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B paGore pam xpatkmit 0630p pesy.braTos, noryueHHoix B IOA CO PAH c¢ 2010 mo 2019 r., mo mpo6e-
MaM aTMOC(EpPHOil KOPPEKIMH CIyTHUKOBBIX M300pasKeHUH 3eMHOIl MOBEPXHOCTU U ONTHYECKON CBSI3M Ha pacce-
STHHOM JIa3epHOM U3JIyYeHH! B ONTHYECKOM JNAlla30He [UIMH BOJH B aTMocdepe U Mo/ BOJOI.
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BBeaenue

B crarbe mpezcTaBiieHbl Pe3yJbTaTbhl HCCJEL0BA-
HUil 3a TIOC/JeQHUE TIATh JIeT 10 JBYM HAyYHBIM Ha-
npasiaenusim B MOA CO PAH. IlepBoe cBsizano
C IPHUMEHEHNEM CIIyTHHUKOBBIX CPEJCTB IIaCCHBHOTO
30H/IUPOBAHNS 3€MHOIl IOBEPXHOCTH B ONTHYECKOM
Janaszone JUIMH BoJaH. Ero memm 6bumm cpopmyspo-
BaHbl akajemukoM B.E. 3yeBbIM 1pu onpejeseHnn
TeMaTHKN (yHAaMeHTaJIbHBIX uccaeqoannii MOA CO
PAH.

Bropoe HampaBieHne — onTHYecKas CBsI3b Ha
pacCestTHHOM JIa3epHOM M3Jy4YeHHH B aTMocdepe U BOJI-
HOll cpenax. Teopernueckue ¥ 3KCIEPUMEHTAJbHbIE
paboThl B 3TOM HampaBJeHUN ObLIN HAYaThl 1O HaIIed
MHHUIMATHBE B J1aGOPATOPHK PACIPOCTPAHEHUST ONTHIE-
CKIX CUTHAJIOB M B Hacrosiee BpeMs BxoauT B IIpo-
rpamMmMy dyH/IAMEHTATbHBIX uccaegoBaHuil MHCTHTYyTA
mpoextoM Ne 0368-2016-0003 «IIpsmble m o6patHbIE
3a/lauu 30HMPOBAHUSA aTMOC(hEPbl U 3€MHOI MOBEPX-
HOCTH, arMocepHast KOPpeKIHs U KOMMYHHKAINOH-
Hble OITHKO-3JIEKTPOHHbIE CHCTEMbl Ha PACCESHHOM
JIA3EPHOM M3JIyYEHUU>.
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ArmocdepHasi KOPPEKIHs CIIYyTHHKOBBIX
n300paskeHnii 3€MHON MOBEPXHOCTH
B ONTHYECKOM [HaNa3oHe /IINH BOJIH

B [1, 2] paccMOTpeHBI OCHOBHBIE Pe3YJIbTATHI,
nosyuentbie B Mucruryre ontuku armocdepsr (MMOA)
CO PAH B stom nanpapienuu g0 2009 r. AxieHT
B paboTax cjieJlaH Ha Pe3yJbTaTax MCCJAeJOBAHUM, CBSI-
3aHHBIX C CO3JaHHEeM IPOrPAaMMHO-MH(MOPMAIMTOHHBIX
CPEJICTB, KOTOPble IMO3BOJIIOT YYeCTb BIMSIHHE aTMO-
cheppl Ha XapaKTePHCTHKHM CBETOBBIX INOTOKOB, H3Me-
psieMble C IOMOIIBIO ONTHKO-3JIEKTPOHHBIX MPUGOPOB
KOCMHMYECKOTO WUJIM aBUAI[IOHHOTO 6a3MpPOBAHUSI.

AtMocdepHas KOMIIOHEHTa H300pakKeHUs MOXKeT
paccMaTpuBaThCsl KaK TOJE3HBI CHTHAJ, €CIU peyb
UAeT O BOCCTAHOBJICHWW U3 CIYTHUKOBBIX WM3MEpEHUI
coCTaBa M XapaKTEePHCTHK aTMoc(hephl, WIN KaK HCKa-
sKafolil GakTop, ecyn Iesblo TTACCUBHOTO 30HAMPOBA-
HUS SABJAIOTCS XapPaKTePUCTUKH 3eMHON MOBEPXHOCTH
WM 00bEKTOB, HAXO/SAIINXCS Ha Hell wim B aTMocdepe.
3mech u najnee noj atMocdepHoil KoppeKIneil ToHuMa-
€TCSI TeXHOJIOTHSI YCTPaHEHHs M3 M300paskeHuil pajua-
IIHOHHOTO «CJiefia» aTMOCQepBl.

