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Abstract Temperature change affects the accuracy of the radiometric calibration of the directional polarimetric
camera (DPC). The first step in scientific remote-sensing data processing is temperature correction. Herein, we
analyze the influence of temperature change based on the DPC working principle and the polarization-measurement
model. Combined with the thermal-control design and thermal vacuum test, we develop a temperature-
compensation-correction method aiming at the influence of radiation measurement. We design a temperature-
response test scheme for in-orbit temperature conditions at different stages to monitor external conditions which
affect test data and effectively eliminate the influence of the detector-frame transfer effect, and obtain the
relationship between the radiation calibration coefficient and the temperature-change response. According to the
analysis of experimental data and in-orbit data, the radiation measurement error caused by temperature change
reduces to less than +0.1% through real-time measurement of the dark-background channel and through the
temperature-correction method of radiation-response-coefficient compensation, which meets the requirements of in-
orbit radiation correction.
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Table 1 Specifications of instrument

Content Parameter

Orbit type Sun synchronous orbit

Orbit altitude /km 708

Field of view /(°) 118.74
Spatial resolution /km 3.29 (sub-satellite point)

9 (along orbit)
443,565,763,765,910
490(P),670(P),865(P)
0,60,120
Filter wheel

Number of multi-angle
Spectral band /nm

Angle of polarizer /(%)

Band selection mode

Imaging method Staring
Detector array size 512 X512
Pixel size /(pmX pm ) 22.5X22.5
Focal length of system /mm 4,833
Relative aperture 1:4

TR A AL T 708 km KA E B 8038 8 5
A i P D BRI 3 A i 4 D B L B AR O 1 A
222 N TR 7 1) R (0%, 60°, 120°) f9 3 AN 44 1 1
i FH T O P e AT HC T 08 0 S R 1850 km, —
RIEAT] DU 35 BRI AT PR HR

TAEZS [ 5 B R A 1 B AR AL X 2% R g0 = A
(14 5% ) 5 B R TR LA I 3 28 Ak . e PR A
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Table 2 Experimental equipments

Parameter
Wavelength (350-1100 nm)
Wavelength (350-2500 nm)
Wavelength (350-2500 nm)

Horizontal scroll (>>250 mm)
Vertical scroll (>=>100 mm)
Temperature range (—175-100 C)
Vacuum degree (107°-101.325 Pa)

Equipment name

Standard detector
Spectral radiometer
Integrating sphere source
Two-dimensional
turntable
Vacuum thermal

control system

-
vacuum thermal
control system

integrating
sphere

________________

spactral radiometer '
standard detector
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Fig. 9 Diagram of radiation response changing
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Table 3 Response value versus temperature

Temperature /  Response values of different wavelengths

C 763 nm 765 nm 865 nm 910 nm
—0.117 4387 3272 4285 6247
2.640 4387 3272 4306 6298
5.670 4389 3275 4329 6352
8.703 4389 3277 4356 6412
12.089 4390 3277 4381 6472
15.255 4391 3279 4404 6526
17.880 4391 3279 4426 6576
20.968 4392 3281 4450 6631
24.243 4395 3284 4472 6682
Z 7000
% 6500 M
)
'i' 6000 _._;ggnm
=1 —&— nm
) 5500 —— 865 nm
g 5000 —— 910 nm
= 4500 b
=] T
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Fig. 14 Radiation response curves
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Table 4 Variation rate of temperature effect

Band /nm 1 f2 s S Variety /(107%°C "')(11-15 °C) Total range /%
910 —0.0024420 0.04611 18.2100 6249 2.801 1.121
865 —0.0021213 0.02968 7.6950 4286 1.685 0.674
765 0.0011660 —0.04058 0.8069 3271 0.105 0.042
763 0.0010250 —0.03134 0.4879 4387 0.042 0.0168
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Table 5 Temperature monitoring table of on-orbit

Temperature /'C

—
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(=]

—
o
el

detector module C

Coordinated universal time Maximum Minimum Average

20180510T10:40—11:26 12.714 12.401 12.704
20180528T18:26—20:45 13.028 12.714 12.715
20180604T10:14—11:00 12.714 12.401 12.704
20180717T16:59—17:45 12.401 12.401 12.401
20180819T13:05—13:50 12.714 12.401 12.685
20180820T10:29—11:15 12.714 12.401 12.503
20180911T01:21—02.:07 12.714 12.401 12.687
20180911T04:39—05:12 12.714 12.401 12.649
20180911T06:18—07:03 12.714 12.401 12.624
20181007T08:13—08:59 12.714 12.401 12.697
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