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KNACCUDUKALLMA NOABUMKHLIX PAANOJIOKALIMOHHBIX OBBEKTOB
no UHOOPMATUBHBIM NMPUSHAKAM, COAEPYKALLLIUMCSA B HACTOTHO-
BPEMEHHOM PACNPEAEJIEHWMM CUTHAJIOB OBPATHOIO PACCESHMUSA

TIpeonooicen HObIIL NOOX00 K 6bI0ENCHUIO UHGOPMAMUSHBIX NPUSHAKOE NPU PEUUEHUU 3a0ayll KIACCUGUKayuU
NOOBUIICHBIX PAOUOTOKAYUOHHBIX 00BEKMO8 HA OCHOGE OUCNEeKMPATbHO2O OYEHUBAHUS NAPAMEMmPO8 CUSHANI08 00-
pamunoeo paccesnus. Tlpusnaku xiaccugpukayuu npeorodiceHo blOeIsimsd U3 KPAMKOGPEMEHHbIX OYEHOK OGUCTeK-
MPanrbHOU NIOMHOCMU HeCMAYUOHAPHBIX IX0-CUSHATI08 OONAEPOBCKOU PAOUOIOKAYUOHHOU CUCEMbl HAOI0OeHUs.
34 NOOBUIICHLIMU HA3eMHLIMU 0Obekmamu. [Ipedcmasnenvl pe3yibmamol IKCHEPUMEHMATLHBIX UCCTIeO08AHU A6-
MOMAMUYECKOU PAOUOLOKAYUOHHOU CUCTNEMbI KIACCUDUKAYUL NOOBUNCHBIX 0ObEKMO8 8 YCI0BUAX B030€UCEUSL
NACCUBHBIX NOMEX OM PACMUMENbHOCMU. BulnoiHen cpagHumenbHulli aHAIU3 8ePOSMHOCU KIACCUupurayuu pa-
OUONOKAYUOHHBIX 0OBLEKMO8 € UCHOAb30BAHUCM NPEONONCCHHBIX OUKENCMPATbHBIX U U3BECIHbIX KENCINPAIbHbIX

K03 puyuenmos.

Knrwouessle cnosa: paouonoxayus, kiaccugpurxayusi paouoioKayuoHHblx 00beKmos, UHGOpMamueHvle NPUHA-

KU, Oucnexmp, kencmp, GuKencmpaibHsle Ko uyuermsi.

