Mamepianu I1’amoi Beeykpaincwroi navkoso-npaxmuunoi [nmeprem-konghepenyii

“Obaikogo-ananimuune 3a0e3nevenns IHHo8ayiiinoi mpancgopmayii' exononiku Yxpainu”, Odeca, OHITY, 201 1.
JIEHCTBUTEIIBHOCTH XK€, IIPU IIPe0OPa30BaHUH IIBETHON CETH B IIPOCTYIO, BCE JIEHCTBUS
NEPEXOIAT B CTPYKTYPY CCTH. DTO NOCTUTACTCS paS6I/IeHI/IeM MECT M IIEPEXO0J0B Ha
KOJIMYCCTBO PABHOC ACKAPTOBY IIPOU3BCACHNIO MHOXKECTBA BCEX 3HAYCHHUH BCEX THUIIOB
JaHHBIX, COOTBCTCTBYIOIIKUX 3TUM MCCTaM M IICPEXOoaaM. HpI/I 9TOM BCC IICPCMCHHBIC B CCTHU
MMOJIYy4aroTCA YK€ 3aJaHHbIMH U BMCCTO OYyT HBCTHOﬁ CCTHU PUCYIOTCA AYTU, COCIUHAIOIMINC
MeCTa U IIepex0/bl, COTJIACHO CBOMM “‘IIBETHBIM > OITHMCAHUSIM.

B onucannu IBCTHBIX ceTel HeT IIPUHOUIINAJILHOI'O OT'PaHNYCHHMA Ha UCII0JIb3YCEMbIC
ICPEMCHHBIC. Tem He MeHee, Hp606p330BaHI/Ie LIBETHOM CETHU B ITPOCTYIO0 BO3MOXKHO TOJIBKO
TOoraa, Korga BCC rNCpeMCHHBIC UMCIOT I[I/ICKpCTHLIﬁ CIICKTP 3HAYCHUM.

Takum O6p3.30M, MOJKHO CKa3aTb, YTO OCHOBHOM OCOOEHHOCTBHIO CeTeM HeTpI/I C
KOIrpaHUYCHUAMMNY  ABJEACTCA  BO3MOKHOCTH  IIOJYUCHHA HCKOTOPBIX TCOPCTUUCCKHUX
PE3YyJIbTATOB. HaHpI/IMep, MOXHO IIOCTaBHUTh MU pe€luarb BOIIPOC O AOCTHIKHUMOCTHU TaKoM
CCThIO q)I/IHaJ'H:HOFO COCTOAHHA, OTIHMYAIOIICTOCA XapaKTCPpHbIMU 0COOEHHOCTSIMHU.
HecmoTpss Ha TO, 4TO0 B Ha3BaHUM JAHHOM KATErOPUM YKa3aHbl OIPAHUYCHHUS, 3TO HE
03Ha4acT, 4YTO TaKHUE CCTH SBJIAIOTCA YaCTHBIM CiIydyacM KJIACCHYCCKHUX. Taxoke Xopouo
MU3BCCTHbBI «LBCTHLIC» Cern HeTpI/I, IIOABJICHHUE KOTOPBIX CBA3aHO C KOHHCHHHCﬁ
HCIIOJIB30BaHUA Pa3jIMYHBIX MCTOK. ((HBCTHBIC» CCTHU HeTpI/I Jal0T BO3MOXKHOCTDH
HUCCIICAOBATCILAM IIOJIYHATD II0JIC3HBIC TCOPCTUUCCKUEC PE3YIIbTATEI.

Pacumupennbie ke koHpuryparuu Ceredr [lerpm upemnararorcss B BulE psja
JOIIOJIHUTCIIbHBIX BOSMO)KHOCTCﬁ, KOTOPBIC MOI'YT 3HAYHUTCIIbHO ITIOBBICUTH BHIPA3UTCIIBHBIC
H MOICIMPYIOIINUE BO3MOXHOCTH 3THUX cereii. OgHAKO TaKOM BBIMIPBILI, KakK IIpaBHIIO,
HMCET CBOM HEAOCTAaTKH, a MMCHHO IIPUBOAUT K IIOTEPE BO3MOKHOCTH TCOPETHYECCKOI'O
uccienoBanus Cereit [lerpu.

