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Abstract

The creation of three-dimensional models using a terrestrial laser scanner is a method of
collecting data on objects and structures. By employing this technique, the distance between the
instrument and objects is determined based on the travel time of laser light, resulting in the
representation of three-dimensional coordinate points known as a “point cloud”. In this study, this
technology was used to collect data on nine Peltophorum Pterocarpum trees at Kasetsart University.
The study found that the three-dimensional models of the Peltophorum Pterocarpum trees could
accurately depict the trunk and canopy, including cross-sectional profiles of the entire trunk. The
basal area at breast height, derived from the 3D model, was compared with four different methods:
the caliper method, automatic DBH by the 3D Forest program, tree contour tape measurements,
and tape measurements along the convex shape. The results indicated that there was no statistically
significant difference between the basal area calculated from the caliper method and the automatic
DBH by the 3D Forest program when compared to the reference data (p > 0.05). Furthermore, the
height of the trees was measured using both a 3D model and a total station, and the average height
obtained from both methods did not show any significant differences (p > 0.05). These three-
dimensional models can be used to compare growth patterns or changes in each tree over the years.
Additionally, this research can guide further studies in accurately assessing the dimensions of trees

with high precision.

Keywords: LiDAR; Point cloud; Tree; DBH; Tree height
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(Table 1) wieugunsaluszneu

Table 1 Faro S150 specifications

2. Wsunsuussaianatoyaanuild Faro Scene
3. TUsunsu 3D Forest

4. ppUNILADS

5. NaesUszananasiu (Total station)

Specifications

Faro S150

Laser class

Range

Range finder

Field of view

Range accuracy

3D Position accuracy
Scanning speed
Beam divergence

Weight

Laser class 1

0.6-150 m

Phase shift measurement

360° x 300°

+

1 mm

2mm @10m

976 KPts/s

0.3 mrad

4.2 kg

2.2 35015
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UUNING 9 AU LHBMVUATOUATBIRUULYTUARE  ANYAUZATNANYINYDIAUUUYISTITEAUAINELNE
fukavzlanuuTIansaulAvosAuUUNs waz  on (Figure 4-6)

Figure 4 The 3D model and cross-sectional shape of Peltophorum Pterocarpum numbered 1-3 in Nov.

2021.

Figure 5 The 3D model and cross-sectional shape of Peltophorum Pterocarpum numbered 4-6 in Nov.
2021.
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Figure 6 The 3D model and cross-sectional shape of Peltophorum Pterocarpum numbered 7-9 in Nov.

2021.
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Table 2 Tree size measuring via 3D Forest program (DBH
girth method (GBHp

), caliper method (DBHCa

automatic i

L,pe’), perimeter

), and perimeter convex method (GBH__ ).

erimeter

3D Forest Faro Scene
No of tree
DBHautomatic(m) DBHcaliper (m) GBHperimeter (m) GBHconvex(m)
1 0.7620 0.8634 26711 2.6467
2 0.5100 0.5613 2.0173 1.9291
3 0.8520 0.7867 27716 2.7306
4 0.8920 0.7923 2.6686 2.6556
5 0.7760 0.5927 2.6197 2.5317
6 0.5280 0.5297 1.802 1.7848
7 0.7580 0.7388 3.0606 29454
8 0.5900 0.7906 2.5876 2.5327
9 0.6640 0.6896 2.2359 2.2019
0.8
0.7
0.6
~ 05
£
g 04
8 0.3
0.2
0.1
0
1 2 3 4 5 6 7 8 9
m BA reference M BA caliper M BA perimeter M BA convex BA automatic

Figure 7 Basal area at breast height for each tree based on measurements made with trunk’s boundary

coordinates (BA'efer ), caliper method (BAC , perimeter girth method (BA ), perimeter

ence aliper perimeter

convex method (BA__ ), and 3D Forest program (BA

onvex automatic”
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Table 3 Results of T-test comparing different basal area measurements; computed for the significance
level QL = 0.05.

