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MOBBIIIEHUE ITPOITYCKHOM CIIOCOBHOCTHA MTH®OPMAIIMOHHBIX
KAHAJIOB HEPEJAYA MHOT'OCHEKTPAJIBHBIX IIU®POBBIX
N30BPA’KEHUU JTUCTAHIHUOHHOI'O 30HANPOBAHUSA

Ilpeonoosicen memoo ygenuuenus MAKCUMAIbHOU CKOpocmu nepedaqu (MPonyckHol CnocobHocmi)
pacnpeoenenuli  APKOCMU CKAHEPHLIX MHO20CNEKMPATbHLIX YUPPoesblx U300padiceHuti OUCManyuoOHHO20
30HOUPOBAHUSA, CHOPMUPOBAHHBIX 8 NPOUSBOTLHOM KOAUUECTEE CHEKMPATbHLIX KAHAL08 U3VUEHUs — HOCUmes
suoosoli  ungopmayuu. Memoo Oasupyemcs HaA KOMApeccuu HenocpeoCmeeHHO  3AQUKCUPOBAHHBIX
pacnpedenenuii ApKOCMY, ONMUMUSUPOBAHHOU NO KPUMEPUIM MAKCUMU3AYUU COXPAHAEMOU JHepeuu U
9Hepeemuieckol ungopmayuonnoti sumponuu. Komnpeccua ocywecmeniemca HA OCHO8e PA3NONHCEHUL
pacnpeodeneHuil ApKOCMU NO NOJIHLIM (DYHKYUOHAAbHLIM 0a3ucam, oOHyleHueM uacmu Kodpuyuenmos
PAasznodceHuss U nocredyloujem 80CcCmanosieHuu pacnpeoenenuti apkocmu. OnpeodeneHue nopo2os OOHYIeHUs
KO3 uyuenmos pasnoxicenus pacnpeoeneHull ApKOCMU Pa3IUYHbIX CHeKMPATbHBIX KAHATIO08 CPHOPMYIUPOBAHO 6
sude  O0BYXKDUMEPUANbHOU  ONMUMUBAYUOHHOU  3a0a4u  MAKCUMU3AYUU  OMHOUWleHUs  dHepaull
KOMAPECCUpoBaHHO20 U UCXOOHO20 U300PAXCeHUll U MAKCUMUBAYUU OMHOWIEHUA UX DHEP2emUYecKux
UHPOPMAYUOHHBIX FHMPONUII.

Peanusayus npeonacaemozo memooa exmouaem ciedyiowue d3manvl: HONAPHYIO OPMOSOHATUSAYUIO
pacnpedenenuii  ApKocmu  U300paXsCEHUll CHeKMPANbHLIX KAHANO8, KOMHPECCUl0  Opmo2OHANUIUPOSAHHYIX
npeocmasnenuli no YKA3aHHbIM KPUMEPUAM, PEeKOHCMPYKYUIO PACnpedeneHull SpKoCmu KOMAPEeCCUpOBaHHbIX
U306padCceHUll CReKMPALbHBIX KAHAL08 QYHKYUOHATILHOIM Npeodpasosanuem, 0O0pamuviM K UCHONb30BAHHOMY
Ha smane pasiodiceHus PacnpeoeieHutl ApKoCmu HenoCpeoCmeeHHO 3apUKCUPOBAHHBIX MHO2OCHEKMPATbHbIX
uzobpaxcenuil. Iloxkazano, umo npedrazaemvlii Memoo obecneuugaem CydjiCeHue YACmOMHO20 CHeKmpd
KOMAPeCCUPOBAHHBIX DACHPeOeleHUll APKOCMY, NOBbIULASL MeM CAMbIM NPORYCKHYIO CNOCOOHOCMb KaHand
nepeoauy MHOZOCNEKMPATbHbIX YUPPOBbIX U00padCceHull, U YeenuueHue ux YCmOouyusocmu K HOMEXAM.
CpasHenue UCnonb308anus pasiuyHblx OUCKPEMUSUPOSAHHBIX (DYHKYUOHATbHBIX 0A3UC08, KAK OCHOB8bL Ol
KOMApeccuu pacnpeoeneHull ApKocmu, noKasaio HAuboIbuylo 3Q@GekmusHocms no YKA3AHHLIM KpUumepuam
OUCKPEemH020 (PYHKYUOHAbHO20 bazuca Xapmau.

