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The real-tine measuran ent by two-frequency grating

WANG X iang-hua HE X ing—daa FU Yan—jun
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Abstract In owder to measure an ob pctw ith san e breaks precsely and in reattme the wo-frequency grating w as created
wih VC** fist and hen the grating was pwjected on the surface of the object by LCD pwjector so that the phase difference
could be cakulated by means of Fourier transfom profibmetry( FTP) fran only one mage and the shape of the obpct could
recur Experm ents ind cate that this method is smple exact and n reattme it greatly pomotes he devebpmentof FTP by wo-
frequency grating
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E Lag A Zx), AABC Qi(f=fvy) Q2(f-foy) ;
AAFG : Quif=fvy) Q2(f-foy) ,
Lag ay = Lac Auc (2) e=2 71828 R :
Lic ac = Lpc Mor (3) In(Q 5b (x, v ) exp{ i 2hx + Pi(x, v )]} ) =
(2)  (3) : n(Q 5bi(xy))+ i 2Whx+ ¢i(xy)]  (9)
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Fig 2 Single-frequency grating projected on an ob ect with break s
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Fig 3 Stripe of wo-frequency grating modulated by the shape of object
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Fig 4 a shape of object b— frequency spectra of a secton c¢— truncation phase of lov—frequency d— tuncation phase of high-frequency e—unw rap
phase of bw— frequency f— unw rap phase of high-frequency g—datum phne phase of lov—frequency h— datum phne phase of high-frequency =
difference phase of ow—frequency j— difference phase of high-frequency k— recurrence of a section I recumence of the objct

4d , 4c  4d ,
T~ T , 4e  4f Table 1 M etrical valie and error
S abscissa/ practical metrica l absolute con trastive
, 4e , pixel valie/nm  value/mm error/mm enor/%
, 150 o 0 0. 004 - 0. 004 —
4g 4 250 17 52 17. 482 0. 038 022
( 3 @ 300 1755 17. 503 0. 047 0 27
) 400 44 90 4. 953 - 0.053 Q12
) 450 44 85 4. 919 - 0. 069 Q15
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