B 2010—2018 rr. nccsenoBanns 6bLTH HATIPABJICHBI
Ha CO3/IaHue AJITOPUTMOB BOCCTAHOBJIEHHS CIIEKTPAJb-
HBIX K09 PUINEHTOB OTPAKEHNUS 3€MHON TTOBEPXHOCTH
10 IAaHHBIM €€ CIYTHIKOBOTO MaCCUBHOTO 30H/POBAHNS
B BuguMOM n Y®D-nuana3oHax JJAUH BOJH C yY4€TOM
c(HEepPUYHOCTH U HEOJHOPOJHOCTH CHCTEMBbI <«aTMocde-
pa—3eMHad MOBEPXHOCTb». BblIN IpessoskeHbl KpUTe-
pun pasbueHns W3006paKeHWHl Ha W30OIIaHApHBbIE
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006J1acTH, UCCIeI0BAHO BJIUSHUE TOJISPU3AINN PACCESH-
HOTO COJTHEYHOTO M3JTy4eHUsT Ha TOYHOCTb BOCCTAHOBJIE-
Husg ko3pPuinenToB oTpaskenna. PaccMaTpuBaiuch He
TOJIbKO TOPHU3OHTAJIBHO OJHOPOAHASI ¥ BEPTUKAJILHO
CTpaTuUIMPOBAHHASA  HEOJHOPOAHAS  a3PO30JbHO-
razoBasg armocdepa, HO U cJydail TOPHU3OHTAIBHO-
HeoHOpoAHOIl (pa3opBaHHOII) 06JaYyHOCTH B a3po-
30pHO-Ta30Boit arMocdepe. [lo 2017 r. atm pa6oTHI
TIPOBOJIJIACH TOJTBKO HA TIpUMepax 06paGOTKH CITyT-
HUKOBBIX W300pakeHuil, TOJydaeMbIX 3apyOeKHBIMU
CUCTEMAMU JUCTAHIIMOHHOTO 30HINPOBAHUA 3eMJIH.
C 2010 mo 2015 r. B paMKax IIpOTPaMMBI COBEPITEHCT-
BoBaHus mpubopHoii 6a3pr uHcTHTYTOB CO PAH 6bLIa
sakymreHa B CHIA u mepegana MIOA HazeMHas cTaH-
mast 2.4 XLB (Orbital Systems, LTD) ans npuema
uHOOPMAIUH C HEKOTOPBIX U3 3THX CITyTHUKOB.

[Tpo6semMa aTMocdepHOiT KOPPEKIINHU CITy THIKOBBIX
n306pakeHNil OcCTaeTcs aKTyaJbHOII W B HacTosliee
BpeMsa. TombKO 3a ToOcJeAHWE S JeT eif TOCBAIIEHBI
JIECATKY Ty OJIUKATIHIA.

C 2015 r. Hamm wuccieoBaHMUs ObLIH CBS3aHbI
C pellleHNeM 3aJla4ui pPaHHero OOHAPYKeHUS MaJjopas-
MEPHBIX TEIJIOBBIX aHOMAJINIl Ha OCHOBE aHAIM3a CITYT-
HuKOBBIX M K-u3o6paskeHuit 3eMHOI  TTOBEPXHOCTH
(B 4acTHOCTH, JIECHBIX MOXKapoB). B aBTOPUTETHBIX
HAay4YHBIX NyO6JUKaNusAX, B JAOKJAJaX Ha MeXKIyHa-
POAHBIX KOH(depeHIHIX ObLIO TTOKa3aHO, YTO CO3/aH-
Hble HAMH TPOTPaMMHO-WH(OPMAITMOHHBIE CPeICTBA
JUIST paHHETO OOHAPYKeHUS MATOPa3MePHBIX TETLIOBBIX
aHOMAJINIT He YCTYTAloT WCIOJb3yeMbIM, HAIpUMeD,
B NASA.

