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There are several problems in the case that the spatial fringe analysis method based on the moire
technique is applied to a noisy fringe image, for example, a phase unwrapping process, an
accuracy of analysis, and so on. In this paper, the digital filter technique and the filter based on
the probability process are applied to the spatial fringe analysis method in order to solve these
problems. By the simulation for the model of the fringe image, it is shown that the spatial fringe
analysis method using the digital filter is strongly robust against noise, and that the method with
the Kalman filter can smoothly and accurately detect the phase map for the object with a
continuous phase distribution. Next, the model based on experimental results was analyzed by
this method. The results suggest that the proposed method can fulfil the intended function in the
practical use. The proposed method is expected as the technology which accelerates the use of the

spatial fringe analysis method in the wide engineering fields.
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Fig. 1. Error sourece of spatial fringe analysis.
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Fig. 2. Unremovable error source by band-pass filter.
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Fig. 3. Noise free phase model.

X=X+ K, (y,— H,%,)

K,=P,H'R,™!

P,=M,—M,H," (H,M,H,"+ R,) 'H,M,

M, = 0,P,0,"+1,Q.I," (3)
722l % i3 x, DFHETHY, Q, RIFfFEHEEI
BII2EL v L HIEERICB T 2 HIERE wicy 54
SBEETNTIRL, TRTAOMHEIER, P> FETIVH
ERFICRDZ ZENTES, 22T, K, 3FZ n iz
LREOHEE I T ZBEEBERTIINT T A V%
ARLTWw3, i, P, 3 #HEHE, £, LET X LDED
HOATIN R, M, 1% x, DRGEITIN R ZhZhRL T
w3,

ZDANT YT 4 VY —EAHEOEAES AR ICHEHIG L T
JAXDBERITI L b, BEABEROMLEL LT,
RIBEOHEE B NAASAAEICT L TITI T L 2RET LIz,

EEIL, XHERTAHETRMCBLTHIEI AT
TIMSAC 2w T{To 7,

3. WRERET

EFTIUDIE, LFEHOFZHH->T, Fig 3 wrndfi
HAmET VLT, R(4) @R$ NSR (noise sig-
nal ratio)!® 2Z{LERIBED 74 VIV Y T OFEK
X APIEREDEVEHERY I 2V —YailEo TR
ML, KFEOBRMEEFN.

NSR:<J§G>A (4)
72720, b IXEEEROBEORIETHY, ok /4 XDIZE

HFEETDH 5.
ZZTHWRZ ANV =B AAYV—BERWETY IV
TANVI—THY, HIEBREEII56dB TH5,
W % Figs. 4, 52Rd. 22T, NP D#f#EIZ, Fig.
SERTHEMMBLEODEDmMs 2L TWwW5, NSR=
1.0, 220WTFRDOBERCO74NI YV TWCED /4 X
DEENPERINTVE I LR TES, Ihix, &F

P



: 0464 rad 0.195 rad
(A) Spatial fringe analyzing method (B) Spatial fringe analyzing method
+Digital filtering

Fig. 4. Simulation results with digital filter (NSR=1.0).
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Fig. 5. Simulation results with digital filter (NSR=2.2).
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Fig. 6. Simulation results with Kalman filter (NSR=1.0).
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Fig. 7. Kalman gain.
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with additional noise
Fig. 8. Real fringe images.
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Fig. 9. Filtering results using Kalman filter
for real fringe image.
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