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Abstract

This study aims to enhance professional readiness for future careers by strengthening
skills in the use of surveying and geospatial data processing software, including Trimble
Business Center (TBC), POSPAC MMS8.5 and RTK LIB, enabling effective application in
professional practice. In addition, the study emphasizes the development of professional
responsibility, adherence to organizational regulations, effective work planning to meet
deadlines, and the ability to perform tasks efficiently while addressing on-site problems in a
systematic manner. The results of this study present the data processing workflow derived
from vehicle-mounted Light Detection and Ranging (LiDAR) surveys for terrain elevation data,
including vehicle trajectory processing, point cloud adjustment, and accuracy assessment
through comparison between point cloud data and test point data using Trimble Business
Center. The results indicate that error detection and reduction of point cloud data through
the update scan process can control both horizontal and vertical discrepancies within £10
centimeters. These findings demonstrate that the applied data processing procedures are
appropriate and that the processed LiDAR data have sufficient accuracy and reliability for

practical applications in surveying engineering professions.

Keywords: Vehicle-mounted LiDAR, Point Cloud, LiDAR Data Processing,

Accuracy Assessment, Surveying Engineering, Cooperative Education
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Tutagtu meluladnisdrrauazdnfuioyadeiuiifivnumdifyogedadonisiamn
Tassasreitug i sudmnssueuiey wazn1susmstanisiiuiides Tnsawizmealuladnsdina
sasuaualses (Light Detection and Ranging: LIDAR) sanansalideyaninugeniivssmauas
swanidunvesaninuindenluguuvunesinandifinnuazidoauazaiugniesgs malulad
LIDAR l#3unissenfuegraunsnansinduniedlefifiuszansamlunsiafivdeyaideawis
é’m%’mmé’mimﬂﬁuLLazQﬁmsaumﬂ (Shan, 20200, (Vosselman, 2022) Ingtanigseuu LIDAR
LUURARIULELNIVLY (Mobile LIDAR) Fafiannuimuzandiviun1sd1snaniunuiouy ssuy
AuunAw waglasaaiieiugiu essnannsafiudeyaldedssniuazaseunquituiivunlg
ag19lsfiny n1sundaya Mobile LIDAR lUldauludaimnssudndudesendenssuiunis

o

Uszanananaznisysannisfeyanianugndewaziluszuu dusnisuszananaitnisindeuiives

Y Y
1

grun1vug NsUSuunduniafsiunaigdeyaiinseuuimuaiiunianlgn1Iiiey (Global
Navigation Satellite System: GNSS) lUaugian1sdanisuazUsulsenmninvesdoyanasdnaiin

(Pfeifer, 2020), (Liu, 2021) Foya RINEX 31na@n11914890175 1u @01l NCDC YOINTULHUTINNT 3]
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ununddglunisifivanuuingdvihundaandssaulunsruiunsussanandinisdsa
(post-processing) T,mﬂiwammmﬂamLﬂ?{aumaq%’ayja GNSS wazifiuaruundedevemadnian
N1581973 (El-Rabbany, 2021), (Teunissen, 2021) wau#LI$ Trimble Business Center (TBC) vlu
Lﬂéaaﬁaﬁgﬂﬁwmﬁﬁmﬁaiaa%’umﬁﬂizmamaLLazm'ﬁgiimma%’a;ﬂammzuué’ﬁwaﬁﬂmj lng
a1u1sadnanisteyalfienunivue USUunUatanagina1ig LazAIIIEeuA1NgNeAesueItayall

fiuflaogafiuszdnsan (Wolf et al., 2020; Hofmann-Wellenhof et al., 2022) setiu ¢uideiiae

(%
Y

YUUUNIANYINTEUIUNITUTTIIANALALNITYTINITToLALaL TR S AUN U TU TEMALUURRARIUY
grunmuzaniuieya RINEX 91naanil NCDC Tagldlusunsa Trimble Business Center Litlilé
foyaneudnandiiiininugndes munzaudensiluyssgnaldlunuduiamnssudisiauaz
Tnssadeiugiludfivdndeld

