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AHHOTAUMSA

B pabGote paccmorpeHs Bompockl BbiOOpa W (HOPMHUPOBAaHHS TPOCTPAHCTBA
MH(GOPMALIMOHHBIX MPHU3HAKOB ISl KIACCU(PUKALMU 3XO0-CUTHAJIOB OT Pa3IMYHBIX THUIIOB
MOACTWIAOLINX ITIOBEPXHOCTEM, c(hOpMHUPOBAHHBIX 060pTOBOI araparypou
pPaaMONIOKAIMOHHBIX CHCTEM. B MOMOOHBIX cHUCTEMax JOCTATOYHO CIOKHO peIIaeTcs
3ajlaya  Kiaccu@ukauuu HabOmronaeMblx ToBepxHOocTedl 3emud. I[losTomy, B 1emsx
peanu3aluyd CHUCTEeMbl Kiaccuukanuu, TpeOyeTcss MpeABapUTENbHO ONpPeNeTuTh |
POAaHATU3UPOBATh HMH(DOPMAIMOHHBIE MPU3HAKU 3XO0-cUrHajgoB OoptoBbix PJIC,
COOTBETCTBYIOIIME OINPEAEIIEHHBIM THUIIAM NOJCTUJIAIOIIMX MOBEPXHOCTEH. Pe3ynbraTrom
paboTHI ABIISIETCS pa3paboTKa anropuTMa KiacCu()hUKAIMU MOJCTHUIAONINX TTOBEPXHOCTEH

o OI1P.

KiroueBble ciioBa: kinaccudukamus, TMOJCTUIAIONIAS TMOBEPXHOCTh, 3XO-CHUTHAJ,
OOpTOBBIE  PAJIMOJIOKAIIMOHHBIE CHUCTEMbI, J((EKTUBHASI TOBEPXHOCTh PACCESHUSA,

MPOCTPAHCTBO MH(POPMAIIMOHHBIX TPU3HAKOB.
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BBenenue

CerogHs B KayecTBe YCTPOMCTB HaOJMIOAEHMS 3a 3€MHOM IOBEPXHOCTHIO
MPUMEHSIIOTCSl Pa3IMYHbIE CHUCTEMBI OOpPTOBOrO JOKAIMOHHOTO MoHuTopunra [1-4]. K
TaKUM CHUCTeMaM cOopa MH(GOpPMaLUU O 3eMHOM MOBEPXHOCTH, 0a3UPYIOIIUXCS HAa MaJIbIX
neratenbHbIX ammapartax (JIA), otHocsTcs: mmdpoBas (oTo- BHAECO amnmaparypa;
terioBuszop; MK-kamepa; paauosokallmoHHblE cuUCTeMbl; cueTyuk [eiirepa u np. Ha
oopty JIA kpenutcs HeoOxoaumoe, neOpeduciaeHHoe BhIlle, 000pyI0BaHKE, ITPU ITOM, B
LeagX MHUHHUMHU3ALMKM ~ Macchl TIpy3a, 0OpabOTKy 3aperuCTpUPOBAaHHBIX  JTAHHBIX
HEOOXOJMMO BBIIIOJIHATH B Ha3€MHOM IMyHKTe ynpasiieHus JIA, mepenaBasi JaHHBIE IO
KaHaly OECpOBOIHOM CBSI3U MJIM UCTIOJIB30BaTh PEKUM MOCTOOPAOOTKH.

Manorabaputasie O6oproBeie PJIC  oOnamaroT OOJBIIMMH  TPAKTUYECKUMU
noctonHcTBaMH. OCHOBHBIMU U3 3THX JOCTOUHCTB SIBIISFOTCA:

- peanu3auus MOHHUTOPUHIA 3€MHOM IOBEPXHOCTHM B  HEOJArONpHUSITHBIX
METEOYCIIOBUSX U B JTH0O0€ BPEMSI CYTOK, a TAK)KE B Pa3JINYHBIX CE30HHBIX YCIOBUSX;

- 0OCTaTOYHO OOJIbIIAs NaJbHOCTh JEHCTBUS;

- BBICOKAsi TOYHOCTb OIpPEAENICHUS] KOOpIMHAT OOHAPY>KMBAEMBIX (PUINUECKUX
O0OBEKTOB M OUEPTAHHUI KPOMOK MOJCTHIIAIOUINX MTOBEPXHOCTEH;

- BO3MOXHOCTb 32 KOPOTKHI NMPOMEKYTOK BPEMEHU OXBATUTH OOLIMPHBIE YUACTKH
Ha0JII0JaeMBbIX 30H;

- peasin3anys peXUMa B peajlbHOM MaciuTabe BpEMEHH U T.JI.

