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Generation method of partitional horizontal uneven fringes
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Abstract: As the oblique angle projection of horizontal even fringes on a reference plane will generate
uneven {ringes with bidirectional distortion, this paper proposes a method to generate horizontal parti-
tional uneven sine fringes to reduce the measuring errors of horizontal even fringes. With the proposed
method., this kind of uneven fringes’ pixel-phase relationship was described by partitional function.
When this kinds of fringes were projected, the even fringes with uniform distribution could be ob-
tained on the reference plane. So the nonlinear relation between the pixel and the phase could be im-
proved in phase unwrapping results and the measuring accuracy would be optimized. A simulation ex-
periment on a plane with a height of 50 mm shows that the mean value of uneven fringe projection
measurement error is 0. 409 9 mm, and the mean value of even fringes is 2. 523 5 mm. Moreover, that
for a globe with a height of 50 mm shows that the symmetry error ranges from 3. 1% to 9. 3% for pro-
jecting even fringes, whereas that ranges from 0. 03% to 1. 6% for projecting uneven [ringes. The
measurement accuracy has be increased by horizontal partitional uneven fringes projection.
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Fig. 1 Schematic of projection system
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Fig. 2 Pixel division of horizontal fringe pattern
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Fig. 3 Front elevation of projection system
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Fig. 4 Horizontal even and uneven fringes
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Fig. 8 Measurement results of even fringes projection on sphere
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