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Abstract: To address the interference and dazzling threats posed by high-power lasers to the imaging per-
formance photoelectric of detectors, this paper proposes and validates a dynamic laser interference suppres-
sion method based on regional flipping of digital micromirror device (DMD). This method employs a second-
ary imaging optical path, placing the DMD at the primary image plane. Through real-time identification and
flipping of micromirrors corresponding to the laser interference region, high-power interference energy is de-
flected out of the main optical path, thereby protecting the detector while retaining effective image informa-
tion of most of the field of view. First, we verified the feasibility of this scheme through optical simulations,

and subsequently built an experimental platform for systematic testing. Furthermore, this study quantitavily
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analyzes the influence of the mask radius, which controls the flipping of the DMD, on the suppression effect.
It verifies that the optimal suppression effect is achieved when the flipped region is larger than the interfer-
ence spot. Experimental results demonstrate that DMD regional flipping nethod can effectively suppress laser
interference with different laser powers and incident angles. Compared with the scenario without suppression,
the interference power received by the detector is significantly reduced: when the laser is incident off-axis,
the laser interference resistance threshold is increased by more than 28.5 dB; when the laser interference is
incident parallel to the optical axis, the laser interference resistance threshold can be enhanced by over 30 dB.
In comparison with traditional image processing methods, this method can retain as much image information
as possible under scenarios of strong light interference. This technology provides an efficient and concise

solution for photoelectric systems to maintain stable imaging in strong light interference environments.
Key words: digital micromirror device (DMD); intense light interference suppression; mask creation; region-

al flipping
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Fig. 1 Block diagram of laser interference suppression pri-

nciple
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ence angle 0°)
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R4 FHAGRIEHRNBFRERINELE (A 6°)
Tab.4 Comparison of detector received power density
before and after interference suppression (incid-
ence angle 6°)
ABAEHOC TR B FEHIHIET  AFminklE ki

HE/(W-cm™?) IF /W pIEINY /dB
2.32x107? 794.0 0.53 31.76
1.56x107? 462.0 0.31 31.73
8.31x107 294.0 0.20 31.67
2.83x107° 91.7 0.06 31.84
1.73x10°3 59.38 0.04 31.72
1.33x107* 42.28 0.03 31.49
8.99x10™* 30.71 0.02 31.86

RS FHINHEEHRMNFRETNEIEE (A515 120
Tab.5 Comparison of detector received power density
before and after interference suppression (incid-
ence angle 12°)
ABAEHOCT IR B EHiHET  AFminhlis ke

HRE/(W-cm™) I PIEINY /dB
2.32x107? 542.0 0.76 28.53
1.56x10 308.0 0.40 28.86
8.31x107 201.0 0.26 28.88
2.83x107 66.8 0.08 29.22
1.73%10° 42.4 0.05 29.28
1.33x10° 30.8 0.04 28.86
8.99x10° 21.91 0.03 28.63
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=6 THHNHIETEHRM T EITEE (A5 18°)
Tab. 6 Comparison of detector received power density
before and after interference suppression (incid-

ence angle 18°)

ARALROE TR S Fminkag AP EindE  mkees

BHE/(W-cm™) RN BN /dB
2.32x10° 422.0 0.40 30.23
1.56x1072 232.0 023 30.04
8.31x10° 154.0 0.13 30.74
2.83x107 57.0 0.05 30.57
1.73x10° 37.8 0.03 31.00
1.33x107 287 0.02 31.56
8.99x10* 21.2 0.02 3025
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