MnMsITRAeITIMNTIEnoumindlugag 5 Bk wuidinenunsinusiuauand
safunisuszanananazysannisieyannszuy Mobile LIDAR saufudoya GNSS iloifiuning
andosasdayaifaiiuiidmivnudnilasaisiugiuuarininssudisaa (Shan, 2020), (Pfeifer,
2020), (Vosselman, 2022) s1ufinwvansasuldeiursfnszurunisuszuanadoyadoudnng
Uszaranaitenunivue n1susuuiteyasunisiiematia post-processing lagldld RINEX 210
an119198¢ WaudensuSulssamnnvestayanasdnaidn (El-Rabbany, 2021), (Teunissen,

2021), (Hofmann-Wellenhof, 2022) uana1nil dslin1ssiganunisidgenduisussuianatoyalis

'
P

3fN533 1WU Trimble Business Center Tunsdnnisdioya GNSS way LDAR ieliilsdoyaiiiniiu
Undedodmiunisinluldeiuade (Wolf, 2020), (Liu, 2021) vauzideafu 155unsIuALgd
ansaumALarn1TIansteyadeiuidlfitudfinnudidyesnimmseaeuaugnieadeya
WouAAAAMERAIUANTIBgAMAdBUNAALNN ieBuSununmeyaneunsUszenAlluy
39130 (Longley, 2021), (Goodchild, 2021) 8e14l5ARN13 AINNTNUNIWITTUNTIUNUINNUIT8EIY
TngSajadumsiamuasUszgndldmaluladdsnanludanadadundn vusiinsfnuideysan
nsadenlesnszuIumsUsEananadeya Mobile LIDAR uag GNSS iWnfunswaminueidsisndn
wazsiseusaInMsUiRnuasduuiunvesaniafinuduliegedainnia

fedu mAfedidamamadnnmslunafudureriheing lnediauensounisvhaud
nanuesFATIiiuNsUsrnanatoyadeiiuiiindunsBeuBa iR Sanmnsaldibuwuamnady
n1siawIdnenIngiSeukaznisusrenaldinalulad LDAR lusudminssudisialaednadl

'
LY

UszanSnnwazdegu
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2. BN1MABeY
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2. Toaannilg uuenTLHUAIS
2.2 voulaRuiiAnm
U3NAITBUNTURHUTITT 21ANETI NFUNNLILAT

2.3 YUNBUNSANTLUINY
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Trajectory
A Turon 360° uay (iafu CHK1)
AMuas RGB tuinuaiadsnfiuanugnsdas

sUN 1 JumeumsAiiuay

2.4 SumeuURtRnu
1. N15UTTUIANAIDYTUNINUL
1.1. ihlddeyaiduiges GNSS/IMU/OMI udeyalwd POS 1 11 Import 1iglusunsu
POSPAC a7M%u Import daya Base Ailuvinis¥aiaidnglusunsu POSPAC %113 Constraint 1
finnaniilgu (Base) e Fix Afifa Uszananadoyadilia1nnis Set Base Station Tusunsuaz

Uszananadeyalfvesenun vy avivdeudumailaaunuiaes (LIDAR) fdagui 2
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2.1. Import Yayafiu *.mxdb 9UTINYIAUNITTVeUNMULNINAINNITUTEIIARATE

YOIYIUNIUUE (Trajectory) 1nlusunsy POSPAC 11115 Generate scans Import sﬁagamﬁﬁﬂ%ﬂ

q

Ya o

ATUANAIANUAY (GCP) uazaANAdaUNIATLAY (TP) wagyinn1s Register a run WWun1susuuiaa
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3. vinsiUIeuiguvesdaya Point Clouds fiuteaa Test Point Measure Point laggaidn
LU Test Point (CHK1) #ifiean1s wasndnidentiynegsenitanalsuiniign viliasunnyn

N Save WA nUSEUgUiutea Point Clouds agun 4
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3. NaN1INAaILAYaAUTIENA

Y 1

nnasaneilananisiuTeuiiigudeya Point Clouds fudaya Test Point Falaan

a

Horizontal Error 0.041 (m) kagA Elevation 0.064 (m) @3ulad131nn15d157978aA10g998
Ussimamouanawe? (LIDAR) wuURndeuusasus sussananadelusunsy TBC Runamian @9
:ﬁmmsﬁmuma'ﬁmazmqﬁqagui‘ﬁ'lajl,ﬁu +10 LUURLUAS é?jﬂLi‘]ummgmuazmmsﬁmmgﬂéfaqﬁ%’maq
TnensUUNLTVING

