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Classification of Protection Forest Tree Species Based on
UAYV Hyperspectral Data
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Abstract; Tree species information is of great significance to forestry resource monitoring and
management, timely and accurate control of tree species and growth status is the basis for protection forest
project construction and benefit evaluation. In order to study the effect of using UAV hyperspectral images
to classify protection forest tree species, the advantages of UAV hyperspectral images high-resolution,
multi-band, and short-period were used, taking the “ Three North” protection forest which on the
northern edge of the 150th Regiment of the Eighth Division of Xinjiang Production and Construction Corps
as the research area, typical areas were selected and Matrice600 hexarotor drones equipped with Rikola
hyperspectral imaging senstor was used to obtain hyperspectral images. Firstly, spectral features, textural
features, vegetation indices ( VIs) and characteristics of mathematical statics were extracted from the
UAV hyperspectral image, the support vector machine — recusive feature elimination ( SVM — RFE)
algorithm were used selection bands. Through the random forest algorithm to evaluate the importance of
all features and combination with the overall classification accuracies was employed for feature reduction,
and then four classification schemes of hyperspectral image full band, the best combination of original
band, all feature variables, and feature variables based on random forest ( RF) feature reduction were

constructed. The classification results showed that the original band combination selected by the SVM —

Wk H 1. 202011 —12 &0 A H]: 2021 -01 —15

BEETE : HiEAe 7 83 T R RI5T E (2017DB005) J% A1 23 il {5 8 TR H AR o0 18 0T B (2016 BA00T ) il v 9 5| 5 4 75 B4 % ¢
LI 430 H (201610011)

EEBN: BKR(1972—) , 5, #8%2, FENF ARG B AL & M5 B R G5 RS FF5%, E-mail : 2qz_inf@ shzu. edu. cn



11

BRI A . T 0 AL Ot 3 2 S R Y Bl P AR i 232 191

RFE algorithm based on cross-validation proposed can better restore the original spectral features; when

considering the four features ( spectral features, textural features, hyperspectral Vis and mathematical

statistics features) and after feature reduction, the three classifiers used, random forest (RF) , maximum

likehood classification (MLC) and support vector machine (SVM) , the overall classification accuracies

of RF was the highest, which were 95.93% , respectively. These results also suggested that vegetation

indices were effective for discriminating tree species with similar spectral signatures. The overall results

provided evidence for the effectiveness and potential of UAV hyperspectral data for protection forest tree

species identification.

Key words: tree species classification; unmanned aerial vehicle; hyperspectral ; feature mining; random

forests
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Tab.1 Vegetation index calculation and feature

importance assessment based on CART decision tree
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Tab.2 OIF index ranking
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Tab.3 Comparison of original band selection and

classification results
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A 79.87  95.41  74.29  90.51  80.03  95.73

A 92.42  69.57 97.19 75.27 93.73  73.10

L7} 99.69  94.79  99.54 95.98  99.69  95.09

A 95.24 76.92 85.33 61.54 95.37  74.28
OA/ % 94. 35 92.78 94. 34
Kappa Z % 0.924 8 0.903 8 0.9248
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A g O 283 A o A LU HE 44 S i S
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Fig.4 Importance scores for characteristic variables
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Tab.4 Results classified by different classifiers

e SVM RF MLC
UA/% PA/% UA/% PA/% UA/% PA/%
TRt 84.26 93.99 93.85 100  82.39 94.78
b 86.18 86.41 94.41 84.67 93.61 94.78
SF 7 97.70  88.69 100  92.86 0 0
bk 89.24 73.80 99.15 84.62 89.35 88.70
0A/% 94.21 95.53 88.70
Kappa 2%k 0.923 4 0.947 5 0.850 8

