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Abstract: To estimate the performance of an Aviation Multi-angular Polarimetric Radiometer (AMPR)
precisely, its signals and noise were analyzed and the estimation processing for signal-to-noise ratios
(SNRs) were investigated. The working principle of the AMPR was introduced and the formulas to
calculate the detector SNRs and system SNRs were inferred. It indicates that the system SNR is pro-
portional to intensity SNR while the requirement of detector SNR is inverse proportional to the polari-
metric accuracy. However, the detector SNRs of AMPR should not be less than 245. The results
make up the shortcoming from the traditional method that the precision of the polarization remote
sensing instruments depends only on the detector SNRs. Finally, the system SNRs and the detector

SNRs in a typical scene simulated by vector radiative transfer were estimated with the inferred formula
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and tested by a Spherical Integrating Source (SIS) and a polarization box in a dark laboratory. The re-

sults show that the SNRs of the AMPR detector meet the requirements of polarimetric detection.
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Tab.1 Characteristics of Aviation Multi-angular xD? v
Polarimetry Radiometer(AMPR) Se (D) = T] fin QJ/U D LD 1]( D (A he)das
Parameters Values 4

Spectral band/nm 490,555, 665,865, 960,1 640

IFOV/mrad 17

Viewing field/(®) —55~+55
Scanning interval/ () 1

Receiving aperture/mm 12

0,45,90,135
Si PIN(A<<1 100 nm)
InGaAs(A>1 100 nm)

Quantization precision/bit 14

Detection azimuth/(®)

Dielement detector

Radiating accuracy 5%
Polarimetric accuracy 0.5%
Focal length/mm 52
Transmittance 0.1

Scanning velocity/(r « min ') 57.5
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Tab.2 VRTE parameters

Parameters

Values

Spectral band/nm
Sun elevation angle/ ()

Sun azimuth angle/ (%)

Observer elevation angle/ (%)

Observer azimuth angle/ (%)

Effective radius/pm
Effective variance
Optical depth

Size distribution
Refractive index
Sensor altitude/km
Surface albedo

Atmosphere albedo

60

0

60
120

0.
0.
0.

log normal distribution

2
2
2

1. 5040. 00i

8

0.

1

3

490,555, 665,865, 960,1640

5.2 fHE

Wi ¥ E VRTE 23, i8 17 SCIAPOL 1. 0
Ja RS AN B stokes & B FF AT 5 H W IR 5
MR, £ 3 ZHEAE 2R (O MR E .

3 A DoP F1 DoLPs
Tab. 3 Simulation of DoP and DoL.Ps

A/nm P q u
490 0.105 9 0.097 1 —0.042 3
555 0.132 4 0.121 9 —0.051 8
665 0.102 7 0.092 9 —0.043 8
865 0.039 8 0.023 3 —0.032 2
960 0.034 2 —0.021 3 —0.026 8

1640 0.163 5 —0.161 9 0.022 8

8 58 BE 45 (ZO i 4R BE AU L3 24 5T A
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Tab.4 Estimated SNRs of detectors

AR 4

A/nm  AM/nm SNR;, SNR;;  SNRy SNR;35
490 24 527. 465.9  441.3 503.5
555 34 755. 651.9 609. 1 714.2
665 46 1248.7 1119.2 1071.3 1202.8
865 44 829. 787.9  794.6 836. 2
960 38 1272.7 1267.1 1315.4 1.320.9

1 640 44 352. 429.2  486.4 410. 4
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Tab.5 Estimated SNRs of AMPR

A/nm  SNR; SNRq SNRy SNRr SNR, SNR,

490 685.6 66.6 29.0 51.3 66. 4 29.0
555 966.2 117.7 50.1 90.3 117.3 50. 1
665 1642.3 152.6 71.9 119.2 152.4 71.9
865 1 148.5 26.8 37.0 32.3 26. 8 37.0
960 1 830.2 38.9 49.1 44. 3 38.9 49.1
1640 693.6 96.1 13.5 68. 2 95.0 13.5
5.3 W&

N T AEASCES 0 S B M R L 7R R = I T A
)8 22 JE SRR S T AR b,

S I B i PR I 7R S R Bk 22 ]
A AN Z B R4 BR A 62k 70 5 1A 94 O 4R DU
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BRA BB 4 52 B L e 5 D Pk 85 A5 2R i
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Z U (2000 J5 » LA & 3R A5 1 DN F- 1y
H 155 DN BEAILIE 8 /) 35 77 H Ry e 75, 35 2
Fe oA (s e e . K25 SRk 6 gk 7 TR,

Fzo RMNFBERIENEE
Tab. 6 Measured SNRs of detectors

A/nm SNR, SNRys SNRyo SNRu35
490 454.5 335.6 358.8 395. 3
555 585. 8 769.9 598.5 805. 0
665 566. 6 416.1 473. 4 469. 8
865 670.6 1114.0 694.7 1164.9
960 495.5 380. 6 399. 3 531.2

1640 863. 5 789. 1 923.2 987. 0

#£7 AMPREERENEE
Tab.7 Measured AMPR SNRs

A/nm  SNR; SNRq SNRy SNRpr SNR, SNR,

490  573.5 55.6  21.7 42.8 55.4  24.2
555 727.1 88.6 57.7 67.8 88.0 37.6
665 735.6 68.3 27.4 53.3 68.0 32.2
865 963.9 22.5 52.0 27.1 22.5 31.0
960  618.9 13.2 16.7 15.0 13.2 16.6
1640 1 258.4 203.7 28.0 144.5 201.1 28.7
S E k-
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