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C. A. Pozayee — MarucTpaHT kadgpepbl KOMNbOTEPHON MaTEMATUKL U MPOrpaMMUMpOBaHUS
B. A. Mambsiw (KaH[. TEXH. HAYK, 0L.) — HAY4HbIA PYKOBOAMTENb

OBPABOTKA ASPOKOCMUYECKUX I/I3OEPA)K§HI/II7I
HA OCHOBE MATPUL| COMPAXEHHOCTW YPOBHEW CEPOIO

Mpn aHann3e n30bpaxeHnit BaxHOM X XapaKTepPUCTUKOM CIY)XMT TEKCTypa, KoTopas NpucyTCTBYeT BO
BCEX W300paxeHWsiX, HauuHas ¢ 1300paxeHun, Nosy4aemblX C NOMOLLbK CaMOMETHbIX W CMYTHUKOBbIX
YCTPOWCTB W KOHYAs MUKPOCKOMUYECKUMI N306paxeHnsMn B GMOMeaNLIMHCKUX nccnenoBaHuax. OgHako, He-
CMOTPS Ha 3TO, KOHLENLMS TEKCTYpPbl HE O4eHb XOPOLLO OnpedernieHa u NoHnMaetcs gaxe cerogHs. OaHoO u3
CBOWCTB, OMpefenstowmnx TeKCTypy, — NPOCTPaHCTBEHHOE pacrpefenieHne cepbix 3HayeHuin. [poctpaH-
CTBEHHAs COMPSHKEHHOCTb YPOBHEN CEPOro OLEHUBAET MPU3HAKN N300paxeHns, CBA3aHHbIE CO CTaTUCTUYe-
CKUMU BbIYMCIIEHWSIMM BTOPOTO nopsaka. Xapanuk Npeanoxurn WCnonb3oBaHWe MaTpul COMPSKEHHOCTY
ypoBHsi ceporo (GLC-matpuua), KoTopble CTanu OAHUMW 13 Hanbonee M3BECTHbIX U LLIMPOKO UCMOMb3YeMbIX
npu3HakoB TekcTypbl [1]. ConpshkeHHOCTb ONpeaenseTcs Ha OCHOBE Nap NUKCene, pa3aeneHHblX 3agaHHbIM
HanpaBneHWeEM U paccTosiHeM. Tak, ecnim pacCTosiH1e PaBHO OZHOMY MUKCEN0, @ HanpaBREHUE rOPU30H-
TarnbHoe, TO Ans OnpeaeneHns ConpskeHHOCTH 6epyTcs BCe napbl NUKCENen B OKHE, PacnosOXeHHbIE PSAOM
no ropusoHTanu. [ns Kaxgoro HanpaeneHus U paccTosHus cosgaetcs cobeteeHHas GLC-matpuua. B kax-
QY0 4eiiky (i /) B Ka4eCTBe Mepbl 3aniCbiBaETCS BEPOSTHOCTb TOMO, YTO pPa3deneHHble ykasaHHbIM Crnoco-
BoM nuKcenu UMEKT APKOCTM i K j. Takum obpasom, GLC-maTpuua sSBNSETCS KBagpaTHOW, C pa3MEPHOCTbLIO
Mo BEPTUKan U roOpU30HTanM, PaBHOM YNCNY UCMONb30BaHHbIX YPOBHEN APKOCTH (MHTEpBAnoB) [2].
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GLCM
Puc. 1. Mpumep dopmmrposanns GLC-matpup!

Ha pucyHke 1, npeactaBneHa MaTpuua WCXOAHOTO M30BpaxeHus Img, W MoMyyeHHas U3 Hee GC-
MaTpuua, Ans cryyasi, korga paccTosiHME paBHO OHOMY MUKCEM0, a HampaBneHne ropusoHTanbHoe. [ns
[anbHeNLIEero NpyUMeHeHUst MaTpuubl TpebyeTcs, YTobbl OHa Gbina CUMMETPUYHON OTHOCUTENBHO TMABHO
[MaroHanu, Takoro addekta MOXHO [OBUTLCS, ecrnin MaTpuLy MCXOAHOrO M3obpaxeHnst NpocMOTPeTh ABa
pasa (0OMH pa3 cresa Hanpaso, M OfMH pa3 cnpaBa Haneso). [lanee TpebyeTcs NpeacTaBUTh 3NEMEHTbI B
GLC-maTpuLie, B BiAe BEPOSITHOCTY MOSIBNEHWS ONPEAENIEHHOM0 COYETAHUS NUKCENeil B 1306paxeHuu, ans
3TOT0 JOCTaTOYHO NPOM3BECTM HOPMANU3aLMI0 MaTPMLbI N0 06LLEMY KONMYECTBY BCTPETUBLLNXCS COMETaHNI
nuKkcene:

P == (1)

Lad N s )
=1L
rae i.j — MHOEKCbl CTPOK M CTONOLIOB MaTpULibl, V; ; — 9NEMEHT He HOpMUPOBaHHOW MaTpuLbl, N — Konn4ecTso
rpagauuin ypoBHen Ceporo, Uiu NpocTo, KOMUYECTBO CTPOK U CTONOLIOB B MaTpULLE.



