pasmepom 2.5mb mo Guram coctasiseT 1 MUHYTY u 32
cexyHasl aas Celeron 633 kiacca Pentiumll. A pelunch s yIakoBaTh CBoe
cooduienne B 700Mb dopmara AVI npunmiocs Gbl OTKUHYTHCS HA CIUHKY
Kpec1a no Metojuke unctammsuuu MS Windows Ha 7 gacos. 51 n1ymaro, 3ToT
AOBOJ IMOCTABUT TOUKY B BEIOOPE IPUOPUTETOB.

Hdrst Havama ompesenuMest ¢ SI3BIKOM pa3paGoTKy NPUKTAAHOW IPOTPaMMBI.

A3piku nporpamMmuposanns, Takue xak Pascal, C, C++ ocTaBuM B Hokoe BBUJY TOTO
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YToO COBpeMeHHbIﬁ NOJIb30BAaTe/Ib HCIIBIThHIBAET YXKacC, BMIs CTPOKY 3arpoca Ha

aedcrBre. Hanbosee pacnpocTpaHeHHBIH BOIpoc: a movemMy MbIb He paGoraer?
Yro nenats? mporpecc! Jla KcTaTy HaspeBaeT yMECTHBII BOTIPOC: & IIOYEMY aBTOpP
3a0BUT O MOTymiecTBeHHOM Assembler. A BOT 3iech elle uMHTepecHe. Ecin Mol
nyrand FPascal 'eM oOerqHOro mone3oaressi, To Assemblera GouTcs yxe cama
onepannonHas obonouka. HeT, oma He cnpallnMpBaeT CAe Mblllib, HO IIPSMbIC
JICKOBEIC onepaiuu ¢ (aliamu B ONEepalMOHHBIX CHCTeMax "TomyObIX Kposeit"
HenorycTiMbl. [Tokonenne Windows NT cieayer ynpaimuBaTs Ha BBITOJHEHHE TOTO
UM MHOTO JI€HMCTBHSA ¢ (aiiioM, a COrMTacHUTCs OHa MIH HET, 3TO yike eé cresst. XoTs
Assembler MOKeT 00.1erYUTh MHOTHE CTPAJaHHUs B HATTMCAHUU TIPOrPaMMBl, HO BCE
JKe HET HKeTAHHS B TpeOOBAHMAX K mporpamme 3asBi1sTts Windows'98 u Huxe.

I T1ak Ha JaBKe OCTalMCh S3bIKH (TOYHEE CKasaTh Cpeabl pa3paboTKH)
00bekTHO-OpueHTUpoBanHbie(Delphi7, C++Builder, MS VisualBasic). Ha VB
HaIMCaTh TOJKOM MOMKHO TOJBbKO Makpoc A/ TETEHBKU ¢ OyXraaTepuu, 4ToObl oHa
HC My4usach ¢ co3gaHreM HoBoro sucta B Excel. C++Builder BOT nocToinbIH
y4eHHK Assembler'a, Ho ectb onro HO. B Hamrem pernoHe oH He oueHb HOIYJISIPEH,
BIIpOYEM, KaKk M Ha JApyrux "miaderax'. Halitm nomonrs B HecTaHIapTHBIX
CHTyauusx cTaHoBUTcA Herne. M tax mobpanuck 1o Delphi. Dto cpena o6bexTHO-
OPUEHTUPOBAaHHOMN pa3paboTku Object Pascal 7.1. KoHedHOo ecTh Macca HEIOCTATKOB
oTHocuTeapHO C++ Bepenn oT Borland, HO ¢ 5THM MOXHO MHPHTBLCS, HCIOJIB3YS
00XOJHbIE MaHEBPBHI.

Hanee pedb MNOHAET HEMOCPEACTBEHHO © MNPOrPaMMHON — peann3aliy
CTeraHoOrpapu4eckux MnpuHIMNOB B BMP  Qopmare daitoB. Yurareasm
HEHUCKYLICHHPIM B IIPOrPaMMHUPOBAaHMM PEKOMEH/IYeTCS [POCTO HYHUTATh TEKCT
UIHOPUPYH HESICHBIE 3aKOPIOYKH MPUCBOCHUH M UHMLMaIn3anni. CBOIO mporpaMmy
s Ha3BaJl OYeHb HE3aMBICJIOBATO. JTO HAa3BaHME CIOXUIOCH camMo coOoil Mo
unupanav pamminn u nvenn. Creranol padus Bepcuu 2.2, Tak Kak nepsas BEpCHS
OblIa OCTaBIeHA M3-3a yXe ONHUCAHHLIX KOHQIUKTOB C olepalrOHHBIMH

000JI0OYKAMH.
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HHH HGHOCpe,ZICTBeHHOﬁ peanu3annu CBOEU 3a7a4d IPUMEHI0 CTPaTeTHUIO

MMHHMAaJi3Ma BU3yallbHBIX 00BEKTOB. Benb 910 Harpyska u 6e3 TOro HAaChIIEHHOIO
LIHKJIAaMU TIPOTPaMMHOTO KoJia. S TakkKe HE CTaHy HCKYCCTBEHHO pa3OMBaTh POTALIMIO
Qailla 1% IIPOPUCOBKH  NPOMEXKYTOYHOTO —pesyipTard H3-3a BEPOATHOCTH
JIETaNBHOTO MCXO/ia Npeobpazosanus. Bee oneparuu ¢ daiinom OyayT BeIHECEHBI B
OTJCTIBHBIH MOMYJIb M Pa3OWThl Ha MPOLEAYPbl H (QYHKUMH UYTO CYIIECTBEHHO
yckoput pabory ¢ rpadukoi. Tak kak Kaxkias Npoueaypa OIEpUpPYeT JHILb
JIOKaNbHBLIMA [EPEMEHHBIMH, HE O0WIasch C BHEIIHEW Cpefoil NpuioxkeHHs. 1o
CBOGH CYTH NporpamMma COCTOMT M3 JABYX OTZHETBHBIX MojyJed. KoTopsle HecyT
Pa3HYIO HArpy3Ky.

