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Development of a Web Application for Counting Graduates Attending at the Royal

Graduation Ceremony Rajamangala University of Technology Isan

Napassorn Kemkrathok!, Phennapha Thumsanthia?, Nithi Kerdmongkhon!" and Ekkachai Jueng?

! Computer Science Program, Faculty of Science and Liberal Arts, Rajamangala University of Technology Isan

* Corresponding Author: niti.ke@rmuti.ac.th, Tel: 061-3582942
(Received: October 14, 2024; Revised: November 25, 2024; Accepted: December 4, 2024)

Abstract

Rajamangala University of Technology Isan holds its annual graduation ceremony each academic
year. The Graduate Statistics Division plays a crucial role in managing data and coordinating with relevant
departments. However, the previous system using Excel had limitations such as delays, data recording
errors, and lack of real-time functionality. This research aims to develop a web application for graduate
counting that is fast, accurate, and supports simultaneous multi-departmental usage. The system was
developed using Next.js and MySQL through systematic analysis, design, and evaluation processes. The
newly developed graduate counting system enhances user convenience by providing internet
accessibility, reducing complications from relying on traditional Excel files, resulting in faster and more
accurate data management. Additionally, the system supports real-time operations, allowing various
departments to view graduate status information immediately without waiting for updates from any
particular department. The evaluation conducted by five experts showed that the system performed
excellently, achieving an average score of 4.53 out of 5.00 with a standard deviation of 0.48. The system
significantly improves data accuracy and processing speed while effectively supporting inter-
departmental coordination. This new implementation demonstrates substantial improvements in data
management efficiency, accessibility, and real-time collaboration capabilities across different university

departments involved in the graduation ceremony organization.

Keywords: Web Application, Graduate Counting, Data Management System

Please cite this article as: N. Kemkrathok, P. Thumsanthia, N. Kerdmongkhon, and E. Jueng, “Development
of a Web Application for Counting Graduates Attending at the Royal Graduation Ceremony Rajamangala
University of Technology Isan,” The Journal of Engineering and Industrial Technology, Kalasin University,

vol. 2, no. 6, pp. 1-17, 2024.
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Improvement of the Production Process for Handwoven Shawls with Nature Dye Printing

to Add Value and Reduce Waste by Applying Value Strem Mapping
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Abstract

This research focuses on studying the production process of handwoven shawls with
natural dye printing (ECO PRINT) with the objectives of analyzing production steps and developing
strategies to reduce waste and enhance product value. The research involved field data collection
at Ban Dong Noi, Moo 5, Huai Pho Subdistrict, Mueang District, Kalasin Province, using production
process charts and value stream mapping as key analytical tools. The production process is
divided into two main parts: cotton weaving, consisting of seven steps with an average duration
of 761 minutes per cycle, and natural dye printing, comprising 24 steps with an average duration
of 405.6 minutes per cycle. Data collection and time analysis were conducted over five production
cycles. The analysis identified key wastes in the process, including unnecessary movements and
waiting times, which can be addressed by workspace organization, the use of supporting
technologies such as storage tools and automation, and improved time management. These
improvements reduced production time by 5.2% and movement distances by 40%, enhancing

process efficiency, minimizing waste, and sustainably increasing the value of ECO PRINT products.

Keywords: Hand woven fabric, Natural dye printing, Value-added activity analysis, Value stream

mapping, Waste reduction

Please cite this article as: N. Wichachai, T. Suphon, S. Jomthrak, A. Saengsathien, and P. To-on, “Improvement
of the Production Process for Handwoven Shawls with Nature Dye Printing to Add Value and Reduce Waste
by Applying Value Strem Mapping,” The Journal of Engineering and Industrial Technology, Kalasin University,
vol. 2, no. 6, pp. 18-33, 2024.
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Abstract

This research presents the application of the Fuzzy VIKOR method as a multi-criteria decision-
making (MCDM) technique to determine the most suitable approach for developing bamboo-based
products. The study began by defining five decision criteria: production cost (C1) marketing (C2)
government support research and innovation (C3) collaboration between communities and
entrepreneurs (C4) and environmental sustainability (C5). Eight alternatives were considered, including
household products (A1), furniture and decorative items (A2), tools and equipment (A3) handicrafts and
souvenirs (Ad) eco-friendly products (A5) construction products (A6) health and beauty products (A7)
and food and beverage products (A8). The evaluation was based on input from five experts. The results
revealed that Alternative (A5) was the best option, with S;= 0.00, R; = 0.00, and Q; = 0.00, indicating the
closest proximity to the ideal solution. Alternative (A8) had values of S; = 0.97, R, =1.34, and Q; = 0.36,
while Alternative (A7) had values of S; = 0.81, R; = 1.66, and Q; = 0.45, respectively. The least suitable
alternative was Alternative A6 had values of S;= 0.97, R;= 3.79, and Q;= 1.00 the highest values observed.
This research demonstrates its effective application in decision-making when selecting complex

approaches to bamboo product development.

