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Airborne Directional Polarization Camera and Its
Optical System Design

TANG Wei-ping, HONG Jin, WANG Yuan-jun, YANG Wei-feng

(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Airborne directional polarization camera works with an area array CCD sensor to obtain images
of three polarization directions in time-sharing mode. In this way, polarization information can be obtained.
The design of this optical system, taking into full consideration of the system characteristics, consists of a lens
with full vision field 80°, very small distortion and telecenteic. This system meets the design requirement of

airborne directional polarization camera.
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Fig.1 Schematic diagram of the system
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Fig.2 The multi-angle information achievement

schematic diagram of the system
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XT R B G50 B AR — MR AT,
SRR BT B Stokes 4 S = (1, Q, U, V]T 3%
RIEP, '

m BT Vo= 0, MK H B AR SRR
P(degree of polarization) HIfR#& f§ o (polarization
azimuth) &

a= %arctang (—90° < a < 90°). (2)
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Ax4 FHEFETR, X P EFR 8 Mueller 45 B (Mueller
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B, BAAEBER Mueller 4 &

M = MyMn_1...MoM;, (3)
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S, = MS,;. (4)
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1 cos 26 sin 20 0
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M=- (5)
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0 0 0 0
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I, 1 cos 26 sin 26 0 I
Qo | 1] cos26 cos? 26 sin20cos26 0 Qi ©)
U, 2| sin2 sin20cos29 sin? 26 0 U;
Vo 0 0 0 0 Vi
B (6) X, 8 {ELJE A B % 751 66 % 76 4 B0 70 TR T 3% ) 22 B A A

1,(8) = %(Ii + Qi cos 20 + Ui sin 26). (7)

H (1) RTH, REIR=EAE, WB=4 5
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KRB HE L WG Mk 80°; B W 10.64 mm;
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Fig.3 Structure diagram of the optical system
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Table 1 The difference between each waveband RMS centroid and all waveband RMS centroid

M (°) 490 nm E> 555 nm EH 665 nm B4 780 nm B> 810 nm EAi> 860 nm B>
- REGRTH  REGRTH . REGTH  RERTE  REGTH REETH
0 0 0 0 ' 0 0 0
28 0.083 0.33 0.417 0 0.083 0.33
40 0.25 0.083 0.33 0 0.083 0.25
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