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Recovering Hidden Objects from Mirror Images
Reflected on Unknown Objects

Abstract: In this paper, we propose a method for recovering the 3D structure of invisible objects by using
mirror images reflected on unknown objects. The causes of car accidents include sudden jumping out from
blind spot and the presence of a stopped vehicle in the front blind spot. Thus, in this research, we recover
the target object existing in the blind spot by using mirror images reflected on the body of other vehicles
that can be observed from the own vehicle camera. However, the body shape of the observable vehicle is
unknown in general. Thus, in this research, we propose a method for simultaneously recovering the shape
of observable vehicles used as mirror objects and the position of the target object existing in the blind spot

from the mirror images.
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Fig. 1 Observation of the blind spot with a curved mirror.
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Fig. 2 Car body used as a mirror.
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Fig. 3 Reflection of objects in the blind spot.
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Fig. 4 Specular reflection of a light ray.
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Fig. 5 Ray path in two mirrored objects.
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Fig. 6 The appearance of light rays when the normals are uni-

form.
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Fig. 7 The appearance of light rays when the normals are non-

uniform.
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Fig. 8 B-spline curved surface and control points.
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Fig. 9 Representation of surface normal.
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Fig. 12 Experimental environment (left) and camera image

(right) of a real image experiment when the normals

are uniform.
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Fig. 13 Estimated result of real image experiment using the

proposed method 1.
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Fig. 14 Experimental environment (left) and camera image
(right) of a real image experiment when normals are

non-uniform.
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proposed method 2.
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