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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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2. gUnsaluazIsns

2.1 gunsal

1. wissaunuiaiwesaiaiufugu Faro S150
(Table- 1) wieugunsniUsznau

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 3503
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2.2.1.1 msﬁﬁwﬁuﬁﬂﬁﬁammﬁaaaﬂLLU‘U
uazvLARusR AT AL AR S AT UAY
wioudumunuIn15319:801819849 (Reference
targets) Iﬂaﬁmimmﬂ{]a%’aﬁugmwu anwitudi
anmeIN1A USinauas uazsgaztdenuesiulii
Foams Inelitiandandesaunuiamesmaiiufuly
tenfigaiiausaifuneandenduuumildasuiu
MNMIANIVES [4] FTuAgRRaATIELN LIS
meituRuegaios 3 aniluariliihdridetaes
3 qasedulimiasy wiilesananinituiidnund
aszilndusnaduuundhlaidedifalunis
fvuAgRLASsALNLAasAAT LAY M9
foyaniaaunddldimungadaeiosaunuamos
aauRuUTHMseURuLLYS 4 amilsesy iesen

Science32-N5-1.indd 82

82

soenshilaswaziBeavesduuuniningauaziiie

a

Wldnmaunuiifinisdeuiutunnweiiegldlunis
Uszinana Tngldaaniisniuiusuuuviiogindiu
Fadumsifiutoyagefiinauiia uuusoiiedagly
WWhe198suuunsinay (Spheres) wuIALEUNIY
Audnans 200 fadiuns ogatios 3 90 Uugnd19ds
sLumﬁLﬁ?j'auGia%a;&aﬁmﬁﬁ’ﬂamﬁmuuﬁiaxmiﬁq
\sedunuawes AU Ee Y

2.2.1.2 myaununmwsuuunslaglgisnis
ALNULUU9T0ULUA (Open traverse strategies)
dosmninquesiuiifieladvunslug 5 duis
Fomnzaulunisauny [10] IG]EJL%IJJR]’]ﬂﬂ’]‘ié{I\’iLﬂ%EN
Aunuames ARSI 1 wagimungn
JrFuATsauNAEs AR T 2 wae 3

29/10/2567 BE 14:58



i 32 aviuil 5 Auggu-gaIns 2567

58153Imemansuazinalulad

Saramdh Fanrsdaadesaunuiawesniaiuiu
usasumlsiuasdewoafiuiendassninedy
wWhondauuunsenay 1 gn Usenaumeidnensds
WUUNTINAY 3 gn szilisEminmsaaedosauny
e dnARURUsuMLR 1 uay 2 uazilinsBan
fio %mﬂ‘ﬁizwg’mmﬁ&y’qLﬂ%‘laqauﬂmama%mﬂﬁyu
Aushumisil 2 uaz 3 (Figure 1 wae 2)

R

Figure 1 Scanner (TLS) and reference spheres

positions

Figure 2 Scanner (TLS) and reference spheres

positions in the field.

2213 miﬁLLﬂumWﬁ}ﬂ@?ﬂLﬂ%‘laﬂﬁLLﬂULaL“Ua%
mafiuAugeil 1 Tnededn  Parameter vauiAdos
dunulalwesa1AfuAuRel Arpruasiden
(Resolution) iU 1/5 AAMATN (Quality) vy
2x WaztUAn13awnunIng (Scan with color: open)

Science32-N5-1.indd 83

83

Feprnnsfusanduuuy Horizon weighted
metering wazlUAldUINIANTARAULUUTIAGA
(Speed mode: open) Fauiiszey 10 WRsaN
wSesaunuawesaziiauaden 7.5 aduns &
nsaunuteyausazadagliinanade 6 i

