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Optimized Design of Parameters Affecting the Accuracy of Airborne
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Abstract It is very important to select reasonable values of various operating parameters of airborne laser imaging
radar (LIDAR), which are closely related to the measurement accuracy of airborne LIDAR. In order to obtain
reasonable configuration values of various operating parameters. the three-dimensional (3D) coordinate errors of
laser footprints from airborne LIDAR are deduced, and error factors and operating parameters affecting the
positioning accuracy of the laser footprints are determined. Then., based on orthogonal experimental design, three
levels of configuration values of various operating parameters are selected, respectively, and by cross combination,
eighteen orthogonal experiments are designed. For each of the eighteen orthogonal experiments with different levels
of configuration values of the operating parameters, the airborne laser scanning procedure are simulated,
respectively, and the corresponding 3D coordinate errors of the laser footprints are calculated. By orthogonal
experimental error analysis, the optimal configuration values of the operating parameters are obtained. Furthermore,
the configuration characteristics and laws of various operating parameters are analyzed, which provide a theoretical
guidance for improving the measurement accuracy of airborne LIDAR.
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Fig. 1 Schematic of principle of airborne LIDAR
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Fig. 2 (a) Schematic of airborne LIDAR scanning experiments and (b) scanned laser point cloud

(for the first experimental scheme)

X 41 9 S 38 T AR A Y A% BN A SR 0 )
BN 3.1 Al 3 1 A5 B I Sy B AL I R 22 00 A
{EL - ARAT AL AR08 I 1 O L = 4R AL R
5 B SO SR LU AT 3R 40,000 A HOE I A
(9 = 4 A bR iR 22, H RMSE GETHE AR 0 #O I 5
ENLAGEE. RPAn R 1 s i 28 1 S0 g i 45 2R .
Ax=0.0111 m,Ay=0.1236 m,Azx=0. 1243 m, H
b5 L SE B0 5 15 S AR B, SRR 5 R I 1 FR
3.4 EXXBWREZEGHM

BEXFIEAS LR BT 9 18 415050 0 S 50 B (H

A3 BIARAS T AL O B 1 R SO B A = 2 A A
EANLIRZE S IEXT I 18 dH iR ZZHEAT T IE AC 5L iR 25 45
Gt g 2 . Hb, Ky WKy K 40002
FE 45 5% 0 P28 1 B KPS SO B A = 4 A b 5
WA BnA, Hop 1,2,3 /03 3 K. AR
T8 AMHAR PR —A4 R, &2 (A Ky, Ky,
K 55 3 AME 0 d5 KAA I 2 e /MED o R 22 e T
25 R DR 2 P B A A ok B8O T = o A A ) 5%
2% (15 T L e 22 K, U B R e PR 2 Y 1
R

2 HLEGEOL TR B B3R 22 20 CRAL . m)

Table 2 Error analysis for measurement errors of airborne LIDAR (unit: m)
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Table 3 Impacts of different values of flight parameters at different measuring locations (unit; m)

Accumulated errors ) Kd H

(bor L for three levels Ax Ay Az Ax Ay Az Ax Ay Az
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