[TepBplii  JMIIB  BCIOMOTATENbHBIA, B Mepy ApPYKeTIOOHbBII UHTepheic
[IpOrpamMMmBbl IIpe/ijlaraeT onepaluonHble AeHCTBUS Ha/T KOHTEWHEPOM U COOOILEHUEM.
I'e 0coboii TocTONpUMEIaTeNbHOCTEIO SIBISIIOTCS CBEIEHUS O Pa3paboTUHKe.

Bropas 4acte mNporpammbl ¢ JIUXBOH HarpyeHa IIpeo6pa3oBaTeIbHBIMH
GynkumamMu  no  pabore ¢ rpaduueckumMH  QopMaraMH U OHTOBBIMU
npeodpasoBanuamu. Ilo cytn, 310 U ectb cepiue mporpamMmsl. Moayb TGraph.pas
OBLI OTKOMITWIMPOBAH B OUONHMOTEKY IpPaBMI MCIIONBL30BAHMS PECYPCOB rpacduxu
CryptOperation.dll ¥ Tem caMblM He BBI3BIBAET KOH(UIMKT C ONEPALMOHHON
CHCTEMOH.

Ha pucynke 15 npencrasnena cxema Nporpammsl, [peuIararomas pa3bsiCHATD
O0LIMe NPUHIKITBI €& paboThI.

Ofiune npunuknel padoTel nporpamvel SteganoGraphy V2.2

I I
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r | === | ! .
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HCXOAHBIE MaTEePHAITbI nporpamma KOHEYHBIH pe3ynsTar nepenaya
MIDFOTOBIEHHOE CO001IeHHe SteganoGraphy IO CEeTH
H BeIOpa-Hbiii BMP

Pucynox 15
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Ilporpamma SteganoGraphy V2.2 IIO3BOJIIET  COXPAHATH TEKCTOBYHO

MH(OPMANKIO B PACTPOBLIX KapTUHKaX. CyThb MPOrpaMMbl COCTOUT B CJIeIYIOIIEM:
Oepercst TekcTOBBIA haiin u  Habop daiinos pucynkos. Jlanee BbIOupaeTcs
NONXOMALUMHE PHCYHOK M HAa €ro OCHOBE CO3JAeTCs BTOPOH PHCYHOK, HECKOJBKO
U3MeHeHHbIH. [Ipuyem creneHb M3MEHEHHs 3aBUCHT OT KOJIWYECTBA "BLIMBacMbIX'
naHHBIX. [lpw  HebGonpumIOM KoOAMYecTBE MHQPOPMALMH ¥ BLICOKOH CTeMeHH
(parMeHTH3aUMY M3MEHEHHUH OTIMYMTh PUCYHKHU MPAaKTHYECKH HEBO3MOXKHO. A
TOTYUUTh OOPATHO TEKCTOBYIO HH(MOPMALMIO, MOKHO TONBKO JIHIb COBMECTHB TH
/BA PUCYHKA, a TaKkKe HMesl OUOIMOTEKY, PEalU3YIOIIYI0 alropuT™ "ckienBanus"
3TUX PUCYHKOB.

Tax BRIIIAIMT nporpamma B "paGouem” cocrostauu (Puc. 16). A TekcT s B3si u3

KaKoro-To (aina, BajaBILIErocsi y MEHs [0 PyKOH.

Hnrepdeiic SteganoGraphy V2.2

[ Steqanotrophy V22

Filz  Edit Help

Direct Music Driver

: CBP,ELE‘.HHF‘ 0 COEMECTHMOCTH

HCTaHUs NEHHBIN APARBEP AAHKOMO YCTPONCTES
HEOEMECTIM G AaHH0l Bepckel Micrasoft Windaws u Gyaer
O ENIUEH NP SHOB NEHIM

I A NoYYe 4R AONCNHMTENEHEE SEEEHMIE O 4 HHAM
AP 3ABEDE OUPATHTECE K WSMOTOBMT &M YCTPOHCTES M
MOCETUTE Ero Bet-yaan,

MoNKEIH Nep BYeHs YoTRORCTE, NOOABPHKMEIEMEN LAHHON
eepcuel Microsoft Windows, cogepsiuren B cnvcke Microsalt ==
“windows 2P Compatibility List Ha sef-vzne

ek e micrasaft, com, :_j
i Tadt - Picturs
(= Open Copy & Cut i# : = Open «&r Resize | < .tﬁ\ssemtnly! ¥ Auto
& Clear - .
i Dave A Paste &7 Undo ’ B Save Fieflect | Factor 3 :;“j
z1 : B

Colic Picture biax h T I-'>.CD Wallpaper.bmp [1024; 768]

Pucynok 16
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Kax  nonesoeamvca npocpammoti. g Toro utobel co3maTe "clemnok”

