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Adaptive Background Estimation and
Shadow Removal in Indoor Scenes

JUNYA MORITA,* YOSHIO IwAIlt and MASAHIKO YACHIDA'

Background subtraction algorithm is susceptible to both global and local illumination
changes such as shadows, sunlight and reflection. These changes are sometimes the cause
of failure of object tracking, gesture recogniton and posture estimation. In this paper, we
propose a method for detecting object casting a shadow in an indoor scene by modeling a
pixel value as the total energy received from each lightsource. Our proposed method can
also estimate a rate of illumination change in order to improve background subtraction. The
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usefulness of the method is demonstrated by experimental results.
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Fig.1 Relation between energy from light sources and
pixel values.
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Fig.3 Histgrams of S1, S2 constructed in light estimation
process.
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Fig.5 The distribution of soft shadow.
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Fig.6 An example of histgram of the proposed image
features.
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Fig.7 Lights used for experiments.
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Fig. 10 Result images (2 lights).
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Table 1 Patterns of pair selection.
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Table 2 The accuracy of object extraction (2 lights).

image | Rp x 100(%) Rz x 100(%)
(a) 96.2 1.49
(b) 89.1 1.39
(c) 92.4 1.64
(d) 94.1 3.16
(e) 89.5 2.12
(f) 90.8 1.08
(g) 90.1 1.94
(h) 89.0 7.80
) 87.1 4.99
) 85.1 4.30

03 oooooooo3ooog
Table 3 The accuracy of object extraction (3 lights).

image | Rp x 100(%) Rz x 100(%)
(k) 89.5 0.64
) 84.7 0.57
(m) 88.5 2.53
(n) 74.8 2.16
(0) 87.7 7.84
(p) 72.0 4.36
(q) 74.5 3.90
(r) 75.3 7.84
(s) 93.7 6.18
(t) 91.4 6.02
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