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Sub-pixel mapping method based on ANN and super-resolution
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Abstract: Mixed pixels are always the case in remote sensed images, and how to analysis and explain mixed pixels is of
importance in remote sensing applications. Sub-pixel mapping is a technique designed to obtain the spatial distribution of
the classes inside the pixels with information of different endmembers to improve the accuracy of the classification. In this
paper, a new BPMAP model is introduced by combination of the neural network and super-resolution reconstructed
technology. The spatial distribution of the sub-pixel can be determined by establishing of observation model between the
high-resolution and the low-resolution images after the neural network mapping; with restricted by Maximum A Posteriori
(MAP) algorithm. The proposed model was tested on both simple synthetic image and ETM image in the three Gorges
area. Results indicate that this method can mapping sub-pixel efficiently, and better performance was observed compared to
that of the original ANN model.
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Fig. 1  Pixel coordinate of low and high resolution images
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Fig.3 Sub-pixel mapping results on the artificial image
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Tab.1 The three accuracy static of the classification

results with simulated data

B E e
MLC BP

HEH
BPMAP  MLC BP

BPMAP

PCC  0.887 0.934 0.981 0.710  0.798 0.827

Kappa  0.798  0.872 0.893 0.613  0.731 0.769

F2 MLCHELERBEEFEER

Tab.2 Confusion matrix of MLC classification result

B X Kyt X bk fEaRI}
KL 73 10 7 3
B IX 8 70 21 17
iR 18 16 67 6
kIl 1 4 5 74

®3 BPHMERNKKBSEMLRBEER

Tab.3 Confusion matrix of BP classification result

BEIX KL X ik wn
Kir 80 10 9 11
X 16 78 3 5
K3 3 0 82 6
2RI} 1 12 6 79
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Tab.4 Confusion matrix of BPMAP classification result

FEIX KL WX LiER 3 IR}
KT 85 7 4 3
BIX 11 81 8 8
K 0 4 83 7
wn 4 8 5 82
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