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Abstract ; [ Objective | To research poplar crown extraction and stand volume correlation based on UAV high resolu-
tion image and field investigation data, and to provide ideas and methods for UAV forest survey technology. [ Meth-
od | Based on the data from the high resolution image acquired from UAV and the field investigation, the crown of
poplar were segmented and exiracted by object-oriented method, then modified it by field measured crown, and the
crown-DBH model was established through field measurement data. Finally, the sample plot volume were calculated
through single entry volume table and the correlation analysis and accuracy test were conducted. [ Result] The
crown image segmentation showed a good result, but the extraction of the crown was smaller than the actual value.
The most suitable image segmentation scale, smoothness, and compactness of poplar crown were 10, 0.1, 0. 5.
Some poplar crown and DBH related models were established. It showed that linear equation had best fitting effect
and its correlation coefficient was 0.75. T test of the volume which was calculated by related model and the field in-
vestigation volume showed sig = 0. 058 > 0. 05, indicating that no significant difference in the two groups data.

[ Conclusion | By object-oriented method, the poplar crown is extracted effectively through the UAV high-resolution
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image. The method is accord with the accuracy demands of forest resources survey, which extracts poplar average

crown by image and obtains poplar DBH by crown and DBH relationship model, then calculates stand volume.

Keywords : unmanned aerial vehicle; high resolution image ; poplar crown; forest volume
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Table 1 Field investigation data summary

A IR CPBIE RKME RME AR
S/ a 79 Bt 14 23 4 6.79
Mg %/ cm 1708 #% 28.35 5.7 5.5 8.12
B/ m 235 ff 274 1.71 1.2 6.44
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Fig.1 Crown segmentation image of No. 35 plot
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Table 2 Model fitting results

R R? PR R FR IR 22

0.978  0.956 0.956 0.444
®3 BEFTERE

Table 3 Analysis of variance

BiH  FJi df ¥Ji F Sig.

[EH  906.046 1 906.046 4 292.413  0.000
F 7= 41.794 198 0.211 - -
Mil 947.840 199 - - _
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Fig.2 The correlation of image segmented average

crown and measured average crown

/
50. 0
£40.0
N
=
a
el o o LU
230.0 o — 4t
= I
5 :7/}(
%7’)(
20.09 " o# e
~ o ® -- Logistic

4.0 6.0 0 120 14.0

8.0  10.
LT3 5 R
The measured average crown/m

3 i - MARAE M £ 1R

Fig.3 The curves of crown and DBH correlation
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Table 4 Parameter summary of curve estimation model

e BRI 54 SR
! R? F dfl df2 Sig. HE b1 b2 b3
RMERREL 0.753 449.360 1 198 0.000 1.102 3.604 - -
X 4 pR R 0.658 420.278 1 198 0.000 -15.483 24.652 - -
TR 0.729 229.852 2 197 0.000 -0.075 5.366 -0.115 -
=R R 0.711 160. 860 3 196 0.000 21.595 -4.156 1.170 -0.054
TR KL 0.642 391.662 1 198 0.000 6.382 0.813 - -
B BRR L 0.631 372.299 1 198 0.000 13.221 0.116 - -
Logistic 0.631 372.299 1 198 0.000 0.076 0.890 . -
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Fig. 4 Residual distribution of crown and DBH correlation model

HIT7HE(2) L (3) 13 BIARA Mg 42, AUAAG I —TThF
LY FR BN 13 2R WA B, S5 15 2R
Bl H5 79 BE sl i fe 2l &= R (V) 5
AL e — AR A B A = AR (V) AT X EE,
FHIE F 2R 22, Sk 22 70 M IRT AN I S Frois s R
7 245 3 B 78 AR A SPSS AR EAT 0 T A
B s 4RI TR S, NP LLE , sig fH >
0. 05, LRI Y2 Bt 22 5 AN (.3, R W RO 3645 21
1% B Z TR HH R G AR5



55 4 ] WA SET UAV S0 R RS iR S U RIS 657

x5 THRIERERE
Table 5 Result of Student§ t test
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