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Abstract

In this paper, we proposed a spatial feature extraction method by fusing the hyperspectral image
and LiDAR point cloud data. Conventional data fusion methods in classification are often the sim-
ple combination of spectral and spatial information of the images and the height information of
the LiDAR data. However, these methods cannot make full use of the complementary information
of multi-source data. We proposed to extract the spatial features by fusing multi-source data. In
order to obtain the shape index of high-dimensional fused data, we improved the pixel shape in-
dex by applying the spectral angle distance measurement. The proposed method firstly fused the
hyperspectral image and LiDAR data to enhance the heterogeneity between different classes. Then,
the shape features are extracted with the SAD-based pixel shape index. Finally, the spectral, spa-
tial and height information are prepared to the SVM classifier. The experiment shows that the
proposed method achieves better results and accuracy, compared to the conventional means.
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Figure 1. The direction lines of PSI algorithm
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Figure 2. Pseudo-waveform false color image of Huston University (R: median height, G: ground, B: large height)
2. Huston University = ZHIBEFIEBREEER(E: hERY, & HEE, K SEithi))
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Figure 3. The flow chart of the multi-sources PSI features based on SAD-PSI
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Figure 4. The false color composition of hyperspectral data, nDSM, distribution of test samples and training samples of
Huston University Data, successively
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Table 1. The information of ground references and the classification accuracies of hyperspectral dataset of Huston University

F% 1. Huston University BI#EHF 7 53 15 RS iE 8 9 KEERIEE (%)

. s [ PCA + PSI
285 451 INERFEA TEREEA HSI PCA oS SAD.PS|
ez [ 198 1053 82.34 8167 81.58 81.48
R B 190 1064 81.02 79.14 80.73 82.33
A B 192 505 99.80 99.80 100.00 99.60
R 188 1056 92.14 91.57 90.06 91.67
+3% 186 1056 98.01 98.48 97.82 96.69
N 182 143 95.10 95.10 95.10 99.30
J& Rt 196 1072 78.54 79.57 76.40 84.24
P M FH 191 1053 43.97 39.13 64.29 66.10
T % 193 1059 79.70 72.05 78.56 77.90
=B 191 1036 60.42 58.30 61.97 67.86
ki 181 1054 80.08 80.36 82.92 86.72
ZEy1 192 1041 69.93 65.13 79.83 86.84
52 184 285 69.47 69.47 81.05 72.63
R 181 247 100.00 100.00 99.19 99.19
s 187 473 97.89 98.31 96.83 97.89
ARG — D — 78.97 77.20 81.59 83.86
Kappa &% — —_ —_ 71.37 75.46 80.12 82.41
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Figure 5. The heperspectral image classification result maps of Huston University
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Table 2. The classification result (%) of the Huston university multi-source dataset

%= 2. Huston University % iREIERE B9 K ERIEE (%)

S5 hsi PCA ;SnIDSM PCA +P|Snltensity PCA + nDSM + Intensity PCA + PW
PSI SAD-PSI PSI SAD-PSI

fa e RE 82.34 80.82 82.72 82.24 82.43 81.77 82.34
ER BB M 81.02 81.39 83.08 84.30 82.89 75.94 89.66
fEyoasil 99.80 100.00 100.00 99.21 99.80 100.00 99.80
REA 92.14 90.81 92.71 92.61 92.42 92.52 92.33
-5 98.01 96.97 97.73 94.60 97.92 93.47 97.63
KA 95.10 95.10 97.90 97.20 88.81 93.71 90.21
J& B H 78.54 86.47 79.57 87.97 84.05 89.55 84.14
Tl 43.97 64.77 68.85 79.77 83.38 86.50 87.48
T 79.70 76.77 7753 77.71 77.34 78.38 81.96
gt 60.42 75.19 64.09 79.83 64.86 73.26 66.89
Bt 80.08 86.24 93.17 88.05 93.45 90.13 94.88
=751 1 69.93 84.15 73.97 83.29 83.09 79.44 85.78
F%y 2 69.47 78.95 73.33 75.79 83.86 80.00 82.11
=S 100.00 97.98 98.79 98.79 99.60 99.19 99.60
EbES 97.89 96.19 97.89 97.89 98.31 97.46 98.31
PSRN i 78.97 84.03 83.15 86.34 85.77 86.14 87.23
Kappa 2% 77.37 82.70 81.70 85.17 84.54 84.95 86.14
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Figure 6. The classification result maps by fusing hyperspectral and LiDAR dataset of Huston University
6. Huston University = =HIBES SRR GME T LERE
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