2.2.1.4 eirdesaunuiawesniafiuiy
aunudeyalusumisil 1 1aaFeusos awée
funtaedesaunuawednaiuRuN S
2 uavmmuRefunsawnulusued 1 Tng
Lﬁwﬁﬂqaaﬂy’qaammé’aag‘luﬁwLmu'uau waziioauny
Tusundsdl 2 @dadeudes sxfondesauwny
wednafiuRuINg UL 3 waziethdnesa
quﬁ 1 sz sumls Ao saLnuamesnA
fuAud 3 way 4 Taethdsdemi 2 dsglu
fumiady Wedananiesaunuawedniaituiu
wazithdradaasaSeudesfiviinisaunu Tnosan
wuuienfuasaneuntn uazlusumis? 4 fsuiy
NISHUULAYINU

2.2.1.5 dlesiumsasunuduney agld
AwnsaLUduLUIdusniESaGeuses 91nt
pufunsihuuRenfuiuiuLunsAuiall auasU 9
#u Tnevis 9 duasiinmdldannisauwnudislaud
Fouriuiu nglfiihsradadufimungaiidouiiu
furesnmiildanmsaunuusazads Weotham
sovuaidlusunsu Faro Scene nwiamanzgnste
ﬁ'uLﬂuLLuuﬁwaaqmuﬁaﬁauyizﬁ

2.2.1.6 TAAINUEIVBIAUUUNTAIENADY
Uszananasi Tngdausnalaudusysuiiunud
Jangyan

2.2.2 nsUssuranavayagARiaa1udn
navenaslunsuianesT

2.2.2.1 MsUszulanadayalniinna1uila
melusunsy Faro Scene lngn1sindeyagaiiin
aufiAflFannsaunufeiaissaunulawesnia

29/10/2567 BE 14:58



Thai Science and Technology Journal

Vol. 32 No. 5 September-October 2024

¥
A a '

Wumuumazﬂ%ﬂmﬂismamaLﬁaa%uﬂwﬁagaqm
fineaudiauuuny (Multiple point cloud) Ly
Hswlidudeyagefinnauifidases (Single
point cloud) WIMVUAYEUUATDLAYBIRUUWYS
wiazay Juiinteyauuudnaesanulfivesnuuums
18611

2.2.2.2 Savunannulavesfuuunsissiv
ANEALNEIDN u‘%aqammﬁuau 1.30 wwns Tuns
Tanpauiuslsaauivesuasinuineravinla
Gi’wLmﬂqmﬁmﬂa’mm?iauuaxhiagﬂuumizﬁu
deoniiluusads lunnsdnuniadgsannulnves
Fununidedeyanifaduuuninsefuaiugs
Wggananuuudiaesaudn lnednassadniunisal
M3inAule 3 WuU A 1) Iaseaalilesingin
Lé’umu@uéﬂawaam%ﬁamﬂﬁ’ULLé”gﬁwmmLﬂum
Laﬁaﬁuﬂhu@uéﬂma (OBH_,

per) 2) SamenyInLau

5oUANFUTveull (GBHpe_ ) kay 3) In

rimeter

memUTaduseuilaefiamufia (GBH ) (Figure
3) whiaiuiivthdnveduuumIannsin
AULUUSEELMTINaY ntuTaiuTitdaves
ﬁuuuw%ﬁisﬁummqﬂLﬁmaﬂﬁwm%aﬁa Area
measurement Tulusunsu Faro Scene %ﬂﬁmﬁmﬁ
%wnmﬁﬁ’mﬁuamﬂﬁmmmﬁaLLazﬁmuﬂiﬁLﬂuﬁuﬁ
NUARND1DIVOIAUUUNT

2.2.2.3 ansuszanananiglusunsy 3D
Forest ngldmdssnlui@nielulusunsunduru
AUENAIUNEIBN WazAIINE NMTUTHHUEUNIY
Quéﬂmuﬁ&mammu Randomized Hough
transform (RHT) fuuns1aun"sAuIET 200
nds #1UN5UTIUANNEIL RTINS

a v

vosruldinensuaiidn XY veswuldangateya

= 1Y)

