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Key Technologies of Three-dimensional Geometric Reconstruction of Larch Crown Shape
Based on LiDAR Data

ZHAO Chen-yang, XING Yan-qiu” , HUO Da, JIAO Yi-tao,YOU Hao-tian

(Center for Forest Operations and Environment , Northeast Forestry University, Harbin, Heilongjiang 150040, China)

Abstract: The research on forest three-dimensional reconstruction can response forest structure intuitively
and improve estimation precision of forest parameters. At present, the small footprint LiDAR has been
widely used in forest study. To establish the three-dimensional model of larch based on its canopy shape,
the field measured data of larch at Jingyuetan area in Changchun and airborne LiDAR data were selected,
and the K-means cluster algorithm was used to extract the modeling parameters, in which the individual
tree top was taken as the initial clustering center, and individual tree height and crown diameter were esti-
mated after four iteration procedures. Regression analysis were made between the field measured individual
tree height and crown diameter and LiDAR measured individual tree height and crown diameter, resulting
in the corresponding correlation coefficients of 0. 892 4 and 0. 769 0, and the precisions of 94. 06% and
82.21%, respectively. Finally, the 3D model to represent forest structure was established by using the pa-
rameters such as the LIDAR measured individual tree top coordinate, tree height, crown diameter, crown
base height and a rotating parabolic method.
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Fig. 1 The scatter plot between field measured tree height

and LiDAR measured tree height
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Fig. 2 Convex hull computation result of one cluster
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LiDAR measured tree crown
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Fig. 4 The broken line of crown base heigh

35 JLARRER

B T8 I s B S 1 T R L 22 XU H BIF 5 R A S
TEARAE S 5 1) v b 30 2 0 4 e O i A A 58 1 T R
D) Sy 30 B R R 4 i A R A AR S T R
WFoE . ZE A G4 T — Fpas 4 35 05 2 8000 3% 22 1 4y
B bR BORE AR RS0 95 I s 1) e i 2L R BTE
SEE IV T 0 de PR ASE 78 Sy o B Ay 2 TR 2% A AR 1Y)
PI S HOh 0. 834 7, Uk W ¥ A8 d5e KM S8 2 42 s 3
FETEER R 0.8 AT E . Ar Bl e Al .

r=[—b—b, « (1—a)* ]« ra+b « rx, +b,
e (ra—a)? o 1 (3)
0 <
0 s re€[0.1]
11 rr>a,

At BRIRSER e =7 i BRI ol

WA BE 5 AR LR rae A BB T AL 56110
by vay AR FERE b o WP A S8 oy Bl
PIee BBy A& 45 R 0 by = — 3.508 6. b, =
—66. 828 6,

SEE WO TR IR I A i R B T L
Jie e 7 Bl Wy e iR E el R S AR L 45 5 S5 D0 A i A
B P B (AR AL o TR . 0 A T v
FATERT BRAR RUEE () = R R B A 45 SR AN P 5 B



