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Abstract

This research aimed to develop a prototype sock tensile tester to improve the
accuracy and consistency of quality control in the textile industry. The prototype utilizes a
Single-Point Load Cell (5 kg) combined with an HX711 amplifier and an Arduino Uno R3
microcontroller to measure and display tensile forces in real time on a 16x2 LCD. The system
is powered by a 5 V DC source for safety and stability during operation. Experimental results
showed that the developed prototype accurately measured the tensile force of socks,
achieving an average breaking force of 18.7 N with a standard deviation of 0.82 N, compared
to 17.8 N and 2.3 N, respectively, obtained from manual testing. The prototype also reduced
the average testing time per pair by approximately 42%, demonstrating superior performance
in both precision and repeatability. These findings confirm that the developed system can

effectively replace manual inspection in real production environments.

Keywords: Sock Tensile Tester, Load Cell, Automation System, Textile Industry
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sounuuLArANLB A urewan Sl L ssanusaiaduiiusdauatRidanaesin il
Auanuuduswendulanazauaiunsalunisfugy (Fan, 1998) nszUIunIInTIvaRULIIAlY
Jagtuvemaielsanu suudusengeiilneg 91de Siasendenssnuaulunishiuasyseidiuiie
ae F935dsnansinviliiAseueaaedeuganaglianin soauauanasguldegsainaue
dssariornuundoiievesnsruiumsmuauaunm maluladss vusmlusiuazieueesldidiand
unumddalunisenszdunsruiunnTsaeuaunmame Taglanznsld wuwesinanisad
(Load Cell Sensor) %qmmaaLLUaﬂLLiQﬂa"LﬁLﬁué’aﬂmﬂnm"LWﬁwLLazdasﬁaaﬂaLﬁaﬁmswﬁl,mﬁﬂé’asm
wiiugn (Alfian, 2022) Msysannseuwessiaiiiniululasaeulnsaaes 1wy Arduino ¥ilvinis
PoNUUUIAT DeMAABUUSIFsiduy LA THudie wazansaiannldedadamgulusziuemaass
LarlssUIUINAN (Arrizabalaga, 2017), (Alawd, 2024) f29819.9U MUVBS Arrizabalaga uagmuy
I¥afran3 samnasunssAssUszndalagld Arduino aunsaiausanaznisnsedalaegied
Uszansnmuazimnzdmsunsldaudanisdnu Tusasd (Alawd, 2024) Tdd3udssszuuls
AonAdDIiuIIRTEIL ASTM D638 Litefiumtndefevesnanisviadey

lusgAunsnaugnaImnssy NMsldlnanasiasssuusnludftisantolnnainainuy s
wazfiuAuuiuglunsnsIvaeuLsResaituddey (Crane, 1958), (Potluri, 1996) 1uves (Hu,
2010) Ieimmnpdemaaeunssianieldiszuumuausmereniuag MCGS Fsanansnifudeyaussuas

NINsEIALUUSYalnlLasLanINanIsANURINENEY YsN (Xuexia, 2015) lnUssRusiATaanaaay
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LSINUAULAYLA UUSEANS NINN1TATI9TUTBUNNT B9 (O°G'Li, 2024), (Anchundia, 2024) ns
UszgnAszuuniaaeusnlulialdiwuesiBa proximity La¥szUU Machine Vision aglvanunsn
TaAmumeninvesrilauuuisealngd lnedauududigeuarldussnuiosas (Thangatamilan,
2024), (Konstantinidis, 2021) wona1nil nsldszuy Machine Learning Wag AutoML e
aunmueaieindaduuunliuiidfyluowamesszuumuauannwdme (Metin, 2024)
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SPEERLoom @ufiuadeamerndnlusifuuudamesesaldn (open-source robotic Jacquard loom)
Iegnlifuedosiiensiioudaninennsseninindamans mnssumans uazdme (Speer, 2023)
Tuyhusufeatiu nsimuilassugeslngly Programmable Logic Controller (PLC) %38 Arduino
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useiuunsnuay Tngdidminglunsiiunnuudugn anszesiamadaey wazaunsatuiing
U fa W Y & = v o Y o = Y a a o
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vimihnTadunseddinsgsiiugain Imaﬁzy}zy}mmﬁqﬁlﬁ%gﬂfiwﬁwg‘j lugavenedayaos HX711
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(1) Wanwaduazlugaveedayaia HX711 (2) vtiae LCD vun 16x2

ez (3) vasnmunululasAaulnsaaes Arduino Uno R3

FEUUATIVTALIIA V90 191 19119UlAETURTIRINN1TA 9 LD 18 Lranead 9T
Foyeadlniilaazgndsinuluga HX711 WevenewavuUasdyauneudinghilasaeulnsames dey

Y Y
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ﬂ’]‘WiUlI”UENLﬂ%@ﬂé]JULLUU%éJQﬂ’]iﬂizﬂ@Uﬁgﬂwm@LLE’INIUEUV; 3 Feldnwaenseuldnuadsdmsu
NSNAABUTINIE N TngszuvansavinuwuUR s alusth Teun mﬁuﬁm%mm, SR aTUNUAN
TUsunsunIuA Y, wagnsUufind wsafsgegan ussuulvanisaduarlulasnoulnsames ail

isBsruLUUlASUNInTIRARUAY I NFBIRINTT LN BUNSAdeUa uWsu Wi Uadn U
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UM 3 ipsevinusafsgarnivssnevdnsanseuldau

(Completed Prototype of the Sock Tensile Tester)

s unuuiiianassauy sidussneudelassadmdnuuuegdidenTuslidanuem 1
wins AnssyaduBagarivisaeaduuasyaduiadeunuuanginden (Lead Screw) daumuauvdneg
aelundesmuguimuen daussalilasaeulnsaiaes Arduino Uno, Tugavensdayains HX711 wazae
LCD dmsunaniausanaiuuiealng

3.1 HanmsAauiBuLATa IR ULUY
nsaeuisuind esdunuulddndunislagldduiminunsgu 4 sedv (1-4 Alandw) iile
WiguifiguaiiTaldanmueesnanivad fuaussaTsmundnnamans nanisinuandliiiy
anuduiudidaduifseninausniuasausifnlinneiosuluy Tnsaunsdaduildan

a ¢ . . I~
NTAATIENN150A0DY (Linear Regression) fp

y = 1.0088x — 0.295 (1)

A1319% 1 NANTAD UL ULATDIAUMUUMIEANUIMTINUIATFIY

Ywtingrede (nn.) AL39939 (N) Ausafiale (N) ArnanaAaaL (%)
1 9.81 9.72 -0.92
2 19.62 19.38 -1.22
3 29.43 29.27 -0.54
4 39.24 39.41 +0.43

Tnge R2 = 0.9999 Fuwansliiiuinssuuinussianniosiuuuuiianuuiugige eann
A1AUALTUS (Coefficient of Determination, R2) InalAgariu 1.0 nanisaeuiiieulutiausesa 0-4
Alansu wanaiAIesannsanevausdldegnaies uarlinanilanuaaiamdouaieiss +0.78%