3aauu pajvoNIOKallMOHHON KIacCU(PUKAUU THUIIA 3€MHOM MMOBEPXHOCTHU J1I0BOJIBHO

YCIICHIHO pECIIar0TCA COBPEMCHHBIMU 60pTOBBIMI/I paanroJIOKaIMOHHBIMHU CUCTCMAaMMU.
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B cBsa3u ¢ stum, 1nenecoobpazHo 0OoJsiee MOIPOOHO PacCMOTPETh OCOOEHHOCTH
peanu3auuMd  OOpTOBOM  CHUCTEMBbI  KJIacCU(PUKALMM, pEAIU3yeMOl Ha  OCHOBE
MH(POPMALIMOHHBIX TPU3HAKOB HXO-CUTHAJIOB 3€MHOW TMOBEPXHOCTH, MPUHUMAEMBIX
ManorabapuTHON paauoIOKAIMOHHON anmapaTypoii JIA.

Takum oOpazom, ciemyeT pa3padoTarh aIrOpuTM KJIACCH(PUKAIMKA  THUTIA
MOJICTUJIAIONIMX TOBEPXHOCTEH M0 3apaHee OIpEACNICHHbBIM XapaKTepUCTUKaM 3XO-
CUTHAJIOB. 3ajaya pa3pabaTbiBaeMOro Kiaccuukatopa COCTOMUT B TOM, YTOOBI
AKCIIEPUMEHTAJILHO TIOJTBEPJIUTh €ro CIOCOOHOCTh JIOCTOBEPHO OMPEIESATh THIIBI
NOJICTUJIAIONIMX TOBEpPXHOCTEH ¢ OopTtoB ManorabaputHeix PJIC mnpu aBTOHOMHOM
MOHHUTOPHUHIE 3€MHOW MOBEPXHOCTH, B ToM umcie ¢ 6optoB BIIJIA. Takum o6paszom,
[[EJIbI0 HACTOSIIIETO MCCIEAOBAHNUS SBISETCS HAX0XK/IEHNE CTATUCTUUYECKUX SKBUBAJICHTOB
- 3aKOHOB pacCIpeleieHU 3XO0-CHUTHAJOB UIA PaJUOJIOKAllMOHHON KiaccCU(HUKAIIH

Pa3JINYHbIX THIIOB IMOACTHUJIAOIINX HOBCpXHOCTCfI.

Mogaenu paano10KAMOHHBIX CUTHAJIOB 3¢€MHOM MOBEPXHOCTH
Pannonokarmonnast kimaccu(pUKaMs HCIOIL3YET MOJIETN PACIPEACIICHH JXO0-
CUTHAJIOB OOPTOBBIX CHUCTEM HAOMIOACHUS. XOpOIIO H3Yy4YeHBl W TNPUMEHSIOTCS Ha
MPAKTUKE JJIs1 OIMKCAHUS 3XO-CUTHAJIOB 3€MHOM IMOBEPXHOCTH pacnpenencHus Penes,
Penes-Paiica u pacnpenenenue BeiiOynna, a Takke JsorapudMHUUYECKd HOPMaJIbHOE
pacrpeneneHrne Kak SKBUBAJICHT U ONMCAHUS MOPCKOM MOBEPXHOCTHU. MI3BECTHBI Takke

H JOpyruc pacnpeaciiCHusi, KOTOPLIC OIMHMCBIBAIOT MOJCIM 3XO0-CUI'HAJIOB 3€MHOH H
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MOPCKOH, a TaKXe IPYTUX TUIIOB MTOBEPXHOCTEN. ITO, HAPUMED, FaMMa-paclpeaeeHue,
K-pacnpenenenue, pacrpesenceHue Xu-KBajapaT U X0nTa, a Takxke JIp.