I[J’ISI IIOJIHOLICHHOI'O MOACIUPOBaHUA BCCX aACIICKTOB CJIOKHOM CHCTEMBI YCIICIITHOCTDH
npumenennst Ceredr Ilerpu ¢ «orpaHndyeHusiMH» MajioBepositHO. OOuine HIOAHCOB
IIOBCACHU, CIOXHOCTD B3aHMOHeﬁCTBHH KOMIIOHECHTOB HOTpC6yIOT oT CpeaACTBa
MOACIUPOBAHHUA COOTBETCTBYIOIIMUX BbIPAZUTCIIbHBIX BO3MOKHOCTEH.

Jlumepamypa:

1. Koros B.E. Ceru Iletpu. — M.: Hayka. I'naBHas penakuust pu3nko-
MareMarudeckoit sireparypsl, 1984.— 160 c.

2. Iurepcon JIx. Teopus cereit [lerpu u mopenupoBanue cucteM — M.: Mup, 1984,
— 265 c.

Tkau [1.B.
ObecneyeHne yCTOMHNBOCTU CTEraHOCOODLWEHNS K
onepauumn cxxatud

JIBa OCHOBHBIX HANPABIICHUS IIPU PEIICHWH 3aJa4d 3alUThl HHPOPMAIUU OT
HECAHKI[MOHUPOBAHHOTO  JIOCTYIIA, BBIACIMBIIUECS €L B JPEBHEM MHUPE U
CYILIECTBYIOLIUE JI0 HACTOSIIEr0 BPEMEHH, - 3T0 Kpunrorpadus [1] u creranorpadus
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[2,3]. Lleabto kpurnrorpaduu SBISETCS COKPBITHE COINEPIKUMOIO COOOIICHHI 32 CUET MX
mudpoBanus. B omimume ot 3Toro, creranorpadus CKpbiBaeT caMm (akT CyIeCTBOBAHUS
taiiHOro cooOmmenus. [lpu creraHorpagupoBaHMM CKpPbIBAEMOE COOOIIECHUE, WIIU
nornonHATeNbHas uHpopMarus (M), BcrpamBaeTcss B HEKOTOPBIH HE INPUBIICKAIOIINN
BHMMaHUs OOBEKT, MM OCHOBHOE coobmienne (OC), B KadecTBE KOTOPOIO HHXKE
paccMaTpuBaeTCs HM300pKEHHUE B T'PaJaldsIX CEPOro, pe3yIbTaTOM Yero sBJISETCs
crerocoodienue (CC), KOTOpoe 3aTeM OTKPBITO TPAHCIIOPTUPYETCH aApecaTy 10 KaHaIy
CBS3M WM XpaHUTCA B TakoMm Buze. Ilpm kpumrorpadguueckux crocodax 3ariuThl
uH(pOpMALMK HAJIMYKE ITH(PPOBAHHOTO COOOIICHHSI CaMo I10 ceOe IPUBJIEKACT BHUMAHUE
IPOTUBHHUKOB, B CTETaHOTpaMy K€ HAIMYME CKPBITOM CBSI3U OCTAETCS HE3aMETHBIM.
OHaKO HE CTOUT PacCMaTPUBATh CTEraHOrpPaduIo U KPUNTOrpaduio KaK ajibTePHATUBY
OJIHA JIPYroil — O3TO JBE CTOPOHBI OJHOH Menaiv, W 3(PPEeKTHBHOCTH HMX TOJIHKO
BO3pacTaeT OT COBMECTHOI'0 MCIIOJIb30BaHMs [4].

Creranorpaduueckuie wmetoiusl (CM) pa3inyaroTcs 110 HMCIOJBb3YeMOH WMU
obnmactu OC, wim KoHTeiHepa, st BerpauBanus [[M. Tak mnorpyxeHue MOXKET
OCYIIECTBJISITBCS ~ HENOCPEACTBEHHO B O0JIACTH  TNIEPBUYHOIO  HM300paKeHUs
(mpocTpaHCTBEHHOU 00J1acTH), MO0 B peoOpa3oBaHHON KaKuM-I00 00pa3om 00J1acTu
[5]. K mobomy CM BeiaBuUraeTcs psij 00s3aTelbHBIX TPeOOBAHUU, CPeAr KOTOPBIX
BAXHOC MECTO 3aHuMaeT TpedoBanue croikocth CM K pa3iMuHbIM  BHIAM
HCKaxeHmit[6,7,8].