Feagluinaeisausuld dmSuAToTaLIRITEAUALLUUNIEAIIYNTIY
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a

SUN

Y

4 nINITEBULTIBULAT DIAULUU (Calibration Curve of Prototype Tensile Tester)
LAAIAINFNTUSTENTNAILITIRTRINAUUIMTNNINTFIU (WU X) wagAuTInliaInNATaefuLUY
(LAY Y) WUIIENNITLTUEUTDINTINAD y = 1.0088x — 0.0.295 lasiA1AIN&UNUS R2 = 0.9999 &3

wanafapuLingIaweasasiukuulunTinusaRalugas 0-50 dasu

nsvlnsaauwiey (Calibration Curve)

50
y = 1.0088x - 0.295
40
= R? = 0.9999
a 5 30
s
“% 20
=
10
0
0 5 10 15 20 25 30 35 40 a5

ATI939 (N)

5UN 4 nsin1saeuLfiguiATesuL UL (Calibration Curve)

3.2 HANTNAFBULIIAIVBINIVN

N1INAABULIIAIWBIQ Y1911 20 A AndunisiiieiUTeuiguusednainsening
LATDIAUL VUL AU N15NAAULABLTIIUAY NANTNAABULARILALTIUIT taTasdunuUTRAILSS
= P | v Y a o a P a A o o 1 A
AuafgnouvINYeIguYinAy 18.7 13su lnefldiuilgauuninsgiuiies 0.82 13su Feusdia
ANUNAENDYDIANTTIATIEY YENMIAFRUAIBLssUAUlTALRLady 17.8 Tadu warlldiu
Jesuuunsgiuunnndt fe 2.3 dadunanddiiiuiinisindisussiuauiinnuiuniuyesteya
11NN BAT VIR UBLUUDENTALIY LUAIUNIATNUNISNAZBU WU LASBIR UL UUTT LA LA Bl 7
a a0 a v A a A v 2 =~ P
Audisied Tuvariussnuauldnaiade 12 Juisies uandlAiiuIAToRULUUAINNITIAALIAINTT
naaeulaunds 42% LilefiansanTiuiuAinLalaeveItoL AR g

ayuliinasesiuiuuiivseansammilaniinisnaaeun 1ousanuAun sy aduwtiug)
ANMULAD YT BAZLIANUNITALTIUNTT HANITNAFDULAAIIALAUILATBIAURUUAILITDANIANNAZDU

adliuseana 42% waliuanuainiauerestoyausalate 65% Wellsuiunsinnuuussuay
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A13199 2 LUSEULTEUATLSIRIE I TENI NN T IAMELATBIRULUUKATLTITUAY

ad 1 = al 1 =] 1 1A =
WNITNAGBY | AMIIANRAY (N) | dUUEAUUNINITZIU (SD) | Hamadaunag (um)
LATBIRURUY 18.7 0.82 7
WISUAU 17.8 2.3 12
25
20
2 I I
% 15
@
=
1=
z 10
-
&
5
0
LASBIRULUY WINUAY
WNINAdLU

5UN 5 n9liUSeuiisuausanaafevegai

Ul 5 uanamslSeuifisuAusafaedsvesguviniliannmeasumeindeafuuuuuay
wssnuaulneAadsvesIRefifaldanad s uuuumindu 18.7 = 0.82 T8y drunssuauls
Al 17.8 + 2.3 fadu anfuldiuiinsmvennsosfunuuiitnsrianunaiaaiey (Error Bar)
Funegnadaieu wansdrmunatioswarauuiusvesssuuiauses uenani waeduuuuddld
natlunmsaaouasniussuALRaY 42% Jataeiiulsransaiwlunsruiunisemuauaunm
Hansuainulaeg1aivedey

3.3 n15AUIENA

MNHAMIVIAABY NUTLATBILLUaNN T alFL U sEasdveIn1Tide TasdiAaay
AnRLARDUIRAAINTT 3% warannsnaanalummeaeuldifoueimils avefiainisindan
wiiugas Lﬁ@ﬂﬁﬂﬂmﬂ“ﬁﬁa@L%ﬁﬁﬁﬁﬂ’ﬂﬂ’)éﬂﬁ wazszuuUsEaanadyy e luga HX711 Faan
Aynasumuldd uenani mimuaunnedeuiidisnnianeiiviilussisiinsssheogasing
wfesnn damalienildianuindede

dawSoudisudunuidedifioades wu (Mehta, 2023) Feldwmuinaianisnsivaou
annmamelaglszuudaludd wuiuumenislfieusesivanwadlunuifedliualuiiana

WU ABAAAINARIALARDUINNLIITUALLAIANAINEINTOTUNITATIFE@ULTIUSUIUNENTS

JCEP : Journal of Cooperative Education Progress, Vol 2, No. 1, 2025 (January - June) 8



CEP

M3asannafnuiam @7 2 atul 1 unsiew - lguieu 2568) L Education Progress -

MaaTanfisfinendiwmih

awnesasiuluuRinanIEnsaUssendldlanslunianisndnate uaglufanssunisiseuiidean
AAANWIVRILNANYIAINTIUORLULR LNBRNARUNTEUIUNTAATIEBNLUU (Design Thinking) Lagn1s

v d‘ =) o QA U
‘WGJ,J‘H'WLﬂﬁ@\‘lll’e)’e}@Iu&lﬁﬂui%ﬂU’QG}ﬁ’Mﬂiim 4.0

4. a3Una

Mnmsdiunuideides “maiamneissfunvudmivioussdwesguinlaslfivuees
Tnaniad” wuinedosdunuuiinanduaninsavauldauinguszasdndnynusenis ool
aussnuzuazdszAnsnmedlunasifimnzautenisldausidussdugnannssy il

1. ipfsdunuuansansnianssiwesgavildegisuiug Tnefldmnuaanndouiadslsl
Ay +3% Waiflsutuiaiesdionnsgiu

2. manaaeumelAiosuluUldnaedeifiss 7 Junfived anszeznainisnsieaevasle
Usganas 42% Wlawfisuiunmsmaaeusnenssauay

3. MyUsznaNaussAsfestuuTnanwaduazluga HX711 Waniiflauasiiaueuaziadios
anansouanrauazturinteyaussislanuuisealng

4. \nFesunuuiimnuudaussuarazmindenisuszneuniotigasnw ilesanlilasaing
ovglifoaluslndiiminasanunsauusiudsiaduls

5. namsitaunAsasusuuansnihluvszgndlilunssuiumsauauamnneedlssny
guvih TdadudonsoudiBeaviafnudmsuinAnviimnssusnluifuagiusud ietlnvinue
AUNTEANKUY NSREUIUTUNTY KAENTYTANINITTE ULl UUERAIMNTSY
nanlapasy in3eafuuuuiifauituainsnanaunainAdsuT LAY WinALLLug ey
AT I TLUIUNMIATINAO ULSIAITR3 Wi Bnitadaanunsoresangmaiauniueiosia