Yemanoeaneno, umo npeonazaemuiii memoo obecneuusaem 8blCOKULL ypOGeHsb COXPAHEHUS CINPYKIMYPHOT
cxoxcecmu ynKyuil pacnpeoenenuss APKOCMU UCXOOHBIX U KOMAPECCUPOBAHHBIX U300PANCEHUL CNEKMPATLHBIX
KAHAN08.

Kniouesvle cnosa: mmozochexmpanvhoe uzobdpasicenue, NPONYCKHAA CHOCOOHOCHb, IHEPLeMUYecKdsl
UHOPMAYUOHHASA IHMPONUA OPIMOLOHANU3AY U, OUCKpemHoe npeobpazoeanue Xapmiau, UHOeKC CIMpyKmypHol
cxooicecmu.

B.M. KOPYMHCBHKH, .M. CBUHAPEHKO

JlHinpoBchkuii HamioHaTBHIH yHIBepcuTeT iMeHi Onecs ['onuapa

3BLIBIIEHHSA ITPOITY CKHOI 3JIATHOCTI IHOOPMAIIMHUX KAHAJIIB
HEPEJIAYI BATATOCIHEKTPAJIbHUX HUPPOBUX 30BPAKEHD
JUCTAHIOIMHOI'O 30HAYBAHHSA

3anpononosano memoo 30iMbUEHH MAKCUMATLHOI WeUOKoCmi nepeoayi (NponyckHoi 30amuocmi)
PO3N00INI8 ACKPABOCMI CKAHEPHUX DA2AMOCNeKMPAIbHUX 300padicerb OUCMAHYIUHO20 30HOY8AHHS, OMPUMAHUX
V 008LIbHINl KLIbKOCMI CNEeKMpATbHUX IHMepeanie GUNPOMIHIOBAHHSA — HOCIA 6u0060i ingopmayii. Memoo
bazyemwvcs Ha komnpecii 6e3nocepedHbo 3apiKcO8AHUX PO3NOIINIE ACKPABOCMI, ONMUMI308AHOI 3a Kpumepismu
Makcumiszayii  eHepeii, wo 30epexcyemvcia Yy KOMAPECOBAHUX 300pAdCeHHAX ma IXHboi eHepeemuyHoi
iHghopmayitinoi enmponii.