B mocaegHme oAbl MBI paccMaTpuBaiu  6osiee
CTIOKHYIO OOpaTHYIO 3ajJadyy MaCcCHBHOTO 30HAMPOBA-
HUSI — BOCCTaHOBJIEHWE B BH/JVMOM [JHAlla30He JIJIUH
BOJH K03((PUIMEHTOB OTPAKEHUSI 3eMHOI IIOBEPXHO-
CTH, TIOI KOTOPBIMHU TIOHNMaeM 37ech U Jlajiee UX cpell-
HUe 3HAuYeHUsS B TpefesaX MIHOBEHHOTO YTJa TIOJSA
3peHus TPUEeMHON CUCTeMBbI, WU, WHAYe, B TIpeesax
MUKceIs n306pakeHns.

B nammux pa6otax [3, 4] mpeasoskeH HOBBII airo-
puTM o6pallleHusl B pacipejiejieHue KoapduiueHToB
OTpa’KeHUsI SIPKOCTHOH CTPYKTYPBI CBETOBBIX MOTOKOB,
¢opMUPYOIMKUX CIOYTHHKOBBIE U300paKeHUs] 3eMHOI
TTOBEPXHOCTH B BUANMOM 1 Y D-anana3oHax AJIUH BOJH.
AJITOPUTM cO3[aH I pellleHns 3aJadyd B cJeTyiorieit
nocraHoBke. Ha Bbicote /iy or cdepuyeckoii 3eMHoit
TTOBEPXHOCTU ~ PACIIONIATAETCsl TACCHBHAS  CITyTHUKO-
Basl OITHKO-3JIEKTPOHHAS CHCTEMa, OPHEHTHPOBAHHASI
B HaNpaBJeHNN ©y W Belylias HabJfoJeHNe 3a yd4acT-
KOM 3eMHOIl TOBEepPXHOCTH. 3eMHas IOBEPXHOCTbD —
JaM6epTOBCKasl ¢ HEM3BECTHBIM pacIipe/ieleHIeM Koad-
durmenTa orpaskenud. [IpocTpaHcTBeHHOE pa3peleHne
OTITHYEeCKOTO MPUEMHUKA CUUTAETCS TIOCTOSTHHBIM B TIpe-
nenax HabuomaeMoil ob6mactu. Ha BepxHIOIO TpaHUILY
arMocepbl TaJaeT TOTOK COJHEUHOTO WM3JIydeHUs
B HAIPABJIEHUH Ogy,. 1pebyeTcs, 3Has ONTHYECKHe Ia-
paMeTpbl aTMocdepbl U 3HAYeHUsST WHTEHCUBHOCTH, M3-
MepeHHbIe CITyTHUKOBON CHCTEMOil, BOCCTAHOBHUTH KO-
appuIeHT OTPAKEHUS 7.

Pemrenne 3amaum cTpOUTCS CIEAYIONNM 06Pa3oM
[3—5]. MHTeHCUBHOCTb NPUHUMAEMOTO CITyTHUKOBOM
cucteMoii uanaydeHus Iy, COCTOUT U3 MHTEHCHUBHOCTEI

COJIHEYHOH ABIMKH [, — u3iaydyenus: CoJsiHIa, paccesiH-
HOTO B atMocdepe U He OTPAKEHHOTO 3eMHOI MOBepX-
HOCTBIO; [y — HepaccesTHHOTO U3JIy4YeHUsI, OTPA’KeHHOTO
Ha6JI0IaeMbIM  YYACTKOM 3€MHOil TIOBEPXHOCTH; II0-
BEPXHOCTHOW JBIMKH [, — PacCesTHHOTO WU3JIy4eHUsd,
OTPaKEHHOTO OT 3eMHOIl TTOBEPXHOCTH U SIBJISIIONIETOCS
JIOTIOJTHATETbHBIM HCTOYHHKOM ee ocBemeHnsa. Ecam
CYUTaTh, YTO B TpejiesiaX IMHUKCEJS MOBEPXHOCTDh OJ[HO-
poAHa, a KOMIIOHEHTBI M3JIy4eHUsI MEHSIOTCS He3HadH-
TeJIbHO, U YYUTBHIBATH TOJBKO [OIOJHHUTEJbHYIO OCBe-
MEHHOCTb 3eMHOI MmoBepxHOCTH 1-fI KpaTHOCTH, TO JJIs
TIONCKA 7y f HEOOXONMO PEIUTDH HEJTMHEHHYIO CHCTEMY
ypaBHeHUIl.

