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Cast Shadow Morphing from a Shape and Images of the Scene
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This paper proposes a method for generating cast shadows in any lighting condition by a
morphing technique. For this purpose, a set of images of target scene and its depth map are
used. We assume that the images are taken from a fixed camera in several lighting conditions,
and the depth map is taken from a range finder. A 3D shape model of the scene is roughly
constructed from the depth map, and it is reformed by considering the cast shadows in the
images. Using the reformed 3D shape, cast shadow contours are corresponded between dif-
ferent lighting conditions. Finally, a cast shadow can be generated in any lighting condition
by the image morphing of the cast shadow contours. Experimental results show that shadows
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can be successfully generated even when the floor is not a flat plane.
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Fig.1 Reflections and shadows.
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Fig.2 Combination of a shape and images of the scene.
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Fig.3 Measurement of 2.5D range data by a range finder.
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Fig.4 3D shape estimation based on a cone including the

object: (a) a cone in which the object exists, (b)
side view of the range data.
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Fig.5 Detection of the corresponding cast shadow bound-
ary based on the attached shadow boundary.
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Fig.6 3D location of the attached shadow boundary.

OO0 Ocast shadow 000 0000000 OOOOO
attached shadow 0 00 OO0 0000000 DOOO0O
oooooooooooooooo

4.2.2 attached shadow 00000

oooooUooUoooooooooooooooo
000o0oooooooooooooogoooodg
0000oooooooouooooooooooog
cast shadow 000000000000 OOOOOO
00o00oooo0ooooooooooooooon
0000003000000 0o0oooogooo 3
ooooooogg

0000 LOO0O0O0OO0O CcO00000 ¢, 00
00000 ¢, 00000 LOODODOOOOODOOO
00ooooooo 3goooooooogoooo
o0o0o0oooooooooooooooooooo
0¢, 00000000 @, 00000000000
0000000000 ¢, 000000000000
a, 00000000000 30000000000
000000000000 O0D000OoD 000
0000000000 00000000000 a,0
000000o0o0oooooooooooooooon



134 0000000000000 0000000000000000 Dec. 2002
L
3 563
o o ' /
- p - ﬁ&aél
ged (k.1 1
af QB A

07 0O0O0ooo
Fig.7 Difference between segments.
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Fig.8 Elimination of ambiguity along the lighting
direction.

000000000000000000000000
000000000000000000000000
00000000

0000 L*0LP 00000000000 afadO
a?e/ 00000000000000000000 L°0
rfooon M= (L*+1%)/2000000 af0
a®Uaf0a) 0000 ¢g00OO0ODOO8(b)OODO
00000000 LM -¢g000000000000
0000000000 af0al0a/0a) 000000
0000000000000000 &{0d$0a40
¢/, 00000000000000000000 (2)
0(4)000000000000000000000
00000000000000 A*0A° 00000
00000000000 «0000 ¢000000
00000000000000000 ¢c*0C?on
0Ooo00OoOoooOo

4.3 cast shadow OO OO0
00000000000000000000000
00000 cast shadow00O00000000O0
300000000000000000000000
00000000000000000000
00009000000000000000000
00 L°0L° 00000000000000000
L"00000 s*0s° 0000000000000
000 A*0A° 0000 af0af 00000000
00000 LY000 A"00000 «) 000000
0000000 L"00000 «) 0000000
000000000 ¢O0000000000000
0000000000004 00000 ¢ 000
000000000000000000000 300
0000000000000 cast shadow 00000
00000000



Vol. 43 No. SIG 11(CVIM 5)

LVQf—S“.I. L

09 O0o0oooooo
Fig.9 Prediction of the boundary location.
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Fig.10 Cast shadow generation by morphing.
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Table 1  Specification of the input images.
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Examples of the input images.
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Fig.12 Generated cast shadow based on the shape.
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Fig.13 Extracted attached shadow boundaries.
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Corresponding boundaries (left: two input
images, right: the result).
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Fig.15 Predicted location of the cast shadow boundaries.
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Fig.16 Generated cast shadow (cube).
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Fig.17 Generated cast shadow (sphere).
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