BeBepeHue

PanuonokanMoHHble CHCTEMBI  PaclO3HAaBaHUA,
uAeHTUGUKAIUN U KiacCU(UKAIMU TOABMKHBIX Ha-
3eMHBIX OOBEKTOB IUPOKO HCIIOIBb3YIOT B COBPEMEH-
HBIX KOMIUIEKCAaX OXPaHbl CTPATETUUECKH Ba)KHBIX 00b-
€KTOB M T'paHHIl, BOGHHOW pa3BeJKH U Ha moje Oos. B
MoCJeTHUE TOABI MTOBBIIIEHHBI UHTEPEC CIEIHaINCTOB
B 00JacT ONIDKHEH paaroNIOKally TPOSBISETCS K Me-
TOJ]aM aBTOMAaTHUYECKOTrO PAclO3HaBaHUS M Kiaccupu-
KallX MTOJBIKHBIX Ha3eMHBIX O0BEKTOB C UCIIOIh30Ba-
HHEM B KayecTBe MH(QOPMATHBHBIX NPH3HAKOB YaCTOT-
HO-BpeMeHHbIX pacnpenenenuii (UBP) necrammonap-
HBIX CHT'HAJIOB OOpaTHOrO paccesHus (paIrooKanuoH-
HBIX TOpTpeToB) [1] — [6]. MUKpO-I0IIIEpOBCKUE BKIIa-
nel B UBP, HaOmromaembie B BHIE TPACKTOPHA MTHO-
BEHHOM 4acTOThI HAa YaCTOTHO-BPEMEHHOH IJIOCKOCTU U
cojiepkaie “HpopMaIuoo 00 MHAMBHUAYaJIbHBIX Xa-
PaKTEepPUCTUKAX MOIABHKHOTO O0OBEKTa, PEICTABISIOTCS
3(p(QEKTUBHBIMU ¥ TEPCIEKTUBHBIMU TIPU3HAKaMHU B
3ajayax aHaim3a M KiIacCHU(UKAIUK PaIHOIIOKAINOH-
HBIX 00pa3zoB [3, 4]. Ilpu pemieHnn naHHBIX 337434 C
ucnionp3oBanreM UBP HanbonbIiee paciipoctpaHeHue B
HacTosIIIee BPeMs TONYyYHIH CHEKTPOrpaMMsl, (HhopMH-
pyeMble IO MHOTOYaCTOTHBIM HECTAllMOHAPHBIM CHUTHA-
nam oOpatHoro paccestHus. OJTHaKO CleAyeT OTMETHTB,
YTO B PaJUOIOKAI[IOHHOM IOPTPETE — CHEKTpOorpaMme
yTepsiHa Ba)kHast HHOPMAIHs O YaCTOTHBIX M (Pa30BBIX
B3aMMOCBSI3SIX, IPUCYTCTBYIOIUX B CUTHAJIE OOPaTHOTO
paccesiHus TIOJBIDKHOTO Ha3eMHOro oObekTa. BwisiBite-
HUE TaKUX B3aUMOCBSA3EH IpeaCTaBiIsIeTCs MepPCIeKTUB-
HBIM C TOYKH 3PEHHsI YBEJIMUYEHUSI HH(OPMATUBHOCTH 32
CYET IMOJIy4EeHUs] HOBBIX POOACTHBIX NMPU3HAKOB HJICH-
TUQUKAMKA ¥ KIACCU(PUKAIMKA TAaKUX CIOXKHBIX IS
UAeHTU(HUKAIUN KIIACCOB OOBEKTOB, KaK OJMHOYHBIH
Memexoa WiIM TpyHna IBIKYIIHUXCA JIoAed, HaxoJs-

MXcsl B 00JacTH 0030pa pajinoIOKAMOHHON CHCTEMBI
HaOJTIOICHUS.

Pe3ysibTaThl SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHHA,
MIpeCTaBJICHHBIC B HAaUX paboTax [5], [6], moka3biBa-
10T, YTO METO]] OMCIEKTPaIbHOrO OLIEHWBAHMS YacTOT-
HO-(a30BBIX CBsI3eH, COMAEPIKALIMXCS B PaIHOJIOKAIIH-
OHHBIX CHTHAJIaX OOpaTHOTO paccesiHus, MPeCTaBIIsIeT-
cs1 9((EKTUBHBIM CPEICTBOM IIPU HM3BJICYEHHU HOBBIX
nH(OPMATUBHBIX NPU3HAKOB ISl PELIeHHs 3a1a4 Kiac-
cu(UKaIMY TOIBUKHBIX HA3EMHBIX OOBEKTOB.

Henp HacTOSIMIECH CTATBH 3aKIIOUaeTCs B UCCIe-
JIOBAHMW BEPOSITHOCTHBIX TOKa3aTeleldl aBTOMaTHYe-
CKOW Ppa/IMOJIOKAIIMOHHON CHUCTEMBI KIIACCU(HUKALIIH
TIOAIBWKHBIX Ha3eMHBIX OOBEKTOB C HCIONB30BAHUEM
HOBBIX MH(OPMATHUBHBIX NPHU3HAKOB, M3BJIEKAEMBIX H3
CHTHAJIOB OOpaTHOrO pacCesHusl C IOMOIIBI0 METoAa
OLIEHUBAHMsI OUCIIEKTPAIBHOMN IIIOTHOCTH.

