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Remote Sensing Image Single Tree Detection Based on Active Contour Evolution Model

YE Yang,ZHOU Qi-zheng,SHEN Ying and FAN Jing
Zhejiang Univerisity of Technology, Hangzhou 310012, China
Abstract Single-wood detection is a method of automatically or semi-automatically acquiring single tree information by combi-
ning remote sensing imagery with computer vision technology. Aiming at the phenomenon that a large number of trees cover each
other in complex forest scenes,and the excessive extraction of crown vertices and the outline of crown caused by a large number
of weak edges inside the crown.,a remote tree image detection method based on active contour evolution model is proposed. The
method divides the shadow control area based on the prior knowledge of the positive correlation between the number of shades
and the number of trees,and uses the shape centroid as the crown apex. Then the morphological active contour evolution model
(Snake model) optimized by the illumination angle is used to describe the crowncontour,so that it can cross the weak boundary
point;finally optimize the crown profile according to the shape feature. The experimental results show that the method improves
the accuracy of single tree wood information extraction in complex forest scenes,reduces the misrecognition rate of crown extrac-

tion process,and makes the crown contour shape more accurate.

Keywords Single wood detection, Active contour evolution,Crown profile, Shadow control method,Complex forest scene
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Fig. 9 Brightness histogram statistics
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Table 2 Comparison of number of crown vertices
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Watershed 243 67 59 32 5.51 43
Snake # & 194 69 64 31 4,04 42
B8 % 119 80 33 20 2.41 60
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Table 4 Comparison of each algorithm of plot2

S #AFE EEF RBRF FRFE FHERE ANEL
Rexir/ % Rmat/% Reom/%  Rom/% Amean M
RG 114 81 28 19 2.32 63
™ 92 73 20 27 3.01 61
Watershed 140 86 38 14 2.57 62
Snake # A 110 86 22 14 2.01 71
ARFEE 106 82 21 18 1.97 69

Bl 12 251 T 2 2 Gy ik xRl 3 A BTSN S g0 45 28 . &
SOV T A BIATERE L 3 ARG SR X L. ZAE AN 1
BO R AR AR AL o AELARE SRE AR DR o A 2 o AT I A A R A 2 A
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12 KEHh 3 fYSCuR 2%

Experimental results of sample 3

Fig. 12
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Table 5 Comparison of each algorithm of plot3
o wIFE EREREX RRF KRFE FHERZ KRG
Rextr/ % Rmat/ % Reom/%  Rom/% Amean M
RG 203 69 66 31 3.94 41
™ 111 65 42 35 3. 90 46
Watershed 232 71 70 29 5.32 42
Snake # A 167 66 61 34 4.13 41
& F R 140 84 40 16 3.11 59

4.3 EEBNER
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Fig. 11 Experimental results of sample 2
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Table 6 Overall test results
. BRI Bk TR BARIR R E BRI E BAR T HE AR 2 BRI A 4
Total_Rexir Total_Rmat Total_R com Total_Rom Total_Amean Total_M

RG 208 72 54 28 3.33 48

™ 112 71 35 29 3.77 53
Watershed 205 75 56 25 4.47 49
Snake # 157 74 49 27 3.39 51
A * 122 82 32 18 2.50 64




212

Computer Science iTHENE#  Vol. 47,No. 6A, June 2020

BERIE ARSI TR A5 T W AR BORE A B g =

TIAR £, 3 3 v 307 O 20 TR 265 2 T R [ AR R 75 A T SF- 38
PG . h T A5 8 09 el 0 At 41 HRCSRE 36 X v 5 2 R AR B0 AT ik

Bt X Ak 2 S BB A AR 22 XE LIB IE . A SO B T T AL
S AR B B =2 1) TE AR G A R SRR T — A ) 4y BT R 4
DX Ik B 80 TR T B R DA A R TR . T Snake #H5
S [R h 555 300 5 e P B8, S ORGSR L TR AR 3
FE ok HRA B 00 S0 50 U B X e e A T ARER T R Bl A
AT LUBGE 55 3 . R Jn BOMUR A — R L O 2 A
TR %ﬂuﬁzﬁﬁ/\ﬁ/ﬂ\%ﬂ R IR AR AIE 25 40 I B e DX Y
UETJ T 0, MY B 453 OF B3 0 ZRURRAIE S B AR B . T S
Xof e A3 A T DRI A A i A AR DR TS 32 L 70 K I8 ¥ | Snake 5 7Y

