nsarseluladanamnssy dlageainsal U9 1 atuil 2 nsngipu - 51437A8 2568

Industrial Technology Valaya Alongkorn Journal Vol. 1 No. 2 July - December 2025

) =2 = Y] o av
nsWaYgeniwaadaIuAaslnamasiWinszuaaausuAusTULITY
The Development of Training Programmable Logic Controller Control

Ac Servo Motor and Vision System

1 v o

awa Junsusehivg’, A3I990 waaw', e N NAFUIIR’, YUNa Unuanys’,
U5we) Tandna!, Ssuuvt leeans’ uae deoaly Homsal

Yansri Somsrithum®, Songsak Ninthithin', Chaipol Junpradit’, Siriwan Polset", Kititsak Wadsuntud',

Chumpon Patummakason', Prach Jaikwang', Theeranon Chaiyakun' and Chaichayo Suetrong’

A iyimnssuwanmseinduasenusudlni, anmalulaganannssy,
winedesvigalageasnsal Tunszususyudus, Unusni, 13180, Ussinalny

'Mechatronics and Electric Vehicle Engineering Department, Faculty of Industrial Technology,

Valaya Alongkorn Rajabhat University under the Royal Patronage, Pathum Thani, 13180, Thailand

*Corresponding Author E-mail: siriwan@vru.ac.th

SUUNAIU (Received) : November 13, 2025 /USUlALY (Revised) : December 22, 2025 /mausuunaaiu (Accepted) : December 25, 2025

unAnga

wmmﬁinLauamﬁmmﬁqm?]nﬁuaa%muaumaﬁwamaﬂw%mzLLaaﬁuiauﬁUizuuﬁ%u \ipensedu
finwemaysun1smuaunsedsufifunisiuinmluuiungaavnasuga 4.0 nedatmnenmsadieiosdions
SeudigldansnifoulvsunsufiveainuauiseshuasFenldidudedaduladauentuiuléags 35dudunis
Uszneudae (1) senuuudaninenssuuazaduiurineu (step diagram) wéoudeanalnluaz 10 mapping (2) e
TUsunIuAIUANAIY GX Works2 (ladder diagram) 14 a1 UTUSWATUA1 Python UL Raspberry Pi @1%3un1
Uszanananmaniiuuay wazdanadiuungunsnsnanuazdmasuiiedsnisiwoslnazyadundndludasiiumis
wWhnine (3) negeumshaiunininesndes nsuanildsudyyin wagrsasanuvasade Tasfinisuszidunig
wnzanTamsldaudsuuuussifiunnsgiu 5 52U asoungy 4 7 Tdun msfisfsgunaal n1seonuuUIEUUAIUAN
MMINzaNRonSINUATR waganumnzaudentsldau nansveaeswuitAziLUedE 4.14 S3AUANIN 9afilan
wuRensfnnsgunsniuazanusiuaudeus Tnsfianuagmnlunisléonu Ssoglussdutunasdiowds 3.35 uariagn
sryifluteusuusafinfy aguldiyainiivandiussdvsamuazanumnzasdmivltidudonsaouduiiuead
woslwewod wazusduidunelifioudenlomauifunisufoaliass uazndousosengmsiiuanuazaanlen

mﬂ%awiam?aﬂhaqmmuﬂﬁﬁuLLazmiﬂimﬁuﬂmiﬂuzL%qﬂ%mml,ﬁuLaﬁlumuau’mm

AdnAsy : WWsunsudaaednaeulnsaaes, weshiwawesliihnssuaadu, ssuuity, n1saauaunIsiown, Yarn

U URNS



nsarseluladanamnssy dlageainsal U9 1 atuil 2 nsngipu - 51437A8 2568

Industrial Technology Valaya Alongkorn Journal Vol. 1 No. 2 July - December 2025

Abtract

This paper presents the design and development of a Programmable Logic Controller (PLC) training kit
for AC-servo motion control integrated with a machine-vision subsystem. The kit is designed to enhance
learners' ability to integrate high-precision motion control with visual perception for Industry 4.0 applications.
The primary objective is to provide a hands-on instructional instrument that allows users to develop PLC
programs for commanding servo axes and executing vision-based decisions for real-time automated sorting.
The methodology followed a three-phase approach: (1) Architectural design and sequence specification,
including comprehensive wiring diagrams and 1/O mapping; (2) System implementation, utilizing ladder logic
within GX Works2 interfaced with a Python-based Raspberry Pi application for image processing (shape
classification of circles and squares) to drive servo and pneumatic actuators; and (3) System verification,
encompassing camera triggering, signal handshaking, and safety circuit validation. A usability evaluation was
conducted using a five-point Likert scale across four dimensions: hardware installation, control-system design,
laboratory suitability, and practical applicability. Results yielded an overall mean score of 4.14 (Very Good).
While hardware installation and structural robustness were identified as primary strengths, ease of use received
a moderate score (mean 3.35), highlighting an area for iterative improvement. Ultimately, the training kit serves
as an effective instructional aid for PLC, AC-servo, and machine-vision integration, successfully bridging the gap
between theoretical concepts and industrial practice. Future work will focus on enhancing user interface (Ul)

accessibility, SCADA connectivity, and expanded quantitative performance metrics.

Keywords : PLC, AC-Servo, Machine Vision, Motion Control, Training Kit
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Device Name Comment
MO Station
M1 Home

X000 Start
X001 Stop
X002 Stationl
X003 Home
X004 Reset System
Y000 PLUSE
Y001 System on
Y002 DIR
Y003 Station Off
Y004 Home
T1 timerl
T2 timer2
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AnJBauusAII51U (Standard Deviation: SD) Wity 0.78 iflefinnsanifunedenuiteglussiuanumnzassnnyn
Jolsvsanuanuiniutes lawn 2.1 @anglui/lnuansaniug 2.2 Mload 2.3 veialulasiuswailwes (Raspberry Pi)
2.4 YoaBuNm/L01ANR

M19199 4 HansUsEiuaumngadlunsInUoR

L a a [
nvBn1sUTTIU NanN1sUITLAU AU

ALY A1 S.D.

3. aAnuwmanzanlun1sinU{Un

3.1 MsHnlgvinwe Wiring (13810 Input/Output) 4.15 0.67 fun
3.2 msflnldAdaitugiu (LD AND OR OUT SET) 3.9 0.78 U1unand
3.3 msflnldfdsszend (BCD BIN MOVE CMP) 4.5 0.51 fln
3.4 nMsAnPsulusunsILUL wanneslnezunsy (Ladder Diagram) 4.15 0.81 fann
3.5 nsE @ euldsunsuPLC Annanuussalulasiusiwaiyes 3.6 0.82 Urunany
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