CYIICCTBYIOMICTO pUCYHKA, HYKHO!:

o 3arpysuTh TeKCTOBBIN (ailn (ceKuus text, KHoMmKa Open)

 3arpysdrb NMOHPaBUBLIHECS PUCYHKHM (ceKuus Picture, KHomka Open, MOKHO
3arpy’KaTh HECKOJILKO pa3, 3arpy/KeHHbIE PaHee KAPTHHKU He MPONaayT)

* Bbinenuts HyxHbIH pucyHok B komronente TGraphGrid

« Ilpu >xenanum, ormaciutabupoBath ero (KHOMKa Resize, Maciradbupyet
PHCYHOK B COOTBETCTBHHU C €I'0 TIPOTIOPLUSAMH )

» Haxarb Ha kHomky Reflect. Uepes Heckombko cekyHnm (310 eciu KapTHHKa
Oosblias, a TaK - 4epe3 HECKOIbKO MUJITHCEKYH) B KOMIIOHEHTe TGraphGrid
MOABHTCS CTEHEPUPOBAHHO® M300paKeHHe, CO3TAHHOe HA OCHOBE BHIOGPAHOIL
KapTHHKH U TEKCTOBOTO (aiina. HoBast kapTunka 6yaer umers ums "Data”.

» CoxpaHuth mpu HeOOGXOAMMOCTH HyKHBIH (ailn H3oGpakenus, BbIOpaB €ero B

KomnoneHTe TDrawGrid v HaxaB Ha KHOIKY Save.

JAnsg Toro HTodel MONYdUTH TEKCT M3 ABYX OJIMHAKOBBIX (HA IIEPBBIN  B3IJISAT)

KapTHUHOK, HY>KHO:

e 3arpy3uTh KapTHHKY, Ha OCHOBE KOTOPOIt 6511 cjie1al "crenok”

« Haxare Ha kHONKY Assembly. TIpu 5ToM MOSBHTCS IMATOTOBOE OKHO 3arpy3KH
M300paXkeHus ¥ Ha 3TOT pa3 Bam Hamo Oyxer BuIGpath ¢aitn "crenka”, T.e.
H3MEHEHHYIO KapTHUHKY.

« Jlanee, 4epe3 HEKOTOpOe BpeMs (B 3aBHCHMOCTH OT KOJHYCCTBA JAHHBIX,
COASp/KAllMXCS B KApTHHKE W pasMepa caMON KapTHHKH) B KOMIIOHEHTe

TRichEdit mosBuTCS 3TOT caMbIil 3aKOAUPOBAHHBIH TEKCT.

Hexomopuie eadxcnvie Momenmor. Bpllle ObUIO CKa3aHO, Y4TO IIPH GOMBIIMX
pasMepax KapTHHKA M IpH HeOoJblueM oObeMe TeKCToBoro daifqa OTIHYHTH
HCXOHYHO U "CIIEIUICHHYIO" KapTHHKY NMPAKTHUYECKH HEBO3MOXKHO. JTO [IpPaBUJIBHO,

HO TOJIBKO OTYaCTU. EC/M B3MIAHYTH HA H300paKeHUs, B KOTOPOM "3amut" 60610

TEKCTOBBIM  (alll, TO cpaly ke B rhasa OpocaroTcs YYXKepOOHbIE IIUKCEIH,
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PACTIpe/IC/IeHHBIC [0 BCeMY M300pakeHHIO (KCTaTH, Koo(HUIMeHT pasbpoca

MOIKHO MGHHTI)) a 0co0eHHO XOpOoILlIO OTH IIMKCEJIH BHUJHBI Ha pPHUCYHKE, C

OIHOPOIHEIM (hoHOM. CpaBHHUTE ClIEAYIONIKE B PUCYHKA (Puc 17):

Ilpumep HemoIL30BaHHA TPOrPAMMBI

A — u300paskeHHe 10 BHEAPEHHS TEKCTA;
b — u3o0paskenne ¢ BHEJPEHHBIM TEKCTOM.
Pucynox 17
Ha npaBoM pUCyHKe OTHETIMBO BMJIEH IIyM. DTOrO OTYACTH MOKHO OBLIO ObI
H30exaTh, MCTIONB3Ys HEOMHOPOIHBIE PUCYHKHM C PE3KHMH repexonamMu LBeTa, a
TakKe PUCYHKH 00:1buIero (opmata. VT MOXKHO HAlUCATh TAaKOW XUTPBIH AIITOPUTM
KOZAMpOBanus, 4T0 BTOPOe u3o0paxkenue OyJeT HEBO3MOXHO OTIHYUTE OT HEpPBOTO.