CraTtucTryeckne XapaKTepUCTUKH 3XO-CUTHAJIOB MOPCKOM M 36MHOM MOBEPXHOCTH
MPHUBEICHBI B padoTax [5-9].

Opnako, B cilydyae, HalpuMep, KOrja 3JIEKTPOMATrHUTHBIN JIyd MEpEeMENIaeTcsi OT
MOps Ha CYIIy, TO (UIIOKTyalluy PagruoOKAllMOHHOTO CUTHAJIA, OTPAKEHHOT'O OT FPAHMIIBI
paszena 3eMJI-MOpE JOJKHBI COOTBETCTBOBATH COOTBETCTBYIOLIEH MOJENH COCTABHOIO
BEKTOPHOTO pacnpeneneHus. MoJenm ¢ alrOpuTMbl  MOJEIMPOBAHUS COCTAaBHBIX
pacripeneneHuid  onucanbl B paborax [8, 9]. PaccMoTpeHue coCTaBHOTO 3aKoHa
pacupenesieHus BBIXOJIUT 32 PAMKH JIaHHOM CTaThU.

Jlna noctoBepHOM Kiaccupukauuu Kak ¢uznyeckux o0bexToB (PO), Tak U TUIIOB
MOCTUJIAIONINX TOBEPXHOCTEH, TpeOyeTCsl OMpeNeanTh COOTBETCTBYIOIIEE MPOCTPAHCTBO

UH(OPMAIIMOHHBIX MPU3HAKOB.

IIpocTpancTBO HHPOPMANUOHHBIX MPU3HAKOB KJIACCHPUKAITUU
[Tocne obGuapyxkenus B 30He moucka OO BO3HWKAET 3a7a4a WX KIIacCU(PUKAIIUM.
[Mpunannexxuocts @O TOMY UM HHOMY THUITY MOXXHO OMPEIEIUTD 1O HAOII0JaeMbIM 3XO0-
curHagzam PO u npu Hanuuum 3apaHee copmupoBaHHOW 0aze HHOOPMALUOHHBIX
kiaccudukanmoHHbIX npu3Hakax @O.
B kauectBe KilacCcU(PUKAIMOHHBIX MPU3HAKOB, OLICHHMBAEMBIM MO HAOJO/Ia€MbIM

9XO0-CHUI'HaJIaM, MOKHO HMCIIOJIB30BaTh CIICAYIOIIUC!
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- cpennee 3HaueHue dS¢dexTuBHOM moBepxHOCTH paccesHus (DIIP) ®O wumm,
COOTBETCTBEHHO, CpEe/IHEE 3HAUCHHE AMIUIUTY/I OTPAKEHHBIX CUTHAJIOB;

- 3HaUeHUs KOAPPUIIMEHTOB BapUaIlIN AMILTUTY/L;

- cpeliHee 3HaYeHHE UIUTEIbHOCTEH CUTHANIOB;

- JUINTETIbHOCTh ~ KOPPENSIMOHHON (DYHKIMU aMIUTUTY[ ¥ KOPPEJSAIMOHHOM
GyHKUIMU JIUTEIbHOCTEH;

- KOO(PPUIUEHT KOPPEISIUU MEXKIY aMIUTUTYAOH U JUIUTEIbHOCTHIO OTPa’KEHHBIX
MMITYJIbCOB;

- ckopocTth Habmogaemoro ®O V u np. [10].

Bo03MOXHBI 1 HEKOTOpBIE APYTUE MPU3HAKU: TEOMETPUUECKHE, MOJISPU3ALNOHHBIC
u 1. Takum obOpazom, s kinaccupukanmm DO nmocTatroyHo HMHYOPMAIMOHHBIX
MPU3HAKOB, IEPEUUCIICHHBIX BBIIIE.

Opnnako s kinaccuuKaiy MOICTUIAIONIUMX ITOBEPXHOCTEW BO3MOXKHA pa3padoTKa
aNropuT™Ma KiacCU(pUKAIMKU MO OJHOMY, JBYM WM HECKOJIbKUM Tpu3Hakam. B manHoM
paboTe noapoOHEE pacCMOTPUM CiTydai Kilaccu(UKALUU IO OAHOMY NPU3HAKY.

