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DESCRIPTORS

The aim is to increase the effectiveness of search of visual objects in a
collection of images on the basis of a modified method of ASIFT.
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NCCIEJOBAHUE MOJINPUITNPOBAHHOI'O METOIA
COHOCTABJIEHUA JIECKPUIITOPOB

Llenvio  pabomer  sensiemcs  yeenuuenue dhekmusHocmu  NOUCKA
BU3YANBLHBLIX ~ 00BEKMO8 8  KOLIeKYuu  U300padNCeHuli  Ha  OCHO8e
moougpuyuposannozo memooa ASIFT.

Knmiouesvie crnosa: deckpunmop, ompadicenue.

O6paboTka m XpaHeHHE OOJBIIUX 00BEMOB MHOTOMEPHBIX CHTHAJIOBB
HACTOSIIIEe BPEMSI HE MPENCTABIACT MPOOJIeMy, C TEXHUYECKONH TOYKU 3PCHUS,
HO TIOMCK PEJICBAaHTHOW BHM3yaJIbHOH WH(OPMAIIMU BBI3BIBACT ONpPEICICHHBIC
TpyaHOCTH. Jlo HEZaBHEro BPEMEHHM TPAJAMIIMOHHBIE CIIOCOOBI, pEIIaroniue
MIPE/ICTABIICHHYIO 3a/1ady, ObUIM OCHOBAaHBI Ha TOWCKE MO KIIFOUEBBIM CJIOBaM,
MIOCTPOCHHBIM 1O KOHTEKCTYy u300pakeHus. OTCYTCTBHE OIHO3HAYHOTO
TEKCTOBOT'O OTHCAHHSA, I10 KOTOPOMY MOXKHO OBUIO OBl HMHIEKCHUPOBATH
N300PKCHUS,CHIDKACT TTOKa3aTeIM TOYHOCTH M TOJHOTY TIOMCKAa. B CBs3UM C
ATUM, 3a7adya TIOMCKA TIOXOXHUX H300paXE€HUM MO BU3YAJIbHBIM JIaHHBIM
ABJISICTCS AKTYaJIbHOM.

Stuttgart, Germany 51



«Theoretical &Applied Science» www.T-Science.org

3aOCHOBy B3AT MCTOM IIOMCKaA I10 JIOKAJIbHBIM ACCKPHUIITOPAM. B otnnuune
OT IIOAXO0A0B, KOTOPBLIC HUCIIOJIB3YIOT 3HAHHA 000 BceM I/I306pa}KCHI/IH B IICJIOM,
JIOKAJIBHBIC IOCCKPUIITOPBLI OIIMCBLIBAIOT JIMIIb KAKHC-TO Cro 3HAYHMMBLIC YaCTH.
Takue METOABI TAKOT 0oJiee TOYHEIE PE3YyIIbTAaThl 110 CPABHCHUIO C MCTOHdAMH
IIOMCKa II0 TIJ100aJIbHBIM ACCKpHUIITOPaM, TadK KaKIIO3BOJIAIOT O6Hap}I)KI/ITB
CXOJICTBO OTJICIBHBIX YacTel n3o0paxkenus [1, c. 782-789].

Meton ASIFT[2, c. 438-469] (Affine-ScalelnvariantFeatureTransform)
JUTST  KQXJAOTO HW300paKeHHs OOHApYXKMBAeT W  OMHUCHIBACT JIOKAJHHBIC
O0COOEHHOCTH — JIECKPUNTOPHL. J[Ba M300paKeHHsI CUUTAIOTCS TTOXOKUMHU, ECITH
ACCKPUIITOPLI  OJHOT'O HpI/I6J'H/I)KeHI>I M0 3HAYCHHUIO KW OTHOCHUTCIBbHOMY
PAacCMoJIOKEHUIO K JecKpurnropaMm apyroro. [lomyyaembie ¢ MOMONIIBIO JAaHHOTO
[moaxoaa BCKTOpA IIPHU3HAKOB HMHBAPHUAHTHBI OTHOCHTCIBHO MacmTaba u
MOBOPOTA, YCTONYMBHI K psAy apduHHBIX TpeodpazoBanuii, mymy. Hemgocrarok
MCTOJA 3aKIIHOYACTCsA B HCKOPPCKTHOM OIIPCACICHUH COOTBCTCTBUA B YCIIOBHAX
pa3H0y”1 OCBCILICHHOCTH M HAaJIM4YUH 00BEKTOB C OTan(aIOHICfI IIOBCPXHOCTBIO.
Ha pucynke 1 mnpoaemMoHCTpupoBaH mpuMep pabOThl MeToJa C TaKUMH
ITOBCPXHOCTAMM.