LSIPTIN VI NI DTLUUNTIVABUDALULIA MU ENSHAR S ILA b UBUNAR
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Abstract

Development of a unwanted object detector in a raw material tank for molding
workpieces through an injection machine. Originally, the workers would put the material into
the hopper prepared for molding. During the insertion of materials, there may be other
unwanted materials or the wrong raw materials are inserted. Therefore, an unwanted object
detector in the raw material tank has been developed to reduce the error of inserting
material into the tank and prevent the possibility of damage to the workpiece in the

production process. Using a proximity detector to detect unwanted objects. The indicator
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light changes from green to red and emits a sound when no unwanted objects are detected,
and the tank lid opens to allow the material to be inserted. The test of the unwanted
object detector in the raw material tank was carried out for a period of one week. The
results showed that unwanted object in the raw materials used to form the workpiece could
be detected. It is 90% accurate, making it possible to control the quality of products due to

the unwanted exchange of other materials in the raw materials.

Keywords: Contamination, Cooperative education, Object Detection, Raw Materials,

Unwanted Objects

1.UN11

Tunipgaamnssunisuanadelvd n1smivauAmnIn (Quality Control) vesingaudiowduy
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w3esleiliuszandldinaluladiduires Inaidonld Aansradussezlng (Proximity Sensor) &4

[y

anuausalunisasiaduingilulansldogesindnazududi (Kishizada, 2022) n1sidenld
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P
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ﬁ’m,r"iui’a@ (Material tank) (Collotta, 2017), (Godoy, 2023), (Palovcak, 2020) Hunaugd
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nand ‘Viﬂ’lﬁLLazﬂ’l’{L‘z’J’mus{JaﬂﬁﬂLﬁUfm (Garcia, 2024), (Ghali, 2014), (Haroun, 1980), (Kovalenko,
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Abstract
This study aimed to: (1) extend academic knowledge from project-based courses
towards the development of new knowledge for creative work in enterprises; (2) develop
Learning Digital Media for Virtual Media Lab; (3) enhance the instructional skills of
cooperative education students; and (4) foster digital media and Al innovation competencies

among participants. The methodology integrated the System Approach with the design of
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operational processes based on the NEW Model framework. The sample group consisted of
cooperative education students and participants of the Virtual Media Lab. The results of the
study were divided into four phases in accordance with the objectives: Learners synthesized
and extended existing knowledge from published academic articles and prototype digital
media innovations into new knowledge creation. The development outcomes resulted in
digital learning media in the form of presentations utilizing an online presentation platform.
The development of students’ potential was achieved through real-world training,
knowledge transfer, and presentation communication. The satisfaction assessment of training
in skill and capacity development (specifically in instructional skills) indicated the highest
level of satisfaction, with a mean score of 4.72 and a standard deviation of 0.01. The
development of digital media and Al innovator competencies among participants showed an

increased level of knowledge and understanding of Virtual Production and Al technologies.

Keywords: Cooperative Education, Learning Digital Media, Virtual Media Lab, Digital Media

and Al Innovators, Creative Industry
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v o w [ A4 A o w a o ¢ = 4 aaw
au waziasnareunsssliodAglunisiiudneninvesuyed (n3u4lns, 2567) doRAdvians
Seus (Digital Learning Media) lillgiluiiesuan3asdodmsunisiaueiiieon wilunssuiunis

a ¥ Aaa v & « A 7 a a a < v ! 1 v
Seuilagldinalulagfdviaiunsedleatuayuiiudszansam wasiluladelunsdieiaunrinee
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lunisiFguiuagiaiuinues (e, 2562) winns (Innovator) yaraniiAi1uaiusalun1sAnAy
WUIAA NTEUIUNTT TINVSAREaRIINFuRNNagualun1sas19assAuTnnssu (University Lab

Partners, 2019), (Titima Deeboonmee Na Chumphae, 2021) Tag 1n589bnT WaLauS way WeAng

| [y

WTITFUNT (2567) Nd1371 N1siiuuinnssudefdviasiuiumalulagdyyruseivg (Digital

i I

Media Innovation with Al Literacy) Usgnaume 4 snu laua 1) n1sidndiaedediaus 2) msidila

lunsusegndldan 3) Myasisarmsusediu way 4) n1siufduiusedaiinsesssy

A aa v a Y

nanudunuazanuddy mIswamuderdsianisiseuiiiniuddny esangmanmnssa
doatsassAmanadyiunnuyhmenndedifnmuanuiiasnineins dsiiunumdrdnlunis
Fuindsuneagsianatnvatesny nsdaasuanuduuiansdediviamugiunmsussgndliinalulad
Uausshvgiadunalnlunisenseaudnenmusayaains lnenisimuvinsenssivinvuuinnssy

a 1 1Y o a

d073 ”asa:ufmmﬂiuiag‘fj@aunﬂiz%ﬁﬂy’a 4 gy el TUUSNIIMTINI AN Ta RN
AulBILaTABYRANARAT9ATA esufURNsAeATauarTaniailou (Virtual Media Lab) 34d]
unumddduiuiidmiunmsiaunsnes Jusswdndu (Springboard) Tunsinglaniaiiouuas
WinTannuansolunsudiuresgravnssunoumuiainassd Tuuiunvesiumis 1imehd
UfUFaulsEdmies Virtual Media Lab fiunuimdrdgyluliusnisninuiniadvinisuigidnsuuinig
M ndsnsusiesujuinns saudenisatuayunisdaionssy denenssdninug uas
duasunislidediviaiion1sSouiiiietes Iasnadesiugnamnssu Creative Content fisjaifu
nsteveadoyariiunsiearsesaansassd lasanuiiadunsimuuarduadurineelianse
neulandiemsasunlawesgnamnssudeaineassd deaenndostuiusisvesdnnuduaiy
LASYgNAas19aIIAtuN1SRUNAY (Creative People) tA5¥gAaa3519a536 (Creative Economy) uae
AUsEnaun1slugnavnssuainaassa (Creative Industries)
ﬁ’ﬂﬁ?uwu%ﬂﬁguﬁumsﬁwuwﬁﬁaﬂﬁﬁ’ﬁmuﬁm%’u 1A389UFUTTUNUIMANUH LA
wsitwdnld (Emss) Fadundesdnsidrillflunseuiunsudnddesaoud Wosangledudy

awsUszna vibindnaulndiseusladuazdmansenuieussaninmnmndn dleaduimun

U

[ [

TniilleaSurendnnisyinnuuagszuunIual (HMI/Software) 88199aLU HAGNSIINN1TNADY

1 o w 1

guduinaiiedls Windseansninnisviaukazannansiseus vamtnaulaegeiidudfny aue

aa o

liunsderenednuinIlivINMskarnsiauinyeAavialuiusig

JCEP : Journal of Cooperative Education Progress, Vol 2, No. 1, 2025 (January - June) 22