JIOBOJIBHO YacTo B KadyecTBe HHGOPMAIMOHHOTO TMPHU3HAKA, TO3BOJISIONIETO
JOCTOBEPHO  KJIACCU(UIIUPOBATHh  THUIBI  MOJCTWIAIOIINX  MOBEPXHOCTEH  3€MIIH,
UCIIONIB3YIOT OLIEHKY cpeanero 3HadeHus OIIP. Ilpu sTtom anroputMm knaccupukanuu
peanu3yercsi Ha OCHOBE comocTaBiieHUsl 3HaueHus: DIIP B3SITOro 3 COOTBETCTBYIOLIEH
0a3pl TPU3HAKOB KiIaccUPUKAUU OOBEKTOB M TMOACTHIAIOIIUX TOBEPXHOCTEH CO
3HaueHueMm OIIP, BBIYHCIIEHHOW MO MPUHUMAEMBIM 3HAYEHUSM aMIUIUTY][ 3XO0-CUTHaja

Ha0I0/1aeMbIX B cTpoOe mpueMHuka 6oprosoit PJIC.
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dPpPpexkTHBHAS MJIOUIAJAb PACCEUBAHNS PA3JIMUYHBIX BUJI0B MOBEPXHOCTEM

[Ipy nDpakTUYECKOM HCIOJIB30BAaHUM MATEMaTUYECKOW MOJEIM DXO-CHUTHaja
HEOOXOAMMO 3aJaTh €€ NapaMeTpbl, KOTOPbIE B CBOI OYEpPEAb ONPEAEISAIOTCS
XapaKTepUCTHKaMH OOPTOBOTO JIOKATOPa, YCIOBUSIMHU HAOMIOACHUS 32 3¢MHOW I MOPCKOM
MMOBEPXHOCTSIMU U UX COCTOSTHUSIMU.

XapaKkTepUCTUKH JIOKATOpa U YCIIOBUSI HAOJIOJEHUS SIBISAIOTCS HEOOXOJIUMBIMU U
JOJDKHBI OBITH 3a/laHbl pa3pabOTYUKOM cucTeMbl. [lapamerp QuroKTyanuid amMIuIUTYIbI
sxo-curHana Ajj, onpeaensercs 4epe3 BbIUMCICHUE CPEIHEN MOIIHOCTH OTPaKEHHOT'O OT
AJIEMEHTA MMOBEPXHOCTHU IJIomaAbto S ¢ ynenbHoi OIIP 6y, B penenax 0OCHOBHOIO Jy4ya U

BBIYHUCIIICTCS 110 (hopMyIie

r

Pti ,x? -C-T, M, GU2 -AQ .100,1%!7
T 2.(4n)* R -cos0, ’ (1)
( 713) i COS i

rae P — MomHoCTh nepenarurka B BT, 7, — IJIMTEIBHOCTH 30HAUPYIOLIETO UMITYJIbCA, C -
CKOpPOCTb CBETa, A — JUIMHA BOJIHBI B CPE/le pacIpOCTpaHeHus, Rij — HaKJIOHHas 1adbHOCTh
0 I, J-TO DSIeMeHTa pa3pelieHHUsl IOBEpXHOCTH, 0jj — yroa BU3UPOBAaHUS, 1) —
KO3 (ULUEHT MOTEPh, Oy, — yaenbHass OIIP snemenTa paspemenus nosepxHoctH, Gij —
K02 PUITMEHT yCUIICHNS aHTeHHBI, AQ; — IMIMPUHA TUArpaMMbl HAITPABICHHOCTH aHTECHHBI
10 YPOBHIO ITOJIOBUHHON MOIIIHOCTH.

[TosTomy, nms Berumcienus P'j HeoOxomumo 3amath yaenbHyto OIIP 3emuoi
IIOBEPXHOCTH Gy, byaem paccmaTpuBarh ciiyyall KJacCU(UKALUU 36MHOM MOBEPXHOCTH.
VY nenbnas J1IP onpenensieTcs ¢ UCMOJIb30BaHUEM SMIUPUUYECKUX MOJICNICH, TOCTPOECHHBIX

Ha O0a3e ITOJUTOHHBIX H3MepeHHﬁ Pa3INIHBIX HOBerHOCTefI K 3aBHCHUT OT BHAA

6
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MOJACTHJIAIONIECH TOBEPXHOCTH, YIja CKOJIbKEeHUs BoJiHbl OopToBoil PJIC u t.m[11].