JlaHHbIe,  CcoIep)KalIuMe  CKPhITOE  COOOIIEeHWEe, MOIYT  IIOJBEprarbCs
IpeAHAMEPEHHBIM aTakaM WM CJIy4YalHbIM IIOMEXaM. Takum Kak cxatue,
MaciITabupoBaHKe, IIOBOPOT, YCEUCHHE U APYyTHe.

K nrobomy CM BbBUTAETCS psili 00s3aTEIbHBIX TPEOOBAHHM, CPElIr KOTOPBIX
BXHOC MECTO 3aHMMaeT TPEOOBAHME CTOMKOCTH CTEraHOrpauuUecKuX METOJIOB K
pa3IMYHBIM BHJaM HCKaxkeHui. CreromnpeoOpa3oBaHue JOJDKHO CYIIECTBOBATH Tak,
YTOOBI BBIIOJIHSJIUCh TPEOOBAaHMS: HAINEKHOCTH BOCHPHSITHS CTEraHOCOOOLIEHUS |
MaJIOl 9yBCTBUTEIIBHOCTH CTETaHOCOOOILEHHS K aTaKaM.

OaHuM 13 BHJIOB HanOoOJIee pa3pyIIMTEIIbHBIX aTaK HA CTEraHOCOOOIIEHUE SIBIISICTCS
C)KaTHe, KOTOPOe MOXKET, KaK YIJAIUTh CKPhIBAEMOE COOOIIEHUE, TAK U «UCIOPTUTHY €0
IIyTEM BHECEHUSI IIPOCTPAHCTBEHHBIX UCKAXKEHHUH.

[ToaTOoMy UYpe3BBIYAHO aKTyaJIbHBIM HA CETOJHSIIHUEI JIEHb SIBISICTCS 00ecIeueHue
yCTOMYMBOCTH KCIIOIb3yeMbIx CM (dopmupyembix CC) K onepaiusM CxxaTHsl.

Jlo HacTosIIero MOMEHTAa 3Ta 3a/ada He SIBISETCS NOJIHOCThIO pelieHHOM. [lonbiTku
€e PeIeHHs CBOJAMIMCh K CO3JaHHMIO KOHKpeTHbIX CM, a He paccMarpuBajiu MpoOsieMy B
uesioMm [8]. Ilpemiaraempie METOMbI IIPOU3BOIMIN TIOTPYKEHUE CEKPETHOW MH(OpPMAIUU B
YacTOTHOM o00JacTH KOHTEHWHepa, IIepexojJ B KOTOPYH TpeOoBaj JONOJIHUTEIbHBIX
BBIYMCIIMTEIIBHBIX 3aTpaT. DTO J0 HACTOSIIIEr0 MOMEHTa MCKIIIOYAIO CaMy BO3MOXKHOCTh
obecnieuenmst ycronunmBoctn CC K CKaTUO B 00JACTH TIOTPYXKEHUS, OTIMYHOM OT
yactoTHO. B [9,10] nokazaHo, 4TO NpUHIMIIUAIILHON pa3HUIBI MEX1y cBoiicTBamu CM,
paboTaronux B pa3HbIX 00JIACTAX HOIPYKEHHS CEKPETHOU MHpOpMaIuu, HeT. B cuity aToro
yeibio HACTOSIIEW pPabOThl SBISIETCS IIOJyYeHHUE OOIIMX JAOCTATOYHBIX YCIIOBHUH,
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BBINIOJIHEHUE KOTOPHIX U1t CM 1O03BOJIMT 00ECIEUNTh YCTOHYMBOCTH (POPMUPYEMOTO UM
CC Kk cxaruro, HE3aBUCUMO OT KOHKPETUKH METO0/1a, YTO HUKOI'/Ia HE JIeJIaI0Ch PaHee.

