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A Study on the Phase Measuring Profilometry with Parallel-optical-axes

Kyung-min Jeong*, Yoon-chang Park**, Kyung-keun Park***

ABSTRACT

Noncontact measuring methodology of 3-dimensional profile using CCD camera are very attractive because of
it's high measuring speed and it's high sensitivity. Especially when projecting a grid pattern over the object , the
captured image have 3 dimensional information of the object. Projection moire extract 3-D information with
another grid pattern in front of CCD camera. However phase measuring profilometry(PMP) obtain similar results
without additional grid pattern. In this paper, the projection moire are compared with the PMP mathematically, and
it is shown that PMP can generate moire image with simple mathematical computations. Experimental works are
also carried out showing the same results. It is shown that using a single gird pattern, moire image can be

obtained directly without any mathematical operation when some conditions are satisfied.
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ZleMdy I, I, :intensity of light incident on projection
grating and image sensor
d:distance  between  optical  axes  of I, :intensity of light reflected from measuring
projector and camera .
point
i tw i | d . .
fedistance  between  image  plane  an L .distance between pin-hole lens and reference
pin-hole lens center
plane
:di light . ,
fydistance  between % source  and L ,distance between light source and reference
projection grating plane

g :pitch of projectin grating

. . . x;:x-coordinate of measuring point w.r.t. image
h :height of measuring point ! gp g

i i i i laj oordinates
I, : intensity of light transmitted plane coordi
through projection grating X g:x-coordinate on projection grating
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reference plane

x;:x-coordinate of measuring point w.r.t. image

plane coordinates
X gx-coordinate on projection grating

x,.x-coordinate of measuring point w.rt.

reference coordinates
: moving distance of projection grating
¢: phases of moire fringe
&, ¢,, ¢,phases of reference plane, object

and their difference
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a) Parallel-optical-axes geometry

(b) Crossed-optical-axes geometry

Fig. 1 Parallel-axes and crossed-axes geometry
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