Cornacuo moaenu Kynemuna, ynenbHast DI1P HaxoauTcst U3 BIpOKEHUS:

B f
Gya=A1+Azlg%+Aglgﬁ )

rae A1, Az, Az — K03 GUITUEHTHI, YIUTHIBAIOIINE BU] 36MHON TTOBEPXHOCTH, B 1b (CM.
tabi1.1); p — yrox ckoyibxxeHus B rpaaycax; fo — Hecymas gacrora PJIC B I'T.

Tabauya 1 - Kosghdpuyuenmoi ons pacuema yoenvroti 1P

Bua noBepxHoctu A1 A> As
beron -49 32 20
[MTamus -37 18 15
Cuer -34 25 15
Jlec TUCTBEHHBIN U XBOWHBIN JIETOM -20 10 6
Jlec MUCTBEHHBIN 3UMOM -40 10 6
JIyr ¢ BbicoTO# Tpaskl Ooinee 0,5 M -21 10 6
JIyr ¢ BbicoTO# TpaBel MeHee 0,5 M -28 10 6
["opojackue u CeNbCKUE CTPOSHUS -8,5 5 3

W3 tabnuier 1 cneayer, 9To A1 JOCTOBEPHOM KiIacCU(MUKAIIUN PA3IMYHBIX THIIOB,
HaIpuMep, JECHOTO MaccuBa, TpeOyeTcs 3apaHee onpeAeauTh KodpduuueHtsr Ar, Az, Az
JUIsL pacuera COOTBETCTBYMOIIEH yaenbHOM OIIP, MOCKOJBKY Jec SBISETCS CI0XKHOU
cpeno st KiaccUpUKAIMM M MOXET BapbHpPOBAThCS, KakK IO IJIOTHOCTH (TYCTOM,
peAKuii), TaK U MO BBICOTE JEPEBHEB, B 3aBUCHUMOCTH OT KOJUYECTBA MPUCYTCTBYIOLIEH

JIUCTBBI, a TAKXKE 110 TUITY IEPEBbEB (XBONHBIM, TUCTBEHHBIN U T.11.).
7
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OIIP noacTunaronieil moBEpxXHOCTH, M
10°

l'opoackue u cenbckue

0 CTPOCHUS
O Y [ S

Jlec nuCTBEHHBIN 1
XBOMHBIN JICTOM

O T ey ey T S S S

JIyr ¢ BbICOTOH TpaBhI
menee 0,5 m

4
10" b e e e e e ] Jlec MUCTBEHHBIN 3UMOM

IMamruas

CHer

beron

HazemHas 1ajibHOCTh, KM

Pucynok 1 — OIIP pa3nuuHbIx TUIIOB MOACTUIAIONIUX TOBepxHOCTEHN (mapamerpsl PJIC:

®=0,5°,1=3,2 c™M; 1, = 0,5 MKC)

Ha pucynke 1 npuenensl rpaduku 3HaueHui ynenbHbix D[P, cooTBeTCTBYIOMMX
pPa3IMYHBIM THUIIAM TOACTWIAKOLMIMX IMOBEPXHOCTEW B 3aBUCUMOCTH OT JAJIBHOCTH
nevcteuss PJIC. Cnepyer cnematb BbIBOJA, 4YTO IPU MAJIBIX YIVIaX CKOJIBXKEHUS
3HauutensHoi DIIP, mopsiaka necsiTka METpoB, HAOIIOAAOTCS Y OTPAXKEHHUM OT FTOPOACKUX

¥l CENILCKUX CTPOEHUM, IpH 5TOM 3HadeHus apyrux JIIP me npesocxomut 0.1 M2,

AJIFOpI/ITM K.]IaCCI/I(l)l/IKaIII/II/I THUIIOB MOACTUJIAIOIIINX HOBerHOCTeﬁ
AJIFOpI/ITM KJ'IaCCI/I(I)I/IKaHHH THUIIOB ITOACTHUJIAIOIINX HOBCpXHOCTeﬁ, peanmy}oumﬁ

