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Fig. 2 Red-edge band analysis diagram
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Table 1 Evaluation of vegetation extraction accuracy for the first scene
B , ; , .
SR £ H ) e T o MR/ % EPEERE/ % BRRE/ (%00 Kappa &%
ik 198 97 295 67.12 60. 74
NDVI E|iixd 128 79 205 38.53 44. 87 55.40/54. 23 0.497 6/0. 482 3
Bt 326 176 500
203 72 275 73.82 62.08
RVT # #k SR A 124 101 225 44. 89 58. 38 60.8/57. 26 0.552 3/0.532 4
it 327 173 500
1 B 353 28 381 92. 65 92. 89
RENVI AR A Bl 27 92 119 77. 31 76. 67 89/87.63 0. 852 8/0. 843 6
it 380 120 500

e BARKE BE A Kappa 280, Z2 i {H 2 500 BEALEEA SR H . A X G e i, TH

Note: Overall accuracy and Kappa coefficient, the value on left is obtained from 500 random sample points and the value on right is obtained

from Formulas (5) and (6) in the last two columns, the same below
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Table 2 Evaluation of vegetation extraction accuracy for the second scene
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Table 3 Evaluation of vegetation extraction accuracy for the third scene
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% JEAE At
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Combining the Red Edge-Near Infrared Vegetation Indexes of DEM to
Extract Urban Vegetation Information

WANG Xiao-xuan', LU Xiao-ping'" , LI Guo-qing®, WANG Jun?. YANG Zen-an', ZHOU Yu-shi' ., FENG Zhi-1i'
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Abstract  With the continuous improvement of living standards, residents’ requirements for urban vegetation are also
increasing. Urban vegetation has become one of the important criteria to measure the livability of cities and plays a very
important role in assessing and protecting urban biodiversity. Therefore, rational planning of urban vegetation is an important
means of solving environmental problems and improve the quality of life. To sum up. monitoring urban vegetation becomes the
main task, and the extraction of urban vegetation becomes the top priority. At present, the problems of urban vegetation
extraction mainly focus on two aspects. Vegetation extraction is affected by region and species. On the other hand, Vegetation
extraction is affected by topography and the shadow of buildings. In order to solve the above problems, this paper proposes a red
edge-near infrared vegetation index model based on DEM. In this experiment, worldView-3 remote sensing images with red-edge
bands and high spectral and spatial resolution after radiation calibration and atmospheric correction were first selected. Then,
according to the high sensitivity of the Red Edge band to vegetation and the good correlation between the spectral data within the
red edge and the parameters reflecting vegetation growth, the DEM model and the spectral difference between the red edge were
adopted to remove the shadow of terrain and buildings effectively. Finally, the red-border spectrum-near-infrared spectrum is
constructed based on the feature space within the visible band, and the red-border near-infrared vegetation Index model is
constructed. At the same time, the urban vegetation extraction is compared and analyzed with NDVI and EVI. The analysis
methods are qualitative and quantitative. The former is to extract vegetation images for visual analysis by using a real vegetation
image reference map and model. The latter is a quantitative analysis using user accuracy, producer accuracy, overall accuracy and
Kappa coefficient. The result of the qualitative experiment shows that the DEM model can effectively remove the shadow of
buildings and terrain by combining with the different information of the red edge band between shadow and vegetation. After
removing the shadows, NDVI and EVI were used to extract urban vegetation from the images, which made the buildings and
road pixels confused in the vegetation, resulting in the problem of misclassification and omission. However, RENVI can
effectively eliminate the confusion between shadow pixels and vegetation pixels, accurately extract urban vegetation, reduce
redundancy, and increase vegetation index information. The quantitative experimental results show that the RENVI model can
accurately extract urban vegetation compared with NDVI and RVI1. The overall accuracy of the 3 images is 89%, 81.4% and
91. 8% respectively, and the Kappa coefficient is 0. 852 8, 0.791 3 and 0. 905 2 respectively. In summer, this method can

effectively improve the extraction precision of urban vegetation and obtain a better visual effect of extraction.

Keywords Urban vegetation; Worldview-3 Remote sensing images; DEM; Red edge-near infrared vegetation index model;

Extraction accuracy
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