Xapaxmepubvie 0COOEHHOCMU CUHSYIAPHBIX YUCE

IIpy peweHMM 1OCTABICHHBIX 3a/a4 HKCIOJIb30BAIOCH COOTBETCTBUE MEWKIY
AJIEMEHTaMU YaCTOTHOIO crekrpa Pypbe M CHHIYJISPHBIMH Tpoilkamu marTpuubl LA,
ycranoBieHHoe B [10]. bwpurio Teopermdeckd JOKa3aHO W IIPAKTAYECKH IIOJITBEPKICHO
CpPeACTBAMU BBIYMCIIUTEIILHOI'O AKCIIEPMMEHTA, YTO B MPOIECCE CKATHSA HAMMEHbIIUE (M,
BO3MOXXHO, cpeiHue 1o Benuunne) CHY oOnyssitorcsi, a 3HaunT BosmytieHus 3tux CHY He
SIBJSIFOTCS. MH(QOPMATUBHBIMY TIPH aHAJIM3E cTeranonpeodpazosanwms [10].

ITycts ucxounnoe LU, xpansinieecs: B HekoTopoM Gopmate 0e3 moTepb, HalpuMep, B
dopmare TIF, pazduBaercs cranmapTHbIM 00pa3oM Ha O1oku 8x8 [11]. Ecimm mist kaxkmoro
Os0Kka M300paKEHHUSI ONPEISIIMTh CUHTYJSPHBIA criekTp (MHOX)ecTtBo Bcex CHY), ToO
okasbiBaeTcs, 4To MeHee 10% ot obmero urcia 0yiokoB umeror HyaeBbie CHY (Tatur. 1).

Tabn. 1 — Pesynbraret SVD 0110k0B 8 x 8 M300pakeHuit, XpaHUMBIX 0€3 ITOTEePb.

Oomee | Komuuectso | KonuuecrBo | Konuuectso | KomuuectBo Kon-so
YUCIIO 0JI0KOB, OJI0KOB, 0JI0KOB, OJI0KOB, OJI0KOB,
NzobpaxkeHue OnoxkoB | umeronmx 1 | nmeronmx 2 | uMeromux 3 | uMmeromux 4 AMEIOIINX
(OUb) | nyneBoe CH | nyneBbix CH | HyneBbix CY | HyneBbix CU HYJIEBbIE
CY, no
OTHOILIECHHUIO
k OYb (B %)
POUT.TIF 1080 10 0 0 0 0.9
CAMERAMAN.TIF 1024 52 33 1 0 8.4
TIRE.TIF 725 9 0 1 0 1.4
MOON.TIF 2948 153 51 34 14 9
CELL.TIF 437 0 0 0 0 0

Janubiid (dakt He ciydaeH. PaHr jir000H MaTpHIIBI ONPEAEIISAETCS KOJIMUYECTBOM €€
HenysieBbix CU [12], a 3HaUuT, HAIMYKE HYJIEW B CHHIYJIIPHOM CIEKTPE OYyJIET TOBOPUTH O
TOM, YTO YHCJIO €€ JIMHEWHO HE3aBHCHUMBIX CTPOK (CTOJIOIIOB) MEHBIIE pPa3MEPHOCTH.
OpaHako, I TPOU3BOJIBHOTO M300PaKEHUS, JAXKE C YUETOM KOPPEIMPOBAHHOCTH (IBa
HEHYJICBBIX BEKTOpPa HAa3bIBAIOTCS KOJUIMHEAPHBIMH, €CJIM OHHU JIekaT Ha NapallIeIbHBIX
HIPSMBIX WJIM Ha OJHOM MPAMO) 3HAYECHHM SIPKOCTH IHMKCEJIEH, BEPOSITHOCTH TOI'O, YTO
CTPOKHU (CTOJIOLBI) OYEPEIHOI0 OJIOKA OKAXKYTCS JIMHEHHO 3aBHCHMMbIMM, HeBeJIMKa. Yaiie
BCErO ATO BO3HMKAET B CiIydae KOJUIMHEAPHOCTH JIBYX BEKTOPOB, JHMOO KOTIa
paccmaTpuBaeMbiii  OJIOK COOTBETCTBYET OY€Hb TEMHOH o0JjacT u300paxkeHus Oe3
KOHTYPOB (BCE 3JIEMEHTHI MATPHUIIbI Os10Ka Oyin3Ku K 0).

