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Gray Modulation Characteristics of DMD and Its
Applications in Scene Simulation
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Abstract: In the dynamic infrared scene simulation system based on digital micro-mirror device (DMD) ,
gray modulation technique is adopted to realize image display. The principle of gray modulation
technology of DMD is introduced. With the premise of the invariant detector frame frequency, with the
analysis of the relationship between image gray modulation and detector frame frequency, experiment
verifies that if DMD display frame frequency and detector frame frequency satisfy a certain relation, the

detector also can get the unbroken image without external synchronization signal.
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Fig.1 Pulse width modulation of 4 bit
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Fig.2 Principle with sync signal load on
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Fig.3 The imaging schematic of single image for two consecutive frames
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Fig.4 The imaging schematic of DMD with the same frame frequency of the detector
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Fig.5 The imaging schematic when display time is 10 ms, 15 ms and 19 ms

! !
A I I

I !
N ! !

I I
N | f ! f

K6 DMD &[] 25ms. 30 ms Fil 40 ms f)if% i K
Fig.6 The imaging schematic when display time is 25 ms, 30 ms and 40 ms
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Fig.10 The experimental images when display time is 25 ms, 30 ms and 40 ms
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Table 1 Image information entropy when display time is 10 ms, 15ms, 19 ms and 20 ms

DMD display frame frequency 10ms 15ms (—) 15ms (=) 19ms (—) 19ms () 20ms

Image information entropy 6.5902 6.6013 6.5729 6.5848 6.5923 6.5901

2 25ms30ms 5 40 ms I BG4 B
Table 2 Image information entropy when display time is 25 ms, 30 ms and 40 ms

DMD display frame frequency 25ms (—) 25ms () 30ms (—) 30ms (=) 40ms (—)  40ms ()

Image information entropy 6.5712 6.6107 6.6273 6.5705 6.5446 6.6552
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