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Design of optical systems for infrared scene projector
based on dual-DMD
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Abstract:In order to improve the frame rate and the grey level of the midwave ( MWIR) infrared scene projector, the
optical systems scheme based on dual-DMD ( Digital micro-mirror device) is presented. The optical systems include
the illumination system and the collimating projection optics. The Kohler illumination is used to supply uniform illu-
mination for the projector. The two aspheric lenses are used to simplify configuration of the illumination system. The
TIR prism containing three-sections are used to fold and connect the ray path of the illumination system and the colli-
mating projection optics , meanwhile superposing the modulation of the two DMD. The collimating projection optics u-
ses a re-imaging configuration. The optimization of the collimating projection optics is accomplished by distributing
the parameters of the lenses and using aspheric surfaces in the lenses. The F/number of the collimating projection op-
tics is 0. 94. The entrance pupil distance is 850 mm. The angular resolution is 0. 19 mrad. The results of the testing
and simulation for the projector illustrate that the performances of the optical systems meet the requirements of the in-
frared scene projector.
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Fig. 1 Composition of optical systems
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Fig. 2 Kohler illumination system
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Tab. Relative illumination of the Kohler

illumination system

¥ W | HIXTIRE | g X R
1 0w 1 12 0.550 | 0.985703
2 0.050 | 0.997988 || 13 0. 6w 0. 980062
3 0. 1o 0.9721 14 0.650 | 0.975115
4 0.150 |0.973523 || 15 0.70 0. 992507
5 0.20 |0.973315|| 16 0.75w | 0.989804
6 0.250 | 0.972842 | 17 0.80 0. 985136
7 0.30 |0.969925 | 18 0.850 | 0.977202
8 0.350 | 0.96752 || 19 0.90 0. 986872
9 0.40 | 0.99006 || 20 0.950 | 0.985254
10 0.450 | 0.990904 || 21 10w 0. 977803
11 0.50 | 0.988346
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Fig. 4 Ray path of TIR prism
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Tab. 2 Design specifications of the collimating

projection optics
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Fig. 6 Ray path of re-imaging configuration
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Fig. 7 Collimating projection optics layout
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Tab. 3 Design results of collimating projection optics
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Fig. 11 Infrared scene projector
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Fig. 12 Testing results of the grey level
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Fig. 13 Testing results of the uniformity
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