—

Pucynok 1 — IIpumep conmocraBJjieHust n306pamennﬁ metoaom ASIFT

OTtpaxaroiieif,  Ha3bIBAIOT TOBEPXHOCTb, KOTOpas OTPaXaeT CBET
paBHOMEpPHO TO BceM HampaBieHusiM. Jljis pemieHust mpoOiaemMbl 00pabOoTKH
M300pKEHHUI ¢ TaKUM KJIACCOM H300paKEHUM, BBEIEM JIOMOJHUTEIBHBIN dTar
— TIPEJICTaBIICHHE MAacCHMBa HW300paXEHHs B IBETOBOM IMpocTpaHcTBe YIQ
(puc.2).

JlaHHOEe 1BETOBOE MPOCTPAHCTBO HCHOJIB3YETCSI B TEJIEBU3MOHHOM
cragaapte NTSC [3, c. 159-162.], utak xe KaK U 4eJIoBeUecKoe 3peHue, doiee
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YYBCTBUTEIBHO K HW3MEHEHHUIO SPKOCTH (MHTEHCUBHOCTH), a HE IBETa.
N300paxeHne COCTOMT M3 TpeX KOMIIOHEHT — spkocth (Y) U 1Be
UCKYCCTBEHHBIX  I[BETOPA3HOCTHbIX  coctaBimsitoumx (I -  cuHdasnas
cocraBisitomas, Q - KBaapaTypHas COCTaBisiolIas). AHaIU3 H300paKeHU
Pa3IMYHBIX KOMIIOHEHT ITpocTpaHcTBa Y1Q moka3pIBaeT, YTO KOMIOHEHTHI | u Q
HE cojaep)KaT ONMKM M OTPaKEHHUs, MPHUCYIINE 3epKATbHBIM TOBEPXHOCTSIM.
JlanHblE KOMIIOHEHTBHI HE CcOAepXkaT SAPKOCTHOM HHQPOpPMAIMH, a TOJBKO
LBETOBYIO, [IPX 3TOM OTpa)karolasi CTPYKTypa MOBEPXHOCTU XapaKTEPU3YETCs B
Oonblllell CTETIEHH W3MEHEHHEM SIpKocTU. B mpencrtaBieHHoil pabore Oyaem
UCIIOJIB30BaTh KaHail | 171 moucka COOTBETCTBUS MEXIY JIECKPUITOPaMHU Ha
OTpaXaIoLUX MOBEPXHOCTSX.

a) 6)
Pucynok 2-IlpeoOpasoBanue u300paxeHusi B HBETOBOM
npoctpanctBe YIQ:a) uzo0paxenus B uBeToBoM npocrpancree RGB; 6)
H300pakeHus: B BETOBOM npocrpancrsee YIQ.

gk /

—

Pucynok 3 — U3o0pakenne-3anpoc R ¢ u3Bjie4eHHbIMU
AeCKpUIITOPaMHu I,

[Tpuamun pa6oter Meroga ASIFT s momcka oOBEKTOB B KOJUICKIIUH
M300pKEHUH 3aKIII0UaeTCs B cienytoneM. st BceX MMEIOMUXCS B KOJIIEKITHH
WU300pKEHUIA SiBBIYUCISIOTCS JIECKPUTITOPHI  Sy,Sp,...,Sin. 3aT€M, TPU3HAKU
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ry,l2,...,Ih, U3BICUEHHbIE U3 H300paxeHus-3anpoca R (puc.3), cpaBHUBAIOTCS C
MpPU3HAKaAMU KaKJOr0 HM300pa)kKeHUsT B KOJUIEKUMU. bimkadmuMm cyuTaeTcs
M300pakeHHe ¢ HauOOJIBIIUM KOJTUYECTBOM TOUYEK COTIOCTABIICHUS.

Conocranenune npusHakoB ASIFT neckpuntopoB AByX u300paxeHui
BKJIFOYAET BBIYHCIICHUEEBKIIUI0BOTO PacCCTOSIHUS MEXAy  Iapamu
JIECKPUTITOPOBHA TEPBOMHU BTOPOM HM300pakeHUH. J[JIs KaKI0TO 1y IpHU3HAKa B
Ha0ope NPHU3HAKOB H300paKCHUI-3alPOCa, COOTBETCTBYIOIIMI TMPU3HAK Sy
HEOOXOAMMO WCKaTh B Ha0Ope TMPHU3HAKOB KOJUICKIIMA HW300paXKeHUH.
COOTBETCTBYIONMI MPU3HAK — 3TO MPU3HAK C HAUMEHBIIUM €BKIHIOBBIM
PACCTOSTHUEM JI0 TIPU3HAKA Ty,

n

D(r,s) = \/(rl —51)2+ (1 —s5)2 + 4 (1, —sp)% = Z(ri —51)?

i=1

rae D(r,s)— eBKJIMIOBO pPACCTOSHHE MEXAYy BEKTOPOM MpHU3HAKA I U
BEKTOPOM .