B ripuMepe BMeCTO yBelu4eHHS pasMepa PUCYHKa s POCTO YMEHBIIMI KOJTHYECTBO

uadopmanna (Puc. 18):

Wlsasiparedu nin

vk EN AR

Pucynoxk 18.
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Kax pabomaem npocpamma. Tlporpamma UCTIOB3yeT KoMnoHeHT Graph, o

KOTOPBIH HENOCPECTBEHHO BEITIOMHSET BCe 3a7add HeOoOXOMuMBbIe s paboTel ¢
rpagukoii. [lpexne Bcero, oH INpenHasHadena s nporpaMMuctoB  Delphi,
paboraowwx ¢ rpadukoii. I[IpeAcTaBNCHHBIE KOMIIOHEHTbI HMEIOT  TAKMe
BO3MO)KHOCTH, KaK:

1. pafora ¢ mpo3paynocThio;

2. ObicTpast u THOKast 3aMeHa HEOOXOAUMBIX [[BETOB;

3. yaydineHHslit komronenT TDrawGrid;

4. paboTa ¢ MacCHBaMM KapTHHOK (B T.4. B6BICTPOE BOCCTAHOBIICHHE KapTUHKH,
MOCJIE TOIO Kak OHa Oblila H3MEeHeHa, GBICTPOE COXpaHEeHHeE | 3arpy3Ka
KapTHHOK, Pa3IH4HbIE TPOLEIYPBI A UX 00paGoTKH (11011ep:KHBAIOTCS 1Ba
dopmara: bmp u jpg);

S. HEKOTOpbIE MOJIE3HbIE IONIONHEHS, HAIPUME, TaKHe KK JBHKYLIUHCS TeKCT
Ha HEOIHOPOAHOM (OHE - [10JIe3HO AT TAKMX CIy4YaeB, KaK Co3qaHue

JHarIoroBoro okga About.

A Tenepb pacCMOTPUM BBILIENIEPEUHCIEHHBIE TYHKTHl HEMHOTO noapobHee.
Ho mnst Havwana, HECKOIBKO CJIOB O MPHHUMNAX PaGOThl 3THX KOMIIOHEHTOB. Ipexne
BCEro, OHM IIOCTPOEHLI HAa OCHOBE MacCHBa 00beKTOB THa TBitmap. B 32 GuTHBIX
U300paXkeHuAX BT KoaupyeTes 3 Oaifitamu - o OJIHOMY Ha CHHHUMH, 3€JeHLId U
KpacHbll (crampapTHelit Habop RGB), mmoc mobaeisercs oaud GaiiT Ha anbda
Kanan. B o1oT anbda Kanan 3amuchiBaeTcs MHGOPMAIHS O TOM, CIEAYET JH npu
BCTABKE O,THOH KapTHHKH B JIPYTYHO UCIONB30BATh COOTBETCTBYIOIIMH THKCEb (I
UIHOPUPOBATE €ro). To ecTh 10 uaee OH MOXKET IPUHUMATD 1Ba 3HaueHus: 0 u 1. B
STHX KOMIIOHEHTaX HCIONB30BAaH HECKOJIbKO MHOM MPWHLMII HCIOIb30BaHus ajlb(ha
KaHaja. Tynma 3anucelBaeTcs 4UCNO, KOTOPOE MPECTABISIET COBOI KO3 UIHEHT,
MCIIOJIB3YEMBIH TIPH pacyeTe NBYX MHKCENeH JIBYX PaslIUuHBIX KapTHHOK. TO ecTh,
€CJIM, CKaxeM, anb(a KaHan pased 127, To PE3Y.IbTUPYIOLIMA [UKCENTh OyaeT
SIBISITECA  CPEAHMM apu(METHYeCKUM JBYX APYTUX [MKCeldc. 3HauyeHHe anbda

KaHand, papHoe 0 COOTBETCTBYET MOJIHOM HEMpPO3pavyHOCTH, a paBHOE 255 - MOJIHOMN
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IpO3pavHOCTH  BCTaBlseMod  kaptuHkd.  [lpouenypa  SetAlphaChannel

YCTaHaBIUBAET 33 1aHHOE 3HAYCHHE ab(a KaHaTa [Isl BeX IUKCeNeH KapTHHKH.
3amena yeemoe. Taxke B komnonent TGraph 106aBieHO HECKOILKO GyHKIAS

ATA 3aMEHbl LBETOB. Bce 3TM npouenypbl paboTaroT TOMBKO ¢ 24 OHUTHBIME

PUCYHKEMH.

procedure ChangeColor(ChangeColorProc: TChangeColorProc; Bitmap: TBitmap;

Color: TColo; TChangeColorProc = procedure(var R, G, B: Byte);

Haseproe, camas npoctas mpouenypa. Ipouenypa TChangeColorProc BeI3bIBacTCS

K2XK/IbIH pa3 NpU 3aMeHe 04ePeHOro MUKCels.

procedure  ChangeColorEx(Bitmap: TBitmap; OldColor, NewColor: TColor;

ChangingType: TChangingType);

3amera usetom NewColor mNpoMCXOmHUT, KOIJia 3HAUCHHE 3aMeHSEMOro
MUKCENs  OKasbiBaeTess Mexay 3HadeHusMu OldColor u  NewColor ecnu
ChangingType = ctEqual, ecnu ChangingType = ctNotEqual, To 3amena uera
NPOUCXONHUT, KOIZa 3HAYEHHE 3aMEHAEMOTO IIMKCEIS OKa3bIBAeTCS BHE HTOrO
auanasona. Bo Bcex mnocreayromux Iponeaypax 3TOT MapaMeTp HMeeT TOT ke
CaMBbIi CMBICII, TIOITOMY 5 He OYIy OIKMCBIBATE €r0 AelCTBRHE.
procedure ChangeColorRange(Bitmap: TBitmap:; IntensityRecLo, IntensityRecHi,
NewlntensityRec: TIntensityRec; ChangingType: TChangingType);

TIntensity Type = (itRed, itGreen, itBlue);
TintensityRec = array[ TIntensityType] of Byte;

Kax Bunno Beie, tun TintensityRec npescrasnser co6oii He 4To unHoe, Kak 24
OuTHBIM  mukcens.  JlefictBHe  9TOM  mpoleaypsl  aHAIOTHYHO npoueaype
ChangeColorEx, 3a uckiroueHreM TOro, 4to 3Ta HEMHOIO GoJlee rudKasi, 4To JIu.
procedure ChangeColorRange(Bitmap: TBitmap; IntensityType: TIntensity Type;
IntensityLo, IntensityHi: Byte; NewlntensityRec: TlIntensityRec; ChangingType:
TChangingType);

Camas Owictpas mpouenypa storo Tuma. ITpousBout 3aMeHy IHKCENS 110
OJHOH M3 €ro COCTaBISIOLIMI: CHHEMY, 3eleHOMY HJIM KpacHOMY  IIBETY.

