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Spaceborne laser altimeter footprint coordinate calculation

method and airborne validation
HAN Xiaoshuang, PAN Chao, LIU Yuzhe, WANG Lidong, DAI Xuebing, ZHAO Yiming
( Beijing Research Institute of Telemetry, Beijing 100094, China )

Abstract: By analyzing the ICESat-1 and ICESat-2 altimeter payloads, the similarities and differences in coordinate
calculation methods between the multi-beam, single-photon system and the traditional single-beam, full-waveform system laser
altimetric payloads, the similarities and differences between airborne and spaceborne LiDAR coordinate solving methods and
processes are analyzed and compared, and the airborne LiDAR coordinate calculation methods and processes are established,
and the independently developed airborne LiDAR is used for flight test and verification, which has reference significance for
the later airborne and spaceborne laser altimer footprint geolocation calculation.
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Table 2  Partial calculated laser footprint coordinates

B AR AR (WGS84, 23 [a] B AR )

S AR bR (WGS84, KHbARFR )

F5 UTC
X Y Z B L H

1 12987.325 —2036837.469 5210777.883 3052481.957 28.77899495 111.349998  56.69428242
2 1298735  -2036836.801 5210779.136 3052481.254 28.77898538 111.349987  57.16542033
3 12987.375 -2036836.237 5210780.02  3052480.424 28.77897613 111.3499783  57.30773734
4 129874 -2036835.119  5210779.765 3052478.825 28.77896628 111.3499686 55.97265793
5 12987.425 -2036834.252 5210780.515 3052477.827 28.77895673 111.3499575 55.82833537
6  12987.45 -2036831.281 5210776.246 3052473.671 28.77894584 111.3499451 49.39400727
7 12987.475 -2036830.488 5210777.108 3052472.741 28.77893625 111.3499343  49.39684986
8 129875 -2036829.744  5210777.752 3052471.856 28.77892782 111.3499248 49.25911717
9 12987.525 -2036828.904 5210778.488 3052470.861  28.7789183  111.3499141 49.11340199
10 12987.55  -2036827.955 5210779.377 3052469.696 28.77890699 111.3499017 48.97493739
11 13017.5 —2035836.605 5211794.342  3051365.659 28.76763693  111.3366632  29.92800062
12 13017.525 —2035835.744 5211795.189 3051364.784 28.76762794 111.3366518 29.92369262
13 13017.55  —2035834.807 5211796.103 3051363.836 28.76761822 111.3366395 29.91522946
14 13017.575 -2035834.022 5211796.964 3051362.909 28.76760865 111.3366288 29.9219522

15 13017.6 -2035833.241 5211797.819 3051361.972 28.76759902 111.3366181 29.91929564
16 13017.625 -2035832.245 5211798.624 3051360.977 28.76758946 111.3366057 29.78057127
17 13017.65  —2035831.424 5211799.506 3051360.022 28.76757964 111.3365945 29.77897076
18 13017.675 —2035830.553 5211800.361 3051359.148 28.76757065 111.336583  29.77843491
19  13017.7 -2035829.716 5211801.145 3051358.392 28.76756281 111.3365721 29.78812642
20 13017.725 -2035828.735 5211802.038 3051357.533  28.76755396 111.3365594 29.79032191
21 1301775  -2035827.841 5211802.956 3051356.559 28.76754396 111.3365475 29.78668127
22 13017.775 -2035827.087 5211803.817 3051355.615 28.7675342  111.3365371 29.79464719
23 13017.8 -2035826.46  5211804.557 3051354.771 28.76752552 111.3365284 29.79280371
24 13017.825 -2035825.621 5211805.413 3051353.891 28.76751642 111.3365172 29.80082936
25  13017.85 -2035824.638 5211806.32  3051352.999 28.76750725 111.3365044 29.7985193
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