MeTogunKa u3BneveHus
MH(POP MATMBHbIX NMPH3HAKOB

Pe3ynbTaThl 3KCIEPUMEHTATBHBIX HCCIICIOBAHUI
KHHEMATHYECKUX XapaKTepPHCTHK JIBIKYIIETOCs TIelle-
X0/1a TI0 PAJHOIOKAIOHHBIM CHI'HAJIaM 00paTHOTO pac-
cessaus [3], [4] moOKa3pIBalOT, YTO OCHOBHAsS JIOTLIEPOB-
CKasl 4acToTa, COOTBETCTBYIOMIAs PaaHabHON CKOPOCTH
MOCTYTATENHHOrO TIEPEMEICHHUIO Topca UeNIOBEeKa, MO-
IyIUpOBaHa o (pase U YacToTe MHUKPO-IOMIICPOBCKUMHU
KOMIIOHEHTaMH. MeToj] OHMCIeKTPaIbHOTO OICHUBAHHS
MO3BOJISIET CENATh BBIBOJ O TOM, YTO pajHajibHbIe CKO-
POCTH IBIDKEHHUSI PYK M HOT IIATAOIIETO YelIOBEKa T0-
poxnator B UBP ornpezneneHHble napvl MeHOBEHHbIX MUK-
DO-00NNEPOBCKUX UACTNOM, KOMOPbIE CEA3AHBL MeHCOY
coboii no ¢ase. Brinenenne naHHBIX (ha30BBIX B3aHMO-
CBsi3eil MO3BONSACT YNYYIINTh HWH(GOPMATUBHOCTH MpH-
3HAKOB 0OBEKTA PACIIO3HABAHUS U KIACCH(DUKAIMH.

© A.B. Tonxumit
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Jis peuwieHnst 3aa4yd KiacCU()UKAIWU TTOIBUX-
HBIX PpaJIMOJIOKAIIMOHHBIX OOBEKTOB BOCIIOIB3YEMCS
JIByMSl HM3BECTHBIMU aJTOPUTMAaMU OHUCIIEKTPaIBLHOTO
OIICHUBAaHMS MapaMeTpoB ayauo curHaioB [7], [8], ko-
TOpBIE HMCHONB3YIOT IPU PELICHUH 3ajad pacro3HaBa-
Hus peur. [IepBblit U3 ITUX aITOPUTMOB [7] cBOAUTCS K
pacuery onenku IB(®) Buga

1 K-
K_(DZ(D].=1|B((D’(Di|’ (l)
rne ® = 1,2,..., (K-1) — HOpMHpOBaHHBIE YaCTOTHI;

By, 0,)] = [X(@)][X(0,)[X " (@+0,)

IB(w) =

—  aMIUIUTY-

HBIH OucnekTp (Onammuurtyna) curHana; K — mmpuHa
OKHa, UCIOJIb3yeMOro B KPaTKOBPEMEHHOM IIpeodpa3o-
BaHUU Dyphe; \X((ol)\ — aMIIUTyAHbIH Dypre-crexTp
CUT'HaJIa; * 03Ha4aeT KOMIUIEKCHOE CONpPsDKEHHE.
Bucniexrpansnyto ouenky DFB(®) B anropurme
[8] dbopmupyroT Kak:
1
DFB(0) =%Z§2|B(m—f2,fz|3 . )

B kadectBe MH(MOPMATHBHBIX MPU3HAKOB B pe-
1aeMoi 3ajaue KiacCUPUKAIMU TIPeIUIaraloTcs ouxen-
cmpanvrsie k0appuyuenmor CIB(w) win DFB(®), pac-
CUHMTaHHBIE MO OIleHKaM OuctiekTpoB (1) u (2):

CIB (o) = [F" {Ig[IB (0)]}, A3)

CDBF (o) = [F"' {Ig[DFB ()]}, 4)

rae F' {...} — obparHOe muCKpeTHOe mpeobpa3oBaHie
Dypse.

Jis penienus 3ajaud KiaccHU(UKalMU paguolio-
KAI[MOHHBIX OOBEKTOB BOCIIONB3YEMCS CTOXaCTUYECKOi
MOJIETIBI0 TAyCCOBOW CMeCH, KOTOopasl HpelCTaBIIsIeTCs
yJA0OHOH MpH anmpoKcHManuu (GYHKIUH TUIOTHOCTH
pactpenenenus BepostHoctu (IIPB) [9].