CEP

Journal of Cooperative

NIeTaniafnuIMING (U9 2 adun 1 unsiau - lguiew 2568) Education Progress

saTaniisAnundomi

2. 35N15MAA99

2.1 AMIARUNU WazMTIATIEN

= v =

naudnw Ao UnAnwURnuaniafnw uag grnsuuinisvesdfuRinisdenivianazlan
2

a a

@ilow d1tnuduasuesugiaaineassa (e9AnN15UmITL) NISHAUIFeAIaN1TSeUs d sy

aa v |

voslfuRn1sdendivavazlanadon drenisduasuanuduuinnsdodivauas Al oy

9RAMNTIUATETIA UnAnwiUfURnuaniafnulaysanimegugidessuu (System Approach)

UN1T0BNRUUTINIANTUNUMIAALUY NEW Model faguf 1

/_=_\
[| NETWORKING
* COOF ADVEOR :
* WORK PLACE

< <
* STAFY ADVEOR COOP . ENHANCING N\ * DAGITAL LEARMING MEDIA
. y 5 * TRANCR SKKLS
L9

* DIGITAL INNOVATOR
WORKING

e
DIGITAL INNOVATOR @ :

-
NEW MODEL

COOPERATIVE EDUCATION

x
"l

N3UT 1 uansguuuy NEW Model Shnwufsinuaniadnuldysannismauiidessuy
(System Approach) Usgneaunag (1) Uadeida (Input) (2) n5guaun1s (Process) (3) NaaNs

(Output) (@) Foyatoundy (Feedback) il 03 9g (5) HadnsuazAm A1 (Outcome) Was
(6) wansgnu (Impact) il
1) Uadwian (Input)
1.1) ¥nAnwiania@iny (Cooperative Education Student) Sn@nwiiasmeidouseu

Y

a a = P I3 Y4 a o A aa L. . a Y
e3v1aniafinyl JoedAnuinugIuieIiudeddania (Digital Media) dadnuaiuisalunisly
waluladuasiaTesilefdvia (Digital Skills) uazi1aeAANUIIVINTNIMAIANG B wazUUR Ala

= v o ¥ a wa a = US4 A A v v
MnmsAnwlundngnsiunUszendliuifnuasduaaiudsznauns daulidsnsesesedu nisy
Sunsiseusaslul q

1.2) 81371387USnwraniadny1 (Cooperative Education Advisor) unuImmtinfgua

UnAnwiraniadnuw Wdwuzdn wuzuuInianisiseus dnadny wedielidnAnud
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a =

anfafinw anansaysanisesdnuInmgeliunisuiAnsduaniudszneums wazdseiiuna
U uaniafine
1.3) aauusznauns (Work Place) anuiilnufuReuass unasmnudifiamuvinusun
tinfnwaniafine Aaeliindnunldiulssaunisalnsninnsufofauae
1.4) winauiivsneraniafinen (Staff Advisor of Cooperative Education) qwﬂaﬁ
anuUszneunsmsteumnelivimiiguaiineusy wagliduinwmsujdRnutuindnwania
Ainw
1.5) MsiFeuiiunangnseaulau (E-Learning) n1sidiuainaesnnuuasimuvinye
yosthnwaniafnuiliieadesiugramnssuainassd idsuvdadouildesnadass laisidnnan
Lazan I
1.6) M3i3oudananiunsaia3e (Experiential Training) MsiSousfilialanalstiindnu
aviadnuilduesdnnuiuazUszaunisalnssinnsufiinusdnngifornglugnaimnisy &
aglianansanauingy
1.7) 801WWINEeUN19N15¥191U (Working Environment) Usgnausnevesujiinisde
Aaviauarlaniaiou (Virtual Media Lab) I#SuniseanuuuliifuiiufiBesonsaduayuiamuiinyg
ANUANES19ETIA LLas TN BERs a5 198556 (Upskil/Reskil) @3139sa0819 wazidu
LsananAulignaInnssy (Showcases & Springboard) it Creative Contents Ecosystem f3g
Q‘Uﬂﬁaja@aia Virtual Production Set ez Metaverse Unit
1.8) gunsalanflowazaeviias (Studio Equipment and Software)
1.8.1) E;Uﬂiiﬁa@m@ (Studio Equipment) Usgnounay (1) Virtual Production
Unit (2) Metaverse Unit (3) Camera Unit (4) Lighting Unit (5) Sound Unit
1.8.2) go¥1s (Software)
2) NS¥UIUNTT NEW Model (NEW Model Process) Usgnounig 3 ASEUIUNIST
(1) N - Networking (2) E - Enhancing (3) W - Working il
2.1) N = Networking (N1585191A39918) ANUTINLDTENINEIUUTZTNDUAIT NUIBIUY
APy LN waranuTuN1sAn Ssmsvihnusdureathsnuaiaig 4 aunsatisduaduly
nMswaniasussAnug mswuisinue lonaldfuyanainsiieddes ilewaduairanietis
advayuiiBadonisimungnamnssuaiieassd uasresendnenmlminszuuiinansaiieey
#5199 Insiognangsul (Creative Content Ecosystem)
2.2) E - Enhancing (nN15d91@3u) nMsimuingerestinfnwianiadne diun1sdnen
AunhesdnNdienuLes MnuvAdeyafivaInviats munsIeURINBUTBIHTNUAUS nYam

AafNw WU Nsspuiiuvdngnseaulall (E-Learning) N15i58u3IN@01uN150193¢ (Experiential
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Training) Wiam3segenesfnmdiAugnisinmesdnmulnl Fuvaelviindnwaniafnuiaiansa
[ihfsesdmnufiamzme wagitannvinuglinssnuaudesnisvesuiieumsng

2.3) W - Working (113¥1911) findinwianiafnuiiesdaudviomnluussgndldiy
nsUfoRnudluaniudsznounis Tngldfuneunmnelanduazunum nnnidnanuivinwania
Anw Timihiinensudnsanuinmadmnaiertumelulad Virtual Production uag Al LAg
drFuuinsmaivinig MdaniBeusavesujiinisdendviawaslaniaiiou (Virtual Media Lab) &4
Frgliind@nwaniafnwlatndurinvenisiduineinsaenenssdninug saulvfeasuasisniy

1Y Y

drlawndidnsuusnismaivinis Naulafedueaamnssuasnieassd Judunisysannisaiuiuay

Y
WinwegnisuuRauasaegaiiusydnsam
3) waawd (Output) ildarnnszuIun1s NEW Model Process Usgnaumig

3.1) nSnweAdvia (Digital Skills) UnAnwanisfinwikasdidrsuusnismadnnig 1esu

ee

Y]

ANSHAIUNLALLESUAS1IY

a v 1

NueAURaIva Wi Wwalulad Virtual Production wag Al

A £y a b4

3.2) @ofdvian13i3eus (Digital Learning Media) nasuiitin@nwianfad@nwlaiaiun

panlujUuuy Presentation lngililon17nedtesiuimalulad Virtual Production inalulad

aa v o U 3

Jeygy1UseRugdmiuauas1aassa (Al for Creative work) Lagilionn@endiadmsusin (Digital