M S KB, 2T 5 2 IR RW] AR SR
F 1 DI R i B 5 05 1RA R . 5 AL DG
TEARE AR LE AR B UM SO AR LA S RO G i R
TR A K R 5 5 1 B AN B b 1) 20 G I,
KRG 17 0. 18 ~24.84 AN E 4y . HRIEAR AL,
IR ERREEE P T 0.39 AN E r 5, Kappa £ 4R
5 10065, B AR 4 e AN W, (H K0ds Ak B AR
P, HAZ 4 TS A T 0 58 X R 43 3 Y R AE
RF 535t MLC SVM 553k 53 2005 B2 &5 , 43 283000
U R TR ST DR Bh o 2 HAT AR G ) A

%5 TRESKFENRF HEER
Tab.5 RF classification results of different

classification schemes

yEg! THE?2 THE3 VES
S| (n=42) (n=17) (n=33) (n=28)
UA/% PA/% UA/% PA/% UA/% PA/% UA/% PA/%
g 79.87 94.51 80.05 95.25 92.72 86.94 93.85 100
Wit 99.69 95.41 99.84 95.09 100 94.05 100 92.86
1% 69.57 92.41 94.41 73.37 88.86 93.16 94.41 84.67
Y 76.92 96.54 99.84 95.09 94.76 87.02 99.15 84.62
OA/ % 94.35 94.34 95.54 95.93
Kappa %0  0.9248 0.924 8 0.9410 0.947 5

3.4 HBHOLERE

A5 e 28 T 28 AL AFAE , i T A — Il 2
FEACR I RF L AT MR35 o X T 01 20 40 25 45
S HEAT T B 2 28 05 A B R HP A A 25 PR AR
AR R PSRN AL/ B, RO R i R R R
A 3R L A B i e T R v A R b ) R
G IT In) L, PR/ 2 T 3% 25 1 T 7™ A= A B R T LA
S EG R IE )8, 2O R AF . R 6 W LLE 3,
ALEE IS M R 43 2% OA Fl Kappa REL WS T
1.O1 A 0 £0F 0. 012, A SC Y 43 28 I Ab B 5 6 T
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Tab.6 RF (n =28) classification and post-processing

results
F RF 425532 4328 5 b B

UA/% PA/% UA/% PA/%
o) 93. 85 100 89. 69 96. 36
A 100 92. 86 100 93.01
i 94. 41 84. 67 91.74 90. 49
RS 99. 15 84. 62 97.73 93. 03
0A/% 95.93 96. 94
Kappa % % 0.947 5 0.9595

4 Zig

(1) $2H 7T 38 LEAUERY SVM — RFE 575 2
IR UG % B AR G A 3R T OTF $8 55005, P i
(R 5 s o A G 5/ FLAR G- b R BE T D B S R
TEAR D BEARZE B 0 [a] B 38 i 1 A8 R 2 50 m] 434, 5
AT EOL A L, T 28 LEHIERY SVM — RFE 8.3k
SN A T OGS B 0 D Bk 4

(2) ORI 4 48 B0 A B B G TR AT 1 in
ABE T AR 43 RGBS 0 LU A B 48 2K
(GRVI) &3 M RIS E(CRI) A& 1E B + 3 ] #& Al
BEFR B (MSAL) (A — LA B 5 B (NDVI) (5 —fk 4t
JE 25 {8 45 8 (NDGI) S5 A Bl 18 BURFIE X T 48 e I 52 X
Bi AP ARA% b B 43 0K B2 2 A R . B T RF AR
fIE H A 43 BT 5 0 OKG E AR 4 A 1 O S HE AT R AE
AL G, o 2 SRS B3R & 1 0.39 4 H 4 a,
Kappa & B0 55 7 0. 065, 1 B 2= B 19 50 B 4% 1iF
(7 22 IR pE 6 b R A AR A S DL R
B RE ) XoF T B 5 DX A8 A 43 28 R TP, L BR DA
JE P& TR AR oy K ERE

(3) FETFHIER Y 4 P oy 2507 S8 HEAT B Bh 43 25,
FEAEAR AL IS P RRAE A8 1 215 0 OO B RF 43 28
K BE B, S MAORS BE W] Gk 95.93% ( Kappa R EH
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Fig.7 Image classification post-processing
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