Monens rayccoBoil cMecu coryacHo [9] mpencra-
BUM B BHJIE:

F@ =2 1,0(%:0,). 5)

rac

6(:0m) p(~%@>nﬂtfo—ﬁﬂ

=—————¢X

(27‘5)D/2 |C|l/2
— TIPB npou3BOIBHOM M-I KOMIIOHEHTHI; T, — BECOBBIE
k03¢ ¢unmeHTsr; 0, — mapamerpsl koMnoHeHTHO# [1PB;
X — BEKTOp MPHU3HAKOB Kilaccuukanuu oovekra; C —
KOBapHalllOHHAsl MaTpula; H — BEKTOp CPEeIHHX 3Ha-
4yeHuid; M — Konr4ecTBO 0OOBEKTOB B 3a/aue Kiaccuhu-
KalliH.

Jlnst cpaBHEHUsI MOKasaTteyied BEpPOSTHOCTH KJiac-
cu(UKaMK C HWCIOJNIB30BAaHUEM INpeIaraeMblX Ouxen-
cmpanvhvlx Ko puyuenmos (3) u (4) paccMOTpUM
M3BECTHBIN noaxox [1], rae nHpopMaTHBHBIE PU3HAKH
(OpPMUPYIOT B BHIE CIEAYIOUNX KENCHPALbHBIX KO-
¢duyuenmos C(m):

Clo) = [F" {log[X (@)F1}* . (6)

C uenpio ynopsii0uMBaHus MPU3HAKOB KIacCU(HU-
Kallii B COOTBETCTBUHU C KOPPEISIHEH 110 OTHOLICHHIO
K OIpeleleHHOMY Kiaccy OblIa HCIOJIb30BaHa Clle-
JyIoIlas yCIOBHAs SHTPOIUS

H(Class| V)= pj *H(Class|V=]).  (7)

TIe P; — BEPOATHOCTb, IIPU KOTOPOH NpU3HAK V NPUHU-
MAaeT COCTOSIHHE j; S — MAKCUMAJIbHOE YUCIIO COCTOSHH
npu3Haka V.
Ourponus (7) ompeaesnseT M0N0 SHTPOIUU IPH
YCIIOBUH, YTO COCTOSIHHE MPU3HAKA V U3BECTHO.
Vinyamenne wuHdopmarusHoctn (IG), ompene-
JSIFOIIIee BETMYMHY 00beMa JOMOMHUTENBHOH HH(OP-
MalliK O KJIacCe U JIOCTHIaeMOe C MOMOIIBI0 MPH3HAKA
V, paBHO
IG(Class|V) = H(Class) — H(Class|V). (8)
[puHATHE pEUICHUS O MPUHAMICKHOCTH OOBEKTa
K ONpPEACICHHOMY KJIACCy TMPOBOJMIOCH MO MPaBHILY,
OCHOBAHHOMY Ha MakCHUMyMe (DYHKIMH MPaBIomoso-
oust:
W =arg ma>§)v f(x,Hy,), 9)

w=l..
rae f(X,H,) — a1o IIPB Bekropa kxnaccudpuxamum X

I10 OTHOILICHUIO K THITOTE3EC HW.
O6cy)aeHMe pe3ynbTaTOB 3KCMEPHMEHTA

BekropHble WHQOpMaTUBHBIE TPH3HAKU, OIpEie-
JICHHbIE B TpENbIAYIIEeM pa3zene, ObUIM IMOJTYYeHBI B
pe3ynbTare SKCIEePUMEHTAIBHBIX W3MEpPEeHUH, BBITION-
HEHHBIX Ha JOIUIEPOBCKOM T'OMOAMHHOM pajnape. Pa-
JTMOJTOKALIMOHHAsI CHCTeMa, padoTarolias B peKUMe He-
MIPEPHIBHOIO M3JTYYeHHs] Ha JJIMHE BOJHBI A = 8,8 MM,
obecreunBaeT BO3MOXKHOCTh 3aIMCH HU(PPOBBIX CUTHA-
JIOB 00OpaTHOTO paccessHUs MOABMKHBIX Ha3eMHBIX 00b-
eKTOB. B pamkax sKcrepuMeHTa ObUIM pealn30BaHBI
TPH CLEHAPHS ISl CIEAYIOINX TPEX KIIACCOB OOBEKTOB:
1) oOourounblil neuexoo, TBUTABIIMKCS K/OT pamapa co
CKOpOCTBIO 3...5 KM/4 (cpemHee OTHOIICHUE CHI-
nan/urym (OCLI) paBHo 4 nb); 2) 0sa uenogexka nBu-
raBIIMecs K/OT pajapa co CKOPOCThIO 3...5 kM/4 (cpen-
nee OCII paBHo 6 1B); 3) mpu uenosexka TBUTABIIAECS
K/OT pamapa CO CKOPOCThIO 3...5 KM/4 CHHXPOHHO H
acuaxpoHHO (cpexanee OCII pasho 11 nb).

