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Least Z-difference strip adjustment of airborne LiDAR data

Wang Liying, Song Weidong

School of Geomatics, LiaoNing Technical University, Fuxin 123000, China

Abstract; Systematic errors are the main factors affecting the accuracy of airborne LiDAR system. To attain high-precision

airborne LiDAR data, it is of great theoretic and practical value to research the key techniques and methods to eliminate

these systematic errors. In our paper we propose a new method for airborne LiDAR strip adjustment based on least Z-

difference (IZD) algorithm and then introduce the Gauss-Markov model to improve the adjustment accuracy. Experimental

results show that after reasonable parameters configuration of the Gauss-Markov model, our improved strip adjustment

method can significantly improve the adjustment accuracy. The accuracy of airborne LiDAR data strip adjustment based on

LZD can meet our project accuracy requirements. Compared to the commercial software TerraMatch, the LZD and

TerraMatch accuracy are at the same level.

Key words: LiDAR; strip adjustment; least Z-difference; Gauss-Markov model
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|4 -1.19E -6 -1.19E -6 -3.05E-6 -3.05E-6 -6.05E -7 -6.05E -7 -0.0049996 -0.4E-6
© 3.16E -6 3.16E -6 -9.05E -5 -9.05E -5 -6.36E -7 -6.36E -7 -1.72E-7 -1.72E -7
K 7.01E -5 7.01E -5 5.99E -5 5.99E -5 -5.11E-5 -5.11E-5 -5.69E -6 -5.69E -6

@ +0.005 rad k +0.005 rad e

S E R SHE wmE SEH{E R
X 0.032 86 0.032 86 0.006 59 0.006 59 -2.341 29 0.041 29
Y -0.018 60 -0.018 60 0.009 96 0.009 96 -2.318 07 0.018 07
A 0.006 47 0.006 47 0.001 63 0.001 63 -0.997 28 -0.002 71
S 1.000 14 0.000 14 1.000 11 0.000 11 1.000 27 -0.000 27
s -9.17E -8 -9.17E -8 -4.50E -7 -4.50E -7 -0.005 023 2.3E -5
© -0.004 996 -0.4E -5 9.957E -7 9.957E -7 -0.004 97 —-0.000 03
K 5.69E -5 5.69E -5 —-0.004 82 —-0.000 18 -0.004 34 —-0.000 66
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Point cloud distribution
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Table.3 Accuracy comparison between LZD
algrithom and TerraMatch

/m
BAID

AFfMB DHC DFMA BFC AFC

JEUREHE 0.0947 0.097 8 0.0983 0.0938 0.1130 0.099 5

LZD 0.0232 0.0212 0.0248 0.0232 0.0297 0.028 3
TerraMatch 0.018 3 0.0258 0.0196 0.0235 0.0325 0.0150

(a) “F-21i

uuuuu

(b) LZD 57k

(c) TerraMatch

K6 “fiitits A Fl C 7RI
Fig.6 Bank profile of the strip “ A and C”
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