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An automated phase measurement method for fringe pattern analysis
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Abstract: A novel diserete cosine transform (DCT)based automated phase measurement
method is proposed and verified by a simulation and experiments.
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Fig. 1 Spectrum of discrete cosine transform I.(®, y) =b(w, y)cos[¢p(z, y)+al
XA L (2, y) (o, y) B 38 H.

I(z, y)= Iy(w, y) _ b(z, y)oos(p(w, y) +a]
’ I,(z, y) b(w, y)cos[p(z, y)]
¢ (@, y) =tan™*{[cosa—I(z, y)]/sina}, (5)

ik «=90°, &3X(5)%

=cosa—tan [ (w, y)]sin o

¢ (2, y) =tan™[—I(2, y)] (6)
HAG)KO) TR, FUEHQEMML 6@, »)HEEN —o o, R—-WBERH), —
A~ A2 kb B (BPIE W7 452 0 3 20 24 TR A SCR BUE R AL ER) B 7T A | 3h 48 30 3 4L 2 23
fi, WHROREE
¢’ (z5,4) = AMOD[¢(w),y) — ' (@j-1,y) +201w, 2] + ' (@j_1,y) —@

—. #E # 5%

Yo T VRO A DT Bk FARALW RO, RAOVBAT T HRRIE, BERE—RUEER 7T
H) 638 R B



(i —MEFSIFE&SERNESEENEE 407

9(@) =a(w) +b(z)cosp () +e(@) (D
T —IEA B G B &2 E EF—7 5 658 0 BN :
q(@) =a(x) +b(w)cos[ b (v) +90°] +c(2) €)
He a(z) =200—10(z—2.566) %

5(0)=150=3(a=1.5) lo=-2.5) (a—1. B);

¢ (z) =0.5(z—0.8)z(z—1) (2—2) (2—3) (z—4.1) (—5.3) (2—5.5);

¢(z) =b(x)cos[2¢(2)] /b+b(w)cos[3 ¢p(x)] /104100 cos
HHREE 512 K. 2=0.00, 0.01, 0.02, ---5.11, i i B§ IR X L Hefb H RS (@), HRER
HxtRER 1%, BRAWEBMERRTHE 2. B4 (@)X FEREHEL @), (0)RiHFHAL,

l'!

(@)

Fig. 2 Simulating verification
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Fig. 3 First moire fringe pattern of car model g (=)
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Fig. 4 Unwrapping phase distribution of ¢ (=, y) Fig. 5 3D reconstruction of phase map

Fig. 6 (@) Reflective moire pattern; (b) reflective moire pattern and
unwrapping phase distribution
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