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Analysis and Experiments on Multi-Color Projection Scheme
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Abstract A multi-color projection scheme based on single grating light modulator (GLM) using three-color lasers as light
source is proposed. First, the principle of color display is explained. Second, red, green and blue laser composing standard
D65 white light source is analyzed by colorimetry theory, considering three important indicators, displaying reduction
degree of color, displaying brightness and output power of laser. The laser light source is analyzed and optimized. The
result indicates that the combination of the lasers with wavelengths of 635, 532 and 457 nm is the best optimal project. The
experiment system is set up, and the color projection experiment based on static grating light modulators is carried out by
collecting the +1st order diffraction light. Red, green, blue and white projection pattern is obtained through the experiment,
which preliminarily proves the validity of this color projection scheme.
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Fig.1 Structure of color projection display based on GLM
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Fig 2 Principle of color projection display based on single GLM chip
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Table 1 Color coordinate of typical lasers
Cordinate

Peak wavelength /nm

X y z
635 0.714 0.258 0.028
673 0.732 0.267 0.001
532 0.170 0.796 0.034
457 0.148 0.025 0.827
473 0.116 0.074 0.810
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Table 2 Project 1 based on red green and blue lasers

Wavelength /nm Brightness ratio Brightness /lm Visibility function Power /mW
635 0.266 3.99 0.22 26.6
532 0.638 9.57 0.8804 159
473 0.096 1.44 0.0958 22.0
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Table 3 Project 2 based on red green and blue lasers

Wavelength /nm Brightness ratio Brightness /lm Visibility function Power /mW
671 0.241 3.62 0.0335 158
532 0.663 9.95 0.8804 16.6
473 0.096 2.88 0.0958 22.0
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Table 4 Project 3 based on red green and blue lasers

Wavelength /nm Brightness ratio Brightness /lm Visibility function Power /mW
635 0.2203 6.61 0.22 22.0
532 0.7471 224 0.8804 18.6
457 0.0326 0.99 0.0534 13.6
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Fig.4 Experimental device of colorized projection display Fig.5 Diffraction image illuminated by R, G, B lasers
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Fig.6 Static colorized projection image of GLM. (a) red laser; (b) green laser; (c) blue laser; (d) RGB lasers
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