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Abstract: Consistent with the scanning structure of airborne laser bathymetry system, aiming at the oval
scanning mode of circular mirror skew axis, starting from the beam emission direction and on basis of
the axial relation of scanning structure, the laser output direction vector was derived by the law of light
reflection. The coordinates of laser points on the sea surface were obtained by combining the distance

from the laser output location to the sea surface point. According to the law of light refraction, the
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coordinate calculation formula of submarine bathymetric point was derived by using the variable refractive

index ray tracing algorithm, and the precise calculation model of laser incident point and submarine

bathymetry point coordinate was established. According to the model positioning formula, the influence of

scanning system boresight error was analyzed. Through numerical simulation, the influence of scanning

boresight misalignment calibration on positioning accuracy was analyzed, which provided the basis for the

processing, installation, adjustment and the integrated checking of unit device in the scanning system. The

positioning formula can provide reference for accurate calculation and correction of submarine points for

airborne lidar bathymetry system.

Key words: airborne lidar bathymetry;

0 5l

PLEGHOE IR 2R A R — R 4 = 3h X 2 A8 &
ar B E R RS, 1R T 50 m M HTIHE/K B,
AT LR R, e 6% kg B TR JC 48 7 o
Tl Rk W R R L 8 R DL SO Ao A
ES| By & A I S P = RIS S = 3 G A v N
FXF R, B AT & 4 £ E A Optech 24 ALY
CZMIL R4 K1 AHAB R R % &K
) SHOALS % 4t .Fugro ) LADS % %4 Riegl
VQ820-G, P E Bl B L 62 A B WL 5 B (T
SCRTFR YT B Mapper—50008 %5 | £ TR R 5%
OO E DL ER 117 A L E AR R | T AL B IR
F A 20 e M, Y P AR 25300 1 D 22 I 5 T 7 [
% 863 THRIGFM BT, JFR T HLEBOLINIR RS

i

bathymetry positioning model,;

oval scanning; boresight error

IS, T 2004 4R 58 B T RGFEAL, IF 76 3R [ g Vg
AT T RATIN SRR 0 2013 4 S L E
FENLEGIER R 584k, th OB RTER A1l AR R K
2 G R 8 g i Ab ARk R 2E | R
2 Bt 1 8% 5 BT MR 5 BT 4 22 S AT, e [R] A
WML OGN 2R 88 Mapper—5000, 22 G0 #8034
e K R 532 .1 064 .1 550 nm, KAFVEMLE BE 100~
1500 m. 5575 18 Y AT E PR 32 i AL ot
WRGWAM MRS, REAH TR #E
p NSRS R R g Lol E R L ERE T S kT ES
VTR Y | 5 2 O ) B [ e A R AT LU
MU AR, A KA A AR 5
il 2R B B AR KRR, HA M R
30°, X 7 1 I A5 RR 2 m 2 100% , i R
KR 50 m SRR 001

x 1 RRENBRHCLNR RAESHXTEE

Tab.1 Comparison of representative airborne laser bathymetry system parameters

Optech .
F LADS Optech ALTM AHAB AHAB Riegl VQ-
System name ugro SHOALS Optech CZMIL plee . . iegl VQ Mapper—5000
Mk3 3000 aquarius HawkEye III  Chiroptera 820-G
Origin Australia Canada Canada Canada Sweden Sweden Austria China
Year -
2011 2010 2011 2011 2013 2012 2011 2015
released
-
Laser 539 532 532 539 532 532 539 lii§4
wavelength/nm . 1064 1064 - 1064 1064 -
1550
Scan =2 S 7 N — A =\
pattern R e ( = K 3 ~ K |
. - S e 1 ————— Lo ~A
diagram Com—— —_— N N — et N
o e — S — e
T
Scan shape Rectilinear Circular arc Circular Elliptic arc Elliptical Elliptical Elliptic arc Elliptical
Flying height/m  400-915 300-400 400-800 300-600 400—-1 000 250-600 600 100-1 000
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Fig.8 Influence of a error on positioning accuracy
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