Komnpeccis 30iichioembcsi Ha 0CHOBI po3KAAi8 po3nodinie ACKpAeoCmi N0 NOGHUX (DYHKYIOHALIbHUX
bazucax, OOHYNIHHAM HACMUHU Koe@iyieHmie po3KIAdie mMa HACMYNHOI PEKOHCMPYKYIEID PO3N00LIie
sackpasocmi. Bushauennsi nopocie 00HyNiHHA Koe@hiyicnmié po3KNA0i6 PO3NOOLNIE SACKPABOCMI PI3HUX
CREeKMPAIbHUX KAHANIE CHOPMYIbOBAHO V Uil 0B8OKPUMEPIATbHOI ONMUMI3ayiiHol 3a0aui maxcumizayii
BIOHOWICHHSL eHepelll KOMNPeco8anoe0 ma 6GUXIOHO20 300pajdceHb ma Maxkcumizayii GiOHOWEeHHs IXHIX
eHep2emUuYHUX IHPOPMAYIUHUX eHMPONIiL.
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Peanizayis npononosanoco memody ekuouae HACMYNnHi emanu: NONAPHY OPMO2OHANI3AYII0 PO3NOOINiE
Ackpagocmi  300padicelb  CNEKMPANbHUX — KAHANIE,  KOMNpecilo  Opmo2OHANI308aAHUX NPeOCMAsieHb  3d
3a3HAYEHUMU KPUMEPIAMU, PEKOHCMPYKYII0 pO3N0OiNi6 ACKPABOCHI KOMRPECOBAHUX 300padcenb CHeKMPAaIbHUX
Kananie (QYHKYioHaroHuM nepemeopenHam, O00OEpPHEeHUM CMOCOBHO GUKOPUCIMAHO20 HA emani po3Kiaoy
po3nodinie Ackpasocmi Oesnocepednvo 3agixcosanux bacamocnekmpanvhux 300padxcens. Iloxazano, wo
NPONOHOBANUL MemOO 3abe3neuye 36yHCeHHs YACTNOMHO20 CNEKMpPy KOMHPECco8anux po3nooinie AcKpasocmii,
30IbUYIOUU  6HACTIOOK YbO2O NPONYCKHY 30AMHICMb KAHATY Nnepedaui 06acamocnekmpanbhux yupposux
300padicenb, ma 30iIblueHHs iXHbOI cmitikocmi 00 3a8a0 nepedaui. 3iCMAGNeHHSA PIZHUX OUCKPEeMU308aHUX
@DYHKYIOHATbHUX 6A3UCI8 SIK OCHOBU 0151 KOMIpeCii po3nodinie ACKpasoCcmi NoKA3ai0 Haubiivue eghekmusHicme
3a 3a3HAYEHUMU KpUMepiamu OUCKPemHo20 QYHKYionansbHo2o basucy Xapmii

Tokaszano, wo nponoHoGanull Memoo 3ab6e3neyye GUCOKUU pieeHb 30epedceHHs CMpPYKMYpPHOT
cxoxcocmi QhyHKYIl pO3NOOLTY ACKPABOCI BUXIOHUX MA KOMNPECOBAHUX 300PANCEHb CNeKMPATIbHUX KAHAILG.

Kniouosi  cnosa:  6azamocnekmpanvhe  300padcenHs, HPONYCKHA — 30AMHICMb,  eHepeemuyiHd
iHhopmayitina eHmponia, opmozoHanizayis, OucKkpemue nepemeopenus Xapmiui, IHOeKC CMPYKMYpHOL
CX02HcOC.

V.M. KORCHYNSKYI, D.M. SVYNARENKO

Oles Honchar Dnipro National University

INCREASING THE CAPACITY OF INFORMATION CHANNELS FOR
TRANSMITTING MULTISPECTRAL DIGITAL IMAGES OF REMOTE SENSING

A method is proposed for increasing the maximum transmission rate (throughput) of the brightness
distributions of scanner multispectral digital images of remote sensing, formed in an arbitrary number of
spectral channels of study - a carrier of species information. The method is based on the compression of directly
recorded brightness distributions, optimized according to the criteria for maximizing the stored energy and
energy information entropy. Compression is carried out on the basis of expansions of the brightness
distributions in full functional bases, zeroing out a part of the expansion coefficients and subsequent restoration
of the brightness distributions. The determination of the thresholds for zeroing the expansion coefficients of the
brightness distributions of various spectral channels is formulated in the form of a two-criterion optimization
problem of maximizing the energy ratio of the compressed and original images and maximizing the ratio of their
energy information entropies.

The implementation of the proposed method includes the following stages: pairwise
orthogonalization of the brightness distributions of images of spectral channels; compression of orthogonalized
representations according to the specified criteria, reconstruction of the brightness distributions of compressed
images of spectral channels by functional transformation inverse to that used at the stage of decomposition of
brightness distributions of directly recorded multispectral images. It is shown that the proposed method provides
a narrowing of the frequency spectrum of compressed brightness distributions, thereby increasing the
throughput of the transmission channel of multispectral digital images, and increasing their resistance to
interference. Comparison of the use of different discretized functional bases as a basis for compression of
brightness distributions showed the highest efficiency according to the specified criteria of the discrete
functional Hartley basis.