B knaccudmkaummn Tekctyp 06bI4HO ucnonb3ytoTes He camu GLC-matpuupl, a HeKoTopble UX MPOW3BOS-
HbIE XapaKTEPUCTUKN.

Mpomn3BoaHbIE XapaKTEPUCTUKW, B CBOK OYepedb MOXHO Pa3fenuTb Ha HECKOMbKO IPymM: TEKCTYpHble
XapaKTepucCTUKK NepBOro Nopsaka, 3T XapakTepuUCTUKN PAaCCUUTLIBAIOTCS, KaK OUCTIepCUs AN 3HAYEHUI UC-
XOOHOrO M306paxeHns U He MPUMEHSIOTCA AN ONUCaHWUS COMPSHKEHHBIX MUKCENen (MUKcenen «cocenemy);
TEKCTYPHbIE XapakTepuCTUKW BTOPOro Mnopsiaka, 3TW XapaKTepucTUKU paccMaTpuBatoT B3aWMOCBSA3b MeXay
rpynnamu no Aga (06bl4HO COCEHNX) MUKCENS B UCXOAHOM M306paxeHun; TEKCTYPHbIE XapaKTepuCTUKK Tpe-
Tbero nopsiaka, AOMKHbI YYMTbIBaTL B3aUMOCBA3b Mexay Tpems u Boree nukcensmn. TeopeTuyeckn Takue
XapakTepucTUku MoryT BbITb UCMONL30BaHbI, HO 0BBIYHO HE peanu3ylTes U3-3a HEXBATKW BONbLIOTO BPEMEHH
pacyeTa 1 TpyAHOCTeN B MHTepnpeTauum [3].

Mpu pacyeTe TeKCTYpHbIX Xapaktepuctuk no GLC-matpuue, nonyyaeTcs 0aHO eAMHCTBEHHOE 3HaYeHue
9TOW XapakTepucTuku. [ins nonyyeHus TekcTypHo-06paboTaHHOro 13obpaxeHus co3naeTcs OKHO C paauycoMm
(N-1)/2 nukcenen (ans nonyyenunst okHa NxN), TeKCTypHas xapaKkTepucTka BbICHMTLIBAETCS ANS LENoro OkHa
W 3an1cbiBaETCs B €r0 LIEHTP.

Ha pucyHke 2 npenctaBneH npuMep pacyeta TEKCTYPHOW XapaKTepucTuk Ans UCXOLHOro u3obpaxe-

HUA.
: e CX0AHOE M306paXKEHNE
== e P 23y NbTAT pacyeTa XapakTepUCTUEN
4\ -
Mosuuyma 1
Mo3numa 2 PacyuTaHHaA obnacte

Puc. 2. PacyeT TEKCTYpHO XapakTepucTuku

Ha npuBegeHHOM 1300paxeHnn BUGHO, YTO XapaKTepucTuka BydeT paccunTaHa He ANnst BCeX nuKcenen
n3obpaxeHus. Mo kpasim ocTaHyTcs 06racTu, kK KOTOPLIM He Obina paccyMTaHa TEKCTYpHast XapakTepucTyka,
LUMPKHa 3TON 06NacTh paBHAETCA paguycy OKHa, KOTOpbIA paBHseTcs: (N — 1)/2. OBblyHO 3Ta obnacTb 3a-
NOMHseTCH GNMKaNLLMMU PACCUUTaHHBIMW 3HAYeHUsIMK, U cama no cebe oveHb Mana. OgHako Ans uobpa-
KEHWUI MaNEHbKOro paamepa M npu npuMeHeHu BOnbLIOro OKHa, CredyeT Y4uTbiBaTb, KaK 3anonHANMCh
KpaiHue 0bnactu n3obpaxeHus npu ganbHenLWen MHTepNpeTaLi NonyYeHHbIX pesynbTaTos.

B naHHoit cTaTbe Oyay onucaHbl TEKCTYpHbIe XapaKTEPUCTUKM, KOTOpblE HaMbomnee YacTo peanusyoTcs
W BCTPEYaOTCS Ha NpakTuke. /13 MHOXeCTBa TEKCTYPHbIX XapakTepucTuK Xapanuka, MOXHO BblbpaTtb Tpu He-
KOpPPENMPYIOLMX NPKU3HaKa: KOHTPACT, SHTPONKS 1 koppensums. KoHTpacT — Mepa pacnpoCcTpaHeHUst YPOBHE
SPKOCTK, BbluMCnseTcs no opmyne [3]:

C=EL,F.G-)R;, (2)
rae P ; — BEPOSTHOCTb MOSIBIEHUS MUKCENen ¢ APKOCTLIO @ 1 j, OTCTOALLME ApYr OT Apyra Ha 3afjaHHoM pac-