-~ [

Content for Kids) tienluldlunisaienenssaanuiungidniuusnismiaiznnis Mdundeusy

vosuftRn1sdendviauaslaniadion (Virtual Media Lab)

3.3) finweasiduineans (Trainer Skills) YnAnwianiad@nuladnalunisiduinens
shumimwamaqﬁmmﬁlﬁmﬁumﬂiu‘[aa Virtual Production wag Al LAISUUINISNIITINIT Tu
woaUfURn1sdendvianazlaniaion (Virtual Media Lab) 39gemurfinwgnisdeans

nsiEue LaranuaNsatunisesuieiemiamaiinegtadnladng

o

3.4) winnsdeATva (Digital Innovator) TnAnwanAsdnwIkazid1TuUINITMIIINTG

14 13

lasunsimuieiuwnfadinnssuiaunsaussendiimalulagiieasisasshuinnssulvy
noulandroanaInnIsuNfeIN1g

aaa L% % [

4) Yeyalounau (Feedback) UAsemaunduainuadns (Output) veetdnFuuIn1snIs
Fnnsanasanenenssdauuesindnuaniadnuy dmunisdoururiesl juAn1sdendia
wazlaniailou (Virtual Media Lab) Argn1sussiliunaruiuuyseidiunisidiousuiauninueuas
ANEAIN Lﬁ@ﬁ]i%f\]ﬁ@UNaéJWﬁf‘ﬁlLﬁ@%uLLazﬁ’WIUzjmiU%JUﬂiﬂﬁf\]ﬁqfﬁJﬁ’lLSZJIW (Input) NS¥UUNT (Process)

5) naansuazAMel (Outcome) 3ULUU NEW Model aammuLﬁamsﬁﬂmﬁajwaé’wé
(Outcome-Based Education: OBE) lngsjauiulyigidrsuusmamadnnislasuesianug finve uay

& @

ANAR FINAINSILATAMANIDAATDINININUTEANA fall
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5.1) p3AANSANMInINsInTeirlasinsiisunisdesenuas duimuiosianm

Calle

Tniunddnsuuin1smainnnis dmsunisiBeusuriesuininis dadieliiinnisiseusnidly
Uszgnaldlaas

5.2) anuuseneunisanansathdesdviansisens lWldusslewd uassievanla

5.3) Un@AN®1@nNaANw lASULLINITIUANS AN ULEINIIAIUIBINT AL IV TN DA D

I Ly d' o I 1 =

gamurnweNandusanisusenauaInluauag

5.4) {uinsuusnismaiginistasuesaaiuiuaziuinisiaunsatldlunisiamn
AULBIIUNITUTENBUDITN Rasnaudnasulian1unISAENBITLUINIINITSUNSARUNFBARABINY

AUABINITVDIAAINNTTH

[
K% A

Failnadnsunzamainua Ao Anududessuitaniumsfinuiuuazaniuysznaunms
duasunsnsiasdauilaginusfiaenadesiunainussu uenainianiulsznounisida
Temalunisdnsidennasmiiudanile (MOU) seninsaatutiunisdne iledaasugaainnssy
GERNGRRT

6) NansENu (Impact)

6.1) siranudun1sfinyl aunsaenseRurangnInIsseunsaeulvidenndediuaIy
Fosnsvosenamnssy dnlonaliindnuniivnusdinioudigrainussanu naenauansauiusi
Whiusdsdulugnamnssy

6.2) Aieanuusenaunis tnfinwaniafnwaiunsadesenssdnuinvanusulaluns
TR dranunsahesdanuiilusumidunisimuidedidnsuuinisvesaaudsenaunis
uennianusaadineietneauiiniiessrivanudszneunisiuanutiunising uilgnig
Wauynansineulandsegnannsy

6.3) AegmaNMNIINATIATIA iiNyAAINT Innrmanansafiieiudesiudumalilad
WaEUIANTIY

9n3UkuU NEW Model nfnwufiRnuaniafinwiwuaisnisdniiunisesndu 4 sves

1Y

MNIngUITate Aall
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savsantfisAmeniomin

srezil 1 1esagonsInnuinIdnIN1sanTIgivalasinisdnisiauiesdauiinidmsuau

a519assAwnanIuUIENaUNNS

NEW Model Process s18azLIen

N - Networking (Msa$1aa3ev1e) | n1sutesdAusiAuaInieaseugnisugimaseluaniu
Usgnauni1s AIUAIINSINLDIENINED1UUTEABUAIIAY
a01uUUUNITANE 1AENISANYIANUABINITUDINAIALT U
LargMAmMNTIIAT9ATIA WiloTlATIginuaenadeIved
ommaivnisiuinueiisniy anduimunidenuas

Uiulsadussdanuilmiiineulandronnusdents saudu

Xe

A o A = = v 1% vl
Werwey warndnaunuine ieliesdanuslidaiy

e <

Y

uatenazinluldlaase Asutuiwaundudedlaians

dwfumsaenenauslussezdsly

Y] Y

szeed 2 Wenundefdnianisiseus dwiuresdjuRnisdesdviauazlanialou (Virtual Media

Lab)

NEW Model Process sN8azLIen

Yo

E - Enhancing (n"5daa3a) n1sEsuaiUsEaun1Tain1sseuIHIUAITORNUUULAY
WundeAIianTsSeusdmSUU3UUINTS Tneyadulviin
N33 NMswaniUisueiaug wagnsasiessuuiliong

LDORBNTSHUTLAYNNTASTINATIATINY

szl 3 Womwinwzn1sduineins vesindnuujifaunsaniafinm

NEW Model Process s1gazldYUn

W - Working (n15%119711) UnAnwruUanunisaniafine Wauvinven1saigven
AnuFuaznsieansiunsiineussunsiiaue nadu
mensiionndn wazn1slddedsznaunisussens n1swla
Tenalmindnwladniduinensluaaiunisalsnass nieu
fudpiauanuranntnuiuinel uenantdn@nen
UfURnunsaniafine SaillontaufiRnuass lnenisdu
'31/1mﬂi3'm1‘1m'ﬁauwmsﬂ,é\’ﬂﬁ@jLLamaawﬁﬂmuﬁU%"ﬂm
Wenmuiausulanasiasuassssaunisailuaaunisal

BN
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szaehl 4 Wemuuinnsdesdviawag Al velinfuuinig

NEW Model Process sN8azLRun

N - Networking (M3a$191A30%18) | N1TYTUINITNT 3 NT8UIUNITVRY NEW Model Livowmung

[

E - Enhancing (M3aaLesa) U5UUININN9I9INTT anansadegeawAn TNy
W - Working (n15%114711) anunsaUssyndldmaluladieasaassauinnssulng o