Jlns kaxaoro kiacca 0ObEKTOB OBUIO BBHITOJTHEHO
11 skcnepumenTtoB. B teuenue 10 3xcriepMMeHTOB HH-
(opMaTHBHBIE IPU3HAKK OBLIM U3BJIEYEHBI T POpMHU-
poBaHuUs 0a3bl JaHHBIX OOYUYCHHMS, a TOCICIHUMN KCITe-
PUMEHT HCIIONIB30BAJICS ISl HAKOIUICHUS! TECTHPYEMO
6a3pl gaHHbIX, T.e. 91% or o0miero oobemMa 3amucel
IU(POBBIX CUTHAIIOB OOPATHOTO pacCestHUs y4acTBOBAI
B (hopmupoBaHuM 0a3bl JaHHBIX OOyueHusi, a 9% — B
TECTUPOBAHHH.

[Ipumepsr UBP onnHo4yHOrO memexozaa, 3KCHepu-
MEHTaJILHO NIOTyYeHHbIE Ha ()OHE TIOMEX OT PACTHUTEIb-
HOCTH, TIpUBEJIEHBI Ha puc. 1. M3 pucyHka BHAHO, YTO
UBP na puc. 1, 0 u puc. 1, B, chopMHUpPOBaHHEIC B COOT-
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BerctBUH ¢ (1) u (2), oIMYAIOTCA OT KIaCCHYECKOM
criekTporpamMmbl (puc. 1, a) JIydmuM Crila)kKuBaHHEM
HoMexu. DT0 I03BOJIAET 00JIee YeTKO BBIIEIUTH TPaeK-
TOPUM MIHOBEHHBIX YacTOT Ha YacCTOTHO-BPEMEHHOM
IUIOCKOCTH.

HOpl\H'l‘p OBaHHAaAg YacToTa

I'ucrorpammsbl pacnpeneneHuil OUKENCTPaIbHOTO
U KeICTPaIbHOro Kod(QUIIMEHTOB BTOPOro MOpsIKa,
paccuuTaHHBIE OIS TPEX pacCMaTpUBAEMBIX KIIACCOB
palMOIOKAIMOHHBIX ~ OOBEKTOB, TPEICTAaBICHBI Ha

puc. 2, a, 6 COOTBETCTBEHHO.

Bpews, ¢

S B

Puc. 1. I’IaCTOTHO-BpeMeHHI)Ie PaauOJIOKAIIMOHHBIC TOPTPETHI, MOJTYYCHHBIC HA OCHOBC!

a — crekTporpaMmer; 6 — anropurma (1); B — anropurma (2)
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Puc. 2. T'ucrorpaMmsl pacripeienieH!id ONKencTpatbHOr0/KeNCTpabHOro K03 (hUIMEHTOB BTOPOro MopsKa,
paccuuTaHHbIe U1l OMHOYHOIO TTelexo/a (CIUIOMHAs KPUBasi), ABYX JIBMKYIIMXCS JIIOEH
(ToyeuyHast KpHBas) U TpeX 4YeJIOBeK (IyHKTUpHAs KpHBasi):

a — pacueThl BRIOJIHEHBI cortacHo (3) u 6 — cornmacHo (6)

