%46 5% 11 4 b Gt T2 2017 4 11 A
Vol.46 No.11 Infrared and Laser Engineering Nov. 2017

B T b B4 SMR I 25 39 B B S (LEIL A EHR

FELZEHA AL ERHE, L KO

(1. BRMAWBEAZLAHTENS B AP, LF 100048;
2. LR WILAZ B K RIFR A AR AIH P TR B 210023 ;
3. XX KF &F42 85K, Hik XX 430079)

W E. SWEERIUTEAFZ ZHMAN A 2L Aoy e EAF RS Kk shoEGER
2 (Ice, cloud and land Elevation Satellite, ICESat) T 2 ¥ # 69 33k A LM & & % (Geo-—science
Laser Altimeter System, GLAS)JUAT E Arag i ah b B T — A& T @ o sh4Rm 8 o9 2 800k
BJAIUAT AR k. RATRZF 02 2 EBHGE NG & X5 M AT 3 IL0 8 &40 A 544
BB T FWIIE, FI LR A M@ 4 SR 3 AL A A P B MO M 2 AU H A A 6 R A
T EAFFT F AL R ANALRBRER G TRLENHETRSE 15.0m A4,
LA S AR HK B IERN LS GREFETRSE 1.09m, V5 5HEELDT 0.5m.
BRARMENKF B EI GLAS TH — % £36, 2 XA G4 H =L & 22 ek ikt
KRELRL B RARBELE,

KW, UM EAR; MR E,;  EHEAEMNGMN; #Hhid

FESES: TN958.98 X#EktREF: A DOI: 10.3783/IRLA201746.1117004

On-orbit geometric calibration of satellite laser altimeter using
ground—based IR detectors

Li Guoyuan'?, Tang Xinming"?, Fan Wenfeng', Dou Xianhui', Ma Yue?

(1. Satellite Surveying and Mapping Application Centre, National Administration of Surveying, Mapping and Geoinformation,
Beijing 100048, China; 2. Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and

Application, Nanjing 210023, China; 3. School of Electronic Information, Wuhan University, Wuhan 430079, China)

Abstract: High precision on—orbit geometric calibration is an indispensible step for space —borne laser
altimeter, and which is the foundation for effective application. Considering the geometric calibration
method of foreign Geo—science Laser Altimeter System (GLAS) loaded on Ice cloud and land Elevation
Satellite (ICESat), an algorithm of satellite laser altimeter geometric calibration was proposed, which used
the ground infrared detectors to capture the laser signal transmitted from the satellite. Experiment was
carried out using ZY3 —02 satellite, which was equipped with domestic first laser altimeter for earth

observation. The result shows that the ground infrared detectors can effectively capture the laser signal
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transmitted from the satellite, the geometric calibration method can eliminate the pointing angle systematic

error and improve the height accuracy of laser footprint dramatically. After geometric calibration, the

absolute planimetry accuracy can be improved to 15.0 m, and the vertical accuracy is about 1.09 m and a

small amount of points even better than 0.5 m according to the experimental region of North China using

high accuracy DEM as referenced dataset. Although the disparity of accuracy is clear compared with

GLAS, the conclusion can provide a reference for the optimization design, data processing and application

of the subsequent domestic laser altimetry satellite.
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Tab.1 Basic information of ZY3-02 satellite laser altimeter

Parameter Value Parameter Value
Transmitted pulse width/ns 6.5 Footprint size/m >50
Repetition/Hz 2 Orbit height/km 505.984

Power/W 45 Wavelength/nm 1 064

Weight/kg 40 Divergence angle/mrad 0.1
Single pulse energy/mJ 175 Field of receiving view/mrad 0.5
Effective aperture/mm 210 Laser channel number 1
Effective distance/km 480-520 Ranging accuracy/m 1 (slope<2°)
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Tab.2 Planimetric error statistical result of
laser footprint points which were

captured before and after calibration

Planimetric error/m

Point ID
Before calibration Coarse calibration After calibration
A6809 8066.29 95.46 12.46
E2818 8047.11 86.34 16.61
W1909 8065.10 84.87 14.91
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Tab.3 Elevation error statistical result of laser
footprint points of ZY3-02 No. 1476 orbit

before and after calibration

Elevation error/ m

Point ID
Before calibration Coarse calibration After calibration

494 80.71 -3.77 -1.19
500 86.06 -3.46 -0.08
501 89.79 -2.75 0.53
502 79.98 -6.23 -1.78
503 71.42 -7.15 1.04
504 78.91 -5.43 0.33
505 84.16 —4.12 -1.18
508 89.09 -3.74 1.45
Maximum 89.79 7.15 -1.78

error
.. 71.42 2.75 -0.08

Minimum error

RMS 82.71 4.80 1.09
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