Pemenne cucrembl pacnajiaetcd Ha JBa sTamna. Ha
1epBOM 3Talne orpe/ensercd BeandnHa Q = 7y Eg,, U3
CUCTEMBI YpaBHEHUI:

Isum (xw,lr yw,l) - Isun (xw,lv yw,1) =
N
= %GXP(—H) + ZQka,u
T k=1
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Isum (xzw,N » Yo, N) - Isun (xwv,z\’ y Yo, N) =
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= 171: - eXP(—TN) + Qka,Ny
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TIe | — KOCHHYC yIJIa MeXJy HalpaBJeHHeM Ha IIpH-
eMHYIO0 CUCTeMY W BepTHKAJTbI0O B HaOJIIOJaeMOil TOUKe
MOBEPXHOCTH; T — ONTHYECKas [AJMHA TPacchl; f; —
dyukiusa pasmbitug touku (OPT) kanana dbopmupo-
BaHHA GOKOBOTO IMOJICBETA TIPU HAGJIONEHUN -l TOUKH;
H,, — uHTerpas 1O IOBEPXHOCTH R-TO INHUKCeJs OT
DOPT kanasa ¢opMupoBaHUsA GOKOBOTO TOJCBETA TIPU
HabMoZeHnn i-To nukcessa; Eg, — OCBEIeHHOCTb 3eM-
HO#l TTOBEPXHOCTH.

Ha BropoMm stame omnpezenserca KoadduinueHT
OTpasKeHUs U3 HeJUHENHOU CUCTeMBbI:
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E = rsurf, N 1+ erurf,k : Hk )
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Hl(1) = J‘J‘hl (xz{w — Xw» y;w - ym)d%;d%@ ’ (4)
Si

TZle Tgyf,i — UCKOMOe 3HaueHHe Kod(dHIMeHTa oTpa-
JKEeHUS B i-M THKcese m3obpaskenus; iy — DPT kana-
Ja  (QOpMHUPOBAHWS JIOTIOJHUTEIBHOH OCBENeHHOCTH;
Hl“) — WHTErpaj Mo MOBEPXHOCTH [-TO THKCEIs OT
DOPT xanasa GHOpMHUPOBAHUA JOMOJHUTETHHON OCBe-
MIEHHOCTH.
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Peamuzanns momo6HOTO TMOAX0Aa TpeGyeT CyIIecT-
BEHHBIX 3aTpaT MAIUHHOTO BpeMeHW. /I/ig ycKopeHUS
pPacveToB MBI TIPEIOKUIN MCTOTb30BATDH P CJAEAYIO-
mux npueMoB [6—9]. IlepBbiit — paszbuenne uzobpake-
HUIT Ha M3oILIaHApPHBIE 30HBI [6, 7], BTOpOil — orpaHu-
YeHHEe pPa3MepoB YYUTbIBaeMoil o6sacTu hopMUPOBAHUS
6OKOBOTO TI0/icBeTa 1 06JacTu (POPMHUPOBAHUS JOTIOJN-
HUTEJbHON OCBEIIeHHOCTH, CO3JaBaeMoil caMoil TIo-
BepXHOCTBIO [8], TpeTnit — anmpokcuManus HEKOTOPBIX
COCTaBJISIIONINX WHTEHCUBHOCTEl — M3JIydYeHUs , MPHUXO-
JUAIIIX Ha BXOJHOW 3pavyoK MPHUEMHOIl CHCTEMbI M3 Ha-
TIpaBJIeHNsT Ha HabJoaeMyIo TOUKy ToBepxHOCTH [9].

B [3, 4] mamu mokasana 3(p@PeKTUBHOCTh AaJTo-
PUTMOB, pPeaJu3yIONNX 3TH TPHEMbl, B CPaBHEHUN
¢ KOHKYPHUPYIOITIMH.