Keywords: Fuzzy VIKOR, Multi-Criteria Decision Making, Bamboo Product Development

Please cite this article as: S. Thongkaew, S. Hongthong, P. Nasawat, N. Kanchanaruangrong, W. Taptimdee and
K. Chongsri, “Application of the Fuzzy VIKOR Method for Decision-Making in Bamboo Product Development,”
The Journal of Engineering and Industrial Technology, Kalasin University, vol. 2, no. 6, pp. 34-49, 2024.
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o
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M13199 3 AzuUUEFEInYNs 5 Au Jouinlu MCDMaker-software

Decision | Alternatives
1 c2 c3 ca c5
maker /Criteria
Al 0.5,0.7,09 | 0.3,0.5,0.7 | 0.3,0.5,0.7 | 0.5,0.7,0.9 | 0.3, 0.5, 0.7
A2 0.3,0.5,0.7 | 0.1,0.3,05 | 0.1,0.3,05 | 0.7,0.9,1 |0.1,0.3, 0.5
A3 0.1,0.3,0.5 | 0.1,0.3,0.5 | 0.1, 0.3, 0.5 | 0.3, 0.5, 0.7 | 0.1, 0.3, 0.5
D1 Ad 0,0.1,03 | 0,0.1,03 | 0,0.1,03 | 03,05 07| 0,0.1,03
A5 0,0,01 | 07,091 |0507,09| 09, 1,1 |03 05,07
A6 0,0.1,03 | 0,0,0.1 0,0,0.1 [0.1,03,05| 0,001
AT 0.7,0.9,1 | 05,0709 03,05 07| 07,09 1 | 03,05, 0.7
A8 07,09,1 | 07,09, 1 |0507,09| 09, 1,1 |05,0.7, 09
Al 0.7,0.9,1 | 03,0507 03,05, 07|05, 07,09 | 0.1, 03,05
A2 07,09,1 | 0,0.1,03 |050709| 07,091 |0.1,03,05
A3 0.3,0.5,0.7 | 0.1,0.3,05 | 0.1, 0.3, 0.5 | 0.3,0.5,0.7 | 0,0.1,0.3
Ad 0,0.,03 | 0,001 | 0,01,03 |03,05 07| 0,0, 0.
b2 A5 0,0,01 | 07,091 | 07,091 | 09,1,1 |05 0.7, 09
A6 0.1,03,05| 0,0,01 | 0,01,03 |0.1,0305| 0,0,0.
AT 0.5,0.7,09 | 0.3,0.5,0.7 | 0.3,0.5,0.7 | 0.7,0.9,1 |05, 0.7, 0.9
A8 0.7,09,1 | 05,0709 |05 0709 | 07,091 | 05,0709
Al 0.5,0.7,09 | 0.3,0.5,0.7 | 0.1, 0.3, 0.5 | 0.5, 0.7, 0.9 | 0.1, 0.3, 0.5
A2 0.1,0.3,0.5 | 0.1, 0.3, 0.5 | 0.1, 0.3, 0.5 | 0.3,0.5,0.7 | 0,0.1,0.3
A3 0.3,0.5,0.7 | 0.1,0.3,0.5 | 0.1, 0.3, 0.5 | 0.3, 0.5, 0.7 | 0.1, 0.3, 0.5
Ad 0,0.1,03 | 0,0.1,03 |0.1,0.3,05 03,05 07| 0,0, 0.
b3 A5 0,0,01 |05,07,09|05 0709 07,091 | 07,009, 1
A6 0.1,0.3,05| 0,0.1,03 | 0,0.1,03 |0.1,0.3,05| 0,0,0.1
AT 0.5,0.7,09 [ 0.3,0.5,0.7 | 05,0.7,09 | 07,09, 1 |0.3,0.5, 0.7
A8 0.7,09,1 |05,0.7,09|05 0709 | 07,091 |05,0.7, 09
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M13199 3 AzUUEEIYNs 5 au Jouinlu MCDMaker-software (sg)
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Decision | Alternatives
c1 c2 C3 ca C5
maker /Criteria
Al 0.5,0.7,090.3,0.5,07]0.1,03,05]05,07,09| 0,0.1,0.3
A2 0.3,05,07| 0,01,03 |0.1,0.3,05]0.5,07,09| 0,0.1,0.3
A3 0.3,05,0.7]0.1,03,05(0.1,0.3,0.5 | 0.3,05,0.7 | 0.1, 0.3, 0.5
A4 0,0.1,0.3 0,0.1,0.3 0,0.1,0.3 | 03,05 07| 0,0.1,0.3
D4 A5 0,0,0.1 0.7,09,1 |0.5,0.7,0.9 09, 1,1 0.7,09,1
A6 0,0.1,0.3 0,0,0.1 0,0,0.1 0.1,0.3,0.5 0,0,0.1
AT 0.5,0.7,09]0.3,0.5 0.7 (05,07,09| 07,09,1 |0.5 07,09
A8 0.7,09,1 10.5,0.7,09|05,07,09 | 07,091 0.7,09,1
Al 0.5,07,09(03,0.507)0.1,03,05| 0.7,09,1 |0.1,0.3,0.5
A2 0.1,0.3,05| 0,0.1,03 |0.1,0.3,0.5|0.1,0.3,0.5| 0.1, 0.3, 0.5
A3 0.3,0.5,0.7]0.1,03,05| 0,0.1,0.3 ]0.3,05,07| 0,0.1,0.3
Ad 0,0,0.1 0,0.1,0.3 0,0.1,0.3 |1 03,05 07| 0,0.1,0.3
> A5 0,0,0.1 0.7,09,1 0.7,009, 1 09,1,1 0.5,0.7,09
A6 0,0.1,0.3 0,0,0.1 0,0,0.1 0,0.1,0.3 0,0,0.1
AT 0.5,0.7,09]0.3,0.5,0.7103,05,0.7| 07,09,1 |0.3,05,0.7
A8 0.7,09,1 |0.5,0.7,09 03,05 07| 07,09,1 |0.3,05,0.7
m51ed 4 Smmnamindnisdaaula
1 Cc2 C3 Cca C5
0.90,1.00,1.00 0.70,0.90,1.00 0.70,0.90,1.00 0.90,1.00,1.00 0.70,0.90,1.00
09,11 0.7,09,1 0.7,09,1 09,11 0.7,09,1
09,1,1 0.7,09,1 0.7,09,1 09,1,1 0.7,09,1
09,1,1 0.7,09,1 0.7,09,1 09,1,1 0.7,09,1
09,11 0.7,09,1 0.7,09,1 09,11 0.7,09,1
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M19199 5 sauumsngnisdndulangy

