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A joint subpixel mapping method based on a spatial - spectral
constraint

XU Wenjie, GUO Baofeng” , CHI Haoyu, XU Zhangchi, WU Wenhao
(School of Automation, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract : For hyperspectral remotely sensed images,a subpixel mapping method of constrained spatial
spectrum is proposed. Traditional subpixel mapping methods may not make full use of the rich spectral
information of hyperspectral images due to straightforward using of unmixing results. The method based
on constraint spatial-spectral subpixel mapping (CSSSM) is proposed, which explicitly combines the pixel
abundance with the subpixel abundance through using subsampling,and derives the new subpixel abun-
dance model by substituting the linear unmixing model. After adding sparsity and smoothness constraints
to control the searching space of solutions, the subpixel abundance is obtained quickly. The reweighted 1-
norm constraint is applied to the subpixel sparse abundance,and the weight is updated adaptively. Total
variational (TV) regularization is used as a new constraint for a spatial priori of the subpixel abundance,
and a multiplication iterative algorithm is used to search for the subpixel abundance. Finally,a winner-
take-all strategy is used to determine the overall class categories. Experiments on two synthetic data sets
show that the proposed method can improve the accuracy of subpixel mapping further.
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Fig. 1 Algorithm diagram of the proposed method
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Fig. 5 Subpixelmapping results of the Jasper Ridge dataset: (a)Reference classification map;
(b) RBF; (c) HNN; (d) SSSM; (e) CSSSM
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Tab.1 Confusion matrix of Jasper Ridge dataset

Predicted classes

Water Soil Tree Road
Water 12 171 2718 0
Soil 3353 12 321 1
Tree 46 2162 46 242
Road 18 45 18 423

%2 FEEEITF Jasper Ridge HIEE TR EEMIEE
Tab.2 Subpixel mapping accuracies of Jasper Ridge dataset with different methods

Producer accuracy

Method Water Soil Tree Road AA/% OA/% ke
RBF 0.9704 0.8147 0.7741 0.4276 74.67 82. 32 0.7496
HNN 0.9822 0.8245 0.8561 0.5395 80. 06 86. 60 0.8095
SSSM 0.9747 0.8585 0.8345 0.6055 81. 83 87. 38 0.8201

CSSSM 0.9778 0.9046 0.8197 0.6351 83.43 88. 32 0.8332

(b)
6 Washington #{#E & (a) BN WES (b) RO PERKEE

Fig. 6 (a) Hign and (b) low resolution grayscale images in Washington dataset
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Fig. 7 Subpixel mapping results for the Washington dataset: (a) Reference classification map;

(c) HNN; (d) SSSM; (e) CSSSM
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Tab.3 Confusion matrix of Washington dataset

Predicted classes

Water Grass Tree Road
Water 7662 121 239 243
Grass 85 15824 4077 1134
Tree 314 2256 18727 491
Road 620 1356 795 4556
£ 4 FREEESI T Washington 1B &M T4 EE 4 E
Tab.4 Subpixel mapping accuracies of Washington dateset with different methods
Producer accuracy . )
Method AA/ % OA/% KC
Water Grass Tree Road
RBF 0.8797 0.7497 0.7507 0.4424 70. 56 71. 44 0.5967
HNN 0.9181 0.7995 0.7755 0.5884 77.04 77.50 0.6789
SSSM 0.946 6 0.8011 0.7770 0.6260 78.77 78.63 0.6938
CSSSM 0.8826 0.8091 0.7856 0.7092 79. 66 79.95 0.7106
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