Cuoetytoniuii atan pelreHusi o6paTHBIX 3a/a4 Tac-
CUBHOTO CITyTHUKOBOTO 30HMPOBAHUS 3€MHOI TOBEPX-
HOCTH OBLT CBSI3aH C MCCJIeJOBAaHUEM BO3MOXKHOCTH 30H-
MUPOBaHNUS B IIPOCBETAX PA30PBAHHON OGJAYHOCTH.
HekoTopble pe3yJbTaThl 3THX HMCCIEJOBAHUIN YIIOMSHY-
TBI B pabotax [10, 11]. B [10] mpuBeneHb! pe3yabTaThl
CpaBHEHHUSI [BYX TIOAXO/0OB MPH PENIeHUN CTOXaCTHYe-
CKOTO ypaBHEHUS TIepeHoca: MeTOoJla HeNoCpe/ICTBeH-
HOTO MOJIeJIUPOBAHUS TpaeKTOpuil (POTOHOB B cTOXAC-
THYeCKO cpene u npeanoskerHoro I'.A. TutoBbiM [12]
MeToJla 3aMKHYTBIX ypaBHeHuii. CpaBHeHHe MMOKA3aJo,
YTO pasjinyue Pe3yJbTATOB BBIYUCTIEHUIT MOXKET TOCTH-
ratb 20—30%, ofHAKO B psaje ciaydaes (ITpU HEKOTOPHIX
Ha6opax HayaJbHbBIX JAHHBIX) OTJIMYME TIPU BeeX Gal-
JlaX 06JJAaYHOCTH OTPAaHUIHBAETCA 5%.

B [10, 11] BbIOIHEH aHAIN3 3aBHCUMOCTH HHTEH-
CHBHOCTH W3JIy4YeHWs, IPHHIMAeMOro CIyTHUKOBOI
CUCTEMOM, OT paJnyca MPOCBeTa B CIJIONTHOM 00JJaYHOM
nose. Pacyerst metogom Monte-Kapso mokasamu, 4to
paanyc TpocBeTa, MPH KOTOPOM BJNSAHUE OOJAYHOCTH
Menbire 10%, MeHseTCS B 3aBUCHMOCTH OT CXEMBI Ha-
6mo1eHa oT 4 10 15 KM.

B03MOXHOCTD MCTIOJIB30BAHMS TTAPAJLIETBHBIX BBI-
yncienuit MetogoM MonTe-Kapao mpu atMocdepHoii
KOppeKInu paccMoTpeHa B [13] mpu MoaenmpoBaHUU
BOCXO/ISIIMX CBETOBBIX TIOTOKOB Ha BepxXHell TpaHMuIile
armocepsl. [Tokazano, 4yTo 3aTpaTbl BpeMeHU Ha IIPO-
BeJleHIEe YNCJIEHHBIX 9KCIEPUMEHTOB  COKPAIIAIOTCS
B YHCJO Pa3, MOYTH PABHOE KOJMYECTBY IIPOIECCODPOB,
MIPOU3BOJSIINX BbIYUACTECHHUS.

BinsgHne ydera MOJSpU3alUd HA TOYHOCTH BOC-
CTAHOBJIEHUSI OTPAKATEJNbHBIX CBOMCTB MPH MaCCUBHOM
CIIyTHHKOBOM 30HJMPOBAHUN 3€MHOI MOBEPXHOCTU Pac-
cMoTpeHo HaMmu B [14, 15] mpm cTatucTyeckoM Mo/e-
JIUPOBAaHUH Tporecca (OPMUPOBAHUS CITYyTHUKOBBIX
n3obpakeHmit 3eMHOIl moBepxHocTH. [lokaszaHo, dTO
HeyYeT TOJIIPU3AINH M3JyYeHUs MPH BOCCTAHOBJIEHUN
K03 UINEHTOB OTpakeHUus CJab00TPAKAIONINX II0-
BepxHOCTell (HalpuMep, pPacTHTEIBHOCTh MM BOJHAS
MOBEPXHOCTh) B KOPOTKOBOJIHOBOH YacTH BHANMOTO
JINaTla30Ha MOJKET IPUBECTH K 3HAYUTEIHHBIM ITOTPEI-
HOCTSIM U Jla’ke K OTPHUIIATeTbHBIM 3HaUYeHUIM Koadhu-
IINEHTOB OTpaskeHNd. TO eCThb CYIIeCTBYIOT CHUTYyaIlnH,
xorpa addexrtuBHasg atMocdepHas KOPPEKIUsS HEBO3-
MOKHa 6e3 ydeTa MOJISIPU3AIINI OIITHYECKOTO U3y YeHNS.

