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Light Detection And Ranging (LiDAR )

B O RN E R EE
B ek 3T T BRI EE+POS
o "% 5 (Pulse Repetltlon Rate) ¥ 1% 800kHz
o % M & B> 5Ccm
o O] PERIE f FIAZE100KM?
o Z2%1Im %+ DSM 2 DEM# %
o FEWw R %8 B
WO T [~ F:;::rt B peectorSigre! " hgi
™ | | StartPulse | w.‘_ﬂ@
; : B | o~
e i ﬁ
2Retun @ " g —
EE@- mﬁﬂ&ﬁ[}} TP EETE AN G
108# & % - =Bl £ £ #4731 § , FCU, Taichung KTChang©2019 -04-19

i ql niversil Scar fel Teszhr



L EL A TR NS

Taiwan Professional Surveying Engineers Association

Full Waveform LIDAR
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BKuan-Tsung Chang, Chinsu Lin, Yu-Ching Lin, Jin-King Liu,
Comparison of Different Algorithms for the Generation of Canopy

Height Models, International Symposium on Remote Sensing
(ISRS) 2015, Tainan, Taiwan, April 22 — 24, 2015.

mK. T. Chang, C. Lin, Y. C. Lin, J. K. Liu, Accuracy assessment
of crown delineation methods for the individual trees using lidar
data, XXIlI ISPRS Congress, Prague, Czech, July, 2016
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Methods of Tree Crown Delineations

B To estimate the forest canopy structures or
iIndividual crown structure by LIDAR technology, it

IS a good method (Lin et al., 2011; Lo & Lin, 2013).
B Plot-based method

v' Growth competition

v Unreasonable assumptions in a fix stand density
and uniform distribution

B Tree-based method
v' Canopy parameters of individual trees, tree
height and crown width, can be extracted from
the Canopy Height Models (CHMS).

[ ﬁ. . e SR T = 4 3A N
Tl Py S ek hilh 1

108# & % - =Rl & #1 #4734 ¢, FCU, Taichung KTChang©2019 -04-19

P.10/25




L EL A TR NS

Taiwan Professional Surveying Engineers Association

The aim of this study

B To perform a comparison of different CHMs
generation methods for subsequent processes of the
extraction of volumetric parameters of a single tree
either directly or indirectly.

m Contents of paper including:
¢ CHMs generation: DSM-DEM, and a pit-free approach.

¢ Two individual tree delineation methods, a multilevel
morphological active-contour (MMAC) and a variable
window filter (VWEF), are conducted.

¢ Two methods for individual trees can be evaluated with
manually measured stand-level parameters.
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Study area
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A workflow of ICD processing and assessment

CHMO1 generated by MMAC

LiDAR Datasets simple subtraction
las 1.3 ICD results
(las 1.3) CHMO2 generated by

pit-free method TreeTop
(Khosravipour et al.,
2014)

Results evaluation

Parameters for individual trees:
1.Horizontal position of tree height
2.Diameter of crown

Stereo-pairs of
aerial photos
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Procession procedures of multilevel
morphological active-contour (MMAC) algorithm

File File

File

E\&HE‘?E AR R - AR

m | »

MMAC |3w4 g
EUE
£/"PIEEL 2

m=A~FIEEL 10000

DD
thofelew « 10

ACM
weight_continuity 1

weight corvatore 5

dmax - dmin = 3

show blob @ szhow center
@ show blob show contour
weight_image 1 Hze 3

EUE

DD

=
]
=

TDD : 62 blabiz) done..
TDD : 63 blabiz) done...
TDD : 64 blob(z) done...
TDD : 65 blob(z) done...
TDD : 66 blob(z) done...
TDD : 67 blob(z) done...
TDD : 68 hlobiz) done..
TDD : 69 hlabiz) done..
TDD : 70 blob(z) done...
TDD : 71 blob(z) done...
TDD : 72 blob(z) done...
TDD : done...

IR
)

PR

HE_'_JEH B

Wirg hsin Univers

e and Teshnobgy

Fr I P EEFE AN G

108+ B % - = p|E #A##73 ¢, FCU, Taichung

KTChang©2019 -04-19

P. 14/25



LEBELATREGNE

Taiwan Professional Surveying Engineers Association

Procession procedures of a TreeTop application
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Reference data measured via stereo measurement

Tree# E N Tree_ H CW_max CW_min
1 247594.809 2752591.692 11.72 12.73 9.75
2 247573.392 2752601.094 15.97 8.78 6.11
3 247549.766 2752596.455 13.83 4.94 35
4 247558.385 2752591.233 9.25 5.23 4.22
5 247554.32 2752586.414 10.16 6.01 3.67
6 247552.126 2752583.157 7.37 4.77 451
7 247547.145 2752564.868 15.76 14.08 9.31
8 247541.829 2752560.574 16.33 11.24 8.4
9  247540.9 2752553.237 16.39 9.45 7.11

10 247557.14 2752551.029 12.99 5.85 4.79
11 247554.175 2752547.691 12.7 5.43 4.56
12 247560.167 2752546.832 25.49 3.65 2.53
13 247564.156 2752546.584 19.77 3.45 3.03
14 247562.696 2752543.454 22 3.75 3.09
15 247554.181 2752537.456 19.92 4.41 3.59
16 247550.416 2752538.185 15.23 3.75 3.51
17 247550.653 2752534.732 22.31 3.62 3.45
18 247541.559 2752534.722 14.36 12.07 11.67
19 247534.344 2752538.175 13.5 5.13 3.08
20 247533.415 2752544.795 14.62 7.4 5.51
21 247534.357 2752550.777 18.69 5.73 3.58
22 247528.575 2752541.334 16.8 2.84 2.74
23 247528.37 2752545.799 18.6 3.39 2.39
24 247525.894 2752548.537 21.88 3.75 3.04
25 247524.976 2752546.443 17.96 3.3 2.35
26 247517.913 2752550.851 20.96 3.08 3.07
27 247514.409 2752549.436 24.94 3.28 2.97
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|CD results using simple subtraction CHMs

(a).Extraction result of a TreeTop application  (b).Extraction result of the MMAC method
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|CD results using pit-free CHMs

(a).Extraction result of a TreeTop application (b).Extraction result of the MMAC method
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More extracted ICD results by modified MMAC method

B An iterative BUE
procedure used
B Parameters setup
v" Min pixel:3
v' Max pixel:1000
v Dmax-Dmin<1
B Result assessment
v' Correctness>90%
v" Difference < 1.5 m
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Accuracy assessment for MMAC

B CHM1(DSM-DEM) vs. CHM2(pit-free)
m |terative BUE (IBUE) vs. original BUE in MMAC method

B Parameters setup
v Min pixel:3
v Max pixel:1000
v' Dmax-Dmin<1

BN 2 AR % £ E3M 0 #FE £ E3M
CHM MMAC
DSM-DEM iBUE—~TDD—ACM

CHM f MMAC )
o Pit-Free e i BUE =TDD
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CHM1 and IBUE
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CHM?2 and BUE
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The extraction results indicate that there are too many
duplicated tree tops found in a TreeTop application, even
though an interpolating procedure had been

considered, using pit-free CHM data.

The duplicated treetops appeared in the TreeTop results
had been significantly eliminated by the MMAC method.
The correctness of the MMAC method using CHM1 data
only is 44% showing that the “holes” in the CHM data
without point interpolation will cause more crown
fragmentation and thus reducing the accuracy in the
iIndividual crown delineation.

The correctness using CHM2 and IBUE can be 89% or
even higher.

More detailed comparison and field verification will be
given in the future research.
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