Cootserctsento IntensityLo u IntensityHi 510 Auana3oH oQHOTO W3 COCTABIISIONIMX
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UBETA H]?IKCGJICﬁ, 0 IpaHullaM KOTOpPOro IIpOU3BOAMTCS 3aMEHa IIHKCeJIeM

NewlntensityRec.

Bot, coGcreenHo Bce mpouenypsl cosgaHHbIe UL 3aMEHBI LBeTa. Bmecre onu
NPEACTaBIAIOT U3 cebst AOBOJIBHO rHOKOE CPEACTBO I paGoThl ¢ TpaduKoil. Ere
OIHO JOCTOMHCTBO - OHHM pabOTalOT AOCTATOYHO OBICTPO. DTO KacaeTcst Takke H
APYTHX HpOLenyp, wnampumep Ha Kommbtotepe Pentiumll Celeron 633 pacuer
NPO3pasHOCTH JIByX KapTHHOK (00e ObLIM KOHEYHO ke 32 OUTHBIE, pa3MepoM
1024x768) 3anuma ge 6onee 500 MUJUTUCEKYHI.

Kovnonenm TgraphGrid. Cnenyoliee, 4To Mbl PaccMOTpPUM, 3TO KOMIIOHEHT
TGraphGrid, cosganbeiii Ha ocHoBe kommonenta TDrawGrid., Dror KOMITOHEHT
crocobeH oToOpaxkaTh KapTHHKH ¢ TeKeToM. UTo6bl KapTHHKH OTOOpaKaluch B
KOMIIOHEHTE B IIOPSAKE U3 3arpy3Ku, ClIeAyeT YCTaHOBHTH cBoiicTBO DefaultOrder B
True. BooOuue, 310 He mydiuuii crnocod s 0ToOpaskeHust KapTUHKU. B KOMmoHeHTe
TDrawGrid ecth CBOHCTBO:

RefArray: TIntArray;
TIntArray = array of Integer;

Ono npescrapmusier u3 cebs MaccuB ceblIoK. [ToACHIO Ha npuMepe. [lycts y Ha
IPOPHCOBBIBACTCS sTuelika K koopauHatamMu Col = 2, Row = |, rie B KOMIIOHEHTe
TDrawGrid 10 cTo1610B. B Takom cnyyae unaekc sueiku (ee MOPSAKOBBIM HOMED)
Oyner pasen 12 (Hymepauus CTONGIOB W PANOB HAYMHAETCS C HYyJIS, C HyJsl TaKKe
HauukaeTcs Hymepanusa uuiaexca siieviku). Ilpu stom RefArray[12] = 1. B takom
ciayyae B stuelie Col = 2, Row = 1 6yaeT npopucoBbIBaThHCS KapTUHKY C UHJIEKCOM 1.
Ilpn ¢TCYTCTBHM CCHINKHU He APYTYIO gueiKy RefArray[N] = -1. B takom ciyuae, npu
ycnoBun DefaultOrder = False B siueiike Col = 2, Row = 1 IIPOPHUCOBBIBATIOCH OBI
MMEHHO KapTHHKa ¢ uHaexcom 12. Jlnst Gosee ynoOHOro 10CTyna K MacCHBY CChIIIOK
€CTh CBOMCTRO:
property Reference[Col, Row: Integer]: TGridCoord:;

TGridCoord = record
Col, Row: Integer;

end;
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st zananys nepeMeHHo Tvna ecTh GyHKLMA:

function GridCoord(Col, Row: Integer): TGridCoord;

Pacemorpum Teneph coOBITHE, BO3HMKAKOIIEE TIPH MPOPUCOBKH KapTUHKHA B
AYCHKE:;

TDrawPictureEvent = procedure(Sender: TObject; Rect: TRect; Index, Col, Row:
Integer; var X, Y: Integer; Picture: TBitmap; var Background: TBitmap; var
Continue: Boolean) of object;

Iapavierpsl X n Y npenctasisiior co6ol KOOpIUHATHI JIEBOTO BEPXHEro yria
KapTHHEM (IO yMOM4YaHHIO paBHbl 0), KOTOpble MOXHO H3MeHsATh, Picture:
cOOCTBEHHO, caMa KapTHHKa, Background kaptuhka, 1o YMOJIYaHUIO paBHas nil.
Ecan npucBouTh 3TOMYy mapameTpy 3HadeHHe, TO KapTHHKA Background 6yaer
NMPeCTaBIATh co00H (ou sueliku. Tawxke, ecnu kaprunka Background mo pasMepam
MeHbIIe, TYCHKH, TO OHA aBTOMATHYECKU OyIeT pasMHOKeHa. Takxke B KOMIOHEHTeE
TGraphGrid ectb psn cBoiicTB, KOTOpEIe, 5 MyMar0, OOBACHITH He HYXHO, TaK Kak
OHWM HHTYHTHUBHO IOHITHLI (HampUMep, CBOMCTBO Scale - M aBTOMATHUECKOTO
MacIITabHpOBAHMS KAPTHHKU H T.1.)

