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Shadow Detection in High Resolution Remote Sensing Images

Using Multiple Features

ZHANG Xian-Peng® CHEN Fan' HE Hong-Jie'

Abstract To aim at the problem that shadow detection algorithms cannot simultaneously well detect partial-bright
shadows and shadows in dark object, a kind of high resolution remote sensing images shadow detection method that
combine a multiple features is proposed. The algorithm firstly combines principal component analysis, color features and
histogram segmentation to construct the detection conditions of various thresholds, then integra various features of remote
sensing image for initial detection, finally by analyzing the difference of the RGB models in the shadow and non shadow,
uses the color characteristics to detect the shadow region. Experimental results show that the algorithm proposed in this
paper can detect partial uses bright shadows and shadows in dark object effectively. Compared with the existing methods,
the average total error rate goes from the level set method 31.85% down to 24.61 % for partial shadow, and the average
total error rate is reduced from the automatic detection method 37.75 % to 23.30 % for shadows in dark object.

Key words High resolution remote sensing images, shadow detection, principal component analysis, color features,
histogram segmentation
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Table 1  Detection performance evaluation of shadow under different conditions (%)
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Table 2  Detection performance evaluation of shadow under different conditions (%)
Images Miami Jacksonville Las Vegas Urban image 1 Average
Reference [8] 38.41 6.20 37.27 47.17 32.26
Reference [3] 6.83 16.22 9.75 8.4 10.3
Forr
Reference [2] 8.03 17.90 13.21 8.81 11.99
Proposed 12.70 9.67 8.47 25.01 13.96
Reference [8] 0.34 23.20 7.57 5.22 9.08
Reference [3] 7.53 30.74 11.86 36.05 21.55
Fagr
Reference [2] 11.52 59.02 7.38 29.02 26.74
Proposed 2.39 19.81 14.57 5.81 10.65
Reference [§] 38.75 29.40 44.84 52.39 41.36
Reference [3] 14.36 46.96 21.61 44.45 31.85
Frer
Reference [2] 19.55 76.95 20.59 37.84 38.73
Proposed 15.09 29.48 23.03 30.82 24.61
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Fig.8 Detection results of Mecca
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Fig.9 Shadows in dark object to be detected
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Table 3  Detection performance evaluation of shadows in dark object (%)

Images Mecca Urban image 2 Urban image 3 Urban image 4 Average
Reference [8] 53.51 36.88 31.32 33.87 38.90
Reference [3] 4.21 3.59 6.3 5.6 4.93
Fogr
Reference [2] 15.50 18.11 7.17 8.12 12.23
Proposed 5.30 11.81 6.74 16.27 10.03
Reference [8] 1.13 1.39 0.56 2.25 1.33
Reference [3] 99.37 168.81 20.88 33.51 80.64
Farr
Reference [2] 45.83 3.42 22.85 30.01 25.53
Proposed 28.32 5.14 14.58 5.03 13.27
Reference [§] 54.64 38.28 31.87 36.12 40.23
Reference [3] 103.59 172.4 27.17 39.11 85.57
Frer
Reference [2] 61.33 21.53 30.02 38.13 37.75
Proposed 33.62 16.95 21.32 21.30 23.30
Table 4 The average total error rate of shadows detection (%)
Images Frer
Reference [8] Reference (3] Reference [2] Proposed
BrEHI5Y 41.36 38.73 24.61
BmEH ) h g1 40.23 37.75 23.30
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