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Abstract: Airborne imaging polarimeter is one of the important research techniques in the remote sensing fields.
The high-precision polarization controller based on the birefringence effect of liquid crystal is developed and cali-
brated. Then, a miniaturized airborne imaging polarimeter (integrating liquid crystal polarization controller, optical
detector, imaging memorizer, and electrical system) is built and fixed on small unmanned aerial vehicles to detect
specifical targets. The experimental results show that the stability of the Stokes polarization parameter of the liquid
crystal polarization controller is better than 98%, and the small airborne polarization imaging system could be used to
effectively suppress the background interference and improve the contour extraction ability and target recognition
ability of the low contrast targets. This study provides an effective technical approach for expanding the polarized
imaging applications in target surveillance, environmental monitoring, crop investigating, and so on.
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Fig. 1 The working scheme of liquid crystal polarized modulator.
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Fig. 2 The practicality structure of liquid crystal polarized modulator.
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Fig. 4 The physical design of small airborne imaging polarimeter.
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Table 1 The measurement results of modulated precision of liquid crystal polarized modulator.

/nm 6 ) 1%
1 (-1,0,0) (-0.9994,0.0034,0.0030) <1
2 (0,0,1) (0.0098,0.0029,0.9987) <1
480 3 (0,1,0) (0.0054,0.9999,0.0034) <1
4 (1,0,0) 0.9954,0.0037,0.0009) <1
1 (-1,0,0) (-0.9982,0.0028,0.0034) <1
530 2 (0,0,1) (0.0038,0.0026,0.9994) <1
3 (0,1,0) (0.0014,0.9999,0.0074) <1
4 (1,0,0) (0.9982,0.0042,0.0021) <1
1 (-1,0,0) (-0.9986,0.0014,-0.0032) <1
532 2 (0,0,1) (0.0078,0.0087,0.9996) <1
3 (0,1,0) (0.0014,0.9949,0.0034) <1
4 (1,0,0) (0.9985,0.0048,0.0086) <1
1 (-1,0,0) (-0.9992,-0.0021,0.0030) <1
260 2 (0,0,1) (0.0038,0.0029,0.9987) <1
3 (0,1,0) (0.0054,0.9999,0.0034) <1
4 (1,0,0) (0.9954,0.0022,0.0012) <1
1 (-1,0,0) (-0.9999,0.0015,-0.0032) <1
650 2 (0,0,1) (0.0052,0.0019,0.9997) <1
3 (0,1,0) (0.0024,0.9999,0.0014) <1
4 (1,0,0) (0.9989,0.0077,-0.0019) <1
1 (-1,0,0) (-0.9974,0.0031,0.0031) <1
050 2 (0,0,1) (0.0088,0.0009,0.9989) <1
3 (0,1,0) (-0.0023,0.9999,0.0012) <1
4 (1,0,0) (0.9979,0.0072,0.0019) <1
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Fig. 5 The practicality structure and technical index of small airborne imaging polarimeter.
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Fig. 6 The airborne polarized imaging at 532 nm (300 m altitude). (a) /,0)- (b) /0,90)- (€) /i90,90)- (d) /0,180). (€) So. (f) S1. (9)
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