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Fig.6 Land cover classification map of Matiwan Village using

aerial hyperspectral remote sensing data
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Table 4 Accuracy statistics of different land cover using
random forest classification algorithms
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Table 5 Confusion matrix of different land cover using random forest classification algorithms

;;I;J KR KAERE ORI REHL MR MRS SRR A ZeR ERR PR SEMD oK MR AU KD frek RIEE AR
KA 21223 0 0 2 1 0 1 0 0 1 1 3 0 0 3 0 0 0 0

KFEHE 0 9326 0 2 0 1 0 1 0 0 2 0 0 0 2 0 0 0 0
Kk 0 0 6237 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
i 0 0 0 4390 2 0 0 4 0 2 0 0 2 1 10 0 0 0 0
Mt 4 6 0 26 9658 29 48 14 0 50 0 12 24 11 31 0 9 1 0
iRy 0 0 0 0 2 918 1 0 0 2 0 0 0 0 0 0 0 0 0

EHAR 34 24 0 11 47 14 14549 66 2 55 4 2 58 2 98 122 1 0
1 1 2 0 14 4 0 61 13327 46 97 6 0 23 2 53 5 3 0 0
B o ) 0 0 0 1 0 0 2 2125 5 1 0 0 0 2 0 0 0 0
A 5 2 0 9 19 6 10 26 0 17945 6 9 29 12 68 1 7 1 0
Bty 0 0 0 0 0 0 0 1 0 1 3159 0 0 0 2 1 0 0 0
3t 1 0 0 1 0 0 0 0 0 0 0 1366 0 0 2 1 0 0 0
ko0 1 1 3 1 0 0 0 0 2 0 0 3938 4 5 0 0 0 0
) 0 0 1 1 0 0 14 1 0 5 1 0 6 3301 14 0 0 0 0
B 39 10 1 116 124 15 142 394 39 467 181 96 197 110 49014 14 5 48 6
K&EZ 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 35 0 0 0
firt 0 0 3 1 2 0 0 1 0 3 0 0 0 0 1 0 1312 0 0
FIRE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 274 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 13011

R 4T, BENLARAR > REETG 2 70 2K E
B A S 2K BE T 1K 97% , kappa 2% 098, 1E
192yl BURRAY 20 NG BE AR . PR TR VA 6 B
(F5) alR, AR AR LLS SRR 2 B ™
o 3FAEBE Y R AT A 7 B R o

045
040}
035}

030f
¥ 025t
=

= 020
0.15F
010}
0.05F

0
350

Focancpom

6%0 75IO 85IO 9%0 IOISO
FK/mm
— R — Ak =Ly
7RI USRI B

Fig. 7 The reflectance of Robinia pseudoacacia, pear and Acer

450 550

HIPE 7 AT, 3 iR 2 AL AL 1 it 2 S A B
a, JCIER LIRSS, NI EEE LR E

M4

5 e

+
&

i 22 3 DX D B T AN 2 R i 1 IR AR 2
P e B IR DL 22 e 1 0 218 80 = 1 Al 22 37 IX 0 BB
EAE I JERE X, FETFHLER R OEIE R U0 &
IRBU AR EE , FIRAR SRS IE | JUIRSE | 5%
G . BT ERIE AL B AR, A R AR
b T ST b 8 AT b 2K o3 A b L R AR OGS R
14O EETE L 400—1000 nm, BB 2501, A%k
/N 3750%1580 180T, A HER N 0.5 m, A%
PREAR SRS 20 1925, BAT 6155 Bt
R, SRR WYRHNZERE, ET
SAG AT 34 TR B H X N 8 Fh s ) S B FIAE B 45
B, A BENLAR MRS 07 Bz s 4T T 40 2%
BSAE, Ar NS IK 97%., Ay A FREBE4E N
E M AMEAT S T H AT E A ES R R L S
Do 2 S =N KNP e X € N S E =1
1% R AR IR A R A s Sk, AT
R 55 v I v i By FH 2 er 18 1S5 18 IE