Ecmu  D(r,s)0osblie  HEKOTOPOrO  YCTAHOBJAEHHOTO  IOpOra, TO
NPUHUMAETCS PELIEHUE, YTO B Oa3e OTCYTCTBYET MOX0XKEE U300paKEHUE.

Jliia oueHkr 3 (PEKTUBHOCTHU MPENTIOKEHHOTO METOAa ObUI MPOBEAEH P
HKCIIEPUMEHTOB MOHUCKA BU3YaJbHBIX OOBEKTOB B KOJUIEKLIUU H300paKCHUM B
cpaBHeHuu c metoaom ASIFT.

B kadectBe skcnepuMeHTaNbHOM 0a3bl HCHONb30Basica Habop u3 40
M300paKEHU aBTOMOOWJICH, TOCTPOCHHBIM clenyromuMm obpazom: 20
M300pOKEHUA  KaXJaoro oO0BeKTa TMpW  pa3HOM yriae o63opa. s
AKCIIEPUMEHTAIbHON 0a3bl BBHIOpAHBI aBTOMOOWIIM, TAaK KakK 3TO Haubosee
MOMYJISIpHbIE 00pa3ilbl, KOTOpPbIE HMMEIOT OTPAXKAIOU[YI0 MNOBEPXHOCTh. J[is
KaXJ0ro u3o0paxeHus-3amnpoca BbiOupaioch N Haubonee  OIU3KUX
M300paXKeHUsl, Ha KOTOPBIX OBUIO HaMAEHO OOJbIlIee KOIMYECTBO OOIIMX
JECKPHUIITOPOB.

Pucynok 4 — JxcnepumenT Nel:
a) u3o0pakeHue 3anpoc; 0) HallleHHOe N300pakeHne U3 0a3bl

Ha pucynke 4 mpencrasieH pe3yiabraT oOpabotku. B manHOM cityuae
HAWJICHO OJHO TMOXO0Kee M300pakeHUe, OOBEKT KOTOPOro SIBISETCS 00BEKTOM
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3anpoca. KoinyecTBO COOTBETCTBYIONIMX JECKPUITOPOB 56. AHaNOTUYHBIC
pe3yabTaThl ObUIM MOJYYeHBI OpUrHHaIBbHBIM MeTosioM ASIFT, HO KoJHMuecTBO
MOXO0XKHUX JIECKPUNTOPOB yMeHbImiIoch g0 11. Cnegyer OTMETUTH, 4YTO
JIECKPUIITOPHI, HalJIEHHbIE BO BTOPOM cCllydae, HE MPUHAIJIEkKAT OTpakarolle
MOBEPXHOCTH.

PucyHok 5 nemMoHCTpUpyeT pe3yabpTaThl 3kcnepumeHTa No2, B KOTOpOM
TaK)K€ COOTBETCTBYIOLIUE JECKPUMNTOPHI ObUIM HAMIEHBI TOJIBKO JISIOJAHOTO
n300paxkeHust U3 0as3bl, s KOTOporo commaio 42 neckpuntopa. [lpu moucke
nyomukatoB MetogoM ASIFT peneBaHTHBIX H300paKeHHIA HAlIEHO HE OBLIO.

PucyHnok S — Ixkcnepument Ne2:
a) n3o0paxeHue 3anpoc; 0) HalIeHHOe U300pakeHue u3 0a3bl

B pesynbraTe BeIMOMHEHUS PAaOOTHI MOYKHO CIE€TATh CJIEIYIONTUE BHIBOJIBI:

B nannoit pabore mnpenyoxkeHa wmoauduKanusg METOJAa TOHCKAa U
COTIOCTaBJICHUsI U300paKEHUII HAa OCHOBE BBISABJIICHHS M CPABHEHHUS TOUCYHBIX
ocobennocteit. IIpencraBneHHass MoauQUKaMs TO3BOJISIET  ONPEACISAThH
COOTBETCTBHS MEXKIY N300pKEHUAMH C OTPAKAIOIIUMH MTOBEPXHOCTIMH.

ITo pesynapTaram 5KCIEPUMEHTOB HAa OCHOBE TECTOBBIX H300pa)KEHUM
MOXHO CJieJlaThb BBIBOJI, YTO TNPEIJIONKEHHBIA MOAXOJ MPEBOCXOIUT METOJ
ASIFT 1o Konu4ecTBy HaliICHHBIX COTIOCTABJIECHUN.
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