OIIMCAaHHBIC BBIIIC UICHU, IIPCACTABIICH Ha PHUC. 2.
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Pabora anroputma MOHSATHA M3 HAa3BaHUW COOTBETCTBYIOIIMX OJIOKOB, KOTOpBIE
OCYLIECTBIIIIOT OMEpalyy, JAOCTATOYHO TMOAPOOHO OMUCAHHBIE B COOTBETCTBYIOLICH
JUTepaType MO PaauOJIOKAlMOHHBIM cHUcTeMaM kiaccudukauuu [12-25]. Opnako 31ech
[OKa3aHa OJHAa M3 BO3MOXKHOCTEH pealu3aluy HJed KIACCU(PHUKAIMKU MOJydaeMol OT

0a3bl IMIPU3HAKOB MMCHHO IMOACTUJIAOIIHNX HOBCpXHOCTCﬁ.

O6HapyxeHue n ManorabaputHas
onpeaenewna |—————— paaunonoKauMoHHasnA
KoopAuHat cuctema

Aa
OG6HapyXeH HOBbIN
06beKT ?

ba3a nHpopMaLMOHHbIX NPU3HAKOB
KnaccupumKaumm
basa mopcKux basa nosepxHocTeit
TPAHCMOPTHBIX |\ | 3eMAM, MOPA, NeAAHBIX
cpeacTs nonei u cenbxosyroaui
3arpy3suTtb
COOTBETCTBYHOLLUIA
pe3ynbTar basza basa HasemHbIX
Knaccubukaumum TEXHOreHHbIX TPAHCNOPTHbIX
06beKkToB cpepcTs

A 4

MpuHATHE pelieHns
0 COOTBETCTBUM
Knaccaunm tuna |
Habaoaaemoro
o6beKTa

BbiBoa, HPOpMaLMm Ha
MHAMKaTope onepaTtopa

Pucynox 2 — biok-cxema ajiroputMa Kiaccuukanuu
Takum oOpa3oM, B pacCMaTpMBaeMON CUTYallUH, 3a/1a4d OOHApYXKEHUsT PU3UUECKOro
o0beKTa, OMpeleseHUusT ero KOOpPAMHAT  BO3JAralTCs Ha  MajorabapuTHYIO
paZMONIOKAIMOHHYI0 CHCTEMY, a 3aJada Kiaccupukalud Ha CUMOHMO3 3apaHee

chopmupoBanHoii 06a3el ¢ OoproBoit PJIC. Takum oOpasom, mpu Kiaccudukanuu
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00BEKTOB U IMOACTHJIAOITNX HOBerHOCTeﬁ ObUIM KCITOJIB30BaHBI U QJICKTPOMAriuTHLIC
KJIaCCI/I(bI/IKaHI/IOHHBIC IMPpU3HAKHW, KOTOPLBIC HCE3aMCHHMbI B CIJIOKHBIX IIOTOJHBIX H

CC30HHBIX YCIIOBUAX, a4 TAKIKE B YCIIOBUAX OFpaHquHHOﬁ BHUANMOCTH.

BoiBOABI

st perienus 3aja4 KiaccuUKalMy MOBEPXHOCTEH 3eMJIM MOXHO HCIIOIb30BaTh
manorabaputneie 6optoBeie PJIC. [l sToro ObuUM ompeniesieHbl, MpoaHaIUM3uPOBaHbl U
chOpMHpPOBAHBl  COOTBETCTBYIOLIME  TApaMeTpPbl  JXO-CUTHAJIOB  MPOCTPAHCTBA
UH(GOPMAIIMOHHBIX MPU3HAKOB XapakTepucTHK. Ilpu »TOM BbIsIBIEHBI HauOoiee
nH(GOpPMAaTUBHBIEC MApaAMETPhI KIacCu(PUKAIK, OCHOBHBIM U3 KOTOPBIX SIBISIETCS 3HAUCHUE
OIIP. ITpu 3TOM BBIAENIEHHBIE MAapaMETPbl 3XO-CUTHAJIOB SIBIIAIOTCS YCTOMYMBBIMU MPHU
BIIMSIHUY PA3JIMYHBIX TECTPYKTUBHBIX BO3JCHCTBUM HA CUTHAJI IIPU €TI0 PACIIPOCTPAHEHUN.