It was found that the proposed method provides a high level of preservation of the structural
similarity of the brightness distribution functions of the original and compressed images of spectral channels.

Keywords: multispectral image, bandwidth, energy information entropy orthogonalization, discrete
Hartley transform, structural similarity index.

ITocTanoBka npodyemMbl
[lepenaua BHAOBBIX  JaHHBIX  (HUQPPOBBIX  HM300paXEHUH)  IUCTAHIIMOHHOTO
30HIUPOBAHMSI, MOJyYEHHBIX C a9POKOCMMUYECKUX HOCHUTENIEH, OCYIIECTBIAETCS MO KaHalaM
CBSI3U, KOTOpBIE XapaKTEepPHU3YIOTCS YACTOTHOM IOJIOCOM MpPONMYCKaHUS M MPOIyCKHOU
CIOCOOHOCTBIO  (Hambojiee BO3MOXKHOM B JaHHOM KaHaJl€ CKOPOCTbIO Iepeaayu
uHpopmauuu). Haubonee pacnpocTpaHEHHBIM B HACTOAIIEE BpeMs SBISIETCS CKaHEPHBIN
croco0 (OpMHUPOBAHUS TaKUX W300paKEHUH, MPH KOTOPOM CTPOKH pacTtpa (pOpPMHPYIOTCS
OpU JBHKEHUU HOCHUTENS CEHCOpa M3IIyueHHs — HOCUTENsSX BHUAOBOW HH(poOpManuu B

HAaIpaBJIeHNH, NEPIECHIUKYIIPHOM oJ0Cce 0030pa CKaHepa.
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PaccmatpuBatrorcss tmdpoBbie  MHOrocmekTpanbHbie — u3o0pakenus  (MCH),
3a()MKCUPOBAHHBIC B kK CIIEKTPAIIbHBIN KaHAlIaX HU3IyYCHHUS — HOCUTEINS BUIOBOM MH(OpMALIUN
¥ 33/IaHHBIC HA PACTPE Pa3MEPHOCTH N X 1M .

Bomnpocam ananuza u 06paboTku uppoBBIX N300paKEHUN TOCBSAIICHO 3HAYUTEIHHOE
KOJINYECTBO pabOT KaK TEOPETUYECKOro, TaK U MPHUKIATHOrO Xapakrepa. COOTBETCTBYIOIINE
pe3yJIbTaThl OPUEHTHPOBAHKI TJIABHBIM 00pa30M Ha MOBBIIICHAE BU3yaTbHOTO Ka4eCTBA TAKHX
U300paKEHM, UX KOMIIPECCHM, U ONOCPEIOBAHO CBS3aHBI C MOBBIIIEHHUEM IPOITYCKHOU
CIOCOOHOCTH MH(GOPMAITMOHHBIX KAHAJIOB MX MEepPeIavH.

B cBs3u ¢ 3TMM akTyanbHa TpoOsieMa MpeaBapuTeNbHOW 00pabOTKH MEepPBHYHBIX
(HEeTIOCPEICTBEHHO TIOJMYYCHHBIX) MU(PPOBBIX M300paKeHU, 00EeCTICUMBAIONIEH MOBBIIICHHUE
CKOPOCTH HX TEpeJaydl U TeM CaMbIM — MPOMYCKHON CIHOCOOHOCTH KaHalla Mepenadydl Mmpu
MaKCUMaJIbHOM COXpaHEHUH MHPOPMATUBHOCTH

