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Shadow measurement by spectrometer and development of shadow-free QuickBird image
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Wen Liu and Fumio Yamazaki

Abstract : In this study, the measurement of radiance in sunlit and shadowed areas is carried out to investigate the spectral
characteristics of the sunlight. Based on this observation, it is found that the radiance ratio (shadow/sunlit) increases as the
sunlight gets weaker and that the ratio is dependent on the wavelength of the sunlight. A QuickBird image is introduced and the
spectral characteristics of sunlit and shadowed areas are investigated. Based on these observations, a method to detect shadowed
areas and restore the shadow-free radiance for the multi-spectral bands is proposed.
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Fig. 1 The measured radiance of a white plate at the rooftop of Chiba University, Japan in three different seasons.

Light shadow/sunlight (12/04/2008) Dark shadow/sunlight (12/04/2008) 1008 Light shadow/sunlight (08/17/2009) 100 Dark shadow/sunlight (08/17/2009)
100% — — 130 —rs

i =

80% — 805 ——1330

80% is0 1600 — 1500

M350 450 550 650 750 850 950 1050 350 450 550 650 750 850 950 1050 350 450 550 650 750 850 950 1050 350 450 550 65 750 850 950 1050
Wavelength [nm] Wavelength [nm] Wavelength [nm] Wavelength [nm]
Fig. 2 The radiance ratio of the white plate placed in the two shadow areas and the sunlit area in two different seasons.
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Fig. 3 False color composite of the original QuickBird Image (left) and shadow-free QuickBird image (right)
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