ISSN: 1906-9553 (Print)
JOURNAL OF ISSN: 2651-1053 (Online)

INFORMATION SCIENCE AND TECHNOLOGY

Volume 12. No.1 January - June 2022

Research Papers

v v ¢

MIAUNINGYAIHFTUSLAE AT YO AN BN UTEANTAINAITVIDIITYL. oereitenenseersensserrsenssensennsins e 1

@

wsuns U

mMInensaitTinausserauluuT AN U DU ST IMElAS IS TEUUUSEAMUUUTBUNGU ... 13

o a a I~ a a é
Snumann 9@de7 uay asauils Qilndians

9

wuudiaeensssuivimasiyednnsindeulmmematialaseneyseaiensuudsinunnis
BB U UL IRV ITITEIYFULUUD YD, ..o rerversser e85 st 27
dananado Iutleydous

UL UN AT AT UT N A UG UNA TN TTUTITATN. e stsse s s e 37

<
v a [ [ v 6

{]ﬁ AR WININT, dNIF WIIUNDI UaS YNUY Snulnan

]

D35UN13158UFVBUATOIEMTUNTYIMUIENITAARIAGUIY COVID-19....crrrrerrestirsssmesssssessessssssssssssssssessssssssssssssssses e sneee e a7
fans ussdening uaz 153 IseRugnes

05729N 158N VDINA LI IENATULADN I TUTEUIANAN TN oo 61
Sh quanus, vane duRledny, Jvawa Auan way ARl Yiugissal

QN UUA AR TUAITTUTA THOHEIBTE...ooreerterrensentesesssssesssssseses e e 67
Gasniavng, Annya Snlnwesd uag inw Ainds1sduns

LATUE LA UL ME B A5 TS TUTEN B U USEUIUURN D e 81

o a

sz Iuns, algidl ASIyad, Ly dwinesdt uar §9a91 glunuas

SRIPATUM mmmm
UNIVERSITY



JOURNAL OF INFORMATION SCIENCE AND TECHNOLOGY (JIST)
ISSN 2651-1053 (Online), ISSN 1906-9553 (Print)

The Journal of Information Science and Technology (JIST) is an academic journal established by the collaboration
of 21 faculties that conduct courses related to Information Technology, namely, Bangkok University, Dhurakij
Pundit University, King Mongkut's Institute of Technology Ladkrabang, King Mongkut's University of
Technology North Bangkok, King Mongkut's University of Technology Thonburi, Mae Fah Luang University,
Mahanakorn University of Technology, Mahasarakham University, Mahidol University, Nakhon Phanom
University, Panyapiwat Institute of Management, Prince of Songkla University, Rangsit University, Siam
University, Silpakorn University, Sripatum University, Thai-Nichi Institute of Technology, Walailak University,
Burapha University, Phayao University and Ubon Ratchathani Rajabhat University. According to the agreement
of deans of all faculties (Council of IT Deans of Thailand (CITT)), Mahanakorn University of Technology was
appointed as a coordinator of the journal.

The journal was established in 2010 and plans to publish 2 issues per year (JAN — JUNE and JULY —
DECEMBER per year). The journal was established first print journal publication in 2010 (Vol 1. No.1) with ISSN
1906-9553 (Print) and plans to publish 2 issues per year on during January - June and July - December. Also the
journal was established first online journal publication in 2010 (Vol 1. No.1) with ISSN 2651-1053 (Online) and
plans to publish 2 issues per year on during January - June and July - December.

EDITOR IN CHIEF

Werasak Kurutach, Mahanakorn University of Technology, Thailand

ADVISORY BOARD
Pisit Charnkeitkong Krisana Chinnasarn Sunantha Sodsee
Panyapiwat Institute of Management, = Burapha University, King Mongkut's University of
Thailand Thailand Technology North Bangkok,

