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Automatic Identification and Predictive Analysis of Mikania micrantha
Based on LiDAR and DOM Data
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Abstract. Mikania micrantha has strong climbing ability and amazing growth speed, which poses a
serious threat to the surrounding ecological environment and biodiversity. Satellite remote sensing data is
the main data source for identification and prediction of Mikania micrantha. However, the existing data
have limitations such as low resolution, long transit time and cloud shielding, and the accuracy of
identification and prediction of Mikania micrantha is low. In view of this, a method for automatic
identification of Mikania micrantha outbreak area and invasion probability prediction based on airborne
laser data and aerial multispectral data was proposed. Object-oriented multi-scale segmentation method
was used to automatically identify the outbreak points of Mikania micrantha in the study area, and
Logistic regression method was used to predict the invasion distribution probability of Mikania micrantha
by using canopy height model, vegetation coverage, slope and slope aspect data in the forest farm. The
results showed that the object-oriented multi-scale segmentation method could extract the Mikania
micrantha outbreak area in the study area, and the identification accuracy was high, the misclassification
rate was 4.66% , and the missed detection rate was 0.41% . Logistic regression model had a good
prediction effect on the invasion distribution probability of Mikania micrantha, and the correct rate was
88.46% . This method can realize accurate identification and prediction of Mikania micrantha in a wide
range, and can serve for comprehensive prevention and control and monitoring of Mikania micrantha,
providing strong support for invasion monitoring of Mikania micrantha.
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Logistic regression

W e H 9. 2020 12 -07 & 181 H 3] . 2021 — 04 —22
E£WB: BRARBAIESTE W H (41971376)
TEE ' TEHidw (1983—) , Z, @2, W4, EZAF MOl & BE B8 BB HE I 5T , E-mail ; wangruigis@ 163. com



264 | 1 R A= S 2021 4
0 z|= BT BRI TR B IHHLER B HL AR O

TH 525 X 18] 1 22 H 4 00 55, Aok W1 Rh AR
H #7525 AR 38 A 1 H R A 28 5% A AR 25 40
Gl Hop CH 4 il TR A 3R A K
VNS 2 WA PNIIE SN R 8 5 85 N O A U P IR
Wz —" B TCENN) 2 e

BCH A5 50 T 3 5 AV b 1X 7,20 (42 80
L AFRE M, E T Z MR E R T
ViR RS AR HIX o O A AR B H 2 1 A
PR, T R 4 2 8] o A AT U X B A
PCHEAT MEE AT o A% 52 04 W 22 A B Oy X AT
SR A SR TTK b 7 AN (E B i 2% T, Ak A
BPE A A BIRIE . X5 20 18 BEOR T B
BaH 2 1 23 18] 70 A AT R GE o Ao I ARk, [ N Ak
G B A M SE R e e
Biga T AR T AR m kAT T2
WF9E , K2R RGB P Boaa 55 77 IR 5 B b 4
[N o Y L RN NP 7 R i
LTI ACH 4915 BORORE 40 $2 30, >R ] MaxEnt A2 2547
AR R B H 4 A X AT T . RO X A
BT HCH 39 AR ™ M B, H 2 02 AR W i H 48
AR TR AT o (E TR R RO Y 23 B RO AR
B A 2, P b TR B A A A 5 T A
23 JZ P A TR, 6 /NS BB H 2 A TR0 A S B
JEXELLSEB o R I 23 0 R 010 A1 5 e SR R O I R

IS EUE (LIDAR) FIIL 4% 22 06 1% %dls (DOM) | K B2
AR HEOR G, B2 75 R R RS2 R, n] R ARCH 2
F8 G 8 T3 R S

A FE LU THHL 2 63 B s (DOM) FIAL 28
Yo B EE (LiDAR) Sy BE Al , 5% T T i) X 5 2 RUBE
3 77 0k Xl H 4 4k X AT A 3 iR, OF R
AR N WS T s LT R S B I 1) A A
K Hl Logistic [0 75 12 € 57 4% H 35 A AR 23 A A3 1Y
TOAEIY Sy )™ N T A H 4 RS FRDRS o o0 A 4 B
e PR S HF AR TR

