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Visual Precision Measurement System for Paper Flatness
YAN Long', WANG An', XIA Ying-"vve‘zi1 WANG Shu', ZHANG Wen', GAO Zhen-Yu', ZHANG Long'*

(Hefel Institutes of Physical Sc1ence Chinese Academy of Sciences, Hefei 230031, China)

*(Wanjiang Center for Development of Emerging Industrial Technology, Chinese Academy of Sciences, Tongling 244000, China)
Abstract: Aiming at the paper flatness measurement, a method based on four-step phase-shifting algorithm has been
studied and proposed for the structured light measurement. The sine light that projected to the paper surface by DLP is
scanned in steps of 1/4 period. After modulated by the surface topography of the paper to be measured, the structured
light distribution information is acquired by the camera along with the phase main value of the structured light obtained
through four-step phase-shifting algorithm. Finally, the absolute phase demodulation can be achieved through the
multi-frequency heterodyne principle and the paper surface topography can be reconstructed through the height
information after mapping the relationship between the phase and height. Using paper surface ‘c_oordina-te point cloud
height range and standard deviation for quantitative evaluation of its flatness, the experimental'- results show that the
measurement accuracy and stability meet the requirement of paper, flatness rﬂeasﬁrement with the accuracy of 0.lmm
and the measurement time of less than two seconds. /

Key words: computer vision; digital phase shift method; paper flatness; four-step phase shift method; multi-frequency
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