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Fig. 1 Optical setup for color image subtraction.

8—white light point sources Py, Py—polarizers; 0,, Os—color objects to be substra:tad; SP—
beam splitter; L, L, Ly—achromatic lenses, G—2-d grating; C—three primary color flters,
F—spatial frequency plane, P,, P.—polarization spatial filters, Py—analyzer, G,—film plane
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Fig. 2 Schematic for shévv’ing the principle of producing n—phase shift by using
polarization spatial filter
(a) Directional diagram of polarizers Py, Py, P, P_, and Py

(b) When P, is polarized at 0°, +1 order diffracted light is of opposite phase to —1 order
(¢) When P, is pola.rized at 90°, -1 order diffracted light is in phase with —1 order
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Fig. 3 A white-light processor

W -—collimated white-light; P—input plan?, Z—achromatic lens; F—three color spatial filters;
P'—output plane
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Fig. 4 Experimental setup for color image subtraction

S—white-light pint source; Ls—collimated lens; P—polarizer; G—2-D grating; Ly, Lo—

schromatic transform lenses; C—volor filter; F—spatial frequency plane; Py, P.—

polarization spatial filters; Ps—analyzer, G;—object plane; Lgy—achromatic image lens,
G»— film plane
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Fig. 5 Experimental result:(a¢) and (&): two color objects, (¢) subtracted image;

which symbol “C” i3 yellow colour, “S” i3 red colour, and “R” is green colour
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Color image subtraction by using three—color grating
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Abstract

A new method for color image subtraction is proposed in this paper. The two
color images encoded separately by two three-primary color gratings with an effective
halfperiod shift of color fringes in one step are record :d on the same black-white film.
The three—color gratings are formed in real-time by in terference of symmetric orders
of 2-D grating diffraction and three—color filters, and the half-period change of color
fringes iy realized by simple polarization spatial filters. The intensity subbraction of
two oolor images then can be obtained easily by decoding in a white-light prooessor.
An experimental example is given,

Key words: color image subtraction; three color gratings: polarization filters.





