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Fig. 3 Registration results of some point cloud data sampled from island I
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Island T registration parameter error

Table 1
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FPFH
GICP 0.0186 0.0059 0.0005 0.3016 0.1290 0.0303
LCSS 0.001'5 0.0019 0.0003 0.1820 0.0735 0.0113

1.174 6 0.4200 0.0131 5.8260 4.8285 0.1245
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Table 2 Island Il registration parameter error

F v Ty (r,{l/deg O'R}/deg a'R:/deg (T";/m (r,,‘}/m (r,,vz/m

FPFH  0.0238 0.0133 0.0131 1.7231 0.2597 0.0842
GICP  0.0273 0.0110 0.0183 0.6058 0.5151 0.086 8

LCSS  0.0190 0.0039 0.0042 0.3017 0.0509 0.0183
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Table 3  Difference of registration conversion

distance for island [

R T o LA R/ S
Bl BUME M bRk
JE AR 1. 560 1.121 1.357 0. 109
GICP 0.276 0. 046 0. 145 0. 065 70 761
LCSS 0. 156 0. 005 0. 067 0.038
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Table 4 Difference of registration conversion

distance for island 1l
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RKRE  RME WA bREE
JFIGEHE 1,746 0.202  0.903  0.388
GICP 0.731  0.667  0.615  0.023 20 798
LCSS 0.342  0.232  0.281  0.023
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Airborne LiDAR Bathymetry (ALB) system can quickly and efficiently obtain the integrated overwater

and underwater data of sea islands,reefs and their adjacent areas. However,due to the fact that most of the measure-
ment areas are shallow near-shore waters with slow terrain changes, the obtained point cloud is low in density and
large in thickness, resulting in rare registration characteristics.Few studies have been done on the registration of ALB
data due to the difficulty in extracting their homonymous features.To address this problem,we employ three registra-
tion methods including Fast Point Feature Histograms ( FPFH) ,Longest Common Subsequence (LCSS) and Gener-
alized lterative Closest Point ( GICP) to register the ALB point cloud data in the South China Sea.The registration
performance comparison shows that the LCSS line sequence outperforms the other two methods in registration accu-
racy and reliability. Moreover ,the L.CSS can tackle the problems of single information and noise in the corresponding
feature matching,improve the robust estimation of corresponding points in the feature curve,and enhance the robust-
ness of airstrip data registration.It can be concluded that the LCSS is an effective solution for ALB data registration.
Key words airborne LiDAR bathymetry ( ALB) ;point cloud registration ; fast point feature histograms ( FPFH) ;

longest common subsequence (LCSS) ;generalized iterative closest point ( GICP)