PaccMoTpuM, YTO MPOMCXOJMUT C CHHTYJISIPHBIM CHEKTPOM HM300paKEHUS IPU €ro
ckaruu. B Hacrosiee BpemMs: OOJIBIIMHCTBOIM(PPOBBIX KaMep MCHOJIB3YIOT Jis XPaHSHHS
nu3o0paxkeHuit cxemy cxarus wuszoOpaxenus JPEG (¢ morepsiMu), OCHOBaHHYK Ha
JUCKPETHOM KOCMHYCHOM IipeoOpazoBanuu (DCT), BKiIOUarONIyt0 3 OCHOBHBIX IIara:

1. DCT. Marpuna 1IU pa3OuBaercs Ha OJIOKM 8X8, IS KaKIOro U3

KOTOPBIX BBIIIOJIHACTCS CABUT Auaria3zoHa 3HaueHuit Ha 128 u upsimoe DCT.
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2. Keanmosanue. DCT-k03(h(GUIMEHTH KBAaHTYIOTCS IIPH  [TOMOIIA

MacCUBa HOPMAJIU3ALIMK U OKPYTIISIOTCS JI0 OJIMKAKIIIErO 1EJI0r0.

3. Aumponuiinoe kooupogsanue. Hambonee YacTo 311€Ch HCIIONIB3YETCS
nporneaypa koaupoBanus Xaddmanalll].

BoccranoBiienne  M300pakeHWsT  BKJIOYaeT B ce0si  miaru, oOpaTHble K
NIEPEUNCIICHHBIM BBIIIIE, B 00OPAaTHOM HOPSIKE.

[Tockoubky 1rar 3 JPEG-koaupoBaHus sSBIISIETCS OOpaTHMbIM, OH HE IPEICTABISET
IUIS HAC MHTEpeca ¢ TOUKHU 3PEHUS ONPECIICHHUS XapaKTEPHBIX 0COOCHHOCTEH CHHTYJISIPHBIX
4ucell 0JIOKOB BOCCTAHOBJICHHOT'O M300PayKEHHUsI, PABHO KaK M CIBUI JIMAlla30HA 3HAYCHUU
spkoctu Ha 128. [loaroMy B JajgpHEHIIEM SHTPOIMKMHOE KOJUPOBAHWE W JEKOJIMPOBAHHUE
OT/CIIbHO HE pPacCMaTpPUBAKOTCA, IPOUCXOMANIMN CHBUTI JMAra30Ha JUISI IPOCTOTHI
W3JI0KEHUS OIIyCKAETCA.

KBanToBanue koddduimentop DCT sBisiercs HeoOpaTUMOW IPOLEHAypoOd U
HNPUBOIUT K HEKOTOPbIM ocobeHHocTsiM CHY 0J10K0B.

ITycth ucxomHoe m3obpaxenue mnousepriiock JPEG-cxkarturo. IlpoBenem s Hero
orepanuio vacmuunozo goccmanosienus (UB), koropas Bkirtouaer B cedsi: 1) sHTpONHitHOE
JIEKOAMPOBAHUE; 2) YMHOXXCHHME IOJYYCHHBIX I1OCJIE IIEPBOro mara Kodp@UIMEeHTOB Ha
COOTBETCTBYIOILIME 3JIEMEHTHl MAacCHBAa HOPMAaJIM3AIMH; 3) HPUMEHEHHUE K I1OJIYyUYCHHBIM
nociie Broporo mara kodddunuentam obparnoro DCT, HO 0e3 mociemyronero
OKPYTJICHUSL.

VY 1oJIiy4eHHON MaTpHIlbl, KaK M IIPEIII0JIarajioch BbIIIE, PAKTHUYECKH BCE OJIOKM
couepkar HysneBbie CHY, mpuuem Takux 3HayeHWi B O0Kax OyleT JOCTATOYHO MHOI'O
(Tabm.2 — B koyioHKax 3-11 pacrosiararorcss KOJMYecTBa OJIOKOB MaTPHIIbI, UMEIONINX 1
HyseBpix CHY). Takas curyauuss 3akoHoMepHa. [locie KBaHTOBaHUSI W OKPYIJICHUS
ko3 urmenroB DCT 00k0OB MHOrMe M3 HHX, OTBEYAIOIIME BBICOKUM H CPEIHHUM
JacToraM, OOHYJIITCS, ocraBasch HyJsiMu 1ociie UB. CymiecTByeT COOTBETCTBUE MEXKIY
NIEMEHTAMHU JUCKPETHOro rpeodpa3zoBanus DPypbe ¥ CHHTYJIIPHBIMH TPOUKAMU (crl.,u. v.)
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MaTpHIlbl M300pakeHus, raeo,,u,,v.— CU wu orBewawmue emy JieBbld u mnpaBbii CB

