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Person identification using shadow analysis

*Yumi IWASHITA (Kyushu University), Adrian STOICA (JPL/Caltech),
Ryo KURAZUME (Kyushu University)

Abstract— We introduce a novel person identification method for a surveillance system of much wider area
than conventional systems using CCTV cameras. In the proposed system, we install cameras to rooftops
of buildings or a low altitude airship, and identify people by gait features extracted from shadows, which
are projected on the ground by the sun in the daytime or lights in the evening. At first, shadow areas are
extracted automatically from captured images, and then analyze dynamics of shadow areas by the spherical

harmonics. Experiments of person identification using actual outside images revealed that the proposed
method showed the best performance than conventional methods.
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2 28E] HAOMRY MERPMEEESR (2010898228 ~24R)
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Fig.1 (a) Remote sensing imagery (Google [2]), (b)
magnification of smaller window. What looks
like humans are shadows.
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Fig.2 (a) Different directions of walking, (b) Image
illustrating the real world set-up, and person
walking, with shadow visible.
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Fig.3 (a) A sample from the database, (b) its ex-
tracted target region, (c) body and shadow re-
gions.
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((2:) Converted image of (b) (d) Histogram of (c)

Fig.4 Calculation of the histogram.

(a) Silhouette (b) Body area (c) Shadow area
image

Fig.5 Examples of body and shadow separation.
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(a)
1 gait cycle
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Fig.6 (a) Determination of H(y,t), (b) An example
of gait stripes (H(y,t)).
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Fig.7 Correct classification rate with respect to the
order of the spherical harmonic coefficients.

Table 1 Comparison of the proposed method and
conventional methods.
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Table 2 Correct classification rate [%] of shadow silhouettes with respect to spatial and temporal resolution.

0000000 000 (00000000000) (%)
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oooo (1) 49 95 75 85 80
1D DFT [5] 00000 x3 (100x400
pixel 0 0 0O 120000) 85 80 80 80
Affine moment invariants [6] 6 70 50 80 45
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