NNYAAIUANUTITTZAUANNGS 60 .. wazda
AWINAT Z B093adayadiniiin XY 7l dnunqe
ToyadnuIu 5 atun1sAuIn el XYZ vesdu

wunsudavduiialilunsAuinnugsluds

Science32-N5-1.indd 84

84

Height siald anduthaAnduiugudnanaiiosen
AR sERuALguissania ey

= o & d v o v a
LNYUNUNUNAEUIRAN D INB

Figure 3 Measurements for 3D model of

Peltophorum Pterocarpum: diameter at breast
L,p@); girth at

height via caliper method (DBH_
breast height according to perimeter (GBH ),
perimeter
girth at breast height according to convex
(GBH ).
convex
a '3
3. N1FIIATICRNA
NNTAATIZNNEDNA LUNITNAGOUAIULAN
FNVDINUNUTNARYDIFUUUNTTENINANAALUDS
upiazdd (T-test) InglviuintAnAIUIARINAT
fifnveageiidnaulfidua181999 uaziiasnzi
AULANANANLEIVDIAUNUYTTENTNITTARIN
wUUPaetEudfLazN1TInAINNaIUITLIANA T

4. NauazIsaina
4.1 NANTESIUUUINADIEUNAVDIAUUUNINGS
Uan

Mnmsiivdeyaduuuninsegnidletiou
WeARNEU WAl 2564 FuLuVIieny 58 U d1usu
71 89 9 Besdrsuanuinafinauuuaiing
Wnluguly annsiaresaunuawesnaiupy
$1uau 30 At uazUszananadoyadelusunsy

29/10/2567 BE 14:58



Uil 32 avui 5 nugrgu-gaiau 2567 Ms@rrImermansuazivalulad

Faro Scene Aglodoyniniiinauifidanetvewy  duuwdivzlduuudnaesaiuifvesduuuns way
UWNING 9 AU WBMVUATEUATDRUUWYIUARE  ANYMENINAAYINNTBRUULNITITEAUANGUNE

an (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

erimeter

perimeter girth method (GBHp
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automatic

nvex

3D Forest Faro Scene

No of tree DBH,__ (m) DBH (M) GBH_ _ (m) GBH__

1 0.7620 0.8634 26711 2.6467

2 0.5100 0.5613 2.0173 1.9291

3 0.8520 0.7867 2.7716 2.7306

q 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 2.9454

8 0.5900 0.7906 2.5876 2.5327

9 0.6640 0.6896 2.2359 2.2019
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Figure 7 Basal area at breast height for each tree based on measurements made with trunk's boundary

coordinates (BArefe ), caliper method (BAcaL_
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A
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method (BA ), and 3D Forest program (B
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Table 3 Results of T-test comparing different basal area measurements; computed for the significance

level 1=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

0.4064 0.0106 9 8 0.1514 0.8833

reference

0.4021 0.0225 9 8

automatic

4.2.2 Namsﬁnmmwg\ruamyuuuw?

NNTIAANUEIVDIAULUN T UARZAUAIY 19.68, 17.74, 18.71, 17.65, 17.95 uay 18.51 wuns
ﬂﬁaa"dizmamaimwudwﬁuuw%qaﬁaﬁ 17.40, ANLAIU 2INNNTVAEEUANILLANANSTETIARAY
15.03, 21.98, 19.02, 17.08, 17.65, 18.27, 18.16 ma@mmqwmé’uuum’?mﬂﬂﬁi’mﬁgﬂaaﬁﬁ NUIN
way 19.32 WA AINEIGU LLaSLﬁ'ai’mmmqqﬁw ANNFRINMTIAMIENAosEiaNaTdAliuen
%auuaﬁ;mﬁﬁ’mamﬁaﬁmé’qﬁ 17.15, 17.99, 20.66, A9 Ineledeyaniinna1uilf (p>0.05)

(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
polntcloud 18.448 1.220 9 8 0.551 0.596
_ 18.213 3.557 9 8
total station
88
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5. a3y
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3D Forest anunsafwnituiividalalngifoen
fdsifasananeidnvesgaifnamiifseu
asunnIIsnslinuiaduseulmugUsaves
fuliiuazmsindusevlaefianuie osndu
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danasionsinvuaduseusiulsl luvaeiinisin
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Pwgeiwinsswesiulille deyauuudransanuiia
vosuuuninssgniannsodaiudugudoya
WelSsuisunisidyiulavienisasuulas
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