coorBercTBeHHO [12]. CuHryisipubie Tpoiku HamOoybmimx CY MakCHMajJbHO OTBEYAIOT
HU3KOYACTOTHBIM COCTABIIAIOIIMM CHrHaa-u3o0pakenus. [lo mepe ymenbimenus CY
IIPOUCXOAUT YBEIMYEHUE JOJIU CPEHUX U BBICOKUX YaCTOT, a BKJIAJ HU3KHUX CTAHOBUTCS

Bce MeHbIe. Hanmenbme CY 0TBE4arOT BHICOKOYACTOTHBIM COCTABIISIOIIUM JBYMEPHOTO
k

uugposoro curnana [13]. Ecim F, = Za,u,vf — annpokcumayusi panra k n300pakeHus C
i=1

N
o T
marpuuei F, F, = Za.u,vf— oonoanenuem Kk annpoxcumayuu F, S, =o,u, v, — k -as

L
i=k+1

cocmasnsowas F, TO JTONONHEHUS K allPOKCUMAIMM M COCTABJIAIONIME H300payKeHUs
NPHIOCTATOYHO OOJIBIIIOM & TPAKTHYECKM HE COJEPIKAT HU3KOUYACTOTHBIX COCTABIIAIOIIMX
[13].ITockonbky mociie YB mnonasisitomee  OoibmmHCTBO KO3 dumuentos  DCT,
OTBEYAIIIUXBBICOKOYACTOTHBIM (M CPEIHUM) COCTABJISIOIIAM, CTAHOBITCS HYJICBBIMHU, TO
HYJICBBIMUOY/IyT HAUMEHBIIIKE (2 BO3MOXKHO, U cpeaHue 1o BesmmurnHe) CY mMaTpui] 0J10KOB.
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Ta6ﬂ. 2 - Pe3y.]'ILTaTBI CUHTYJIAAPHOTO  Pa3JI0KCHHA 6JIOKOB 8x8 HaCTUYIHO
BOCCTaHOBJICHHBIX N300paXKEHUI
OOmee | M Kon-Bo 6510K0B,
YHUCIIO Yy KOTOPBIX HYIEBBIX
NzobOpaxkeHue OmokoB | 8 7 6 5 4 3 |21 0| CYOoonbue nByx, Mo
oTHomeHuto k OUb
(8 %)
POUT.TIF 1080 0 | 473 | 351|183 | 64 9 0[O0 100
CAMERAMAN.TIF | 1024 0 [ 472 | 69 | 72 | 123|167 ({99 (20| 2 88
TIRE.TIF 725 20 | 168 | 112|117 | 141 | 123 {43 |1 | 0 94
MOON.TIF 2948 | 218 | 1624 | 464 [ 387 | 182 | 68 | 5 [ 0 | O 99.8
CELL.TIF 437 0 | 303 | 31 | 17 | 54 | 28 010 99

3amerum, uro, yeM MeHbIe HylieBbix CHY B paccmarprBaemoM Oj10Ke, Te€M OOJIbIIIE
JUHUKA KOHTYpa OH COHCPXKMT. JICHCTBHTEIIBHO, HAJIMYKWE KOHTYPOB B OJIOKE I'OBOPHUT O
3HAYMTEIIPHOM BBICOKOYACTOTHOM COCTAaBIISIOIICH B CHIHAJIE, OTBEYAIOIIEM 3TOMY OJIOKY.
Toraga kosppuuuentet DCT, coOTBETCTBYIOIKME BHICOKMM W CPEJHUM YacToTaMm, OyIyT
CPaBHUTEIIPHO OOJIBITUMU W MOT'YT OCTAaThCsi HEHYJIEBBIMH I10ciie KBaHTOBaHMS W UB, a
3HAYMUT BHECYT CBOM BKJIAJl HE TOJIBKO B MakcumaibHbie CHY.