Alternatives/Criteria C1 Cc2 C3 C4 c5
Al 0.54,0.74,092 | 0.30,0.50,0.70 | 0.18,0.38,0.58 | 0.54,0.74,0.92 | 0.12,0.30,0.50
A2 0.30,0.50,0.68 | 0.04,0.18,0.38 | 0.18,0.38,0.58 | 0.86,0.66,0.82 | 0.06,0.22,0.42
A3 0.26,0.46,0.66 | 0.10,0.30,0.50 | 0.08,0.26,0.46 | 0.30,0.50,0.70 | 0.06,0.22,0.42
Ad 0.00,0.08,0.26 | 0.00,0.08,0.26 | 0.02,0.14,0.34 | 0.30,0.50,0.70 | 0.00,0.06,0.22
A5 0.00,0.00,0.10 | 0.66,0.86,0.98 | 0.58,0.78,0.94 | 0.86,0.98,1.00 | 0.54,0.74,0.90
A6 0.04,0.18,0.38 | 0.00,0.02,0.14 | 0.00,0.04,0.18 | 0.08,0.26,0.46 | 0.00,0.00,0.10
AT 0.54,0.74,092 | 0.34,054,0.74 | 0.38,0.58,0.78 | 0.70,0.90,1.00 | 0.38,0.58,0.78
A8 0.70,0.90,1.00 | 0.54,0.74,092 | 0.46,0.66,0.86 | 0.74,0.92,1.00 | 0.50,0.70,0.88
4.4 NANIANUIUAANGALATIENEAVENIN
HANIANINAIRTAALAZLENgAUDLNME LandtunTIeN 6
A13199 6 AATIAALATRENGATBINNI
Best/
C1 c2 C3 Ca C5
Worst
F 0.00,0.00,0.10 | 0.66,0.86,0.98 | 0.58,0.78,0.94 | 0.86,0.98,1.00 | 0.54,0.74,0.90
F 0.70,0.90,1.00 | 0.00,0.02,0.14 | 0.00,0.04,0.18 | 0.08,0.26,0.46 | 0.00,0.00,0.10
4.5 NAN1TANUINTLELYNN (S UL R)
HANTTIZEENINTIN WagTveeinegean wanslunisnen 7
M19199 7 SPEENNTIN WAL SEEENaENan
S and R values S R
Al 2.47,2.56, 2.37 0.69, 0.82, 0.91
A2 261,285, 2.77 0.66, 0.73, 0.71
A3 2.80, 3.04, 2.98 0.65, 0.67, 0.63
Ad 2.72,3.20,3.23 0.70, 0.84, 0.86
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M13197 7 Sre¥nNTIN WAzsEerinegan (se)

