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(57) Abstract: An optical free surface 3D profile high-preci-
sion non-contact measurement method comprises the fol-
lowing steps: projecting a sinusoidal grating stripe on the
surface of an object under test (4) by using a grating projec-
tion device (1), an image collection device (5) acquiring a
deformed stripe pattern after modulation of the surface of
the object under test (4), and sending the deformed stripe
pattern into a computer (7) to recover a surtace 3D profile of
the object under test (4); a white-light scanning interference
probe (6) performing nano-scale precision scanning and
measurement on local attributes of the object under test (4),
a white-light scanning image collection device acquiring an
interference stripe pattern, and entering the interference
stripe pattern into the computer (7) to obtain 3D profile data
of the measured area; and performing a multi-sensor massive
data fusion algorithm and corresponding error separation
and compensation measures on the data obtained from grat-
ing projection visual detection and white-light scanning in-
terference measurement to obtain a result. Further an optical
free surface 3D profile high-precision non-contact measure-
ment device is provided. The measurement method and
device are mainly applicable to high-precision in-place in-
spection of a component with a complex surface.
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