CTOSHWW, B 3ajaHHOM HanpaBreHun Ha obpabaTtbiBaeMom n3obpaxeHun. [Ins pacyeTa aToi XxapakTepUCTUKM
MCMOnb3yeTcs MaTpuLa BECOB, YTOBbI NOAYEPKHYTb BOMbLUNIA KOHTPACT Ha 6oMnbLIoM n3obpaxeHun. MaTpuya
BECOB, 3aMONHAETCS MO CNeAyHoLLeMy NPUHLMMY: eCiv i PaBHO j, TO €CTb APKOCTb NUKCENEN NOMHOCTHH COB-
nagaeT, TO B MaTPULy 3annCbIBaeTCs 0, €CMN i W j OTAINYAKOTCA Ha eAnHMLY, TO B MaTpuLy 3anucbiBaeTtcs 1,



€Cnu OTNINYAKTCA Ha 2, TO 3aNuUCbIBAETCA 4 U TaK Aanee. B pesynbTtate maTpuua BECOB Pa3MEPHOCTLIO 5 % 5
nuKcenen, NPUMET BUL Kak HA PUCYHKe 3.

] 1 4 8 16
1 ] 1 4 8
4 1 ] 1 4
9 4 1 0 1
16 q 4 1 0

Puc. 3. MaTpuua BeCOB Ansi XapakTepuUCTUKW — KOHTPacT

TepMUH SHTPOMNUSA SBMAETCA KpalHe CMOXHbLIM NS MOHUMAaHUS, ero KOHLEnums UCXoauT U3 TepmMoau-
HaMWKW. B HETEXHUYeCKo peyn 03Ha4YaeT HENOMpPaBUMBIN Xaoc U 6ecnopsaok, ABnseTcs Mepon «becnopsia-
ka» Ha M3o0bpaxeHun [4], XapakTepuayeT ynopsgoveHHOCTb MUKCENen B npefenax okHa. BeicunTbiBaeTcs
AaHHas xapaKkTepucTtuka no (opmyre (3), npuseaeHHon Hxe[3].

E=-3L, ?:1*':'[_;'[“9(*’:'[4']’ (3)

Koppensauus namepsieT SIMHENHYI0 3aBUCUMOCTb MEXY 3HAYEHUEM CEeporo coceaHux nukcenei. Bol-

yucnserca no copmyne [3]:
(li-pd - P
50 o

(4)
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rOe u; W u; — CPeaHee Mo cTpokaM 1 no ctonbuam, o; U o; — QUCTIEPCUSt CPEAHMK MO CTPOKa W Mo cTonbuam,

COOTBETCTBEHHO. VIHTYUTUBHbII CMbICIT PACYETHBIX 3HAYEHMI JaHHON XapaKTePUCTUKM B TOM, YTO: 0 — 3Haye-
HUS HEKOPPEnupYHT, 1 OTNIMYHO KOPPENMPYIOT. BblunMcreHne AaHHON XapaKTepuCTUKM MHOrAa 3aTpyaHEHo
TeM, 4To npu 06paboTke OAHOPOAHON 0BNacT, Aucnepcus MoxXeT BbiTb paBHa Hym. B pesynbTaTe B 3HaMe-
HaTene KOpPEensiLMOHHOTO YpaBHEHNSs! 06pasyeTcst HOMb, N COOTHOLLIEHWE CTAHOBMTCS HEONPEAENEHHbIM.




Puc. 4. PesynbTatbl KnaccuukaLmm TEKCTYp UCXOAHOro n3obpaxenus (1),
o xapaKTepucTikam: SHTponus (2), koHTpacT (3), koppenauus(4).

Ha pucyHke 4, npeactaBneH gparMeHT UCXOQHOTO adpPOKOCMUYECKOrO M30BpaxeHust COEenaHHoro B

KpacHOM Auana3oHe, a Takke NpefcTaBfeHbl PacCUMTaHHble TEKCTYPHbIE XapakTepucTuku. Kak BugHo nony-
YeHHble pesynbTaTbl COOTBETCTBYKT OMMCAHHbIM paHEe CBOMCTBAM XapaKTEPUCTWK. Bce xapakTepucTuku
Be3ownboyHo onpeenunn 30Hbl Haubonee OAHOPOAHOMO MOKPbITUS (Ha M30BpaxeHusx aTo Haubonee TeEM-
Hble y4acTku). B ganbHerwem MOXHO nonpo6oBaTh C NOMOLLBK CUHTE3a Pe3yNbTaToB BbIYUCAEHUS Pa3HbIX
XapakTepuCTUK NMPOBOANTL AeLUMMPUPOBAHNE a3POKOCMMYECKUX 1300OpakeHnin. K npenmyLiecTBy AaHHOMO
MeToAa, MOXHO OTHECTW TOT (haKT, YTO ANs AelncprupoBaHNs HEOOXOAMM BCEro OAMH KaHan aspoKocMuye-
CKOrO CHUMKa (MOXHO BbibpaTb Hanbonee npeanoyTUTENbHbIA KaHan).
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