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Dynamic 3-D shape measurement based on de-interlaced
images by Fourier transform
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Abstract: In order to eliminate imperfect fringes captured by an interlaced CCD camera when measuring a dynamic
object, the Fourier transform de-interlacing algorithm was proposed. The blurring fringe pattern grabbed by the interlaced
CCD is divided into two single-field images, each of which is processed into the restored frame image with this algorithm, then
their corresponding 3-D shape were reconstructed by means of fringe analysis method. Theoretical analysis shows that the
singe-field image disposed by the Fourier transform de-interlacing algorithm is identical with the corresponding exact full frame
image. The results of simulation and experiment demonstrate that the imperfect fringe patterns can be restored and real objects

can be reconstructed with this method. The method is simple and practical, so it can be applied in 3-D shape measurement for
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dynamic objects based on spatial phase detection, phase measurement profilometry and Fourier transform profilometry.
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Fig. 1 The simulated object

Fig.2 The dynamic full frame fringe

Fig.3 a—the odd field fringe b—the even field fringe
P 3T It G A 1 1 B DL IR 3 (18] 3a FIIET 3D
S BINE N % SR B W 4R 80 M 4R B0, R IR L B
g 3a Bz, A8 0 20 fr s 37 an i 3b fir
IR gegid — AR TR e = T) 5 1658 T %)
P47 CCD BRLFTTS

Sy E 3a AT 3b $E4 TR I T A9 8 HL AR
e LB AT Ab B AR g R X (8) AR 1
T AT 3 LA 2., 3964 BEL A e | BBORSE (5 K B8 {1 440
RS, AU AVEEIA AR LB AT G 5 ikt
WKl 4a FTE 4b,

R T S UER R W IE B, 4> BRI T ¢ =0 B
FUT B %5 Rz 55 B o3 A AN TR]Y) peaks PRECHR IEIRAS
TFHTE A, W 5 (K 5a FE S 43R0, T
2B AR 80) B . 4 ks 7 83 £ FatT 2%
GG 0 B 2R T B 220 5 200 ot S 2 L 55, 15 %)
0 I ZIFN T 15 2 BT it R i 22, &l 6 Ffo
THR TR B A5 1 22 53501 0. 049 1 0. 1945 f K iR
20000 2.6 F110. 45 UG JE Bl 22558 15 ME R JE
KiR2E439°8 0. 08 F10. 32,

A UL S RAT R 2 ot P44 55 R I e o Ay i 145
] (A R R 22 AR5 /N, RRRAT R RS = iR 2 2
A ATEMIEER (y Sl T 1) b TG iy, BT T i, 1R 25
K, H )RR A X IR K B R 22 R /N T 1R 25



$371% ol

ARG BT A e R AT MR BN S 3 Lk T 739

Fig.4 a—the de-interlacing fringe from odd field b—the de-interla-

cing fringe from even field

Fig.5 The static full frame fringe in O time and T time
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Fig. 6 The error of the de-interlacing frame fringe in O time and 7" time
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Fig.7 The reference fringe
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Fig.8 The dynamic full frame fringe from Fig.7

Fig.9 The odd or even single field fringe of Fig.8
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Fig. 10 The de-interlacing fringe from odd or even field of Fig.9
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Fig. 11 The unwraped phase difference de-interlacing fringe from odd

and even fields
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Fig. 12 The restored object from the single field de-interlacing fringe
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