Ananu3 rpaguKoB Ha pUC. 2 TOKAa3bIBAET, YTO IO
THCTOrpaMMaM TPYAHO Pa3In4uTh OJHHOYHOIO Iellie-
XO/la OT JBYX M TPeX IIAraomux JIeH, Tak Kak rpa-
(HUKM THCTOrpaMM, COOTBETCTBYIOIIUX JaHHBIM TpEM
PaaMOSIOKAIIMOHHBIM 00BEKTaM, UMEIOT 00JIaCTH Tepe-
KpbITHA. B TO ke camoe Bpemsl, CJeayeT OTMETHTD, YTO
rpadMKyu TUCTOTPAMM Ha PHUC. 2, a CIMBAIOTCS B MEHb-
1€l CTENEeH 0 CPABHEHUIO € TpaduKaMu THCTOrPaMM
Ha pHuc. 2, 0.

AHanu3 NpHUBEAECHHBIX THCTOIPAMM CBHJIETENBCT-
BYET O TOM, YTO IJISl YIyYIEHHUs TTOKa3aTeNneil Kilaccu-
¢uKanuu HeoOXOIUMO HCITOIb30BATh IPU3HAKH, KOTO-
pble 00JIaal0T MaKCHMAaJIbHOM OpPTOTOHAJIBHOCTBIO B
paccMarpuBaeMbIX Tpex Kiaccax oO0beKkToB. /s oleH-
KU JJAHHOW OPTOTrOHAJIBHOCTH BOCIOJIB3YEMCS EBKIHIO-
BOW Mepoii, pacCUMTHIBAEMO# Il BHIOOPOYHBIX KpOCC-
KOppeISIUOHHBIX (pyHKIMH. Mepy CTeneHu momoous
MPU3HAKOB 0003HaYMM SM U OLIEHUM B BHJIE:
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1 . .
=52 X IXCFICE.0.Ci i, (10)
m
k=123
1=2,3,1
IIE M — YHUCIO HCIHONB3yeMBIX OHKEINCTpalib-

HBIX/KencTpaibHblX KodddummentoB;, XCF — kpocc-
KoppesinuoHHas Gyakums; k, | — uHAeKcH, puHaIe-
Kale TPEM paccCMaTpUBaeMbIM KilaccaM pajHoJIoKa-
IMOHHBIX 00bekTOB; Cy(i,;) — COBOKYIMHOCTh OMKEICT-
PaJIbHBIX/KENCTPANIBHBIX KO3 (UIIMEHTOB, MpHHAIe-
xKamux k-My kmacey.

3aBucumMoctH crenenu monoous (10) ot yucna 6u-
KeNcTpaJbHbIX (cM. opMyny (3)) ¥ KENCTPaJIbHBIX (CM.
¢dopmyny (6)) ko3P PUIHEHTOB MIEPBOTO MOPSIIKA MPEA-
CTaBJIeHBI Ha puc. 3. I3 JaHHOrO pUCYHKA SBHO BUIHO,
YTO CTENEHb MOA00MS IS OWKENCTpaNbHBIX K03(hdu-
LIMEHTOB MEHBIIIE M0 CPABHEHHUIO C BETMUYUHOM, PACCUH-
TAHHOW ISl KeTICTpabHBIX KoddduirenTo. Crenosa-
TENIFHO, JIOJDKHBI OBITH OOeCIieueHbl Jy4Ilne MoKa3aTe-
JIU KJIacCU(pUKAIMA OOBEKTOB C HCIIONb30BaHHUEM OU-
KEICTPaJbHBIX KO3()(HUIIMEHTOB.

I'paduku 3aBUCHUMOCTEH BEPOSTHOCTH IPABHIIb-
HOU KiacCU(UKAIUKM OT JJIMTEILHOCTH BBIOOPKU 00pa-
0aThIBACMBIX PaJNOJIOKAIMOHHBIX JAHHBIX MPEICTABIIC-
HBI Ha puc. 4.

Kak crnenyer u3 puc. 4, HawIydmue mokasateln
BEPOSTHOCTU KJIACCU(PHUKALUKA 00ECIIEYNBAET HCIIOIB30-
BaHHE OWKEICTPalIbHBIX Kod(duimuentor (4) (crurom-
Has KpuBas, ooo3nauenHas CDFB Ha puc. 4).

