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Adaptive Fringe Projection Measurement Method for High
Dynamic Range Surface
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School of Instrument Science and Opto-Electronics Engineering, Hefei University of Technology,

Hefei, Anhui 230009, China

Abstract Phase-measuring profilometry is one of the most effective methods of obtaining the three-dimensional
topography information of the object surface. However, in terms of objects with large changes in surface
reflectivity, it is difficult for traditional fringe projection technology to achieve high-precision topography
measurement in both high reflectivity and low reflectivity regions. To solve this problem, we propose a recursive
adaptive fringe projection method. This method can analyze the pixels with saturated and insufficient brightness in
the collected image and adjust the brightness of the projected pattern adaptively according to the coordinate mapping
relationship. Then, the projection brightness of all the pixels would be recursively driven to approach the best
projection brightness so as to avoid saturation and improve the signal-to-noise ratio. The experimental results show
that the proposed method can accurately adjust the projection brightness. Only a small amount of recursion is
required to correct 99.3% of pixels with unreasonable projection brightness. In addition to improving the three-
dimensional display effect of the high dynamic range surface, this method has also enhanced the measurement
accuracy of the three-dimensional topography.

Key words measurement; phase measurement; high dynamic range; brightness saturation; recursion; adaptive
adjustment
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Table 1 Error comparison of height difference between diffuse reflection plane and high reverse

plane measured by different methods

Method or condition Height difference /mm Absolute error /mm RMS /mm Number of project images
Low exposure 5.8135 0. 1865 0.1530 16
High exposure 6.5027 0. 5027 0.4433 16
Method in Ref. [25] 5.8702 0.1298 0.1007 83
Large-step phase-shifting 5.9203 0.0797 0. 0607 80
Method in Ref. [17] 5.9010 0. 0990 0.0736 96
Proposed method 5.9167 0.0833 0. 0645 60
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