S and R values S R
A5 0.00, 0.00, 0.00 0.00, 0.00, 0.00
A6 3.05, 3.90, 4.31 0.90, 1.00, 1.00
A7 1.67,1.71, 1.56 0.69, 0.82, 0.91
A8 1.36, 1.41, 1.20 0.90, 1.00, 1.00
A15197 8 HANSATUA S*, S-, R* uag R-
S* S- R* R-
0.00,0.00,0.00 3.05,3.90,4.31 0.00,0.00,0.00 3.05,3.90,4.31
A1519% 9 wan1sATLAT 28195Us2an5 1w Tngfiarsananulnameeiu
Alternatives o mmausl,ulqmmm (Ildeal Solution) N1uAYH Q
VNAFNTNINEAUNGAIINATNNUTT HEAS ust
Al 0.81, 0.66, 0.55 oA A N o -
MUudnInaawInasu (A5) 4A1 Q = 0.00, 0.00,
A2 0.86, 0.73, 0.64 0.00 “gQLﬂUﬂ"lﬁé’]ﬁlqm wanaliiiudn (A5) 1u
A3 0.92. 0.78 0.60 madeniilndiAssiudneulugauafuinian
wazadsgndanidunuiniamanluniswaun
Ad 0.89, 0.82, 0.75 - o . “ o w a o
NANAUNINNH NIWADNDUAUTD (A8) WARA U
A5 0.00, 0.00, 0.00 gIsLazAIeny 1A Q = 0.45, 0.36, 0.28 @
A6 1.00’ 1_00’ 1.00 L{:JUF]IWG%?EN'&QJJ'I LL?{W\TJI'] A8 ﬁmmmmzamﬁu
Juduil 2 uazmadennandueiilequainuay
A7 0.55, 0.44, 0.36 o o
AU (A7) Taa1 Q = 0.55, 0.44, 0.36 dUAUT
A8 0.45, 0.36, 0.28 3 AUESU

91NA1599 9 NM3UTEENALY Fuzzy VIKOR Tu
A5AAAULADNLUINIINITHAILINARD UN N bel

PelianunsadnaduaudIAgrsmisdenta
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[y

M1519% 10 NSUSEUNEUNISINAIRUAINNED

fiey
Alternatives S; Ranking R; Ranking Q; Ranking
Al 0.81 5 2.49 a4 0.67 a4
A2 0.71 3 2.77 5 0.74 5
A3 0.65 2 2.97 6 0.79 6
Ad 0.81 a4 3.09 7 0.82 7
A5 0.00 1 0.00 1 0.00 1
A6 0.97 7 3.79 8 1.00 8
AT 0.81 5 1.66 3 0.45 3
A8 0.97 7 1.34 2 0.36 2

NANSA 10 NANNTILATIENRAYTD Fuzzy
VIKOR U371 matdenudndusiniduingse

a v & & Aaa ~ P
Fanaad (A5) LUUNILADNNANEALLBININUA

q

S, R wade Q; AWian

MdSi IR Qi kdRanking

0.81 2.49 0.67 4

8

0.97 1.34 0.36 2 6 4

2

6 0.652970.796

0.00 0.00 0.00 1

JUN 2 HansIATeinsUsvenaldis

Fuzzy VIKOR

13U 2 uandliifiuimadendlndides
vUﬁWWBUIUQﬂMﬂ@NWﬂﬁQW Asgniasadu
WISV NS AILRARA ANl n1aden
5u madenuanimeiormisuaria3 seiy (A8)
LLazmaLﬁaﬂwé‘mﬁmsﬁl,ﬁ'aqsumwLLazmmam
(A7) arsgnitansandunmadendrsedlunsdld
Aadesdalunisaidunsmadennaniueii

ulinseodaninasu (A5)

