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Table 1 The statistics values per band after shadow restoration of
C and CR method

fidEd wg ByME BRSO BE Rz
7.022 11.006 8.011 0.473

Band 1 7.033 11.011 8.013 0.474
c 7.214 11.006 8.149 0.534

5.943 10.782 7.077 0.596

Band 2 5.998 10.796 7.082 0.545
c 6.193 10.782 7.240 0.601

a 4.497 10.061 5.981 0.613

Band 3 4.495 10.055 5.999 0.606
c 4.853 10.061 6.222 0.601

a 2.851 8.984 4.088 0.760

Band 4 2.869 8.988 4.103 0.746
c 3.036 8.984 4.244 0.758

a 4.238 11.861 7.822 1.091

Band 5 4.654 12.376 7.893 1.043
c 4.807 11.861 8.416 0.910

a 0.489 1.887 1.074 0.181

Band 6 0.582 1.960 1.086 0.172
c 0.620 1.887 1.137 0.144

0.100 0.585 0.216 0.054

Band 7 b 0.117 0.561 0.219 0.053
c 0.124 0.585 0.227 0.047

M oa: FUAHG, b CRIERAER, o CRIEIERAZ,

F2 CREMCRERERGHRXHEMEFE
rRMSE{&
Table 2 rRMSE values in SWIR, NIR, Red, Green bands in per
land use cover type after shadow restoration of C and CR method

A 25 green red NIR SWIR
’ B 2740 2.090 4.635  3.803
JRIRRAG
JotkHh 3262 3344 3.621  3.515
Ml 2640 1440 4261  3.232
CRIERS
JokHh 2,138 3.139  3.467  2.848
o Bk 1.847 0516 2919 2546
CRAZIEF %
JoMdt 1794 2390 1.024  1.028
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Table 3 Confusion matrix of classification results
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Mountainous shadow information restoration based on the continuum
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Abstract: Shadow of the remote sensing image is widespread in China southwest hilly area, which has affected the effects of automatic re-
cognition of image computer and quantitative analysis. Topographic correction methods, which are widely used to adjust for differences in
solar incidence angles, can partly alleviate the impacts of shadows. But the model based on DEM data has limitations and errors in applica-
tion, resulting to the scattered and discontinuous images of the terrain correction. In order to overcome the shortcomings of the topographic
correction models based on DEM and improve the quality of remote sensing image of southwest hills, the article introduced a new shadow
correction methods based on the similar spectral information after continuum removed. The advantage of the method is that it no longer de-
pend on DEM and semi-empirical estimation value, which can maximize the computer automatic identification and the independent access
for parameters.

Throughout these shadow correction methods, they are based on weak information in the shadow area, and the shadow correction is
achieved by establishing a relationship between shadow and non-shadow. As to shadow pixel and non-shadow pixel with the same surface
land cover types, their spectral curve is similar and only brightness (continuum information) is different. In order to establish relationship of
spectral statistic feature between shadow pixel and non-shadow pixel, the spectral information is recovered by the similar pixel of shadow
pixel and by the principle of using surface features spectrum envelope line to remove the continuum line. The article introduced a new shad-
ow correction methods based on the similar spectral information after continuum removed, and experiment it on Landsat 8 OLI image by
shadow extraction, continuum removing, searching for similar pixel, shadow information restoration. And the calibration accuracy was
tested by visual evaluation, statistical analysis, comparative verification and automatic classification.

By comparing the images of C-method correction and CR-method correction, the visual feature of the two images tend to be flat, and
the image details of shadow area tend to be obvious. After CR-method shadow correction, the pixel brightness value of shadow area gets a
more complete compensation, and the image brightness converges with the shadow area, and it makes the shadow area visual characteristics
more consistent with the near shadow area. At the same time, the standard deviation of the image tend to drop after CR-method correction,
making the pixel brightness value of the slopes closer. CR-method is better than C-method for terrain shadow elimination and slope and lu-
minance values of homogenization, which relative root mean square error(rRMSE) of sample point in per land use cover type is within
2.919% compared with unshaded pixels, and the minimum is only 0.516%. the automatic classification accuracy of CR-method correction,
calculating the number of right and wrong pixels, has increased from 43.59% to 61.57%. The experiment of CR-method shadow correction
in complex hilly terrain region has achieved good effect, and has improved the quality of remote sensing image with mountain shadow.

Key words: shadow correction, continuum removal, Information enhancement, Landsat 8 OLI image, China Southwest Hilly region
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