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A New Model of 3D Shape Measurement System Based on Phase Measuring
Profilometry and Its Calibration
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Abstract
model is proposed. In this model, the relation between phase and height is extended to the 3D space. And it is no longer

To solve the problems of system calibration in phase measuring profilometry (PMP), a new measurement

necessary to arrange the system in parallel, while the camera and projector can be in arbitrary position. By virtue of the
camera calibration technique, a convenient and practical calibration method is proposed. The experiments demonstrate
that this calibration method is flexible and applicable to many shape measurement tasks. The calibration proceeding can

be accomplished within 2 minutes and the system precision is improved.
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AT AR IR B OCR, RGN R,
A5, o I L o S AR A R FE R 8 LR, 2
3Bl LA T SE bR E

® 1 bRERLREP R (R T) MR G
Table 1 The (R T') and G matrix in the calibration process

)

J (R; Ty) G;
0.983841 —0.118531 —0.134194 —51.3559 0.000673031 7.1096 x 10—° —0.209096
1 0.0757074 0.954595 —0.288127 14.1924 —5.14671 x 105 0.000706689 —0.212967
0.162253 0.273312 0.948143 740.566 —1.28462 %1077 —2.76386 % 10~7 0.00147473
0.985653 —0.104821 —0.132286 —43.5545 0.000673434 6.51528 * 10~° —0.214777
2 0.0777045 0.977589 —0.195656 23.8782 —5.02701 * 105 0.000691211 —0.223788
0.149831 0.18257 0.971709 687.572 —1.33402 %1077 —1.97734%10~7 0.00156062
0.983717 —0.120515 —0.133331 —29.0785 0.000675667 7.82592 % 10~° —0.240347
3 0.0758881 0.95101 —0.299701 28.5843 —4.95592 % 10~° 0.000714457 —0.239504
0.162918 0.284703 0.944669 662.006 —1.44966 * 10~7 —3.26519%10~7 0.00167271
0.98473 —0.107764 —0.13672 —22.478 0.000676592 7.1165 % 105 —0.247377
4 0.0764076 0.973221 —0.2168 37.2282 —4.71438 x 10—° 0.000698573 —0.251881
0.156423 0.203044 0.966591 616.233 —1.56211 % 10~7 —2.48239%10-7 0.00176855
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5.2 SKBImE

FESERL T A8 Ja, N TR RS = RS B, A
SC T — AR AR — BUbr.

BETE TAF WK 5(a) s, & LA 5 S PATH
ST, B = ARBRIN AL 2 TR & i 2 (R PR S, AR
HFRUEE. ARG =2 S s 5(b) Pir,
=N IR I T RS TR S HIE Y S5 1 T = |
B2 M RE . R, HEMARRLIET RGihr e Ty
VE R S B T AR AT, AT LA, &5
w2 fron.

(a) BOIE LA E%
(a) 2-D image of the stairstepping workpiece

Tew - [cousgm3_Go0ues)

L i) WD EEY B0 SR A1 SHE EEM MESYE EK FOAL

(b) BE LA
(b) Result point clouds of the stairstepping workpiece

K5 B ARG SRR B
Fig.5 2-D image and result point clouds of the

stairstepping workpiece

F2 BETAENES R
Table 2 The experiment result of the stairstepping

workpiece
TR BEARHE(E (mm) 4.86 9.64  14.87  20. 16
WRLE (mm) -0.03  -0.06  -0.05 -0.06

Z AR % (mm) 0.12 0.25 0.29 0.38

B 6 2 BUbR I R SRS 2 i =

(a) MbrEE
(a) 2-D image of the mouse

Test - [Mo_p3] =
[ xthe @®EE HEW 80w #HE S=08 GE4E 210 SEHHE =i
FEEL

(b) Kb %

(b) Result point clouds of the mouse

K6 BbsEIGRLNEREN NS

Fig.6 2-D image and result point clouds of the mouse

E. S Rz R PR SR T S AR
JITE S50 2 PR ¥ Test3D iz AL BRI 56 A

6 it

AR SCESE TR BRI I S B R T
R R GUbs 3€ T3 ik, I HARZ AT T Sk %
UE. SEREE RN, SINET R WEE, 5455k
FLE, fAL T R AR e L, JF Ham T &
SEIRI R SR, A MR R AR SR S A 2
TIN5,
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