Jnst HarisgHOTO MPEACTAaBIEHUS CIPABEUIMBOCTH BBIIIECKA3aHHOTO PAaCcCMOTPHUM
nzoopaxxenue CAMERAMAN.TIF (puc.1(a)), moaseprmeecs JPEG-cxkaruro u UB. Ha
puc.1(0) mpencraBiieHa MaTpPHIA, KaXKIbId 3JIEMEHT KOTOPOM OIIPEAESIeT KOJIMYECTBO
nyseBbix CHY B coorBercrByromeM OJioke (jajee Takyr MaTpuily OyJeM Ha3blBaTh
matpuneir HyseBoix CY Oiokop (MHCUDB)) UB-uzoOpakeHusi. DJIGMEHTBI, 3HAYEHUS
koropeix 0,1,2,3, oOKpamieHbl B JKEITHIH IBET, YTO IIO3BOJISCT HAIJISIAHO YBHJICTh
COOTBETCTBME MEXKIY KOHTYPAMH HMCXOJHOI'O0 HM300paKeHHsST M OJIOKaAMH, COIEp KalMU
Majoe koiimuectBo HyseBbix CHY.

a o
Puc. 1 —a - ucxognoe uzodpaxenue; 6 — MHCUD nociie yacTU4HOro
BOCCTaHOBJICHUS
Tabn. 3 — Pe3ynabTaThl CHHTYJSIPHOTO Pa3iIOKEHUS OJIOKOB 8x8  IOJIHOCTHIO

BOCCTaHOBJICHHBIX M300paKEHUI
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m Kon-Bo 6510K0B,
UzobpaxeHne O0miee y KOTOpBIX
YUCIIO 8 7 6 5 4 3 2 1 0 HyneBbx CU
OJIOKOB Oonblie IByX, MO
OTHOLICHUIO K
OUYb (%)
POUT.TIF 1080 0 | 473 | 126125110 93 | 93 | 29| 31 86
CAMERAMAN.TIF | 1024 0 | 472 | 51 | 37 | 58 | 70 | 109 | 81 | 146 67
TIRE.TIF 725 20 | 168 | 47 | 42 | 59 | 55| 80 |32 222 54
MOON.TIF 2948 | 218 | 1624 | 250 | 191 | 195 | 165 | 138 | 63 | 104 90
CELL.TIF 437 0 1303 |19 7 7 14 | 25 | 17| 45 80

Ilycte ucxouHoe uzoOpaxkenwue, mnonseprireecss JPEG-cxkxaTnio, BOCCTaHABIMBACTCS
MOJIHOCTBIO. DTO O3HauaeT, uTo 1nociie UB Bce 3HaUeHUsI APKOCTH MHUKCEIEH OKPYTIISIOTCS
OO UEIbIX M BBOIITCA B Jauanas3oH [0, 255]. D10 neucTBUE BO3MYTHUT MaTpuny
n300pakeHus1, NojdyueHHyr nocie UB, omnpeneineHHbIM 00pa3oM M3MEHHUTCS KOJIMYECTBO
nyseBbix CHY B Osokax (ta0:1.3). Tam, rae mociie 4aCTUYHOIO BOCCTAHOBJICHHUS HE OBLIO
AJIEMEHTOB, 3HAYMUTEIHLHO MeHbINUX O wim OoybmIMX 255, BO3MYIIEHHME MaTPHIbBI OyjeT
HeOoubIIMM. B COOTBETCTBUU C COOTHOIIICHUEM

o —ci|<|E],. i=1n,

23
MMEIOIINM MECTO IS IIPOU3BOJILHOM MaTpPHIlbl pasmepHocTtd nxn [12], roe o,, 0. -
."2 B

crieKTpalibHast MaTpuuHasi Hopma, CHY sBIsiFOTCS HEUYBCTBUTEIBHBIMU K BO3MYIIAIOIIAM
BozzeiicTBusM. Hynessie CHY OiokoB marpunpl UB-u3o0pakeHuss XOTh M CTaHYT