5. afUseuazasUNa

(%
av A o

AT nausvAlin MCDM WUURANIHEY
TunssinduladenuuIniansimunGnineain
el Tneisuduainmstviunnasiniddynuay
AoIN15Y0INa UIamAYuBUNa U Ugnle 5
nauidnaulafiszylueidoide dununisudn
(C1) Msmanm (C2) MadUaYUINNIATE 39

9

LaruIRNTIU (C3) AIUTINTDTENINIYUVULAE
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FUszneunis (C4) mwdsduuazdanden (C5)
finaiden (Alternatives) 8 Mudon Ao WaRI UM
Tunsusou (A1) wosiiaasiazueennieg (A2)
Lﬂ‘éaqzﬁaLLasqﬂmﬁ (A3) unanssuLazsi
5¥8n (AG) ARSI uinsneduIndau (A5)
wAnSusiluaunioadns (A6) nandasiiaguan
LAaEAININY (A7) WAy NARA MY 9INITHAY
\A303RY (A8) LLaﬂsi’fQ’Lﬁ?j'mmiingﬂaUﬁw AU
YIS 3 AU ANUQAAINNTTN 1 AU WATWAIU
NaRAMI 1 AU

ﬁmﬁ'uﬂau%gaiuﬁwmmimﬁ MCDMaker-
software \Jugendwisoeulatifivrendtaminig
sndulauuunaneinmet (Multi-Criteria Decision
Making: MCDM) Nan1531AS18% A 21835 Fuzzy
VIKOR #U31 M1ata onnand e idudnsee
Aawanden (A5) umadeniidiigaiiosanilen
S, =0.00, R = 0.00 kaz Q = 0.00 A7 ga B9
wandlififiuimmadenilndidssiummeulugau
ARnfign Asgniiarsadunuimmdnlunis
WAUIHNANA NN TH LarNIUaanKEnA 9l
9MTHATLATERY (A8) AN S, = 0.97, R, = 1.34
ey Q; = 0.36 LLawmLﬁaﬂmﬁmﬁm%tﬁaqﬁumw
WarANaIN (A7) 4@ S, = 0.81, R, = 1.66 uay
0. = 0.45 AINEIFU EIUNIILE 0T & AN
wanzautiosfianie wanfusilununoains (A6)
4A1 S, =0.97, R =3.79 kag Q = 1.00 qqﬁq@
fofveamaiansinnisdoyadiiniunguiaied
Uaueausadiglunsinduladesnuuinienis
W ndndugianla n1sla3s Fuzzy VIKOR i

Tiannsadnannuaud1Aguesniadontags

AL wazn1sdnn1siua N liLiueulaz A
aguieethelunsdndulefidanududeunans
wnagilaeg1eduszd@nsain dmsusuidelu
auAnE 1duuuriunaila MCDM 1y TOPSIS,
MOORA, WASPAS, EDAS, CODAS, MARCOS iay
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nAnfasiidudeudy 9 vedwausasianasinig

dnaulanazymadanls
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Abstract

This study aims to investigate the factors affecting biogas production from cassava pulp and
wastewater. Experiments were conducted using five ratios of cassava pulp to wastewater: 1:1, 2:1, 3:1,
1:2, and 1:3. ANOVA analysis revealed that the ratios significantly influenced biogas production, with the
1:3 ratio yielding the highest gas output of 8.81 liters on day 13. In comparison, the 1:2 ratio produced
6.17 liters, while the other ratios (1:1, 2:1, and 3:1) resulted in significantly lower outputs. Further
experiments using an 80-liter fermenter at the 1:3 ratio examined stirring speeds of 45 and 110 rpm. The
results showed that 110 rpm improved microorganism and nutrient distribution in the fermenter,
reducing the accumulation of inhibitory substances such as fatty acids. This led to biogas production
starting on day 5 and increasing steadily to a maximum of 45.14 liters on day 13. In contrast, the 45 rpm
stirring speed began biogas production on day 7, with a peak output of only 21.58 liters. These findings
confirm that the 1:3 ratio and a stirring speed of 110 rpm are optimal for biogas production from cassava
pulp and wastewater. This research can be applied to enhance biogas production efficiency in industrial

settings.

Keywords: Anaerobic digestion, Biogas, Cassava pulp, Wastewater, Optimal ratio

Please cite this article as: N. Yubonchu, P. Neamsaeng and T. Sudsuansee, “Factors Affecting Anaerobic Biogas
Digestion from Cassava Pulp and Wastewater,” The Journal of Engineering and Industrial Technology, Kalasin

University, vol. 2, no. 6, pp. 50-65, 2024,
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