A8 A - MEEHT DX IR A s v D R IR (R R AR 1305

52 3Lk (References)

DuPJ, XiaJ S, Xue Z H, Tan K, Su H J and Bao R. 2016. Review of
hyperspectral remote sensing image classification. Journal of Re-
mote Sensing, 20(2): 236-256 (K-35 7%, AR+, FEWIHE, i, 7
LL7E, BI85 . 2016. BOCIER BRI ZETFEHERE | TBIEEH, 20
(2): 236-256) [DOI: 10.11834/jrs.20165022]

Huang S G, Zhang H'Y and Pizurica A. 2017. A robust sparse represen-
tation model for hyperspectral image classification. Sensors, 17
(9): 2087 [DOI: 10.3390/517092087]

Jia J X, Wang Y M, Cheng X Y, Yuan LY, Zhao D, Ye Q, Zhuang X Q,
Shu R and Wang J Y. 2018. Destriping algorithms based on statis-
tics and spatial filtering for visible-to-thermal infrared pushbroom
hyperspectral imagery. IEEE Transactions on Geoscience and
Remote Sensing, 57(6): 4077-4091 [DOI: 10.1109/TGRS. 2018.
2889731]

Jin Q H, Zhu L L, Zhang L X and Jiang Y H. 2009. Examples of using
hyperspectral remote sensing technology for mineral resource
evaluation and mining environment monitoring. Geological Bulle-
tin of China, 28(2): 278-284 (< JRAE, AR I, 374, LK .
2009. 47 BEURITA 547 L PRI W ) e s Dl S AR Ty 12 i
FHMG S . B4R, 28(2): 278-284) [DOI: 10.3969/j.issn.1671-
2552.2009.02.021]

Li X K, Wu T X, Liu K, Li Y and Zhang L F. 2016. Evaluation of the
chinese fine spatial resolution hyperspectral satellite TianGong-1
in urban land-cover classification. Remote Sensing, 8(5): 438
[DOI: 10.3390/rs8050438]

Tong Q X, Xue Y Q and Zhang L F. 2014. Progress in hyperspectral re-
mote sensing science and technology in china over the past three
decades. IEEE Journal of Selected Topics in Applied Earth Obser-
vations and Remote Sensing, 7(1): 70-91 [DOI: 10.1109/JSTARS.
2013.2267204]

Tong Q X, Zhang B and Zhang L F. 2016. Current progress of hyper-

spectral remote sensing in China. Journal of Remote Sensing, 20
(5): 689-707 (FEPHE, skL, TR AR . 2016. 1 [E & ik B 1 1
YRR | SEIEAAR, 20(5): 689-707) [DOI: 10.11834/jr5.20166264]

Wang Y M, Jia J X, He Z P and Wang J Y. 2016. Key technologies of
advanced hyperspectral imaging system. Journal of Remote Sens-
ing, 20(5): 850-857 (T-BKWI, B2, fa i F, T . 2016, #F
T RO AR H A B H R IATE . 3B IR, 20(5): 850-857)
[DOL: 10.11834/jrs.20166206]

Zhang L F, Jiao W Z, Zhang H M, Huang C P and Tong Q X. 2017.
Studying drought phenomena in the Continental United States in
2011 and 2012 using various drought indices. Remote Sensing of
Environment, 190: 96-106 [DOI: 10.1016/j.rse.2016.12.010]

Zhang L F, Zhang L P, Tao D C and Huang X. 2012. On combining
multiple features for hyperspectral remote sensing image classifi-
cation. IEEE Transactions on Geoscience and Remote Sensing, 50
(3): 879-893 [DOL: 10.1109/TGRS.2011.2162339]