A1 Point Cloud Coordinate vJunfinléiainnis Registration 191N 15UsERIaNAG Y
o318 GNSS/DMI/IMU 1211111911115 Update scans @slainuniuiouiiisufuan Reference
Coordinate ﬁLﬁwﬁa%a Test Point Wu31@1115019A1AI11NABY A1 Horizontal Error Lagen
Elevation agluszdudind1 10 wufwns dsdiaugniosgaiivswesensiluuszgnalilusunns
917U uuUNTETI MsdTenuy ansadleyateyaani Yeyatelulinsevisiels au
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Reference coordinate Point Cloud coordinate

Horizontal | Elevation | Horizontal | Elevation

Ea(sr:;lg Nor(trin't;ng Ee\;:son Easting (m) | Northing (m) EIe\;:’t;on Error (m) | Error (m) | Error (m)
CHKO01  268621.4 1823248 198.328 268621.429 1823247.497 198.388 0.03% 0.060
CHKO02 | 267640.6 1820153 167.758 267640.695 1820152.985 167.600 0.058 0.158
CHKO003 267167 1818985 160,569 267166.999 1818985.372 160.530 0.041 0.039
CHKO04 | 268419.8 1819738 161.159 268419.779 1819738.424 161.105 0.012 0.054
CHKOOS5 268104.1 1821106 163,708 268104.175 1821105.742 163.648 0.074 0.060
CHKO06 @ 271188.2 1821001 158.636 271188.221 1821001.043 158.63% 0.018 0.003
CHKO07  269624.5 1820266 155,121 269624.477 1820265.507 155,117 0.013 0.004
CHKO08 | 269089.6 1819650 156.523 269089.554 1819650.122 156.536 0.010 0.013
CHKO09  268852.8 1819195 165.233 268852.834 1819195.080 165.265 0.011 0.032
CHKO10 | 269297.7 1818612 153.394 269297.670 1818611.624 153.400 0.016 0.006
CHKO11  273328.3 1817310 153,227 273328.296 1817309.690 153.241 0.023 0.014
CHK012 | 270637.5 1817876 156.051 270637.483 1817876.243 156.189 0.045 0.138

KKN  CHKO13 268933.6 1818197 154.973 268933.600 1818196.761 154.940 0.043 0.033 0.041 0.064
CHKO14 | 266298.1 1818192 156.064 266298.094 1818192.283 156.086 0.015 0.022
CHKO15  266948.8 1814270 164.324 266948.812 1814269.914 164.297 0.042 0.027
CHKO16 | 267643.7 1816730 157.812) 267643.694 1816730.079 157.832 0.044 0.020
CHKO17  268711.2 1815900 155.086 268711.255 1815899,775 155,200 0.011 0.114
CHKO018 | 271051.4 1817537 155.465 271051.403 1817536.854 155.419 0.021 0.046
CHK019 269366 1817706 154.344 269365.979 1817705.734 154.471 0.022 0.127
CHKO20 | 266666.5 1815830 162.914 266666.534 1815829.806 162.862 0.037 0.052
CHK021 269486 1815812 153.333 269486.037 1815812,333 153.288 0.010 0.045
CHKO022 | 266492.2 1816805 155.115 266492.298 1816804.990 155.13% 0.088 0.024
CHK023  267999.4 1817907 154.284 267999.408 1817907.430 154.322 0.028 0.038
CHKO024 | 271161.7 1815484 161.933 271161.803 1815484.364 161.990 0.085 0.057
CHKO025  268826.4 1817363 157.223 268826.449 1817363.242 157.262 0.050 0.039

3UT 5 myamsiUTeuiiuveteya Point Clouds fiuteya Test Point

4. ApAnssuUsEAA

Tmidveveunseaal nsuusURNG wariuln viidy mi3n Aueuvineansianiinuelusiu
nMideuarimumalulagnisdnagivsemememealuladlanis (LIDAR)

Fefignil drmidveveunmumnniadiuiiieadedlunisatuayulassui auanunso
wadnslulHUsslondlsasslunszuiunsdisns msdanmsviusuiigiivszmesmemalulad LIDAR
Mobile Mapping Fafioifun1sysannisanuiansiesdougnisliussleviluide fURedadu
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