MoUlaNdAINUADINITVOIRAAIMNTTUATINETIA tAEd

a

JnANWI@NARNLIVINUNL

[d v 1

Juine1nsndn a1evnenesn

PRy X A 1 A aa o a o
NN UIYVUINN FLYEN 1N7ua@@ﬂwaﬂqiﬁ8ugﬂqﬂ

' [
v A Y v

2 il fLirFuuimsasysziliuauiianela el

A3

Calle

=p

YL

HadnsveInssEuiazilugnisiau

3. NAN1INAABILATBAUIIUNA

3.1 NANSANEN

o v Y

s FefdTian1siseus dmsuriesljuAnsiendviawazlaniailou mensduasuainy

1 1 [

Wuudnnsdofdviaway Al l0U9d0na1nnIsuasn1assa nani1sadudIy wagni1sIesIeu

9 Y 9
lngtnfAnwufiRnuanisfinwiutessesauingussasd Aall
3.1.1 seegdl 1 HANTIHOYRABIAAIINININIYINITIINTIETVNATINITENITHAILIA

AnuslrddmiuauasassAunanIulsenaunis

[

NNTANY MW MAEITeY Tasiedt dunsient dilddnisiauiunainuivins v

AU

!

nsweunslugIuNsasTEaud gudeyanudaviinisensdensaisive (TC) angldidelasanis

Y

1599 JULUUMSISEUINSHERLIRNTSUARRA H1uNTEUIUNTT Al Production Wiaduasuaussauy

a o 1 (Y o

n1s3uiiuuinnssudeddviasiuiumaluladlygiuseiivg dnAnwiljiiauaniad@nuiladn

o I

ULVUUINNSIUFDATTA N1UNTZUIUNS Al Production @adudiunitausddasinis usesaaidude

Y

Advtanisiteudluszeen 2 Wieldidunsddnun (Case Study) lunismeunsesdnuiunfidnu

U3N191193910115 Wgdefdianisiseuidenatuanidawuidn wagnisuseyndldimalulad

Y

o

Unyay1Useding (A) dwsuauasneasside Bea1uningnusenewnfauidiinsuuins uazinluse

ganlumumaluladiaznisaseasseastula
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unaonudoundy FoUsw

Slantumnieus afarnans

JUN 2 UnAIIYINT NSdLATIETANSTAUENNS I UL IANSTUAeATYIA

FudumalulagUgyauseivg (n3edlns, 2567)

'* DC UNIVERSE

Ul 3 funuuuinnssudeddvia kunszuaunns Al Production (DC RMUTK, 2024)

PROTOTYPE OF DIGITAL MEDIA INNOVATION

5UN 4 QR-Code AuMuUNINNITUFDAIIA

(Prototype of Digital Media Innovation) (DC RMUTK, 2024)

dyunanisandunislussesi 1 n1eldisnisaniiueiuves New Model Process:
N - Networking (M5a3131A38%18) nuddndnwufuinisaniafine ladiesraiusiiuainnis

WELNSHAIIUASANURUNAINITING BaTNITESNAULUULINNSTUEDAITA L&A IEY fovean

JuesrauinidfiaenndodiunaufenIsvenaInLsulazena I vnssuaseassa lnayaiy
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FoulallommaimmsiurineeAsniu mdlaiimsiauswiudi@esguagsninanuiuinwman

Y

AadnuluaniuUsznaunis Wanwunlenilviuady wazaruisaunldldnesanlunisimuide

Aviansseuslusree 2

a

3.1.2 5ol 2 namsimurdeAdvanisioud dmiuiesufiAnisdeddvianaslaniasiou

(Virtual Media Lab)

U =2

tnfnwufiRnuaviafnuladeranuilvaifiiieides iiaudendanisisews dmsu

Q

VIEN‘LJQ‘UG]ﬂ’ﬁﬁE)Q Wauazlaniadeu (Virtual Media Lab) 3UWUU Presentation N1uN1514

1%
)=

wnanesun1suiausseulall (Presentation Platform) Tnefiilomuisesnidu 3 Fde leun
1) walulad Virtual Production 91w 14 @laa
2) AAvamuwmus (Digital Content) 9112u 20 dlas
3) maluladUgauszAvgdmiuauasneassd (Al for Creative Work) 37w 13 dlag

o«

3.1.2.1 #efdvianisiseusineaiumalulag Virtual Production

Virtual Production

a

Ul 5 Fefdvian1siBeus walulad Virtual Production

a wva

N3V 5 uansdoRaiansieusifeafumalulad Virtual Production dwmiusesfuins

A aa v R4

donvviauazlaniaiiou (Virtual Media Lab) wisldidudeusyneuniseusuuazarenennimiundidn
SUUIN1IANUIMEININT lngillemaseuaquuiAniiug uvaamalulad Virtual Production aya

WeashuiineitesiuieslJUAn1s naenauuuInieni1suszend llugnaivnssuaseassa wu

¢ A ) 2 v o Xd A9 v & A a aa A
ANEUAT kTt wazlawa Wusu niildedldesrusenaudanive 1w Andsenau I9le wile
Wusgansamlunseuiivardig i Suuinmanuindnns wasanunsadilalienlaegns
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3.1.2.2 FefAdvianisiseudineariv Adviaresumuddmsudin (Digital Content Kids)

W 4 D et N G | P -

WHAT IS

DIGITAL CONTENT 2

S =

IBREERED

JUN 6 FefRdvianiaiseus Aviareuuddmiudin

(Digital Content for Kids)

91n3U7 6 wandofdvianisiious Advanounuddmiuiin (Digital Content for Kids)

dusuriesfURnsdefdviauazlaniaiiou (Virtual Media Lab) Faimwdwiisldiludeusznaunis

1Y

BUIUKALEENDAANUILAKIIITUUTNITAININITYVING 1AgLlanIATEUARULLIAANUIUYDY

'
A =

fAiamauUmuA (Digital Content) waznaluladiaiiouass (Augmented Reality: AR) @adlgnesnuuu

J
wlimnganiuifin Tnsgatiunisiiaueidonlusuuuuiiinlade fesdusznaudadiiie 1wy
amuszneu ale Wetelmdriuuinisaudnmaiving aansaFoudiudsraunisalfiaynauny
IEHG PIERHY

3.1.2.3 ﬁaﬁ%ﬁamiﬁauilﬁmﬁumﬂi‘uiaﬁ‘ﬂzymwﬂﬁzﬁw%ﬁm%’umua%ﬁmﬁﬁ (Al for

o«

Creative Work)

T

sUN 7 Feddviansiseus welulagUgyauseividmsvauaineassa

el

(Al for Creative Work)
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Abstract

This research is an implementation of the Cooperative Education Project and an
integrated study with the work of students of the Department of Surveying Engineering,
Faculty of Engineering, Rajamangala University of Technology, Bangkok, who conducted the
Cooperative Education in the 1st semester of the academic year 2023 at C.M.P. Onshore
Service Co., Ltd. The RTK GNSS Network is used to map the underwater terrain in front of
the wharf in the form of an underwater surface, as well as to calculate and compare the
volume of soil and sediment before and after dredging during the period 2021-2023, and to
use the results of the analysis to predict the volume of soil sediment in the following year.
The data processing was carried out with AutoCAD Civil 3D 2020 to create a model of the
underwater depth surface. The results of the study showed that before dredging, the depth
of the area ranged from 3.00 to -8.00 meters, and after dredging, the depth increased in the
range of —-9.00 to -10.00 meters. When comparing the volume of soil before and after
dredging, it was found that there was a decrease in the volume of soil that was excavated
every year. In 2021, there was the largest volume of soil and sediment to be excavated, in
2022, there was no significant change in soil volume, and in 2023, there was another
increase in the volume of soil and sediment that had to be excavated. The data from the
three years of the study reflect the trend that the volume of soil and sediment in the study
area is likely to increase in the following year. This can be used to support dredging planning

and effective management of the area in front of the wharf.