190 P AR B 2 4 30 %
nese)
2215 (4] Mg, i ARIDL. B GIS 9 AR AR B K 98 I 2 1) X 488 43 7 1
280 FRBE BB LT, VEIb AR g & 4, 2010, 25(1) 1 127-130.
275 XIE S F,.XIAO H S. Optimal allocation of spatial collocation
270 of water resources in regional forest fire by GIS technology
4_256559 4.8488 [J]. Journal of Northwest Forestry University, 2010,25(1):
w22l 4_844g§488 127-130. (in Chinese)
G 4.8488 X 10° A A
X 10’ 4-55943.5594 f 84%.88488 (5] JHE%9, T IE . REBEE . . 2 LA LIDAR K f2 Hubk st
’ DEM #9150 43 81 5 2011, Mol BE2%,2011,47(12) :106-113.
BS EMREF-_H#ENEZE YIN Y B, TANG S Z, LANG P M, et al. Determination of
Fig.5 Three dimensions model reconstruction of DEM based on multiple-echo data of airborne LiDAR in moun-
larix gmelinii sample plot tainous wooded area using discriminant analysis[J]. Scientia
. Silvae Sinivae, 2011,47(12):106-113. (in Chinese)
4 %‘L{:\‘ [6] B, Jg 55, 254 50, 5. HLERIMOL T 3K R 25 B0 52 14 0 R
LASM Il 2 1 3 A GPS 5 3 5018 4 ) 0 3 2 FRALLI, BB 2009 15100 51767,
ZHAO F,PANG Y,LIZ Y.et al. Extraction of individual tree
EP‘D »K-means %%ﬁ{fﬁ% QJ E@ﬁ?/l\gé% I:P z {E% height using a combination of aerial digital camera imagery and
j(EI/‘J)\J_i *%jg@i%l?gﬁ/ﬁjj {mu Egﬁj(ﬁj‘ﬁ])ﬁwﬁ ’ /l\ gé LiDAR[]]. Scientia Silvae Sinivae, 2009, 45 (10):81-87. (in
KRN ALE A S5 R R AR VAR AL 2 7 1) EAR Y Chinese)
T N R TR . R FIFE R B A R T (7] TR DO X ST LA O 735 B UM R B
AMRILH =AU RIS . T TR SRR A s e
. N e 8] HU BX,LIJ L,JING L H. Improving the efficiency and accu-
Eiﬁ/]\ X I:F' E‘J:,ﬁf 1:%@%%?% n FA *X‘Tﬁﬂfﬁ[ﬂé racy of individual tree crowndelineation from high-density Li-
%E/‘Jﬁ$*ﬁﬁ ’ j’\] T ‘H‘Eﬁﬁ%ﬂﬁfi%ﬁjﬁ%ﬁ%?& ’ E DAR [J]. International Journal of Applied Earth Observation
JE2 LA A LT LA, and Geoinformation . 2014, 26;145-155.
SO A AT AN B OB AR (9] AL TG K- KA % 5 B Rk T,
L T RCRE T LB 5 = 4 L0 T AT (4500 5 FERRSFAAR SEIL-20L 431 105 119
— [10]  Je. 32 iR RIS K-S4 08 B2 AN 43 K 08 43 1 B0k i F 9 5 5
I e Sibe BLLD]. 5T F s TR, 2011:26-28.
P SR B 1 73300 U5 3 o Komeans SRBUSEIR 000y sepn e tod i AT A AR B BURLCT . HL R 2.
S TG F 7 o0 B 45 R 4 IR B T ) Ik 3R 2004,40(5) ;16-24.
K R BRI R AN Bl g R R e, LI F R. Modeling crown profile of larix olgensis trees[J]. Sci-
1'7%% GPS 1;4(‘1;‘%1?5{%’%7: i %}:H E(J jj‘/i,ﬁzﬁﬁ EZT' entia Silvae Sinivae,2004,40(5):16-24. (in Chinese)
S GPS WL AT G B MR W TRy 1 R TEE ER TR R R
R \ £ .
RO JE2 412 e A8 A TPUB A 52 1 O 19 8 UG B2 [13] ;;5;#73(']%.Mﬁ%ﬁ*ﬁiﬂﬂﬁ?ﬁ%@m[]lEM&)\‘%%?&:ﬂ
SRBL# AT ,2009,31(1) :98-103.
%}%iﬁﬁ : YAN T J,LIU Y. Algorithms and applications of outlier de-
(1] BXER .2 MRk 55, BRAR TR 45 W) 2 B0 R i i [T . tection[ J ]. Journal of China Three Gorges University: Nat.
TR FE R .2013,17(4) :697-716. Sci. ,2009,31(1):98-103. (in Chinese)
ZHAO J, L1 J,LIU Q H. Review of forest vertical structure [14] ST/ RG RS XIS 45, 3T 3R 280k 00 bR 4519 2 i#F K-means
parameter inversion based on remote sensing technology[J]. BT AN T RSN ,2011,47(11) : 123-127.
Journal of Remote Sensing,2013,17(4) :697-716. (in Chinese) ZHANG X F,ZHANG G Z,LIU P,et al. Improved K-means
2] JHHaBk, F& 280050, 28, 56T B 405 18 4 I I B4 4k Il 2% Ak algorithm based on clustering criterion function [J]. Comput-
SIS BBT R ERR L) ] RO AT 5T . 2013,26(6) - 27-32. er Engineering and Applications, 2011,47 (11):123-127. (in
XING Y Q,WANG R,LIZ Y. A review of research on estima- Chinese)
tion of forest structure parameters based on full waveform spa- [15] ANIL K., JAIN. Data clustering: 50 years beyond K-means
ceborne LiDAR data[ J]. World Forestry Research, 2013, 26 [J]. Pattern Recognition Letters, 2010, 31(8):651-666.
(6):27-32. (in Chinese) [16] SRR, SR, SR T, 45, SO R ECR MR 19 32 043 43 B B 2R

[3] EHREM. BT 3SEHARMAMPT KB R o d(J]. 7t
B2 B .2010.25(5) : 112-116.
MA S L. Establishment of forest fire prevention assistant deci-
sion-making system based on 3S technique[ ]J]. Journal of

Northwest Forestry University,2010,25(5) ;:112-116. (in Chi-

FOHTITSELT ] AL AR BE 24 4k . 2012, 27(2) 1 66-69.

GUO J Z,ZHANG M,FEI Z X,et al. Principal component a-
nalysis and cluster analysis of quantitative characters of Xan-
thoceras sorbifolia[ J]. Journal of Northwest Forestry Uni-

versity, 2012,27(2):66-69. (in Chinese)



