Cnoco0 noBbIlIeHUs! MPOCTPAHCTBEHHOI0 pa3peleHus!
AUCKPETHBIX N300pakeHuH

Technique for enhancement of spatial resolution of sampled images
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s mocTpoeHus W300paKeHU MOBBIMICHHOTO pPAa3pelIeHHs] U3 CEepHH
«HEIIOIUCKPETU3OBAHHBIX» M300paKCHUN MPEIOKEH HOBBIM CIIOCOO MHTEPIIO-
JISUU, B KOTOPOM BBIYHCICHUE WHTEPIIONAIIMOHHBIX KOA(D(UIIMEHTOB OCHOBAHO
Ha y4YeTe BHYTPH- U MEKKAJIPOBBIX KOPPEISIHMOHHBIX CBS3CH, OIICHUBAEMBIX 10
HCXOJHBIM JIaHHBIM. DKCIIEpUMEHTAIILHO MMOKa3aHo, YTO 00pabOTKOM cepuu, co-
nepxameit 20 u O6oiee KaapoB, JTOCTUTACTCS TPEXKPATHOE IMOBBIMICHUE pa3pe-
IIeHHUs] JlaXe TMpU JOCTATOYHO MajloM OTHOIIeHuu curHan/mym (~20 nb,
puc. 1.4) [1, 2]. Ay cepun n300pakeHHA, OTIIMIAOIINXCS TPOCTPAHCTBEHHBIMH
CABUTAaMH, WHTEPIIONSINS peajiu30BaHa B PEKypPCUBHOM airoputme, odecrequ-
BAOIIEM MPUMEPHO 25-KpaTHOE COKPAIIEHUE BBIYMCIUTEIBHBIX 3aTPaT, 4To IM0-
3BOJISICT BBITIONHATH B PEalbHOM BpEeMEHU 00pabOTKy CTaHIApTHOW BUIEOINOC-
JIeI0OBATEIBPHOCTH (25 KaJIpoB/C) HA TIEPCOHATILHOM KoMItbroTepe [3].

a

Puc. 1.4. [1oBbimenne pa3penieHus: @ — OJHO U3 HCXOTHBIX W300paXeHUH HU3KOTO
pasperieHus, 6 — N300pakeHNEe ¢ TPEXKPATHO MOBLIIICHHBIM pa3pemeHneM (TIo Cepru
u3 25 n3o0pakeHni)

Fig. 1.4. Resolution enhancement: a — one of the 25 source undersampled low-
resolution images; b — high-resolution image (threefold enhancement)

A new interpolation method is proposed for creating a high-resolution im-
age based on a series of undersampled images. Intra- and inter-frame correlation
dependences estimated over the source images are used to calculate interpolation
coefficients. Experiments show that processing a series of 20 or more frames
provides threefold resolution enhancement even for a rather low source signal to
noise ratio (~20 dB, Fig. 1.4) [1, 2]. For source images that differ from each oth-
er by spatial shifts only, interpolation is realized as a recursive algorithm provid-



ing more than 25-fold reduction of computational costs. It allows real-time proc-
essing of a standard video stream (25 frames per second) on a personal computer.
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