Keywords: Bathymetric Survey, Cooperative Education, Echo Sounder, RTK GNSS Network,

Sediment Volume, Underwater Topography
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(Mandlburger, 2023) agnslsfinu wid1uidedenaniazaziioudannudimilunislddeya
bathymetry Lﬁamﬁmeﬁé’mgmﬁuﬁaqﬁﬁ WAYIANISNUNIUITIUNTTUNUIIE I IANITAN YT
szuufisjatiunmsuszifiunsiasuulasSesiunasazneuuinamivindiouEelnenss andeya
nMs¥atnanudnuuuanuiinerlunansdeletadeiiios wieuiinisidoulowanisiasziids

Yuwsidiunisanamsadunilililuswanieativayunisdedulanmunisynaen
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[

Antenna AaauURTUdaa 19 2 mud Ae Adu L1, L2 IneuSuAuSuuwiduussenniaangues

¥
Y

AANUAY AANNAAIALAZDU (Accuracy) Uszanad 0.01 — 0.05 wufiuns lusedu RTK Lazfinds
\A399189A21U8NU1 3U Hydrographic Odom HydroTrac Il aunsaldsndudssdiuiinaisiiu
vounaI() asluanuauliuiannturdudsrasiounduumdasu egeslunisiuatud fe
V=5/T Bapruwiudiiladuegivan v fennudivesdesiidumsu Tngdlng drdrsialui
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5.1 M3UsEdlana wagmslaseiiunyaaen MmmuinmUInnsiuyadesodedeyaain

nsdsandni taniessiieliduidnvasiuialdth (surface analysis)
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Franantu = srezmaituhGeieiuaulih - ssermenmiviSeadud@ani
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PNNTIATEYTeya awnsadniunuiiansuiilaulaglddydnualvesdiiauensedu

= 3 = A & [y 1 v A = ! LY v d'
AINUANUVDIUN IG]EJSJﬂ?ﬁLL‘UQﬁE)@ﬂLUu 13 FenU IG]EJLL@@E?%@UNﬂU?NaﬂG}Nﬂ‘UVJﬂ 9 1 ung GNEUVI 7

Number Minimum Elevation {(m) Maximum Elevation {(m) Color
1 -10.00 -9.00
2 -9.00 -%.00
3 -%.00 =7.00
4 =7.00 =600
5 =600 =5.00
; “w “w e
7 -4.00 =3.00
8 -3.00 -2.00
9 -2.00 =1.00
10 =1.00 0.00
11 0.00 1.00
12 1.00 2.00
13 2.00 3.00

SUN 7 NMSHUSALNDLENTZAUAINANVDIUN

Y

JCEP : Journal of Cooperative Education Progress, Vol 2, No. 1, 2025 (January - June)

46



JCEP

Journal of Cooperative

NIeTaniafnuIMInG (U9 2 adun 1 unsiau - lguiew 2568) Education Progress

MravraniisAnundwi

(%
=]

dipdimsuusdiveuensysiuaudnvet Inegldteyadounds 3 U anunsaasulanadl
3.1 Tud w.p. 2564 AzNoULazUSUINTAUATIUSIIVYIABUSD NouNISYAaBNTAIAIINEN

Aaus 0.00 wins TUALET -7.00 Wns naIN1sYRaRNIiAIAINENAINS -9.00 Lwas TUauda -10.00 Wns

Aagun 8

Aoumsyaaan luiinm.2564
o = =] -
Hannudnagnaaa 0.00 was Tlauda-7.00 was

naansyanan lulln.i.2564
fisnnwdnagiaag -9.00 was Taudia-10.00 was

5U# 8 U nsAunseuininiieulse neulasndsnsynaen w.a. 2564

3.2 Tl w.a. 2565 aznauLazUINInsAUATIUSAYLABUSe Aaun1sYnaandAIAILEn
Aaue -5.00 lns Wauds -10.00 W5 naIN15YRaeniA1AudnAtws -9.00 was luauds -10.00

WRs Aagun 9

nounyanenluilnm2s6s
i nuanaginaug -5,00 was Tsuda-10,00

namyaaonTuilnm2ses
- - [ £ -
inmamanognag -9.00 was Tdsuda -10.00 was

3UN 9 USunasiunseusnaminiiguise neulagnaanisynaant w.a. 2565

JCEP : Journal of Cooperative Education Progress, Vol 2, No. 1, 2025 (January - June) ar



JCEP

Journal of Cooperative

NIeTaniafnuIMInG (U9 2 adun 1 unsiau - lguiew 2568) Education Progress

MravraniisAnundwi

3.3 1wl w.a. 2566 aznaulazUSunsAunsausnuiuiisuse feunsyaaeniaininudn
Aaue -4.00 lums LWauds -10.00 wes naIn1synaeniA1Audnasus -9.00 was luauds -10.00

RS AIgUN 10

feumsyaaonluiln.n.2566
fisnnudnagiiaud -4.00 was Taude-10.00 s

nasmsyaaonluiini2566
fimanudnegiaaug -9.00 was Tauda -10.00 was

JUN 10 USIasAunsIuTinieuse neuuasnain1synaany w.a. 2566

NRaNIsANwaInsaasuteyalagldnsmivSeuiisudnnsiungnouivivadneu uwas
9 Y & Y a a = vy 2 X Y

nasn1syeaenuandbiiuiwaldulsinafuiasas neuivinliudiniululdaluvesnisynasn Tu
aanud (w.a 2564 - w.A.2566) Ndwnalatalul we. 2564 TUsHMTAUNGADINITYALINNER Tuvny
U w.a. 2565 TUumsAundesnsyadesiian waglul w.a.2566 TUsumsAuninduanUneauni
wuiwnliuveslsuesiusasaznaulivwiltuiudululdanly