AHaJIU3 NOCJIeHUX NCCJIeI0BAHUI U MyOJaIuKaI il

3HAUUTENPHOE KOJHMYECTBO HCCIEAOBAHUN TMOCBSIICHO METOJaM KOMIIPECCUHU
(cxatust) nUPOBBIX CUTHAIOB, KaK CIIOCO0Y yCTpaHeHHUST HHGOPMAIITMOHHONW U30BITOYHOCTH.
[IpuMeHUTENHHO K PACTPOBBIM HU300PKEHUSIM TaKas H30BITOUHOCTD, KaK MPABUIIO, CBSI3aHA C
HAJIMYUEM KOppeNSIIMM  MEXAYy ONM3KMMU TUKcedaMu ¢ (WIM) MpeACcTaBlIeHUEM
uH(pOpMaIIMK, HECYIIECTBEHHON IS OJJHO3HAYHOW TEMAaTUYECKOW MHTEPIPETAIMU BUIOBBIX
naHHblx. Hawnbonee cyuiecTBeHHbIE pe3yjbTaThl TMOJIY4YEHbl HA OCHOBE JAMCKPETHBIX
OpPTOTOHANILHBIX MpeoOpa3oBaHUIl  pacHpeNeNieHuid  SPKOCTH  TMEPBUYHBIX  U(DPOBBIX
nzoopakenwnit [1, 2], pasBeptok Ileano-I'mnpbepra ux pactpa [2, 3] U BEHBIET-TEXHOJIOTHI
00paboTKu NBYMEpHBIX IUGPOBBIX cUTHANOB [4, 5]. OCHOBHBIE pPe3yNbTaThl YKa3aHHBIX
paboT  CBsi3aHBI C  TMPEABAPUTENBHOM  00pabOTKOW  HHUQPOBBIX  M300paKCHUI,
OpUEHTHUPOBAHHOW HA  MOBBIIIEHWE  BHU3YaJbHOTO  KA4eCTBA  KOMITPECCUPOBAHHBIX
U300paXeHU, MX paAUOMETPUUYECKOTO U TMPOCTPAHCTBEHHOrO paspenieHus. Bompocsl,
CBS3aHHBIE C ONTHMHU3AIMEH TPOMYCKHOW CHOCOOHOCTH KaHAJIOB IMepenadyu Hu(poBBIX
M300paXKeHU TUCTAHIIMOHHOTO 30HIUPOBAHUS B ATHX UCCIIEJOBAHUSIX HE PaCCMaTPUBAIIUCH.

Mean uccaenoBanus
Llenp paboTel — pa3paboTka METOJa YBEIUYCHHUS MPOIYCKHOM CIIOCOOHOCTH KaHAJIOB
nepenadn UQPOBBIX M300paKEHUH MUCTAaHIMOHHOTO 30HIMPOBAHUS, C(HOPMHPOBAHHBIX B
IPOM3BOJILHOM KOJMUYECTBE CHEKTPAIbHBIX UAMAa30HOB AJIEKTPOMArHUTHOTO M3IYyUYCHHS —
HOCHTEIS BUIOBOM HH(POPMAIUH.

N3i0:eHne 0CHOBHOIO0 MaTepuasia UCCIe10BaAHUS
Kak wu3BecTHO, mporyckHas crnocoOHOcTh C TPOM3BOJIBHOIO LU(PPOBOrO KaHajia

nepeaayy JaHHbBIX orpenenircs cooTHomenneM (popmyna lllennona-Xapriu [6, 7])

S
C=W-log,| 1+—— |, 1
ey (1)

