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Three-Dimensional Color Holographic Projection System Using
Single Digital Micromirror Device
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Abstract By analyzing the diffraction under different wavelengths of digital micromirror device (DMD), a lensless
color holographic projection system using single DMD is designed. With the reference of a single color component,
the magnification chromatic aberration of the original image is eliminated. By adjusting the incident angle of these
three—color lasers, the transverse chromatic aberration is eliminated. Color holographic reconstruction images with
three—dimensional depth information is obtained by synthesizing the optoelectronic reconstruction image of the three
color components. With this method, not only the program of color computer generated holography is simplified,
but also the optical path of reconstruction is more intuitive.
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Fig.1 Theoretical model of DMD
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Fig.2 Distribution diagrams of P(x,y) under different micromirror apertures
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Fig.3 Flow chart of color holographic display based on single DMD
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Fig.4 Relationship diagrams of R, G, B light sources diffraction

¥ R.G.B = @HOGE G M — R DG, & ¥ Rk B 5 A S AR 2 d 541k 15 5 59 DMD, 153 21 4 /5] 5(a)
JIF 7 B9 R A A A5 S i A ST IR . A3 ARE R LGB = R AT S OEBET 0 o 0, (x,..)=(0,0)
0, (x,.y)=(0.0) . 0, (x,,5,)=(0,0) o & FHOLAGHINEHL T 4115 5 (19 DMD Ji5 15 2 W 1 65(b) Fr s i &%, =
5 5 9 P B O A B AN A R E S 0, (x,y) L 0,(x,0y,) « O, (x,,y,) o XF P 4 AN 5 AT UL, Jig
SRR N A TR AF S I SR AR e T AR S A R AT S PR N S BRATT S R 3 W &

(’)lx('..)y‘<u)»)

0, @,y,)
$<0 (v,y)

0,(x,y,)

(a) diffraction image before loading (b) diffraction image after loading
electric addressing signal electric addressing signal

K5 2L % i =065 B U] DMD fi7 5 52 5 [
Fig.5b Diffraction experimental diagram of R, G, B light illuminate DMD
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Fig.8 Optical path schematic drawing of lensless color holographic reconstruction system
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Fig.9 Optoelectronic reconstruction images
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