Haxonell, Ba)KHBIM OTJIMYMEM HAIIUX WCCJIEJ0BA-
HUIl ¥ pa3pabOTOK OT MPOBOAUMBIX B TPEIBIAYIINE
JECSTHJIETUST SIBJISIETCS TO, YTO MBI MepBBIME B Poccun

(1 B Mupe) TUPUCTYNMIH K CO3JAHUIO IPOTPAMMHO-
MHMOPMAIMOHHBIX CPeACTB aTMocQepHOoil KoppeKIun
n306pakeHNil 3eMHO}l TOBEPXHOCTH, IOJYYeHHBIX OTe-
yectBeHHbIME TipuGopamu «Canryp» u TCA (cuyTHHK
«Pecypc-T1») 1 KMCC (cniytHuk «Meteop-M»).

Onruyeckas cBSI3b Ha pPaCCE€AHHOM
WA OTPAKE€EHHOM JIa3€PHOM U3JAYYE€HUUN

B mocnennue necATHieTHsI B MHUpPE CTaJU Pa3BU-
BaTbcd ONTHYECKNEe KOMMYHUKAITMOHHBIE CHCTEMBI,
OCHOBAaHHbBIE HA WCIOJb30BAHUN OTKPBITBIX KaHAJOB
cBsI3u B 06€3BO3/YIIHOM MPOCTPAHCTBE, B aTMocdepe
¥ BOJHOII cpejie, TIO3BOJISTIONINX TepefaBaTh W IPHHU-
MaTb MH(OPMAIMOHHbIE TIOTOKU B IpeJesaX MpsIMOoit
BHJNMOCTH. 3a Py6GesKOM CHUCTEMbI CBSI3U 3TOTO THIIA
vame HasbiBaioT cucteMamu LOS (Line of Sight). ITo-
JIE3HBII CUTHAJ B HUX — HepaccesHHOe ONTHYECKOe
nznyderne. CyIIecTBYIOT KOMMepuyecKme o6pasIbl Ta-
KUX ONTUKO-3JIeKTPOHHBIX cucteM cBa3u (OICC),
nanpumep mMozeM PAVLight ET-4000.

OcHoBHOe n0cToNHCTBO LOS-CBSI3M — BBICOKOCKO-
pocTHasg Tepenada JaHHBIX. OJHAKO BO3MOKHBI ee
TpepbIBaHMsA, CBS3aHHbIE C BO3HUKHOBEHHEM MPEIAT-
CTBUI Ha JTUHUU PACTIPOCTPAHEHUS M3JIydeHNI U ¢ «be-
raHueM My4YKas IO IJIOCKOCTH alepTypbl IPUEMHUKA,
BBI3BAHHBIM TYPOYJIEHTHBIMU ITyJbCAIISIME  OINITHYE-
CKIX XapaKTePUCTHK B OTKPBITHIX KaHaJaX CBS3H.
ITUX HEJOCTATKOB IIOYTH JIMIIeHa OITHYecKas CBS3b
BHe TIpaMoii BuamMocTu. CHCTeMBbl Takoil CBS3U 3a
py6eskoM yate HasbIBaloT cucteMamMun NLOS, B oreue-
CTBEHHOI JMTepaType — OUCTATUYECKUMU WJIU 3arOpu-
30HTHbIMH. HecMOTps Ha TO, YTO O BO3MOKHOCTH pea-
JIN3alluU TaKoil CBS3U cOOGIIAIOCh B HAYUYHBIX TIyOJIH-
kamuax eme B XX B. (mampumep, [16]), Teopetnueckue
W 3KCIePUMEeHTAJIbHbIe HCCJAeIOBAHUS IIPOJOJIKAIOTCS
B HacTosIIee BpeMs.

V3yJeHne oNTUYeCKOW CBSI3M HA PACCESTHHOM Jia-
3epHOM W3JIy4YeHHU B HallleM HHCTUTYTe HAYalIoCh II0
nannmaTuBe bB.J[. BopucoBa [17]. TlepeuncsiuMm Heko-
TOpDbIE PE3YJIbTAThl TEOPETHUYECKUX W IKCIEePUMEHTATb-
vbIx uccaegoBanuii OICC, nonyyennsie B TOA CO
PAH c 2015 .