rae W — mMpuHa YacTOTHOW TOJIOCHI NPOMYCKaHWsS KaHala, S — CpeaHsAs MOIIHOCTb
HH(bOpMaTI/IBHOFO CHUTHalia, NO — CIHCKTpaJibHasd IIJIOTHOCTH IIIyMa (GFO MOIIHOCTL B
EAMHUYHOM IOJIOCE YaCTOT), HeU30€KHO MPUCYTCTBYIOMIETO B KaHAJe Tepeadyn. B KoHTeKCTe
JaHHOUM paboThI S MpeacTaBiseT co0oi cpeHee 3HaueHUe (YHKIMN pacrpeeeHus SPKOCTH
BCCX CIICKTpAJIbHbBIX KaHAJIOB. J4 K] NPUBCACHHOI'0O COOTHOHICHUA CJICAYCT, YTO YMCHBIICHUC
MOJIOCHl YACTOTHOTO CHEKTpa CUTHaja MPHUBOIUT K YBEIUYEHHUIO MPOIYCKHOM CIOCOOHOCTH
KaHaja U TeM CaMbIM — K MOBBIIIEHUIO CKOPOCTH Mepeaaun JaHHbIX [7].
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Bce cymecTBytomue MeTOabI KOMIPECCHH MUGPOBBIX CUTHAIOB ¢ YACTUYHOMW yTpaToOu
WH(GOPMATUBHOCTH OCHOBAHBI HA UX PA3JIOKECHUSX IO MOJHBIM (yHKIIMOHAIBLHBIM 0a3ucam ¢
nocJenyomuM  OoOHyJeHHeM dacTh Kod(hduimeHToB pasznoxeHus. OTMETUM, UYTO
nmpoleaypa CKaTHS JaHHBIX, KpOMe COOCTBEHHO WX KOMIIPECCHH, O00eCIeunBaeT
ONpEeNICHHOE CHIDKEHHE YPOBHS TIOMEX, HEHM30€KHBIX B pEAIbHBIX  YCIOBUAX
dbopMupoBaHus MUPPOBLIX CUTHAIOB. B maHHOW paboTe B KadecTBe KPUTEPUEB OOHYICHUS
INPUHATHI 33JJaHHOE OTHOILEHUE PHEPIHil KOMIIPECCUPOBAHHOIO M MEPBUYHOTO CHUTHAJIOB U
3aJlaHHOE OTHOIICHHUE YHEPTETHUYESCKIX NH(POPMAITMOHHBIX SHTPOIIHI STUX CUTHAJIOB.

Hcnonp3yem npenoxkeHHbId B [8] cmocod npeactaBieHus: yposHei sspkoctd MCU B
BUJE JByMepHOro maccuBa G T7Ae 1, m — Pa3MEpPHOCTH PACTpa MHOTOCTIEKTPaIHLHOTO

n-mxk

I/1306pa)KCHI/I$I, k — KoinuecTBO €ro CIICKTPAJIbHBIX KAaHAJIOB; KaXKJIbIH CTOJ'I6CI_I G

n-mxk

chopMuUpOBaH TOCPEACTBOM  YIOPSAIOYCHHUS KOJOB SIPKOCTH  HM300pakeHus  k -ro

CIIEKTPAJbHOI0 KaHajla Mo cTpokam/ctonbmam. Jlanee paccmatpuBaeM MmaccuB G, . Kak
6 k .G —x® x® X x %)
KOHKaTEeHAlMI0 10 CToj0uam BekropoB: G, =X X X e X |

Crenyromuii 3Tan npenjgaraeMoro MeToJa 3akKJII4aeTcsi B OPTOrOHAIM3AlUH (YHKIUN
pacrpeieieHnii IPKOCTH M300paXeHUN CIEKTPaIbHBIX KaHaoB ImdpoBoro MCHU ¢ 1enbio
UX JEKOppENSLMU U peanusyeTcs nocpeactsoM QR—nexomnosunuu Mmaccua G

n-mxk

Gn-mxk = Qn-mxk ’ kak H (2)

rae Q, ... — MaTpHIa ¢ OpTOrOHaJIbHBIMU cTONONAMu, R, , — BEpXHETpeyroabHas MaTpHIa.
Jlanee BBINOMHAECTCS Pa3IOKEHUE CTONOLMOB Marpuisl Q. =~ 1O 3aJaHHOMY
JUCKPETHOMY OPTOHOPMHUPOBAHHOMY 0a3UCy B COOTBETCTBUU C OOIIKMM BbIpaKEHUEM

c® zct(xk) ‘u, 3)

rae a=(i,j) — MyIbTHHHIEKC, CyMMHDOBaHHE IO WHIEGKCAM i, j TPOM3BOIMTCS IO

pa3MEpHOCTSIM pacTpa; BEPXHUM HHIEKCOM k 0003HAYECH HOMEP CIEKTPAIBHOTO KaHaja.