M, HaKkoHel, MocneHui MYHKT - TONOTHEHUE B BULE JBIDKYILIErocsl TekcTa. B
KomnonerTe TGraph Tarke eme ects oaHa dynkums Appearance, HO 0 Heif 1 Hoka
pacckasblBaTh He Oyay.
procedure TGraph.AnimatedText(Canvas: TCanvas; Application: TApplication;
Source: TBitmap; List: TStrings; Alignment: TAlignment; X, Y, Decrement: Integer;
Delay: LongWord);

CaoiictBo Canvas npejicraBisier co6oii o6bexT Tima TCanvas, Ha KOTOPOM H
OyIleT OCYLIeCTBISTECS MpopucoBka. Application CIy’)XMT JJis1 BbI30Ba (DYHKIHU
ProcessMessages. Source mpencrasnser co6oii ¢oHoBYyIO KapTuHKy, Alignment -
CII0CO0 BBIPABHMBAHHA TeKcTa, X, Y, KOOPIMHATBL, 110 HUM OIpeeIIAeTCS TPAHULEI
ABHKEHK TekeTa, Decrement BennuMHa, omnpefensiomas depes cKOIbKO THKCeNe
TeKCT €ymer mepepucoBaH. Delay - coorBercrmenHo, 3aJepXKKa TeKCTa B
MHUIIMCEKYHAaX. [IOMAMO 3TOro ecTh ele BCIIOMOraTenbHLIE GyHKIUK, B Hem

NOSIBUIOCEH 1BE HOBBIX (DYHKIUU:
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. function ReflectData(BaseBitmap, DataBitmap: TBitmap; List: TStrings;

Reflection: TReflectionProc; ScatterType: TScatterType; Factor: Integer = 1):
TReflectionResult; virtual;
2. function AssemblyData(BaseBitmap, DataBitmap: TBitmap; Assembling:

TAssemblingProc): Boolean; virtual;

[lepBas dynxims cosmaer nsobpaxkeHue, coepxkaliee HHPOPMAIMIO; BTOpAs -
nomydaet WHOOPMALMIO M3 JABYX M300paKeHHH, KakK s paccKa3blBal BbIIIe.
IlapameTps! pyukunu ReflectData:

 BaseBitmap - bazoBoe n3o0paxeHne, Ha ero OCHOBE CO3JaeTcsi M300paKeHHUeE,
cozepaaniee HHOOPMALIUIO.

« DataBitmap - V300paxeHue, comepxaiiee MHGOPMAIIHIO.

o Reflection - Tlpouenypa, KoTopasi H3MEHSET COOTBETCTBYIOLIHI GANT HCXOIHOTO
uzobpaxeHus W Qpopmupyer DataBitmap. Dta npouemypa oTBevaer 3a
coxpaHeHne HHPOPMaUUK BO BTOPo# kaptuHke. Ho o Heil - uyTh mo3xe.

« ScatterType - Tun pacnpenenenus undopMmaunr Moxer [IPUHUMATH JBa
3HaueHMA: stGiven u stBvenly. Ilo ymomuanuro B mporpamMme yCTaHOBIEHO
sHauenne stEvenly. Dto o3Hauaer, uto Best uH(opMauus Oymer PaBHOMEPHO
pacrpee.1eHa 1o Bcei KapTuHke. Eciu Tak, To 3a1aBaTh 3HaUYeHHe CEAYIONMIEro
napaverpa Factor He nyxno. Ecim ScatterType ycranoButs B stGiven, To
pacnpeae:IeHue HHPOPMALMH 3aBUCHT OT K0 dUIIMEHTa paciipe ieeH s,

« Facror - Koadunuent pacnpenenenus. Ecmu nmapamerp ScatterType pasen
stGiven, To ¢axtrueckn Factor o3nauaeT yepes, CKOMBKO 6aliT 10 Hadana
KapTHHKH (He COBCEM OT Hayala - NepBble BOceMb OaiiT MOyT Ha JUTUHY
3aMUChIBACMOrO TEKCTa M HA 3TOT KO3(QGHUMEeHT) OylNeT BOHMCAH CleayIOIHi
KO CMMBOJIa TeKCTa. B mporpamMme 31oT K03GGUUIMEHT 3a12eTCI B KOMIIOHEHTE
TEdit.

Tenepp  HeCKONBKO CIIOB 00  MCIONB3YyeMOil dyrkuun  Reflection. Dty
(QyHKIMIO 5 BhIHeC B OMOIMOTEKYy. JTa OGMOIHMOTEKA SBIsETCS crienupuIeCcKUM

KIIIOYeM, TapofeM JJ1A COCAMHCHHUS [IBYX KapTUHOK. B Hee MOryT ObITh 3a/I0¥KEHbI
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CaMblC pas3Hbl€ METOIbI HJI/I(i)pOBaHI/IH, B JaHHBIA K€ MOMEHT HCIIOJIB33YETCH

Cavblil TIDUMHTHBHBIA: NpH MHOPOBAHUM KOA OYEPEJHOrO CHMBOJA IIPOCTO
NpuOaBIsSETCs K 3HAYCHHIO W3 KApPTHHKH BaseBitmap, npu pacmmdpposke -
HA0000POT. DTa Npoleypa UMeeT THIT:

TReflectionProc = procedure(var Value: Byte; Text: string; Index: Integer);
lTapaveTtps! pynkuun Reflection:

o Value - Benunua u3 BaseBitmap. MMenHo 370 3Hauenue mudpyeTcs.