CHUY ucxoaHOM 1 BO3MYIIIEHHON MaTpHUIl COOTBETCTBEHHO, £ - MaTpuila BO3MYIICHUH,

HEHYJISIMU TI0CJI€ TIOJIHOTO BOCCTAHOBJICHHSI, HO HMX 3HAa4eHUS OyJyT CpaBHHMBI C
HOTPEIIHOCTBIO OKPYIJICHUS, YTO HE XapaKTePHO i OJOKOB HMCXOJHOTO HM300pa’KEHUSI.
Jlis wiutroctpanuu  pacemotpuMm 00k (27,8) m3oopakenuss MOON.TIF. B ucxognom
M300paXKEHUU CUHTYJISIPHBIN CIIEKTP 3TOr0 0JI0Ka KMEET BHI:
950.9198, 164.1247, 61.7382, 17.0963, 7.1338, 4.0991, 1.5753, 0.6998.
[Tociie JPEG-ckaTust n vacruaHoro Boccranonierus CY Oioka paBHBI:
954.1724, 169.0268, 86.5101, 0.0000, 0.0000, 0.0000, 0.0000, 0.0000,

a I10CJIC II0JIHOI'O BOCCTAaHOBJICHHUA .

947.8175, 167.5342, 89.1161, 1.6238, 0.7192, 0.5034, 0.1063, 0.0160.
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Puc. 2 — a- MHCUYB, orBeuarorias UCX0IHOMY M300paKEHHIO; O - IOJHOCThIO
BOCCTAHOBIICHHOMY H300pa)KEHUIO

Xorst nocienane 5 CY craim HEHYJEBBIMH, HO HMX 3HAYCHUS HE3HAYUTEIHHO
OTJIMYAIOTCS OT HYJISL WM APYT OT APYyra ¥ SIBHO OTJIMYAOTCS OT TPEX MaKCHMajbHbIX. Takas
OCOOCGHHOCTh  JAeT BO3MOXHOCTh pa3iMuaTh OJOKH  H300PaKCHHS, IIOJHOCTBIO
BOCCTaHOBIIEHHOIO 11ociie JPEG-cxarus, 1 0JIOKH UCXOIHOIO H300paXKESHHUS.

HawuOonee 3aMeTHBIM pa3jiMuMe MEXKIY COBOKYIIHBIM HMCXOJIHBIM HM300pa)KCHHUEM H
NOJIHOCTBIO BOoccTaHOBIIGHHBIM Tociie JPEG-cxkatus Oyuer npu cpaBuennn nx MHCUB.
TunuuHas kaptuHa mnpejcraBieHa Ha pucyHke 2 (m3o0pakenne CAMERAMAN.TIF).
Xots 3nauenus 0,1,2,3 npucyrcreyror B 00enx MHCUDB, HO Kou4ecTBO HyJIel B IIEPBOM
MaTpHUIEe HECOM3MEPHMO IIPEBOCXOJIUT KOJIMYECTBO HYJICBBIX 3HAYCHUW BTOPOM MATPHIIBI, a
3JICMEHTBI, paBHbIC 5,6,7,8, B ISPBOM MATPHIIE OTCYTCTBYIOT BOOOIIIE.

Takum 00pa3oM, HPOBEICHHOE MCCIICJIOBAHUE I1103BOJISCT CHEIATh CIICIYIOINE
BBIBO/IbI:
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. VYcraHoBiieHbl XapaKT€pHbIC [MPU3HAKKM CHUHIYJIIPHBIX YMCEI MATPHUILIbI
M300paXKeHUs, TMOIBEPIIIETOCS OIEPAIMU CKATHSA: IPH CKATUM HAHOOJbIIEMY
BO3MYILIEHHIO TIOBEPTatOTCs HauMeHbIue (u cpeauue) CHY;

2. W3 nupemplaylmux IYHKTOB BBITEKAET, 4YTO CTeraHorpaguueckue
METO/JbI, YCTOﬁqHBBIC K OoIlcpanyuu CXaTHs, MJOJIDKHbI OCYHICCTBIIATH IIPOLICCC
HOTPYXKEHUSI CEKPeTHOM MH(OpPMAIMM TaKUM 00pa3oM, 4TOOBI pPe3yJIbTaTOM
HOTPY>KEHUS OBLIIO BO3MYIIICHHE MAKCUMAIbHBIX (OIM3KKMX K MakcuMaiibHbiM) CHY.
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