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Abstract: Objectives: The drone airborne laser radar technology is widely regarded as a new and effective

means of geological disaster investigation in mountainous areas with dense vegetation because it is less

affected by the environments, has a unique survey field of view and can “penectrate” vegetation. However, in

the existing specifications, there is almost no point cloud density collection standard for geological disasters,

and the point cloud density that only meets the mapping requirements is difficult to meet the high-precision

digital elevation model production of micro-geomorphic features such as steep ridges and gullies. Methods:

To this end, in combination with the characteristics of small scale geological hazards and dense vegetation

coverage in Guangxi, this paper studies the DEM quality changes composed of different points cloud density
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under four large scales, proposes the local terrain complexity of the study area as a quantitative evaluation

index, and deduces the optimal ground point density value, Then calculate the recommended value of cloud

density by using the laser penetration of different vegetation canopy in the study area. Results and

conclusions: The results show that the local terrain complexity can effectively evaluate the micro-geomorphic

retention integrity of DEM. Combined with a lot of practical experience, the optimal cloud density value of

collection point is obtained by experiment, which established the reference standard of collection point density

for airborne LiDAR geological disaster investigation in mountainous areas with dense vegetation in Guangxi.

Keywords: airborne LiDAR; density of collection points; point cloud dilution; digital elevation models; local

terrain complexity
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Fig.2 Point cloud processing and visual product
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Fig.6 1:200 scale TCI diagram
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Fig.7 The average change curve of local terrain
complexity under different scales
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Fig.8 The maximum discrete difference of RMSE and TCI at different scales
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Fig.9 Canopy density inversion comparison
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Tab.6 Test results of different vegetation
penetration rates

RFE B b T R
meg CTREE MEAEE

/(pts/m?) /(pts/m?) 1%
[0.7, 1] 192.63 11.51 5.98
[0.2, 0.69] 203.82 16.15 7.92
[0, 0.2) 98.32 20.36 15.71

EAZEHAE R BT, BOLFERS
RO R A FEE R AR - 2L FAH G %, BRI 4
IS P E g B — AR B I, R A IS P R R v, A OB
ACAERARG , b T A0 R AR /DN, TR b T A 2
HEOCFERGA L R AR, BOL 5 5
R, 42 BE B8 K 1Y) DEM BT % 1R AE S =

FH ¥ 2 35 %6 R B A b T A 2 % P i R X
8 TFHCKAE AT, 1. 200 LBl KR A A
[0.7, 1] R i 2% FE S AR B VH S AR R

- o 3.965.23
R = 0558
~ 65.3 (12)

R HEFF KR MU LN K T4 T 65.3 pts/m?e
b BE BRI SR 82 2% 0 P JBE R SR AR U FE T ST
AR o
XFEE I 2 A7 bR e, ZRE 25 R AU SR AR A
A b5 o T I RS LR K L I DR 7 i 1
DU EE R 21, A SCAE I 0] T 78 5 3 A A L X
T FEALE LIDAR 357 5 5 kG 48 A0 8 25 1) SR e 5
[E R m R NR 7 PR .
&k 77 FHLE LiIDAR MR R ERE ML PERES
ERorEEE
Tab.7 The recommended value of sampling
density point cloud

w4
kS 5 e M REEmE s
EAIIN & [ (& =m2)  il/m
P
0.7, 1 >65.3
1: 200  [0.2, 0.69] A >49.3 <0.02
[0, 0.2) 5 >24.9
0.7, 1] >46.9
1. 500 [0.2, 0.69] >16 >35.4 <0.05
[0, 0.2) >17.9
0.7, 1] >45.2
1: 1000 [0.2, 0.69] >4 >34.1 <01
[0, 0.2) >17.2
0.7, 1] >36.8
1. 2000 [0.2, 0.69] >1 >27.8 <0.15
[0, 0.2) >14.1

SR 7 AT ER RN, AR
FLEREE (1 H ISR BORHE AR > WAL, AR
AR O0 8 PR SR FE X A] o 5 Y B/
A 2T XA AR A A P AR A X () i P K, i
TR 3 AR R XA, 5 R v R A E (X
(] of 2 FR) SR 4 2 5 FEE o SRR A o, 38 AR 4 AN
[ 5 5K AN IR 26 A1 AT R B R B
PRI, 7 2R B E 2 RS B, RG24 380
KA E L

4 25 1B

AR SC LA PG R AR T BE 3 A LD R SR 3
LiDAR iz A NEUEIR, 5 5& 1 AN AR AR 4]
BEXT WO B AR MR, R E BV T VA
E 1T U R E A AR B IR DEM #x
Hedbim U R, BE— P R R L X
FAUHLTE T FF R HLEK LiDAR M o< 35 18 25 5
RS R T E . FEA T4
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