B RASCHR I e 5k . SRS R R A U A
BB TR A5 T R E’JFT“ i AR T R A 4

HIE L
% xx Wk

[1] LIUX X,HUANG J W,YAN H B. Automatic extraction meth-
od and application of single-wood canopy for high spatial resolu-
tion remote sensing[ ] ]. Journal of Zhejiang A and F University,
2010,27(1) :126-133.

[2] 2POLLOCK R. The automatic recognition of individual trees in
aerial images of forests based on a synthetic tree crown image
model[ D]. University of British Columbia,1996.

[3] LARSEN M,RUDEMO M. Optimizing templates for finding
trees in aerial photographs[J]. Pattern Recognition Letters,
1998,19(12):1153-1162.

[4] WARNER T A,LEE J Y,MCGRAW ] B. Delineation and iden-
tification of individual trees in the eastern deciduous forest[ J].
Automated Interpretation of High Spatial Resolution Digital Im-
agery for Forestry,1998:10-12.

[5] TARP-JOHANSEN M J. Automatic stem mapping in three di-
mensions by template matching from aerial photographs[]J].
Scandinavian Journal of Forest Research,2002,17(4) :359-368.

[6] WANG L,GONG P,BIGING G S. Individual tree-crown deline-
ation and treetop detection in high-spatial-resolution aerial im-
agery[ ] ]. Photogrammetric Engineering & Remote Sensing,
2004,70(3) :351-357.

[7] TOCHON G,FERET J B.VALERO S, et al. On the use of bi-
nary partition trees for the tree crown segmentation of tropical
rainforest hyperspectral images[ J]. Remote Sensing of Environ-

ment,2015,159:318-331.

[8] SAMBUGARO M, COLPI C, MARZANO R, et al. Utilizzo del
telerilevamento per |’ analisidellabiodiversitastrutturale: ilcaso
studio dellaRiservaForestale di Clsise ( Asiago, VI)[C] // Pro-
ceedings of the 17th ConferenzaNazionale ASITA. Riva del Gar-
da,Ttaly,2013.5-7.

[9] CULVENOR D S. TIDA ; an algorithm for the delineation of tree
crowns in high spatial resolution remotely sensed imagery[]].
Computers & Geosciences,2002,28(1) :33-44.

[10] ERIKSON M. Two preprocessing techniques based on grey level
and geometric thickness to improve segmentation results[ J].
Pattern Recognition Letters,2006,27(3) :160-166.

[11] ZHEN Z, QUACKENBUSH L J,ZHANG L. Trends in auto-
matic individual tree crown detection and delineation— evolution
of lidardata[ J]. Remote Sensing,2016,8(4):333.

[12] KASS M,WITKIN A, TERZOPOULOS D. Snakes: Active con-
tour models [ J ]. International Journal of Computer Vision,
1988,1(4):321-331.

[13] COHEN L D,COHEN 1. A finite element method applied to
new active contour models and 3D reconstruction from cross
sections[ C] // International Conference on Computer Vision.
IEEE,1990.:587-591.

[14] JUMAAT A K,RAHMAN W E Z W A,IBRAHIM A, et al.
Segmentation of masses from breast ultrasound images using
parametric active contour algorithm[J]. Procedia-Social and Be-
havioral Sciences,2010,8:640-647.

[15] KABOLIZADE M,EBADI H, AHMADI S. An improved snake
model for automatic extraction of buildings from urban aerial
images and LiDAR data[ ] ]. Computers Environment & Urban
Systems,2010,34(5) :435-441.

YE Yang, born in 1980, postgraduate,
lab master.is a member of China Com-
puter Federation. His main research in-
terests include virtual reality, digital

image processing.

FAN Jing, born in 1969, Ph.D, profes-
sor, is a member of China Computer
Federation. Her main research direction

include virtual reality, service.