Zhang X, Sun Y L, Shang K, Zhang L F and Wang S D. 2016. Crop
classification based on feature band set construction and object-
oriented approach using hyperspectral images. IEEE Journal of
Selected Topics in Applied Earth Observations and Remote Sens-
ing, 9(9): 4117-4128 [DOI: 10.1109/JSTARS.2016.2577339]

Zhang X, Zhang B, Zhang L F and Sun Y L. 2017. Hyperspectral re-
mote sensing dataset for tea farm. Global Change Research Data
Publishing and Repository (5K &, 5K &=, 5K 7. 4%, PMHE TN . 2017,
FWEF TR 2 =R BB A | AR ET R
JZE L) [DOL: 10.3974/ge0db.2017.03.04.V1]

Zhao B, Zhong Y F and Zhang L P. 2016. A spectral - structural bag-
of-features scene classifier for very high spatial resolution remote
sensing imagery. ISPRS Journal of Photogrammetry and Remote
Sensing, 116: 73-85 [DOI: 10.1016/j.isprsjprs.2016.03.004]

Zhong Y F, Wu Y Y, Xu X and Zhang L P. 2015. An adaptive subpixel
mapping method based on MAP model and class determination
strategy for hyperspectral remote sensing imagery. IEEE Transac-
tions on Geoscience and Remote Sensing, 53(3): 1411-1426
[DOTI: 10.1109/TGRS.2014.2340734]

Aerial hyperspectral remote sensing classification dataset of Xiongan New
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Abstract: An aerial hyperspectral remote sensing dataset plays an important role on the research of hyperspectral images, including

classification. However, few studies have been conducted on the establishment of a standard hyperspectral dataset. This study introduced a
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standard hyperspectral dataset that includes a hyperspectral remote sensing image, a land cover map, and sensor parameters. This dataset
was acquired by using a newly designed airborne hyperspectral sensor accompanied with synchronous ground survey experiments.

An aerial hyperspectral remote sensing image of Xiongan New Area was acquired using the visible and near-infrared imaging
spectrometer designed by Shanghai Institute of Technical Physics, Chinese Academy of Sciences on October 2017. The total field of view
angle of the spectrometer is 40.6°, the instantaneous field of view is 0.25 mrad, the effective push-scan pixel is 2834, and the maximum
speed-to-height ratio is 0.04. The flight height is 2000 m, and the flight areas cover the Xiong County, An County, Rong County, and
Baiyangdian Lake. The east-west length is 48 km, the north-south width is 27.5 km, and the total area is 1320 km?. Twenty-one flight lines
are found on the east-west direction, and Matiwan Village is located in the 10th and 11th flight lines. The flying weather is clear and
cloudless, and the visibility condition is good. Radiation correction, geometric correction, and image mosaic and clipping were conducted
before data classification.

The spectral range of the aerial hyperspectral remote sensing image of Xiongan New Area (Matiwan Village) is 400—1000 nm, with
250 bands and a spatial resolution of 0.5 m. The image size is 3750 x 1580 pixels. The land cover types labeled here are 19, which are
mainly cash crops.

The aerial hyperspectral remote sensing image of Matiwan Village in Xiongan New Area was classified using random forest
classification. The first three principal components of the spectrum and its corresponding eight spatial texture features and vegetation
indices, such as normalized difference water index and normalized difference vegetation index were utilized. The total classification
accuracy is 97%, and the kappa coefficient is 0.98. In accordance with the confusion matrix, the confusion of Robinia pseudoacacia, pear
tree, and Acer complex is serious. This condition causes the low classification accuracy of Robinia pseudoacacia.

An aerial hyperspectral remote sensing dataset of Xiongan New Area (Matiwan Village) with high spatial and spectral resolution was
used in this study. The dataset was classified using random forest classification. The total classification accuracy is 97%. This finding shows
that the dataset can provide good data support for hyperspectral classification research and can serve as reference for the design and
demonstration of hyperspectral imaging spectrometer.

Key words: hyperspectral remote sensing, Xiongan New Area, aerial image, image classification, dataset
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