NRANIANTUNUNTITIUTUNTU AutoCAD Civil 3D 2020 Liead1aununiiuseimalau

y X a do = S [ 1 = Y

miaiwwum‘vlmaaqmmaﬂsummﬂaumi‘qmaaﬂagimj’m 3.00 819 -8.00 LWUAT LATWAINIIYNABN
AudnagluLae -9.00 ¢ -10.00 LwnT NITANINUIUINTAUNBURATNAINITYAADNNUINENIS
wWaguwladleeduwildunusumsiukasaznauiinisanadlul w.ea. 2565 waziiudulul w.e.2566
FNANIIINNTEVIUNITYRARN NSWTeuisuUSumsAunoulasndnIsyaaennuitidnisan
Ysumsaungnyaeentunnt laglud w.a.2564 fUSunsiulagnznaufignyneeniInTuilesain

nseenuuuYaaen U w.a. 2565 Linsidsuudaddulsunnsiuneuuazrainisynaen U w.m.2566

JCEP : Journal of Cooperative Education Progress, Vol 2, No. 1, 2025 (January - June) 48



CEP

Journal of Cooperative

NIeTaniafnuIMInG (U9 2 adun 1 unsiau - lguiew 2568) Education Progress

Msasanfisfnufiwmi

4. ARRNISHUEANA

tmdweveunszan U3t 3.8u Ml souvediwesia Mirlona wazuouvsneansAafifinan
TudumideuagimumeluladnmsussiiuUinnsiunazazneumeiniesiiondsnimansenay
Hparuiiden

Fediand Smiirvevoununnatadniifsadedunisatuayulasenud auamnsa
uadnslulFuselomildasdunssuiunisdisng msdansviuudlit Sdodumsysannisand

neaseudnsldUselevilludafiRegralugusssu

5. @NE15919D9

Brasington, J., Vericat, D., & Williams, R. (202 1). Accounting for uncertainty in volumetric
change analysis derived from repeat topographic and bathymetric surveys. Earth

Surface Processes and Landforms, 46(4), 870-884. https://doi.org/10.1002/esp.5072

Calantoni, J., Sherwood, C. R., & Wiberg, P. L. (202 0). Sediment transport and seabed
morphology in coastal environments. Continental Shelf Research, 198, 104120.

Cea, L., & French, J. R. (2021). Bathymetric surveying and morphological change analysis in
ports and estuaries. Journal of Hydraulic Engineering, 147(6), 04021024.

Ferrarin, C., Lorenzetti, G., Bajo, M., & Umgiesser, G. (202 1). Sediment dynamics and
morphological changes in shallow coastal basins. Marine Geology, 435, 106460.
Guerrero, M., Ruther, N., & de Lima, J. L. M. P. (2020). Morphological change detection using

multitemporal bathymetric data. Geomorphology, 367, 107305.

Hernandez, J., Lépez, M., & Gonzalez, A. (2023). Application of single-beam echo sounders
for bathymetric surveys in shallow port areas. Ocean Engineering, 270, 113486.
International Hydrographic Organization (IHO). (2020). IHO standards for hydrographic surveys

(S-44) (6th ed.). IHO.

Li, J., Zhang, Y., & Wang, X. (2022). Multitemporal bathymetric analysis for sediment budget
estimation in harbor areas. Ocean & Coastal Management, 219, 106041.

Mandlburger, G., Pfennigbauer, M., & Steinbacher, F. (2023). Integrated bathymetric modeling
using GNSS-supported acoustic surveys. ISPRS Journal of Photogrammetry and
Remote Sensing, 196, 123-137.

PIANC. (2 0 2 2 ). Dredging and port maintenance guidelines. Permanent International
Association of Navigation Congresses.

Williams, R., Brasington, J., & Hicks, D. M. (2022). Quantifying sediment volume changes using
repeat bathymetric surveys. Geomorphology, 398, 108053.

JCEP : Journal of Cooperative Education Progress, Vol 2, No. 1, 2025 (January - June) 49


https://doi.org/10.1002/esp.5072

CEP

Journal of Cooperative

NIeTaniafnuIMInG (U9 2 adun 1 unsiau - lguiew 2568) Education Progress

MIasaniisAnenfimin

miﬂszmawaLLazu”im'lmi%’agaLaLszias‘aLLanﬁﬂizmmmuaﬂé?wumuwmuz
(Mobile LIDAR) $aufiudaya RINEX a1n&anil NCDC
Taglglusunsy Trimble Business Center
Processing and Integration of Mobile LIiDAR Topographic Laser Scanning Data
with RINEX Data fromm NCDC Stations Using Trimble Business Center

Yuzial 1AaAS, wewail daUsznn waz nunwssad Uatiee*
AMZIAINTINANENT UM INLIABNATUIATIIYUIAANFIVIN

2 auuUUNAUS WUYURUUY LUAFINT NTUNNUNIUAT 10120

Piyarat Keadsiri, Pornpat Chaiprapra and Kanokphan Buano*

Civil Engineering, Department of Civil Engineering,
Faculty of Engineering, Rajamangala University of Technology Krungthep,
2 Nanglinchi Rd., Tungmahamek, Sathorn, Bangkok 10120, Thailand.

*Corresponding author Email: kanokphan.p@mail.rmutk.ac.th
(Received: February 22, 2025 / Revised: May 17, 2025 / Accepted: June 25, 2025)

unAnge

nsfnuiiiiagusrasdiitewmunmundouduiuinlusuan Tassuaduadainuemsld
lUsunsuuszutanadayaniadmingsud1339 lawn Trimble Business Center (TBC), POSPAC
MMS8.5 waz RTK LIB tleliiansnsauszgndldifunusnuivdnldegaiussansam aaugiunisiln
AufuRnvouentfl nsiasnszdeuitevetasdns nsnsununsinuliudaioniu
srezainmua uwagnsufoRnundeuudlatgmiamemihegiaiussuu manmsdiduamuuans
fanszuiunisUssinanadoyaninnisdsanugeivssmadsuasaiwes (LIDAR) uuufasiuy
soeud tneviNsUTEIIARATITUNIILE N1SUTULATBLANBEAARIA LagNITATIAABUAIIUYNADS
Yaatayaniun1siisufigusenineleyanasdnaaiuloyaInnaaay (Test Point) MulUsunsy
Trimble Business Center HaNsAN¥INUIINNTATIVADULATARAINAAIALAABUTDITOYaNDEfAR"
AWannsEUIuMIUUUTINSALNL (Update Scans) @13n3nAIuANATAATALARuTDsdoyaTily
uaTukazuufsliegmeluinaeilaiiAy £10 wufuns Jsazvieuliifiufsaumunzanyes

nsruIunsUssnanadayauazdnennlunisiilidssgnaldivausiuidvdnmadanssudisald

28198UEANS AN

AEARY: Ll TARNUYHUTHNALUURRAIULIEUA, WogdAa1In, N15UsEInanataya LiDAR,

NIATIVADUAIUYNADY, IAINTIUATIY, aniafny
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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

1. UNU

[ I

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
2.1 Yoyaitldlunising
1. Yayaiduges GNSS/IMU/DMI
2. Toaannilg uuenTLHUAIS
2.2 voulaRuiiAnm
U3NAITBUNTURHUTITT 21ANETI NFUNNLILAT
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