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This paper describes a two-dimensional spatial fringe analyzing method based on the sam-
pling technique on the pixels of a TV camera. Ordinary spatial fringe analysis has included
a problem in the processing, because the analysis should use the information of separated
places spatially for calculating the phase of fringes. In this paper, the new two-dimensional
fringe analyzing method is proposed in full consideration of this problem. Furthermore, a new
phase unwrapping method required for the two-dimensional fringe analyzing method is
discussed. The experimental results show that the measurement accuracy of the new spatial
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fringe analyzing method is as close as that of the FFT method.
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Fig.1. Schematic of measurement system.
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Fig. 2. Information on pixel of line sensor.
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Fig.3. Information on pixel of area sensor.

44 (44)

ORI & DB HEEBEERERL T 5,

COfEER /28, o, 3x/2 LT HIT A,
FNETNOMICHIET 27 VERESH2HET 2 2
EMWTE 5, BIERY T, Lagrange AR # A v
JALE AT 5 Tuwnalz, L Ladt s, —#RIiC Lagrange
MRS SRIC B W CIRBIRRBEE S B 2 b
D, X OZE LTI RIT D o iz, R TIET:
12 3RO spline fifEY 12 b L DB RITI 2 Lic L
7z,

3.3 RBOAMERE

KT TR U I B DB AR OHEE %2175 £ H—Hs
TOEHIT DT = BB 5N 5 DT, LI tempo-
ral mFEE F o 72 L [F UF 2 5 CRBITILE? 2175
ZENTEZEFEZLNDS, LId->T, ZhllBOM
BT, fBOMMHBH I temporal 2 FEIZ B VLT 4
M SN T B AERHARERA VS Z LN TES L
FEronsd, ZOMBRELT, R(1)RTIARDAL
5 ¥, Carré @ F ik, Hariharan @ F %, Kok F
B> TNERD B EMTELEHLONS,

4. {48 Unwrapping

AIER'? W2 7R L 7o BRIE % F v 72— R IT unwrapping
VAT LADHEZFIC LI 5T, RHETEZRITO
unwrapping 7V 3 ) X A 2R LT, HBARESICIT
Sz, ZITRET RITKB T 2 UBEFERRT,

AT TR L & 5 2R (1) ik > ChifEERD 2
&, it tan ' BABOEBE L T—7/20567/2 2T
OfipfcL»Eonizwn, 22T, R(1)OHTF, 5
DOHZR2HER/T DI LICL>T, —ab bk TORMPF
W tan”t BABOBMER R E IR L TB {2 LaLlay
5, O L > THAMERTIB L BHFEEL T 5.

—fgiz, MRV FRET 2HEE5CHEE 2201,
fIkH A 27 rad ZAL T 2 EF OB TH 5, I T,
o, XMz TR OBHERKRLD b
rad ity 7 b 8 NF A (2) b &0 NE b FRFICK
B, LBOMEIZIBTHWS Z Lz L.

osin(g+x) ., —sing . . L—1
cos(¢+7r)_tan fcosqﬁ_tan L—1

(2)
COMEDEEER LIz DWW Fig. 4 Thb, 7272L,
Fig 4(A)IZ7R T i 2t LT H tan! DEERE RS -1
Do rDHPFIZ 2 2 X 5 BB TR Tn5,
2T, ¢ pDx BT IEMLEY 2RDD L,
Fig. 4(B) DEHRTRT do/dx IR TR T d/dx &

¢1=tan

P



LTENETN/DLZEDNTE L, ZOHE, ThEho
AL IZAIAAR O L 2 RER AP ELC T 5, 20
R S DORIEZ BN T 2 72 DI RISTR T FENHE Z S
ns,

Fig. 4B)icB5WVT, A finsB HSOKMTIE dé/dr
BREFEE2LODT, Fig A(A)IcB W ToM—n/2
»or/2 DEPAICH 2 dg/dx ZAABRIC & D FAET
DAREFEIFEEL B AHDOZEFE ddo/dx L LT
WM 5, =7, BvE&> Bin»s CHTE, dé/dr
Zdga/dr £ LTHW S & 5123 NI EEE S O RRE
BRETES, 2Ok, REFELMHEI S b
D—7x/2 5 x/2 DEIFNZ B 2 DE» R IEE L L CHAA
DELBEZNZNYINHZ DOBEEb ¥ 5 &, il
LEZEbEdda/dr 2RDZ 2 EHBTE L, ZOMH
OEER x KL THES T2 LML ETLT 22 &
WTEBD,

2D X2 %B—RICOYFR % ZRITCA & AL TRIRIE
LTw3,

FFTRUDIW, —RICOMNHE & FHIC ZRITTOULH I
BOTH, 32HIRLIHEER VI FERICE->TE
TVIRDMES A HEET S, ZOBREMA VS L, i
M ¢z, 2), ¢z, z) 2&BEHTR(L), X(2)%H
WTROBZENTE S, 20T, ¢, 2), bz, 2)
Zx, 2 AATHY & MESMTES R LD, 2T
NORBAREAHY 3 % 0p(x, 2)/0x, 0p(x, 2)/ 0z,

Equation(2): ¢

Fquation(l): ¢
n'/ > \ %

(#)Detected phase of fringes by Equations(l) and (2)

AbBlclio e

........ oo RPN R AR ST,

(B)Derivative of detected phase of fringes by Equatibns(l) and (1)
P F
A B

(C)Phase of fringes

Fig.4. Signals in a new phase unwrapping method.
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Fig. 10. Measurement result using FFT method.
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Fig.11. Phase difference between results using this
method and FFT method.
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