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Abstract To apply active 3D scanning based on coded-structured-light to dynamic scenes, a oneshot scanning method that
uses a single static image is preferable than those that uses multiple patterns. In previous works, we have proposed oneshc
scanning methods that use intersection points of grid patterns. In those methods, solutions only from intersection points have
ambiguity, and thus, additional information, such as variation of grid intervals, were used to solve this. However, the variation
of grid intervals makes it difficult to increase the density of the pattern. In this work, we propose a system that consists of a
camera and multiple projectors and each of the projectors projects a parallel line patterns instead of grid patterns. Shape is
reconstructed from the intersection points between those two sets of parallel lines. It is shown that a unique linear solution
is possible for such a system, thus, dense grid patterns with uniform intervals can be used to increase density of the pattern
Furthermore, by using two projectors, blind areas caused by occlusion and self-occlusion are drastically reduced.
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Fig.5 Configuration of experiments for evaluation of accuracy

improvement: (a) the source image, (b),(c) positions of the
projectors. (b) is viewed from the top and (c) is from the
side. In (b) and (c), the x,y and z-axis of the camera coor-
dinates are indicated by R,G and B-colored line segments,
respectively.
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Fig.6 Reconstructed shape of each method in the common coor-

dinate system: (a) method A, (b) method B, and (c) method
C. The result of method A,B and C are shown by points of
dark gray, light gray, and black, respectively. The result of
method C becomes the same as the gray code measurement,

which is correct up to calibration accuracy.
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Table 1 Evaluation of accuracy improvement by using adjacency

information and de Bruijn sequence.

Evaluation Methods
values A B C
Angle between

2 faces(degrees) 102.6| 87.5 89.2

Deviation from
gray-code measurement(mm225.8| 96.5| the same
RMSE of points
from fit planes(mm) 0.46| 0.75 2.46
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Fig. 7 Configuration of experiments for a small axes distance con-
dition: (a) the source image, (b),(c) positions of the projec-
tors. (b) is from the top and (c) is from the side. The camera

coordinates are indicated similarly with Fig. 5.
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Table 2 Evaluation of accuracy improvement by using adjacency
information and de Bruijn sequence for a small axes dis-

tance condition.

Evaluation Methods
values A B C
Angle between

2 faces(degrees) fail | 89.9 89.0

Deviation from
gray-code measurement(mmjail | 70.1| the same
RMSE of points
from fit planes(mm) fail | 1.46 2.47
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Fig.8 A hand reconstructed by[10] (left) and the proposed
method (right): (top row) the input images, (middle) the
detected patterns, and (bottom) the reconstructed shapes.
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