HauOomnpImii BRIUTPHINI TIPU KCIOJIB30BAHUU OU-
KEICTPaJbHBIX KO3()(UIMEHTOB HAOIIONAETCs, KOrja
JUTMTENIEHOCTh BBIOOPKU JaHHBIX IMpeBbimaer 64 mc. B
TO KE CaMOe BpEMs, HCIIOIb30BaHHE KEICTPAIbHBIX
ko3 dunuentor (6) obOecreyrBaeT HE3HAYUTEIBHBIN
BBIMIPHIINI B Cly4ae, KOTJa JJIHUTEIBHOCTH BBIOOPKH
JIaHHBIX HE MpeBbIIaeT 64 Mc.

CHmXKEHHUE ToKa3aTenell CHCTEMBI KiacCu(UKaITUH
IIPU YMCHBIICHUU JJTUTCILHOCTH BBIOOPKH JTaHHBIX
OOBSICHACTCS YXYAIICHHEM YacTOTHOTO pa3pellcHus,
BEJIMYMHA KOTOPOr0 OOpPaTHO MPOIOPIMOHANIEHA JTH-
TENIFHOCTH OKHa KPaTKOBPEMEHHOT'O IpeoOpa3oBaHUs
dypoe.
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UYncio OUKencTpaIbHbIX/KEICTPaIbHbIX KO3 hHIEeHTOB

Puc. 3. Crenens nomodus Kak pyHKIMS YUCIa OMKENCTPaIbHBIX (CIUIONIHASL KPUBas)
U KeTICTPaJIbHBIX (MyHKTUPHAs KpuBast) KoddduimeHTos

512 ms 2
- =

2s 1s
e (DFB oMo CIB

BeposTHOCTS PaBUITBHON KIIACCH(DUKAIIN

16 ms

32ms

64 ms

JITUTenbHOCTD

Puc. 4. BepossTHOCTB TIPaBHIBHON KiIaCCH(UKAIINN
Kak (QYHKIUS JUTUTEIBHOCTH BRIOOPKH 00pabaThIBaEMBIX JaHHBIX
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PaccMmoTpeHnHbI B JaHHOM cTaThe HemapaMeTpu-
YEeCKUI MEeTO]] OMCIEKTPajIbHOrO OLIEHHBAHHUS MHKPO-
JIOTUIEPOBCKOM YacTOTHI 00ECIeYHBaET 4aCTOTHOE pas-
pemienue, pasHoe 63 't u 125 't npu ATUTENBHOCTSIX
BBIOOPKH, paBHBIX 32 MC U 16 MC COOTBETCTBEHHO.

Jl1s ymydmieHus 4acTOTHOTO pa3pelieHus peKo-
MEHJYeTCS MCIOJh30BATh IapaMETPUUECKH MeToxn
OWCIIEKTPAIEHOTO OLCHUBAHUS, YTOOBI N30ekKaTh 3aBU-
CUMOCTH YacCTOTHOTO pa3pelIeHUs] OT IJIUTEIbHOCTH
BEIOOpKH 00pabaThIBaEMBIX JaHHBIX.

BeiBOAbI

[pennoxen meron (opMUpOBaHUS WHPOPMATUB-
HBIX TPHU3HAKOB PAMONOKAIMOHHBIX OOBEKTOB H3 Yac-
TOTHO-BPEMEHHBIX pacrpe/ieieHHil CHIHAIOB OOpaTHO-
ro paccesHusi. OTIMYHUTENbHAasE OCOOCHHOCTH MPENIO-
KEHHOI0 METOfIa 3aKJF0YaeTcss B BBIICICHHU CBS3aH-
HBIX MO (pa3e map CHEeKTPaNTbHBIX KOMIIOHEHT B HaOIIiO-
JNCHUH C TIOMOIIBI0 OHCIEKTPATBLHOIO OIICHUBAHHS
MTHOBEHHBIX JIOTJIEPOBCKUX YaCTOT.