1 HREEERSEBEFRIE

1.1 WHRE#HR

3 [ w7 L X R 2 gl H A AR B e L T
KRB RE , ARSCEFE R T IN T34 Wbk 7 1
F A 9T X (23.292° ~ 23.369° N, 113.681° ~
113. 815°E) , B FLZ o8 2 777. 55 hm? | J& T W iy
MEPEPEZE AU, RAE R IR Z W DI 2, 1
AURTE 20°C LA b 4R K B 29 2 1 720 mm, 5 B AE
WA o AR AR LI T RO 32, 32 SR Rl AT R B
(Eucalyptus) 2 K ( Cunninghamia lanceolata ) .13 b
¥ ( Pinus elliottii ) 2R ¥ ( Castanopsis fissa ) | By FE #i
(Pinus massoniana ) 55, 1T R T AR, AR BFFE R
P —3R A E AT 5, T AUN 141,710 4 hm® A
FEXHB IR S BT AR N 1 FR

111°0'0'E 113°0'0"E 115°0'0"E 117°0'0"E
Z T T T : z
= =}
or 15 N
) )
(] (o]
1:300000
& S
o o
er 12
<+ <
(] N
5.5
z z p
=} =
b I _\
) &
(] [9\]
& &
=} =
St 0 150 300 602m 12
(=3 [=]
(o} i i i i o
111°0'0"E 113°0'0"E 115°0'0"E 117°0'0"E
SIS rS: B VA & A AL
Fig. 1 Location and image map of research area

1.2 #HFEFRIE

W55 K0 R4 T 2019 4E 11 A 18—19 H, K
DUZR B TE ML H 5245 R HIL 28380 TR 3k AR, € AT
2500 m, RATSR M EHAEEA N 40% . i Z
AL AR L G 3 A D B, M A R R
0.07 m, L F-HLEE B FOEAL B 2% 4 Galaxy Prime
Sensor, LA S £ 1 frn, &0 & M R 40

}5.POS AV™ AP60 ( OEM) .220 {38 W 4 GNSS
PR H R UE % B 1 GNSS HLER K 2R s o o B
AIMU (Type 57) . MifEit RSB L =, L& 7w
FB L EEA TGS S LA AR . AW 5K L
BHOLHE B EE 5 VLM AR A S, TR
WA b 30T 2 0 4 A, Sy H 780000 £ 43k o 8
F18) 5 4l U5



11

FFih 55 JET LIDAR Al DOM ¥4 i 8 H 25 A 28U 5 23 A #50 265

x1 ERBSHYRE

Tab.1 Sensor parameters configuration

28 HE
AT EE/m 500
HOL# K /nm 1064
Jok vh # & 3R /kHz 50 ~ 1000
HiE A/ (°) 10 ~ 60
T/ (S em ) 180

2 HRAFAIE

ABIEFE BT H R ACH 3 1 AT IO T W8 B R
%, 32 BT B 1 1 85 0 K00 2 DO B AR A 1] AL, A
ELTHILZ 6T Kbl RO a5 2 B S Sl AR 3
49 SOBRFAE I35 F0E AR AR SR TR 18] X 5 2 ]
JEE 3 0 5 1 0k FUAR R IX AT B3l U 5 45 BL A
O IR B A EL T LA R B4R UM X R
JE WlRE S s A AR PAT JEE TR T, 6 32 BB e )
T HEAT A A B FIALLAR A B, 5 BR A A5 5 25K
(4 P, ] Logistic [815 77 vt 57 WF 5 X 4 H 2 48
K A B BITE 5 4% A 22 (8] A0 2k R R 0E T 45
BB SE DX H 25 AR 70 A BESR A B RS . W54
AREEL P ANIE 2 Fiw .

WG
HLARHOL S 50
EREH
| wrsgmz iy | v 1
T BT

BT

mie | | em

SRIC S0 508 TPE | | om | | som | [ [
T

v
[ itk g e |

ey

[EILRSE S ES

ey
|

||

LogisticZ& 4 [5]15

EE
P2 4 1 S BBy ik R B

Fig.2 Technical route diagram of automatic identification

and prediction method for Mikania micrannia
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