+ Text - TekcT B BUAE eAMHON CTPOKH.

+ Index - Texyuwmit cumBon B Tekcre, KOTOpbIH JOJDKeH OBITH 3ammnpposaH. B
3TOH MpOrpamMmMe KOJ 9TOro CHMBOJNA CKJIAbIBAETCS ¢ Mapamerpom Value npu
3amudpoBKe.

B mpouenype AsseblyData mnpoucxomut oGpaTHIi IIPOLIECC, BBIACICHHE
JlaHHBIX Ha OCHOBE ABYX H300paxeHult. [Tapamerps! ¢yHkium AsseblyData:

+ BaseBitmap - bazoBoe uzo6paxenue.

« DataBitmap - Uzo6paxenne, copepxaliee HHGOPMALHIO.

« Assembling - [Ipouenypa, popmupyromas TekcToBble faHHbLC.

IMponenypa Assembling uMeer ciemyromuii TvI:
TAssemblingProc = procedure(BaseValue, DataValue: Byte);
Ee napameTpsr:

+ BaseValue - Texymas Benuunna u3 BaseBitmap.

 DataValue - Texymas Beanunsa nz DestBitmap.

B 2Toli nporpavme kax/10e 3HaYCHHE CHMBOJA BHICYMTHIBACTCS IIYTeM BBIYHTAHUS
DataValue u3 BaseValue.

I nocrenHee 4TO CTOMT cKasaTh Tak 3TO TO, YTO B Clydae eCliM Jake B3STh
KOHTeiHep pasmepom 1024x768 (4To yike He Malo), HO IIPH 3TOM COOBLIEHHE Oyner

OUCHB CMKHUM, TO BO3HHUKHET HpO6JIeMa, KOTOpas o4YeBUIHA Ha PHUCYHKE 19.
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H36b1TOUHOCTD cOOGIIEeHHs B "KoHTeliHepe"

Pucynok 19

Tak xax o6bem coobuieHus cocrasiaser 10% ot pasmepa "KoHTeitHepa", TO
IIPUMEHEHKE OJOYHON YNMAKOBKH He IPEJCTaBIACTCS BO3MOXKHBIM. U K TOMY XKe
CTPYKTYpPa KapPTUHKH SBHO H3MEHUIIACK.

W nocnennee, He CTOMT pesyibTaT KoHBepTHpoBaTh B JPG dopmar. Mal
PHUCKYEM CEPLE3HO MOBPEIUTh TEKCT. [Iporcxonut 310 u3-3a Toro, yto JPG siBasercs
cxateiM BitMap'om. M npu ofparHoit TpaHcdopManuu Mbl TepsieM COOOIIEHHE.
CoxpaHerHde MIET ¢ I10Tepeil YacTH JaHHBIX, YTO JeJaeT cOOOIIeHHe IIPaKTU4eCKU
HEYUTaeMbIM.

Ha 21uX pexkoMeHJamMsaX mOXKadyH U 3aKOHYMM HALIK TepBble IUAaru B

Creranorpaduto. A npUMeHeHUe JaHHOTO MIPOAYKTA HAMAET CBOMX MTOJIb30BATEEN.
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4. MAPKETUHI'OBOE UCCJEJOBAHUE

Hamre Bpems xapaktepusyercs OypHOH AesTENBHOCTHIO, KAK MOJHTHYECKOH,
TaKk M OKOHOMHYECKOH. A OTHOLICHHS MEXKAy JIOJABMH HYacTO Ha3bIBAIOTCH
PbIHOYHBIMU. F 38 HEOOJBLION CPOK OOLIECTBO YCIIENO HAKOMUTH MACCy CEKPETOB
ApYyr ot Hpyra. ITo 3ToMy MHOH OBIIO NMPOBEIEHO MapPKETHHIOBOE HCCIEA0BAHUE HA
npeaMeT HeOOXOINMOCTH NPOrPaMMHBIX POYKTOB MOJ06HOTO poja.

Cpema pecrioHJeHTOB: YacTHbIE MPEANpPHUSATHS MAIOTO M CpEeAHEro Ou3Heca,
OaHKOBCKHE CTPYKTYPBIL
PecnionieHTHI:
L. AO «banxTypanArem» r. Iasnoaap, yi. Coetos 221en.: 51-07-04, 51-08-02
2. TOO "Ralot Ltd" r. Anmarsl, yi1. Iymkuna 129, opuc 1ten.: 8(3272)507878. e-

mail: ralot-kazakhstan@itt.kz

3. OAOQ "Kassnepeoxaben'r. IlaBnogap, yi1. CosetoB 56 oduc 1 Tenr: 39-66-53,
39-65-57

4. TOO "3a600 memarnouszoenuti" v. Ixubdactys, yi1. HoBocenos 64 Tei.: 5-15-82, 5-
15-83

5. bauk AQ "Aneanc banx" . TlaBnonap, yn. Topaiirsiposa 64 Ten.: 55-39-34

6. TOO"/IABJIOAAPIKCITEPTH3A" r. TaBnonap, yi. Topaiirsiposa 95, oduc 1

7. TOO ¢dupma "POCKOM'r. asnonap, ya. Kpusenko 49, oduc 17 ren.: 51-07-

88

8. OAQ "Kasmpanccepsuc'r. TaBnonap, yi1. Cosetos 1/1 Ten.: 32-15-64

BBl 3a1aHHb] Cne Ay roIIHe BOIPOCHI:

