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Area mapping for water and forest based on satellite
hyper-spectral remote sensing

TANG Wenrui'?, MA Lin'?, ZHU Sigi'?, LIN Sifan'?, JIA Longze'”
(1. Department of Optoelectronic Engineering, Jinan University, Guangzhou 510632, China; 2. Guangdong Provincial
Key Laboratory of Optical Fiber Sensing and Communications, Jinan University, Guangzhou 510632, China;
3. Orbital Exploration Aerospace Technology Co.,Ltd., Guangzhou 510700, China)

Abstract: The emergence and development of hyper-spectral satellites provide a new technical means for
remote sensing and mapping. Compared with the traditional satellite images, the hyper-spectral satellite images
contain the richer spectral information, which can carry out more accurate identification, classification,
positioning and mapping of target objects. Taking the hyper-spectral satellite images provided by the Zhuhai
No. 1 hyper-spectral satellite (OHS-C) as the sample, the accurate identification, enhanced marking and area
measurement of forest and water were realized by combing ground clutter reflection spectrum with adaptive
algorithm. The ratio method was used to process the spectrum, and the influence of atmospheric conditions and
time as well as season on the spectrum can be removed without the complex calibration. The experimental
results show that the specificity and sensitivity of identification of forest and water is higher than 97%,
respectively. Based on the proposed identification model, the calculated total area of the official waters of Xili
Reservoir is about 4.6 km’, and the error with the official data is only about 0.144 6 km’. The green area of
Qi'ao Island is calculated to be 22.171 3 km’, and the total area of the island is 23.8 km’. According to the
calculation of 90% of the green area, the error is less than 0.751 3 km’, and the error mainly comes from the
insufficient spatial resolution of commercial satellites.

Key words: hyper-spectral satellites; area mapping; spectral imaging; BP neural network
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Table 1 Brief introduction of “ OHS-C” hyper-spectral

satellite shooting data
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HhH AR 10m
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2 58 AL B3 AHXT ARG ERR . JUATRIE
Fz2 “OHS-C'HXEDEdEKE
Table 2 Central wavelengths of “ OHS-C” hyper-spectral
satellite
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16 700 32 940
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Fig. 1 Hyper-spectral cube collected by “ OHS-C” (geogr-
aphical location is E113°36'48'’, N22°45'11"")
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P 3 J 7R T 23 i R AR KR | bR A I ST 1Y)
200 1G5 T AT B Y 3 Fh A 9 7 2 G
Zehge . T LATE BUMCOR 9 57 AE DT i 27 600 nm
BAF 0T 8 B A, It BT B S 200 A I 14 B
B, R R B BRI RE DS AR 4 0 5 K A
14 57 AiE 6 3% i 26 7E 730 nm BT B0 — B R BB
e, A5G KM 1 SR A B B R R
B, JETE X, QA ST A RS 1 1
Bo 3 R A7 AR W] 28 S, TR AT S B
R

250

11D
HitH

200 f #

150

iR /a.u.

100 ¢

50 F

—a AR

0 1 1 1 1 1 1 1 1 1 1
460 500 550 600 650 700 750 800 850 900 950
P /mm

B3 KK RARFIZ AR T ROR S AR =
Fig.3 Average spectrum and standard deviation of

fluctuations of water, forest and buildings
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Fig.4 Structure diagram of BP neural network
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Fig. 5 Relationship diagram between sample number and

accuracy rate
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Table 4 Statistical results of sensitivity and specificity
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Table S Area monitoring of water and forest
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Fig. 8 Pixel extraction of Qi'ao Island
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Table 6 Verification of surveying and mapping area
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Fig. 7 Pixel extraction of Xili Reservoir
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