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Spectrum preserving Sub-pixel Mapping Based on Local Connectivity and

Nonlocal Similarity

HUANG Hui-Juan* YU Jing' XIAO Chuang-Bai? SUN Wei-Dong*

Abstract In remote sensing images, the accuracy of land cover classification at pixel scale is affected by mixed pixels
greatly. Sub-pixel mapping tries to predict land-cover map at sub-pixel scale according to spectral unmixing abundances
and some constraints of land-cover distribution patterns. In this paper, using both spatial and spectral information of land-
cover, we propose a new spectrum preserving sub-pixel mapping algorithm based on local connectivity and as a constraint
similarity. Spatially, local dependence is re-modeled by the with-in class scatter, nonlocal similarity is introduced by
minimizing the representation errors among similar pixels. Spectrally, spectrum preserving is realized by minimizing the
spectra errors in sub-pixel mapping. Comparative experiments with artificial and real images show that the proposed

algorithm achieves a higher accuracy than other related algorithms, thus it is more suitable for practical application.
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Fig.3 Sub-pixel mapping results with the artificial image

WS4 IR, PMSM Sk AR — YOS A #2915
JRFRIE I A BRI I F G, T s is AT I R B,
AL N (3) RRERR T30 (2) MH5EE %
JE, DA SCRGE BRI RS T RUUR KB, ()
HEAE A I [8) N SR A AR O I 45 2R B AT Sk
AHE.

R BBHUEMGR T 1 X L Hr 45 2R

Table 1 Quantitative evaluation of sub-pixel mapping
results with the artificial image

ERIEEL DNSM SASM PMSM LNSSM

PCC* 0.8023 0.8841 0.9885 0.9943

K* 0.6472 0.7682 0.9770 0.9885

APA* 0.8024 0.8841 0.9885 0.9942

AUA*™ 0.8024 0.8841 0.9885 0.9942
Time (s) 40.19 45.91 2791.94 67.09
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ISODATA (Iterative self-organizing data analysis
technique algorithm) JG B 73 F B LT Hdk AT 43
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Fig.4 Sub-pixel mapping results with the AVIRIS

synthetic fraction images
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Table 2 Quantitative evaluation of sub-pixel mapping

results with the AVIRIS synthetic fraction images

RIEELS DNSM SASM PMSM LNSSM
PCC* 0.7006 0.7408 0.8511 0.8668
K* 0.5657 0.6244 0.7822 0.8064
APA* 0.6897 0.7416 0.8230 0.8557
AUA* 0.6784 0.7306 0.8570 0.8557
Time (s) 60.33 67.38 28732.37 443.70
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Table 3
results with the AVIRIS synthetic fraction images

Quantitative evaluation of sub-pixel mapping

WEEE  DNSM SASM  PMSM  LNSSM
PCC* 0.6871  0.7612  0.7867 0.8355
K 0.5111  0.6269  0.6665 0.7427
APA* 0.6928  0.7699  0.8050 0.8422
AUA* 0.6916  0.7686  0.8050 0.8422
Time (s) 43.97 47.68 17289 181.46
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Fig.6 Sub-pixel mapping results with the TM
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Table 4  Quantitative evaluation of sub-pixel mapping

results with the TM multispectral image

GRIE LN DNSM SASM PMSM LNSSM
pPCC* 0.5193 0.6737 0.6907 0.8436
K* 0.2698 0.3939 0.4583 0.7085
APA~ 0.5602 0.6012 0.6473 0.7935
AUA* 0.5099 0.5775 0.5944 0.8240
Time (s) 94.56 109.25 8121 291.10
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Fig.7 Spectral errors of 1000 randomly selected pixels
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