Mean Variance N df t P

The basal area between the reference and diameter measurements via caliper method

0.4064 0.0106 9 8 0.2803 0.7863

reference

BA 0.4002 0.0164 9 8

caliper

The basal area between the reference and perimeter measurements via perimeter girth method

0.4064 0.0106 9 8 -4.1049 < 0.05

reference

0.5053 0.0230 9 8

perimeter

The basal area between the reference and perimeter measurements via perimeter convex method

0.4064 0.0106 9 8 -4.0018 < 0.05

reference

0.4840 0.0206 9 8

convex

The basal area between the reference and DBH measurements via 3D Forest program

reference 0.4064 0.0106 9 8 0.1514 0.8833
automatic 0.4021 0.0225 9 8
4.2.2 HaN5ANYINIMGIVEITUUUNT 19.68, 17.74, 18.71, 17.65, 17.95 Uag 18.51 L3

NNMsiamnugesduuuysudaziufe  audidu :nmsmadeUAILANNISEIsANLRAe
nfosssananasaunuitduuunigeded 17,40,  vesermgeesuuunInnmsiaiandds wud
15.03, 21.98, 19.02, 17.08, 17.65, 18.27, 18.16 ANNGIRINMTIARIENAosEiaNaTdaliuen
uaz 19.32 wns awddu uazideinnnugeine  dsannisiadedeyageiidaawiia (o > 0.05)
Yoyagafidnaniffiedsd 17.15, 17.99, 2066,  (Table 4)

Table 4 Results of paired t-test comparing different height measurements; computed for the

significance level OL = 0.05.

Mean Variance N df t P
pointcloud 18.448 1.220 9 8 0.551 0.596
total station 18.213 3.557 9 8
88
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asiniuAsuauvasduldle [11, 12, 13] wenan
iitoyauuuassaudfvesiulsidianunsoliy
Toyalun1suszdivgunmvesiulilldegnsaziden
donRaRIiUNITANYIYY [4] way [14] A1NNANIT
AinszaiAnadsvesiuiinddaduuuniannns
apimyianuaudnaseadles nsinvun
urhugudnansiisyfuaugadissensalusi@sng
TUsuN3Y 3D Forest wagn1sintduseuIuuunugy
svesulisamuin waznsindusauadlagfs
wmUFs Fennsiadusevasiuduliddnwey 1y
annasiasssduiuiivihaldganinanuuats
aenndesfiunsfnwives [15] AldndIaseusiudn
fiflyneuisuifeuituiinddailldtunisdun
Nuiimihdaveslddndenisinsgrainamedis
(image analysis) nanIsANwINUINUTInTGRTiTa
fedusevidvnmnnninudussdainn
ﬁuﬁﬁdaq’miw’mmﬂifmuazéﬁuﬁﬁwﬂwau a84l3
FanalunsAneduuuinnuuuassadintny
Jnsiaduinugudnansdigaidvivesuasin

o9lutiAn8lUsWNTY 3D Forest @115a1NUNAILIN
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e
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yauziitoyagefidnanuifanieiesaunuaiesnia
fupuiidosiindewuuesvesgadeyadlinin
Sougenrukil Toyagneentienaniarsantiein
MnnmsRaaiesaunuaweimeldFeuson Sl
"LaimmsaﬁmmmmqqﬁLLﬁﬂ%waqﬁulﬁlé’ [16, 17]

5. a3y
NUIdEN1TaduuTIaeaulfve sy

uuvEssUgnisiedosaunuawesniaiuiu wudn

Yoyauvudrassaufiivesduliifudoyadiu

Usglevusen1sindifang q veswuliliegvaziden

Wewuanwle wazeugeaduliand dnyililu
nsUssiiunatanmuesls uenaniideyauuy
Fraesaufindandiifiunisianinulagieisd
wanshsfudiothiniasanvnevesiuiivingaves
ﬁﬁﬁuﬁﬁxé’ummqaLﬁmaﬂwudnmﬁmmmhmm
Aulunsmea1dlilasuazinonluifaelusunsy
3D Forest @nnsafuiniuiintdnldlngifosn
fadsifasananeidavesgaifnamiifseu
asunnnIisnsiinuiaduseulmugysaves
fuliiwasnisiaduseundlaefunuis osandu
wuvisiiyweuilingesiesenitmdinduddiu
damastensinvunaduseutsiull Tuvaeiingia
ANGIAIBLUUTIABIENTIALAEN AR IUTENIANA
sufawguedsliuandsiusgsiifoddny (o >
0.05) Feaesisitesitanunuiuvesiou
gonfionalayuuesveadeusenitliliaunsnin
augawiessvewiulille doyauuudiansanuia
vosuuuninssugniannsadaivdugutoya
WelSsuiisunisisyiulavienisideuulas
yeafuuunsluwiarUle wavnisAnuilanansold
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