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Table 1 The parameters of LIDAR system

xm %afﬂyf@;&a’ TR
Hotiek %$“ ob5nm 905nm
200m
«ﬁ%l TR 43.2kHz 320kHz
ERELEIVE 270°#360° 360°*30°
222 DUHEEE

WF5E X B REAS R AL TAE T 2021 48 11 A JF
JE, FEHLS A TR Y RIS, RUFLHE
N2 R 38 1) 11 A i o B0 7 R A e oA an L 1
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Extraction method of mangrove single tree growth parameters based on
combinational Airborne—Ground LiDAR

ZHANG Jingrui'?,REN Guangbo', WU Peigiang”,ZHANG Chengfei'*,LIU Shanwei’, MA Yi'?

1.The First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China;
2.College of Oceanography and Space Informatics, China University of Petroleum, Qingdao 266580, China;
3.College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China

Abstract: Objective Mangrove is w@&lant community growing in the tropical and subtropical coastal 1ntert @md an important
on And Ranging (LiDAR) is an important technical mean for cé
st

carbon sink ecosystem. L arameters of
forest trees for bio atlon Aiming at the problem that it is difficult to fully descrlb

o s using only

airborne L, search on the method of mangrove single tree segmentation a a t on combinational

ﬁﬁi LiDAR helps to explore the applicability of LiIDAR in the protection of coas%l

data upport for mangrove biomass estimation and carbon sink capacity assessment.Method Th1 (Xﬁkes the mangrove nature reserve in

Yingluo Port, Zhanjiang, Guangdong and Maowei Sea, Guangxi as the research areas. PW clusterlng segmentation method constrained
and handheld LiDAR. Through the registration of

two kinds of data, the positioning error is eliminated. The single tree trunk point cloud obtained by handheld LiDAR was extracted by

and pr0v1des technical and

by the lower part of the mangrove canopy based on point cloud data obtained fr

threshold method. Point cloud fitting was carried out by Hough transformation to extract the relative position information of single tree.
Using this information, the crown vertex generated by airborne LiIDAR point cloud is constrained, thus improving the segmentation accuracy
of single wood. Implemented single tree segmentation and extraction of tree height and crown width for different types of mangroves, and
compared them with traditional single tree segmentation algorithms.Result Combined with Airborne-Ground LiDAR, the total detection rate
of single tree has increased by 13.4%~26.7% compared to the segmentation method based on the CHM. The accuracy of single tree
segmentation of fusion point cloud was the highest, with a total detection rate of 62.7%, and a total of 47 correct single trees were detected,
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among which the detection rate of three kinds of mangroves was more than 50%. The R* between the extracted and measured values of
mangrove height parameters increased by 1.8%~42.2%, and the RMSE decreased by 3.4% ~55.3%. Based on the segmepfation results, it is
found that the extracted values of man ﬁanopy are generally small. By extracting the point cloud density varial %\represent the
density of mangrove canopy ov &valuaﬁng its linear correlation with the mean absolute error of thp8xtrac alu crown error
correction formula is %ﬂ,’ and the RMSE after correction is reduced by 45.25%~53.33%.C, \@1& %e ul oﬁ?& combined
with Airbor%co(ﬁ:%AR data, the single tree segmentation algorithm proposed in this@&‘Wg eﬁ&s‘ gle’tree detection rate.
1 Wely g

ethod can remove the highest point redundancy more accurately, and effectively i the extraction accuracy of
0

The s

maﬁve tree height, crown width and other 3D spatial structure parameters. The extraction va angrove crown width is generally
small, and the fitting analysis of density variables and errors can effectively correct th ‘ width of mangrove. The combined use of
handheld and airborne LiDAR data can obtain more accurate and comprehensive s, information such as tree height and crown width
than single data, and can be better applied to the study of mangrove ecosystem 3D structure and biomass parameter acquisition.

Key words: remote sensing, mangrove, LiDAR, Hough transformation, point cloud clustering algorithm, 3D structure parameter, single
tree segmentation, crown slant
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