1. HeoOXonHMMOCTD 3aUThl HH(OPMALIHH;
UMCTIOLUHACS YPOBEHb 3aLLUThI UH(POPMAIHY;
HeO0OXOAMMOCTE MOBBIIIEHNS YPOBHS 3AILIHTHI;
UMeeT i 17 Bac uHTepec Hallle mpeioxkeHue;
npremMiemas nena I10.
Ha wro nomyuun crexyomwe pesyabTaThl. HeoBXOAMMOCT  3aIHThI
DOHHUMAIOT BCE PECHOHJACHTBL. YPOBEHb 3allUThl B OCHOBHOM CpEIHMH, 3a
uckmoderneM OAO "KasDueproKabens" KoTOpble yTBEpIKAAIOT UTO HX YPOBEHD
3aUMINCHHOCTH MaKCHMalieH. HeoOX0IMMOCTE HOBBIIIEHHS YPOBHSI 3aIlHIIEHHOCTH
ucnbITeIsatoT 80%. 3aunTepecoBaiocs npemioxkenueM 60%. C LEeHOBOH HOTHTHKOM
B 10-20 y.e.

BriBoa: B COBpEMEHHOM MHpe CYIIECTBYET Macca YacTHbIX CEeKpETOB
HY/KIQoWMXCes B 3auTe. Ha yro TpaTstes He manmble cpenctBa. OJHAKO BOIpEKH
BBICOKOMY ~ TIPOLICHTY 3aMHTECPECOBAHHBIX PECIIOHAEHTOB, €CTh TEHAEHUUS K
CMCIICHHIO B CTOPOHY CTOPOHHMX pa3padoTunkos. U uena 3a I10 coctasiseT 15 y.e.

U W 1o
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JAKJIIOUEHUE

MHO} OBLIH paccMOTpeHbI pa3IUYHbIC dbopmaTe! (aliioB ¥ ATrOPUTMBI UX
KOMIIPECCUH (TEKCTOBBIE, TpaQUYecKue U MyJIbTHMEIUHHbIE daiinel). B nouckax
MOAXOMAINEro "KOHTelHepa" MOTyT BBICTYNaTh Bee (opMaTbl. OMHAKO f OTHAIO
npeanouTerne popmaty BitMap. Dto 30m0tas cepepuna Cpelld MHOTo00pa3us
BapUAHTOB.

Ilpobupasics ckBo3b TepHucThle MoOaynum Delphi7 cumraio yro noGuics
pe3ynbTaTa MoCTaBIeHHOro cebe B TpeboBaHuU. MHe yAaI0Ch HANWTHU CIIOCOO CHHTe3a
JBYX pa3HbIX (OPMaToB, TakuX kak BitMap (BMP) u texcToBblii dopmar (DOS, ISO,
KOI8, Windows). Cosnannast MHO# HporpamMma 1oj1 Ha3BaHHeM SteganoGraphyV2.2
[IO3BOJIACT, HCIIONB3YS JIE00Oe 24-x OUTHOe u300pakeHue, HMEIOIMI dopmar
OHTOBON KapTbl, YMaKOBbIBATH B HErO TEKCTOBYIO nHpopmanmo. [To pesynbraram
HCCIJIC/IOBAHMS BBIABJICHO 4TO, €MKOCTh "KOHTeHHepa" coctamisieT 1o 10% or ero
cOOCTBEHHOTO pasMepa. DTO OAMH M3 NYHIIMX [TOKasaTeseil Cpelu pacCMOTPEHHEIX
BapuaHToB. [loMumo 5Toro 6biT paspaboTaH cOOCTBEHHDBIH KOMIIOHEHT B Delphi, nns
padboTel ¢ OUTOBOM HH(OPMAaLIHEiL.

B pamkax Moeidl mnporpamMmbl s m06MICS MOCTABIEHHOH IeNH M CMOTL
BOCIIONB30BaTECs "m3nuikamu” ¢popmara BMP. e B kauecTBe HOCHTETS CKPBITOIO
COOOUIeHHs BBICTYNIAeT TAK HA3bIBAaeMbIH anbbha-kaHan. CrocoGHbI HECTH B cebe
3Hayenne o7 0 10 255 oH OTIMYHO BMeluaer B ce6s MoGOM IMANa30H CHMBOIBHBIX
KOIMPOBOK OT JIATUHMLIE! 0 KUPUIUTUIIBI PACHIMPEHHON Ka3aXCKUM an(haBHTOM.

B mnanax paspaboTka cBOero amroput™ cxatHs 1o NPUHLMIY pg, HE
MCKKAIOILErO CMBICI YTIaKOBAaHHOIO cooOuenns. TeM caMbiM HOBBICHTh IPOLEHT
eMKOCTH "KOHTeHHepa" 10 30% 3a cuet cxxarus BitMap 06X0/1s 30HbI ¢ H3MEHEHHDBIM

anbda-Karanom
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