B [18] mpemnoxena HoBasg addeKTHBHAS BepCHS
QITOpUTMa /IBOMHON JIOKAJTbHOH OIIEHKH B MeTo/e
Monte-Kapso. Ha ocHoBe aToro ajsroputMma ocyiect-
BJIEHO CTAaTHCTUYECKOe MO/JIeJTMPOBaHue TePeaTOYHBIX
CBONCTB BHemHHUX Oucratndyeckux Kaxaaos OICC
C y4eToM onTHYecKoil Momesnn atMocdepHoil (BoaHOiT)
cpelibl U XapaKTepUCTUK TIPUEMHOTr0 6JI0Ka ONTHYECKO-
ro m3aydyenus [19, 20]. [lanHble cTaTHCTHYECKUX YHC-
JIEHHBIX 9KCIIEPUMEHTOB MO3BOJIMJIN CJEJaTh BBIBOJ
0 TOM, YTO JaJIbHOCTD JelicTBus 6ucrarmieckux OICC
B atMocdepe B BUIUMOM AMalia3oHe JJINH BOJTH MOKET
JocTUraTh coTeH, B Y D-nmamna3oHe — JeCATKOB KIJIO-
MeTpoB. CKOpPOCTb TIepefjayil JaHHBIX COCTABJSIET OT
4-10% go 2 - 107 T B BogHOM cpelle TaJbHOCTD Jeii-
crBus 6ucrarndecknx OICC mosker mocrurarb 100 M
CO CKOpOCTBIO Tlepe/laun JaHHBbIX, JesKallell B TOM Ke
WHTEepBaJe YacTOT, W 3aBUCHT OT TE€OMETPHYECKUX Xa-
PAKTEPUCTHK W ONTUYECKUX CBOIICTB BHEITHETO KOMMY-
HUKAIIMOHHOI0 KaHaJa.
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[l 3KCIlepUMeHTaJNbHBIX HCCJIe0BAaHUN MBI CO3-
naan jabopatophble MakeTbl Omncrarmdeckux OICC.
OcHOBHBIE pe3yJbTaThl 3THX IKCIIEPUMEHTOB OMYOJTH-
KoBaHbBI B [21, 22] u cBozsTca K crenyioieMy. ba3zo-
Bas (paccTosiHME WCTOYHUK — MPUEMHUK) AaJbHOCTD
JleficTBUST MaKeTOB Ha /JINHE BOJHBI U3JIy4YeHUsS WM-
MyJIbCHOTO JIa3epHOro ucTouHuKa A = 510,6 HM cocrTa-
Buma 70 KM, B TeMHOe BpeMs CYTOK TIIpH cpeJHeil
MolHocTH u3aydeHus 12 Br. B Y d-puanasone npu
A = 255,3 HM JocTurHyTa 6a30Bas [JaJbHOCTb JeNCT-
Bug n0 1 kM B mo6oe BpeMsI CYTOK; CpeIHssI MOII-
HocTh YD-UCTOYHMKA Ha [[Ba IIOPS/AKAa MeHbllle, 4yeM
B BU/IUMOM /Malla30He JJINH BOJIH.

[ToneBble sKCTepUMEHTHI B BOHOI cpefie MpOBe-
JleHbI Ha OHOM U3 03ep ToMckoii 06;. VcmbITaHbl 1Ba
JabopaTOpHBIX MaKeTa ¢ HMcToYHUKaMu Ha A = 510,6
u 445,0 aM. CpeqHsIS MOIMHOCTDb M3JTy4YeHUS B HAYAIb-
HOWl To4ykKe (OPMHUPOBAHMUS OUCTATUIECKUX KOMMYHH-
KAI[MOHHBIX KaHaioB mpu A = 510,6 HM JocTHTaIa
2,0=3,0 Br, npu A = 445,0 um — 13—20 mBr. [laa
OIIepATUBHOIO KOHTPOJIS ONTHYECKOIO COCTOSHUSI BOJ-
HOW cpenbl OBLT CO3/IaH W WCHBITAaH B JaGOPATOPHBIX
7 TIOJIEBBIX YCJIOBUSX HM3MepHTe b K0a((UINEHTOB ee
ocnabieHust Pegt. B TMOIBOMHBIX 3JKCIEPUMEHTAX J0C-
TUTHyTa 6a30Basl JaJbHOCTD JelicTBus MaketoB ODCC
Ha paccesHHOM Ja3epHoM u3uaydeHuu ot 20 mo 50 M.

