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Fig. 1 Optical gcometry of PMP method

BT B R B B R U vE T R N B R S
23 (8] =8 Z (R AR DLt = s 7 T T A A A B
B A

1 1

h(isj) paj)’

HAhG, ) fopl,j) Fas CCOMRE F4 R G, &b

AR SE AR LRI = B R A a () M 0GL5) Rl A HE

W E B X T AR CCD R R (L)), M P &
Boali,j) MoG, ) AN,

Xof F AT B AR AP T B A U A, G A
73 A AT LA AR O i R Tl AT R R
SIETFAE ., m T EE AR B ST E R,
[Fi) 4 Jo P A i s S o 3 7 AN ] B 2R B UK, AR L
B AR AL & TT 5 B 1 SRE A2 43 A 22 [] A DX A A I AR
NAEAZE 20 BOBERS .

(2

3 B YA AR T I

RE T IB R R AR PR T
K 10 - B s o 1 TED 134 2 328 Sf b 8 1 T = 946 61 1 A9 A
P4y A AT RAES . AP B R AT
F4) 252 S T » 2 T P 1 A o S T ) 9 R A L3 2 4R
PR A 2 o A - TH BB 22 A A7 TN 208G 5 s
SEBRER S H AR Ay 4, 8 SE I AR
] A A B — PR A HE, FATRT T WA 2 B B9 4%
R

TE UL AR HE S A AR T T B A+ = 3 A 1Y
TYE, A F YR = A w5 A
B RIAETE & B B, B A 6] — & B B9 & B i SO
T — A FmELmE 2 (b)Y plane 1,
plane 2 #l plane 3], 3% =4 i 807 1 0 AR
AT AR 2H B T A A — g B R S BT R A A A HE
M. AGE— &, AT RAR Y 1l (plane 0) Fk N Z
- T, H At = A B L7 (plane 1, plane 2
plane D FR AR UE T, I, BIFETE & B g 50
X0 TT AR Sy B AR 10 5 K A i A8 ] AL AR XA A TT
DA S 30 Ry B R ] A AR B — IR R A HE . LR 2(D)
HR T LUE &, B TPy iR R s AR LRI ZL, S E
AR BB B AR HE B 2R B, IR SR ST RE
R EEAL AH I 1Y AH 7 8 T J5 15 30 19 3% S A AL
S SATREM R, Qe A R B A 1 )+ X
R B R AR VE T TH 1Y % A AL, LA R A HE - TE R
2 25 Y- THT 119 3% 252 A A7 (5] R A %) A X o7 B K AR SE R
= R Y O A 200 i R P R A [

(a)

(b)

|

> X

Fig. 2 Calibration gauge. (a) Shaded plot;

(b) Scction plot of a target
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Fig. 3 Phase recovery of virtual calibration plane. (a)
Segmentation of wrapped phasc; (b) Fitted phase
surface of plane 3 (after 16 X 16 sub-sampling)
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vision bascd on a combination of gray-code and phasc-shift

A New Method of Three-Dimensional Coordinates Calibration
in Phase Measuring Profilometry

Song Wanzhong Su Xianyu Cao Yiping Xiang Liqun
(Department of Opto-Electronics, Sichuan University, Chengdu 610064)
(Received 4 February 2002; revised 27 May 2002)

Abstract: In this method, traditional standard plane in phase-measuring profilometry
(PMP) was replaced by a calibration gauge containing three virtual calibration planes and a
reference plane. The application of calibration gauge avoided precise translation of standard
plane during calibration procedure. In addition, circular steps were designed to calibrate
lateral coordinates automatically. With this calibration gauge, 3I) coordinates could be
calibrated through only one measurement. To recover the continuous phase distribution of all
steps with the same height, an iterative procedure was proposed. Based on the known
geometric parameters of calibration gauge and approximate estimation of equivalent
wavelength, the fitted phase surfaces of three virtual calibration planes were adjusted to their
ideal positions relative to the reference plane. Experiment results showed that this method
was suitable for portable measurement systems using PMP.

Key words: image processing; phase-height mapping; lateral coordinates calibration; phase-
measuring profilometry



