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Fig.5 Flowchart of the research methods
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Table 1 The grass species identification accuracy of SMLR and ASR

e YIRREA/ SMLR-EMAP SMLR-EMAP-SA ASR-EMAP ASR-EMAP-SA
LA N PA UA PA UA PA UA PA UA
P& 8/83 0.8916 0.840 9 1.000 0 0.846 9 0.879 5 0.973 3 0.963 9 0.8333
= 17/163 0.9755 0.649 0 1.000 0 0.795 1 1.000 0 0.6105 1.000 0 0.8717
e 18/168 0.982 1 0.896 7 0.994 0 0.9330 0.988 1 0.8737 0.928 6 0.725 6
400t 7. %5 7/69 0.579 7 0.9756 0.768 1 0.688 3 0.724 6 0.7813 0.811 6 0.965 5
B 19/182 0.978 0 0.983 4 0.923 1 1.000 0 0.989 0 0.923 1 0.972 5 1.000 0
G e 11/1 111 1.000 0 0.848 7 1.000 0 0.886 0 1.000 0 0.952 8 1.000 0 0.776 9
AN 3/39 0.6154 1.000 0 0.666 7 1.000 0 0.5128 1.000 0 0.384 6 0.882 4
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Researches on Grass Species Fine Identification based on UAV
Hyperspectral Images in Three—River Source Region

Hu Yina', An Ru', Ai Zetian®, Du Weibing °
(1.College of Hydrology and Water Resources, Hohai University, Nanjing 211100, China;
2.School of Geographic Information and tourism, Chuzhou University, Chuzhou 239000, China;
3.School of Surveying and mapping and Land Information Engineering, Henan Polytechnic University,
Jiaozuo 454003, China)

Abstract: Fine identification of grass species is of great significance for grassland ecosystem degradation moni-
toring in the Three Rivers Source Region. Based on the UAV hyperspectral remote sensing system, the hyper-
spectral image of the typical grassland degradation area of Three—River Source Region was obtained. Firstly, us-
ing the obtained UAV hyperspectral image, the optimal bands combination were selected using XGBoost, the
extended morphological attribute profile features were extracted and were combined with the selected spectral
features. Secondly, sparse multinomial logistic regression and adaptive sparse representation methods were ad-
opted to identify different grass species. Finally the shape adaptive based post—processing method was proposed
to smooth the identification results. The results showed that: (1) Using the XGBoost method to select impor-
tant spectral features can improve the identification result and save running time; (2) the spatial-spectral feature
based method can effectively improve the identification result of grass species and the overall accuracy were im-
proved by 4% ~5% compared with the method of using only spectral features; (3) using two sparse representa-
tion methods, the overall accuracy of fine identification of grass species in the case of limited samples was
94.07% and 93.15% respectively, and the identification accuracy of various poison weed species was improved
effectively by using shape adaptive post-processing method, which improved the overall accuracy by about
1.64% and 1.12%, respectively. The feature mining based sparse representation classification methods can
achieve high—precision grass species fine identification of UAV hyperspectral images, and provide technical sup-
port for a wider range of grassland species fine identification.

Key words: UAV Hyperspectral Images; Grass species fine identification; Feature mining; Shape adaptive;

Sparse representation ; Three-River Source