B maxkerax o6ucratmdyeckux OICC mpu sKcIepH-
MeHTaX B aTMoc(epe U B BOJHOI cpejie UCIIOTb30BAHBI
duaprper Semrock FF01-442,/42-25, FF01-257 /12-25,
LLO1-514-12.5 wu OTO2JIeKTPOHHBIE  YMHOKUTENN
DIY-142, ©DIY-84, YDK-A4I-2, YOK-4T-4.

Pe3yabTaTbl TeopeTudecKUX M IKCHEPUMEHTANb-
HBIX HCCJIeOBAHUII COOTBETCTBYIOT MIPOBOMY YDOBHIO.

3akouenue

B naspHeiineM Mbl IIpejnosaraeM HAIPaBUTb OC-
HOBHbIE YCHJHS B HCCJEJOBAHUAX, CBSI3aHHBIX C IIPO-
6sieMaMn aTMoc(epHOil KOppeKINH, Ha Pa3BHUTHE IIPO-
TpaMMHO-MH(MOPMAIIOHHBIX CPEJCTB C IIeJbl0 ydeTa
HeslaMGepToBoCTH OTpaxkeHus (usiydeHus) u peibeda
3eMHOI TIOBepXHOCTH, TOPH3OHTATIbHOH HEOJAHOPOIHO-
CTH ONTHYECKUX CBOHCTB aTtMocdepbl. OCHOBHBIM HC-
TOYHUKOM CHYTHUKOBBIX [aHHBIX /i1 HMX TeMaTHye-
CKoil 06paboTKu 6YIyT oTeuyecTBeHHbIE cucTeMbl /[33.

[Iranupyercsa BBIABUTH OOIIHE 3aKOHOMEPHOCTH
B 3aBICHMOCTSIX XapaKTePHCTHK KAayecTBA KOMMYHHUKA-
IMOHHBIX KAaHAJIOB OT ONTHKO-TEOMETPHYECKNX YCJIO-
Buif ¢yHKkumoHMpoBaHng Oucratndecknx OICC.
C »3T0il Ienblo TPH WHTEPIpeTAINH 3KCIepPHMEHTAID-
HBIX JAHHBIX OYIyT HCIIOJb30BaThCS Pe3yJbTAaThI OIle-
PATHBHOTO KOHTPOJS ONTHYECKOTO COCTOSIHUS aTMO-
cdeppl, HEKOTOpble AaCNeKThl KOTOPOTO M3JIOXKEHBI
B pabotax [23—25].

Oco6oe BHuMaHne OyJeT y/esleHO TeopeTHYeCKO-
My U 3KCIIePUMEHTAJIbHOMY HM3Y4YeHHIO MO/BOJIHOII Gec-
TIPOBOJHON OUCTaTHUeCKOW CBA3W B BOJAHBIX Cpefax
C Pa3UYHBIMH ONTHYECKUMH CBOHCTBAMU.

Astopsl 61arogapusl gupekropam MOA CO PAH
I'.T. MarBuenko u W.B. Iltamuuky 3a NoAJepKKY
(B ToM wumcie UHAHCOBYIO) HANIUX WHCCIeIOBAHUIL
U, Ipexk/le BCero, IOJIEBbIX SKCIIEpUMeHTOB. buiarosa-

puMm B.B. I1BaHoBa 3a akTUBHOe TBOpYeCcKoe yuacTue
Ha TIepBOM 3Talle CO3JaHUSA JabOPATOPHBIX MaKeTOB
6ucratndecknx OIDCC n TpoBefieHNSA SKCIEPHIMEHTOB
B atMoc(epe u B BoJHOI cpefe [21, 22].
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The results obtained at TAO SB RAS in 2010—2019 on problems of atmospheric correction of satellite im-
ages of the Earth surface and of optical communication based on scattered laser radiation in the optical wave-
length range in the atmosphere and under water are briefly rewieved.
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