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Fig.1 Basic principles for PMD: (a)slope-height ambiguity; (b)schematic of basic PMD
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Fig. 2 TPMD system: (a)schematic; (b)measurement system
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Fig. 3 The measured rotated mirror: (a)shot picture; (b)original fringes pattern picture
with region of interests (square)
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Fig. 4 Measurement results and error analysis of 20° test: (a)morphology results of basic PMD;
(b)morphology results of TPMD; (c¢)planer fitting residual histograms of basic PMDj;
(d) planer fitting residual histograms of TPMD
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Fig.5 Evaluation of given methods under different angles: (a) RMSE of planer fitting;

(b)absolute value of relative error for reconstructed angle
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(d) planer fitting residual histograms of TPMD
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Fig. 8 Evaluation of given methods under different displacement: (a) RMSE of planer fitting; (b)reconstructed angle
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Fig. 10 Measurement results and error analysis of the measured concave mirror: (a)morphology
results of basic PMD; (b)morphology results of TPMD; (c)spherical fitting residual histograms of
basic PMD; (d)spherical fitting residual histograms of TPMD
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Full-field 3D morphology measurement of continuous specular
objects by translational phase measuring deflectometry

SHOU Chengyi, TAN Xinyun, SUN Chen, CHEN Jubing
(School of Ocean and Civil Engineering. Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: High-precision full-field morphology measurement of specular structures is an indispensable
step in numerous high-end manufacturing fields. This paper proposes Translational Phase Measuring
Deflectometry to achieve high-precision measurement of specular surfaces. Based on a monoscopic
single-screen setup, the method establishes a complete model of the relationship between fringe
phase, surface gradient, and height, and establishes basic constraints in the model through the
assumption of surface continuity. A method for solving model parameters is proposed, addressing the
ambiguity issue present in traditional phase measuring deflectometry. This method allows for the
measurement of the morphology and pose of the structure under test through simple and arbitrary
movements of the screen. A series of validation experiments are conducted to discuss the influence of
surface gradient and height variation on the method’s ability to measure morphology and validate its
comprehensive measurement capability. Experimental results demonstrate a significant improvement
in measurement accuracy compared to traditional methods in the measurement of specular structures’
morphology.

Keywords: specular measurement; full-field 3D morphology; phase measuring deflectometry; single-

camera single-screen; f{ringe



