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Design of high dynamic range imaging optical system based
on DMD
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Abstract: In order to solve the high dynamic range requirement for photoelectric imaging device when it
was used to observe the actual spatial scene, a newly high dynamic range imaging system whose light
intensity was modulated in pixel level was designed. This system consisted of imaging lens, a fold mirror,
secondary transpose imaging lens, using a DMD(Digital Micromirror Device) produced by TI Inc. as light
intensity modulator, connecting the two systems perfectly through the principle of the pupil matching, and
utilizing the secondary imaging system to realize one to one correspondence between DMD units and
image sensor pixels. Full field of view of the MTF are higher than 0.55 at the Nyquist frequency of the
image plane, and the RMS spot diameter is less than the pixel size of the CMOS image sensor in the

focal plane, meanwhile such aberration of distortion is also corrected excellently. This method not only
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enhances detected dynamic range of the image senor, but also can detect bright and dark target

simultaneously, meeting the requirements of spatial visual target imaging.
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digital micromirror device;

pixel level modulation;
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Fig.1 Schematic diagram of optical switch in DMD unit
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Fig.2 Schematic diagram of working principle
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Tab.1 Various specifications of secondary imaging

Item Value

nsinu 0.072
Wavelength Visible spectrum

Imaging magnification 0.936

Aspect ratio 4:3
Resolution MTF = 0.55@40 Ip/mm
RMS spot diameter <10 pm
Distortion <0.1%
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Fig.3 Final structure of optical system
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Fig.4 Curves of modulation transfer function
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Fig.5 Results of optimization
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