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Magnitude of Aerospace Sensors
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Abstract Accurate stellar magnitude information is the foundation for conducting navigation star
catalog establishment, spacecraft attitude determination, infrared camera calibration, and other work.
The existing public star catalogs do not cover all the photometry bands and the bandwidth is generally
narrow, making it difficult to find magnitude information that matches the response bands of the mis-
sion sensors. A method for calculating the magnitude of sensor response bands based on stellar radiation
spectra is proposed. This method utilizes publicly available catalog data information to establish a mod-
el for the magnitude difference between the photometry band of the catalog and the sensor response

band, and estimates the magnitude difference between the catalog magnitude and the sensor response
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band. Using the approximate surface temperature of the star calculated by the color index as prior infor-

mation, the Planck equation is solved in the sensor response band range to calculate the magnitude of

the star in the sensor response band. The verification of star catalog data calculation shows that the

method has good robustness and adaptability, and the star magnitude derivation accuracy of sensor re-

sponse band is 0.066 magnitude (15), 93.3% of the star estimation error is better than 0.2 magnitude,

which can meet the needs of navigation star catalog establishment, spacecraft attitude determination, in-

frared camera calibration, and other applications.
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Table 3 Partial photometric band data of
open star catalog
B& It H AR /pm PP S /pm
Hipparcos Hp 0.550 0.225
Tycho Br 0.420 0.075
Vr 0.510 0.100
SDSS u 0.352 0.063
g 0.480 0.141
r 0.625 0.139
i 0.769 0.154
z 0.911 0.141
PAN-STARRS Psl g 0.484 0.105
Pslr 0.620 0.125
Psl w 0.629 0.256
Ps1 open 0.694 0.398
Psli 0.753 0.121
Psl z 0.868 0.099
Psly 0.963 0.064
2 MASS J 1.236 0.162
H 1.662 0.251
K 2.159 0.262
GAIA Gbp 0.504 0.233
G 0.585 0.420
Grp 0.769 0.284
WISE W1 3.353 0.663
W2 4.603 1.042
W3 11.561 5.506
W4 22.088 4.102
IRAS IRAS 12 pm 10.164 6.067
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IRAS 60 pm 52.137 30.516
IRAS 100 pm 95.484 33.265
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