B kauectBe Mojaenu (IrOKTyanuii orudaronieil 3X0-CUrHallbl 3eMHOM MTOBEPXHOCTHU
UCIIOJIB3YIOTCS 3aKOHBI pactpenenenus: BeliOymna, Penes, Penes-Paiica, Xoiita u 1.1., a
TaKXKe JIOTapu(pMUUECKH HOPMaJbHBIM 3akoH W K-pacmpezneneHue kak SKBUBAJIEHT 3XO-
CUTHaJa MOPCKON TOBEPXHOCTH.

B pabote pazpabotan anroputm KiaccuPukaiuu mo oJHOMY HH(OPMALUOHHOMY
npu3Haky, KotopbiM sBisiercs OIIP. IlpuBenmena 010k cxema aiaropurma. 3a cuer
UCIIOJIb30BaHUsl OOpPTOBOW PaJUOJOKAIIMOHHON ammaparypbl, OCYILECTBISIETCS IOMCK,
oOHapyXeHHe U KilaccupuKaluus TMOACTUIAIONIMX TOBEPXHOCTEH, YTO TO3BOJISET

BBIIIOJIHATE AdAaHHBIC 3aJd4W BHC 3aBHUCHUMOCTH OT IIOI'OAHBIX, CYTOYHBIX M CC30HHBIX

10
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YCJIOBI/Iﬁ. HpI/I 9TOM JOCTOBEPHOCTH aJII'OPHUTMA KJIaCCI/I(bI/IKaHI/II/I 3aBHUCHUT TOJIbBKO OT

COOCTBEHHBIX (meKTyauHﬁ OIOCHHUBACMBIX XaPAKTCPUCTHUK 3XO0-CUT'HAJTIOB.
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Features of classification of the underlying earth surfaces according to the

characteristics of echo signals in on-board radars

Nenashev V.A.
Saint-Petersburg State University of Aerospace Instrumentation,
67, Bolshaya Sea str., Saint Petersburg, 190000, Russia

e-mail: nenashev@aquap.ru

Abstract

Today, on-board radar monitoring systems are actively used as devices for
observing the earth's surface. They have great practical advantages. The main of these
advantages are:

- implementation of monitoring of the earth's surface in unfavorable weather
conditions and at any time of the day, as well as in various seasonal conditions;

- sufficiently long range of action;

- high accuracy in determining the coordinates of the detected physical objects and
outlines of the edges of the underlying surfaces;

- the ability to cover large areas of the monitored areas in a short period of time;

- implementation of the mode in real time, etc.

The work defines, analyzes and forms the corresponding parameters of echo signals,
the space of information features of characteristics. The most informative classification
parameters have been identified, the main of which is the radar cross section (RCS) value.
In this case, the selected parameters of echo signals are stable under the influence of

various destructive influences on the signal during its propagation.
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The distribution laws of Weibull, Rayleigh, Rayleigh-Rice, Hoyt, etc. are used as a
model for the fluctuations of the envelope of the earth's surface echoes, as well as the log-
normal law and the K-distribution as the equivalent of the sea surface echo.

In this work, an algorithm for the classification of one information attribute, which
Is the RCS, has been developed. The block diagram of the algorithm is presented. The
classification algorithm is implemented on the basis of comparing the RCS value taken
from the corresponding base of classification features of objects and underlying surfaces
with the RCS value calculated from the received values of the echo signal amplitudes
observed in the receiver strobe of the onboard radar.

Through the use of on-board radar equipment, search, detection and classification of
underlying surfaces is carried out, which makes it possible to perform these tasks
regardless of weather, daily and seasonal conditions. In this case, the reliability of the
classification algorithm depends only on the intrinsic fluctuations of the evaluated
characteristics of the echo signals. The result of the work is the development of an

algorithm for the classification of underlying surfaces by RCS.

Keywords: classification, underlying surface, echo signal, airborne radar systems, radar

cross section, space of information signs.
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