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Abstract The three—dimensional profilometry based on structured light triangulation can achieve relatively high
precision, but the offset angle formed by the optical axis of projection system and observation system can cause
shadow and occlusion. The measurements from two directions and image stitching technology are needed. Different
from the triangulation methods, the modulation measuring profilometry is based on vertical measurement theory.
In its measuring system, the optical axes of projection and observation are coaxial, which avoid the shadow and
occlusion problem in the triangulation methods. A modulation measuring profilometry with auto—synchronous phase
shifting and vertical scanning and the reconstruct algorithm are studied. The features of scanning fringes are
analyzed, and the features of several algorithms about modulation extraction and 3D shape reconstruction are
introduced and compared. Experiments indicate that choosing the proper algorithm can achieve better measuring
accuracy of 0.19 mm standard deviation in the measuring range of 115 mm while measuring a 120 mmX120 mm
testing plane, under vertical measuring mode.
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Fig.3 (a) A series of fringe patterns captured by CCD camera; (b) gray level distribution of a definite point (x,¥) in captured fringes
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Fig.5 Comparison for modulation extraction algorithm at edge position of measurement range. (a) F'T algorithm; (b) phase shift algorithm
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Fig.7 (a) Modulation extraction by phase shift algorithm and (b) maximal modulation value searching by quadratic fitting
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TE S e A0 5 BE R . F T DA O i b R G b o i b B

XF HE L 12(e) 5 B 12(d)ik 7] LA Y, R A G I  2  ) ARAEAE TR T QSR DU R 0 B 3R, > 45 4 3 5
3T 5 U P ) A7 B, 2% S0 AN X BRI T T R B S s s R kBl A5 3 4 R R R B KAE A B Y S
BEBRR M2, FBUORE YRS R M T A%k, EoBIE R R R 5, HIRE Wy ik,
WA B s

B3 LUK R T B 12 PR R0 & R . XK ik, 54> & B A B H— A 1 X 3 stage 1—
stage 5, 73 PR A 55 TR DX IR YA AR DS, 15 30— G B B i S8 bR m BE . & 5 B iy I 6 8 B B BE X A1)
PRfE2Z R 1R . IR 1ATLUE i, 4 6 B BE D0 (5 3K 3 1 5 46 50 1 AR >4 (0 0 = 45 12

R & W Mbr o 22

Table 1 Measured height of each stage and standard deviation

Measured height /mm Standard deviation/mm
Stage 1 20.11 0.22
Stage 2 39.99 0.15
Stage 3 59.89 0.14
Stage 4 79.95 0.13
Stage 5 100.10 0.12
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