3HayeHUs MYJIbTUMHJIEKCA, HAYMHAsA C KOTOPOro OyJeT MpOU3BOAUTHCS OOHYJICHHE
()

a

KOB(I)(i)I/II_II/IeHTOB pa3jIoXKCHUus ¢, , ONPCACICHbBI KaK PCHICHUA ONTUMM3ALIMOHHON 3ajauu

MUHHMH3ALUU OTHOIICHWWA  DHEPTMM M DHEPreTHYECKOW  WHQPOPMALMOHHOM
KOMITPECCHPOBAHHOTO  HM300pPaKEHWHW K  COOTBETCTBYIONIUM  3HAYCHHUSM  HCXOJIHOTO
U300paKeHHUsT TPU MaAKCHMMadbHOM 3HAYCHUU WHIEKCA CTPYKTYPHOH CXOXKECTH 3THUX
M300paXCHUI B COOTBETCTBHU C €ro omnpeneicaneM B pabdore [9]. B pesynbrarte

k
dbopMupyercss  MHOXKECTBO  KOd(h(HIIMEeHTOB  pasnmoxkeHus ¢ ( ), 0  KOTOPBIM

a

BOCCTAHABJIMBAKOTCA KOMIIPECCHUPOBAHHBIC BEKTOPLI B(k) .
BY =3¢, . “)

CoOCTBEHHO  PEKOHCTPYKIMSI ~ KOMIIPECCUPOBAHHBIX  pAclpeiesieHull  sIpKOCTU
BBITIOJHACTCST ~ MOCJIEAOBATEIbHBIM  NPUMEHEHHEM  MpeoOpa3oBaHWil, OOpaTHBIX K
npeoOpa3zoBanusim (4) u (2).
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[IpennoxxeHHBI METOJ peaqu30BaH Ha OCHOBE pPsiia NUCKPETHBIX (DYHKIMOHATBHBIX
OasucoB: Yomma, Xaapa, XapTiu, IUCKPETHOIO KOCHUHYCHOro mpeoOpa3oBanus [10].
HauGonpmreir 3¢h(HEKTUBHOCTHIO TIO yKa3aHHBIM KPUTEPHUSAM o00amaeT mpeoOpa3oBaHUE
Xapriu.

Huxe  mpuBeneHsl — pe3yiabTaThl  TECTHPOBAHHUS  MpelaraeMoro  MeTroja
OPUMEHHUTEIHPHO K  MHOTOCIEKTPAIBHBIM  M300paXCHHSIM  3€MHOW  MOBEPXHOCTH,
c(hopMHUPOBAHHBIM CKaHEPOM Aster ¢ KocMUYecKoro amnmnapara Terra.

Ha pucynkax 1-3 mpencraBieHbl MEpBUYHBIE PACTPOBBIE H300paXeHHUS Tpex
CHEKTPAJIbHBIX KaHAJIOB MHOTOCIEKTPaIbHOrO IUGPOBOro M300pakeHUsS C CYLIECTBEHHO

Pa3InYHbIMU ITPOCTPAHCTBEHHBIMHA U PAAUOMCTPUICCKUMU PA3PCHICHUAMU.

