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Using Silhouette Images From Random Angles
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In general a three-dimensional measurement system is established by considering the geometric
configuration of the system, such as CCD camera and structured light, etc., because the system
measurement is based on the principle of triangulation. Once the configuration has been determined,
it must be maintained until the measurements have been completed. The main disadvantage of such
systems is the dead-angles that inherently exist in a single image taken from a fixed angle.

This paper proposes a new approach to three-dimensional reconstruction of an object shape using
multiple silhouette images that are taken from arbitrary random angles. The technique can be real-
ized by utilizing a magnetic sensor that is attached to the CCD camera. The distinctive feature of this
system is that it reduces the limitation of the target in terms of size, shape and obstruction, etc. but
more importantly it reduces the dead-angle problem of measurement.

Experimental results show the feasibility of our system.

Key Words: Image processing, Three-dimensinal, silhouette, magnetic sensor

(6)
(1) (2) (6)-(12)
(3)-(5)

(9)-(12)

CCD (7)-(8)

1 889-2192

1-1 .

"2 856-0026
2 1303-8

E-mail: kawasue@computer.org



(13)

Magnetic sen Personal computer
Magnéfic Transmitter —

Fig.1 system setup
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Fig.2 Handheld camera with magnetic sensor
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Fig.4 Silhouette and estimated volume that the object
exists
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Fig.7 Edge extraction
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Fig.8 Calibration setup
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Fig.12 Whole volume of cylinder
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Fig.9 Lines pass the outline and Focus point
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a. Systematic error on positional measurement.
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Fig. 13 Positional measurement
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a. Systematic error of orientational measurement
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Fig.14 Orientational measurement
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Rank A Rank B Rank C
Fig.15 Standard of strawberry for the sorting

Fig.16 Reconstructed image on computer display.
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a. Standard image b. Measured image
Fig.17 Evauation of strawberry using a cross section.
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Fig. 18 Horizonta cross section
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