DKCHepUMEHTAILHO MCCIIEI0BAaHbI TOKAa3aTeNn Be-
POSITHOCTH KJTaCCH(HKAIIMN PATHOIOKAIIMOHHBIX 00b-
eKTOB C HCIOJb30BAHMEM OWKEICTPAIbHBIX U KEICT-
panbHBIX KO (UIIMEHTOB, PACCUMTHIBACMBIX U3 OUKeTI-
CTPAJIbHBIX M KENCTPAIBHBIX OICHOK CHUTHAJIOB 00part-
HOT'O pacCestHUsl COOTBETCTBEHHO.

[puBeneHbl PE3yNbTATHl SKCIEPHUMEHTA KIIACCH-
(bUKAIMU OMUHOYHON M TPYIIIOBOI PAIMOTOKAIIHOHHBIX
1iesieli, HaOJr0JaeMbIX Ha (pOHE MOMEX OT B3BOJHOBAH-
HOM BETPOM PaCTUTEILHOCTH.

[TpoaeMOHCTPUPOBAHBI IPEUMYIIIECTBA ABTOMATHU-
YEeCKOW PaIrOIIOKAIMOHHON CHCTEMBI KJIACCHU(HUKALIIH
MOBIKHBIX HA3EMHBIX OOBEKTOB € HCIIONB30BaHHEM
OMCIIEKTPANBLHOTO OICHUBAHHS MAapaMETPOB CHIHAIIOB
00paTHOTO PacCesHHUsI.
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KNACHU®DIKALLIA PYXOMMX PAIOJIOKALLIMHMX OB’EKTIB 3A IHOOPMATUMBHUMMU O3HAKAMM,
LLLO MICTATBCH ¥ YACTOTHO-YACOBOMY PO3NO AN CUTHATIB 3BOPOTHOIO PO3CIAHHA

O.B. Toupkui

3anpononosano nosuii nioxio 0o eudinenis IHGOPMAMUBHUX O3HAK Y BUpiwenHi 3a0ayl Kiacugixayii pyxomux padionoxa-
yitinux 06’ekmie Ha 0cHOBI DICNEeKMPANbLHO2O OYIHIOBAHHS NAPAMEMPIE CUSHANIE 360pOomH020 po3cianns. O3maku kiacugikayii
3aNPONOHOBAHO BUOLTAMU 3 KOPOMKOYACOBUX OYIHOK OICNeKMpanbHol WinbHOCMI HeCMAYIOHAPHUX CUSHANIE GIONYHHS OONNe-
PIBCHbKOI padionokayitinoi cucmemu CnOCMepedtcents 3a pyXomMumy Hasemuumu 06 'exmamu. Ilpeocmasneno pesynbmamu excne-
PUMEHMATLHUX 00CTIONCEHb ABMOMAMUYHOL cucmemu Kiacu@ikayii pyxomux o0’ ekmie 8 ymMo8ax 6nIuUy NACUSHUX 3a6ao Gio
pocaunnocmi. Bukonano nopigHsanbHuti ananiz mosipnocmi knacughikayii padionokayitinux 00’ '€kmie 3 UKOPUCMAHHAM 3aNpo-
NOHOBAHUX OIKENCMPATLHUX A GIOOMUX KENCMPATbHUX KOeDiyicHmig.

Knrouogi cnosa: paodionoxayis, kiacugixayis padionokayiinux oo’ ekmis, ingpopmamugni o3naxu, oicnekmp, Kencmp, 0i-
Kencmpanvhi Koegiyicumu.

RADAR OBIJECTS CLASSIFICATION BY USING INFORMATION FEATURES CONTAINING IN BACKSCATTERING
SIGNAL TIME-FREQUENCY DISTRIBUTIONS

A.V. Totsky

Novel approach to extraction of information features based on backscattering signal parameters estimation is proposed for
solving moving object classification problem. It has been proposed to extract information features from short-time echo-signal
bispectral estimates measured by Doppler ground radar surveillance system. Results of experimental study of automatic radar
systems are represented for surveillance the moving ground objects. Comparative analysis is performed for radar pattern classi-
fication probabilities by using proposed bicepstral coefficients and common cepstral coeffisients.

Keywords: radiolocation, radar objects classification, information features, bispectrum, cepstrum, bicepstral coefficients.
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