Puc. 1. U300pakenne Puc. 2. N300pa:kenne Puc. 3. U300pakenne
CHEKTPAIBLHOr0 KaHAJA CHEKTPATBLHOTO KaHAJIA CHEKTPAJILHOr0 KaHaJa
0.52 mxm — 0.60 MmxMm. 1.60 mxMm — 1.70 MxMm. 2.235 MkM — 2.285 MKM.
Ha pucyakax 4 — 6 TpuBeIeHBI KOMIIPECCHPOBAHHBIC W300paXCHHUS ITHX

CHEKTpPAIbHBIX KaHAJOB C HCIOJb30BAHHWEM IpeoOpa3oBaHMs Xapmid TpU YPOBHIX
coxpansiemoit sHepruu 90 % u sHepreTHUecKoi nHPopMaMOHHOH >HTponHH 94.3 %. O6beM
nepeaaBaeMoil BUA0BOW HMH(OpMalMM NpU 3TOM YMEHbIIWIcS B 4.2 pa3a, a NpOIyCKHas
CrocoOHOCTH Bo3pocia Ha 27.8 %.

Puc. 4. TpanchopmupoBanHoe Puc. 5. TpanuchopmupoBaHHoe Puc. 6. TpandopmupoBanHoe
H300pakeHHe CIEKTPAIBLHOT0 H300pakeHHe CIEKTPAIBLHOIO H300pakeHHe CNIEKTPAJIbLHOI0
KaHaja KaHaja KaHaj1a

0.52 mxm — 0.60 MmxMm. 1.60 mxMm — 1.70 Mmxm. 2.235 MkM — 2.285 MKM.

Jns  aHanmu3za CTPYKTYpPHOM CXOXKECTH PACHPECICHUM SPKOCTH TEPBUYHBIX
MHOTOCTICKTPAJIbHBIX H300paXeHU W W300paKeHWI, CUHTE3UPOBAHHBIX TPEJIOKEHHBIM
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METOJIOM, HCIIOJIb3YyeM HHAEKCHl CTPYKTYpPHOM CXOKECTH, IMOCTPOEHHbIE MO METOIUKE,
npeIoKEeHHON B padore [9].

B Tabmume 1 mnpuBeneHsl WMHACKCH CTPYKTYPHOW CXOXECTH MEXIy TMapaMu
U300paKeHHIA, MIPUBEIECHHBIX Ha pucyHKax 1-3 51 COOTBETCTBYIOIIUMU
KOMITPECCUPOBAHHBIMHU U300paKEHUSIMH (PUCYHKH 4 - 6).

Tabm. 1
WHaeKc CTPYyKTypHOM N300pakenus
OO Puc.1 | Puc. 4 Puc.2 | Puc.5 Puc.3 | Puc.6
0.8527 0.8924 0.9137

JlanHple TaOMMIBI CBHUACTENBCTBYIOT O BBICOKOM YPOBHE CXOXKECTH JTHX
N300paKEHMIA, YTO MOJATBEPKAACTCS M HA YPOBHE BH3YaJIbHOTO BOCHPUATHSA. OTMETHM
BO3pacTaHHE MHAEKCOB CTPYKTYPHOH CXOXKECTH C YMEHBIIEHHEM WH(POPMAaTHBHOCTH
(mpocTpaHCTBEHHOM pa3peliaroiiei CnocoOHOCTH).

BriBoabI
[IpennokeH HOBBIM  METOJ  YBEIHWYEHHS CKOPOCTH IEpEeladyd  CKaHEPHBIX
MHOTOCIIEKTPAJIbHBIX W300paKCHUN TUCTAHIIMOHHOTO 30HIUPOBAHUS, 3a(DUKCHPOBAHHBIX B
MIPOU3BOJIBHOM KOJMYECTBE CHEKTPAJIBHBIX KaHAJIOB M3JIyYEHHUS] — HOCHUTENSI BUIOBOM
uH(pOpMaIMK, ¢ KOHTPOJIMPYEMBIM yPOBHEM HX WH(OPMATUBHOCTH. Pe3ynbrarhl pabOThI
MOTYT OBITh HWCHOJB30BaHBI TPU pPa3padOTKEe HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI
MOMEX0YCTOMYMBOIO KOJAUPOBAHUS BUAOBBIX TAHHBIX JUCTAHIIMOHHOTO 30HANPOBAHUS.
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