Adisak Suasaming
Thai-Nichi Institute of Technology,
Thailand

Pattanasak Mongkolwat
Mabhidol University, Thailand

Siridech Boonsang
King Mongkut's Institute of
Technology Ladkrabang, Thailand

Thana Sukvaree

Sripatum University, Thailand

Nathaporn Karnjnapoomi
Silpakorn University, Thailand

Pornthep Rojanavasu
University of Phayao, Thailand

Panavy Pookaiyaudom
Mahanakorn University of
Technology, Thailand

Sasitorn Kaewman
Mahasarakham University, Thailand

Phattanapon Rhienmora
Bangkok University, Thailand

Dechanuchit Katanyutaveetip
Siam University, Thailand

Aziz Nanthaamornbong
Prince Of Songkla University,
Thailand

Kriengkrai Porkaew
King Mongkut's University of
Technology Thonburi, Thailand

Thailand

Poonpong Boonbrahm
Walailak University,
Thailand

Chetneti Srisaan
Rangsit University, Thailand

Teeravisit Laohapensaeng
Mae Fah Luang University,
Thailand

Chaiyaporn Khemapatapan
Dhurakij Pundit University,
Thailand

Anong Rungsuk
Nakhon Phanom University,
Thailand

Supawee Makdee
Ubon Ratchathani Rajabhat

University, Thailand

J[ST JOURNAL OF INFORMATION SCIENCE AND TECHNOLOGY | VOL 12 |NO I | JAN — JUN 2022 1



JOURNAL OF INFORMATION SCIENCE AND TECHNOLOGY (JIST)

ISSN 2651-1053 (Online), ISSN 1906-9553 (Print)

Werasak Kurutach
Mahanakorn University of
Technology, Thailand

Rattana Wetprasit
Prince Of Songkla University,
Thailand

Pawitra Chiravirakul
Mabhidol University, Thailand

Sarayut Nonsiri
Thai-Nichi Institute of
Technology, Thailand

Nutchanat Buasri
Mahasarakham University,
Thailand

Mudarmeen Munlin
Mahanakorn University of
Technology, Thailand

EDITORIAL BOARD

Woraphon Lilakiatsakun
Mahanakorn University of
Technology, Thailand

Datchakorn Tancharoen
Panyapiwat Institute of Management,
Thailand

Songsri Tangsripairoj
Mabhidol University, Thailand

Annop Monsakul
Thai-Nichi Institute of
Technology, Thailand

Kaboon Thongtha
Mahanakorn University of Technology,
Thailand

Chatchai Tubgri
Mahanakorn University of Technology,

Thailand

MANAGER

Surakarn Duangphasuk
Mahanakorn University of
Technology, Thailand

Wanvipa Wongvilaisakul
Panyapiwat Institute of
Management, Thailand

Suppat Rungraungsilp
Walailak University,
Thailand

Sasitorn Kaewman
Mahasarakham University,
Thailand

Sureeluk Weerajong
Mahanakorn University of
Technology, Thailand

Benjamas Meansamut
Mahanakorn University of
Technology, Thailand

Kaboon Thongtha, Mahanakorn University of Technology, Thailand

CONTACT ADDRESS

Council of IT Deans of Thailand (CITT),

Faculty of Engineering and Technology,

Mahanakorn University of Technology
140 Moo 1, Cheum-Sampan Road, Nongchok,

Bangkok, Thailand 10530
Tel: +(662) 988-3655 ext 4115

J[ST JOURNAL OF INFORMATION SCIENCE AND TECHNOLOGY | VOL 12 | NO I | JAN — JUN 2022 I



CALL FOR PAPER

Journal of Information Science and Technology (JIST)

Editor in Chief

Werasak Kurutach (MUT)
Advisory Board

Panavy Pookaiyaudom(MUT)
Kriengkrai Porkaew (KMUTT)
Sasitorn Kaewman (MSU)
Pattanasak Mongkolwat (MU)
Poonpong Boonbrahm (WU)
Sarayut Nonsiri (TNI)

Pisit Charnkeitkong (PIM)
Chetneti Srisaoan (RSU)
Siridech Boonsang (KMITL)
Phattanapon Rhienmora (BU)
Sunantha Sodsee (KMUTNB)
Teeravisit Laohapensaeng (MFU)
Thana Sukvaree (SPU)
Dechanuchit Katanyutaveetip (SU)
Chaiyaporn Khemapatapan(DPU)
Nathaporn Karnjnapoomi (SU)
Aziz Nanthaamornbong (PSU)
Anong Rungsuk (NPU)

Krisana Chinasarn (BUU)
Pornthep Rojanavasu (UP)
Supawee Makdee (UBRU)
Editorial Board
Mudarmeen Munlin (MUT)
Sureeluk Weerajong (MUT)
Surakarn Duangphasuk (MUT)
Rattana Wetprasit (PSU)
Datchakorn Tancharoen (PIM)
Wanvipa Wongyvilaisakul (PIM)
Pawitra Chiravirakul (MU)
Songsri Tangsripairoj (MU)
Suppat Rungraungsilp (WU)
Sarayut Nonsiri (TNI)

Annop Monsakul (TNT)
Sasitorn Kaewman (MSU)
Nutchanat Buasri (MSU)
Benjamas Meansamut (MUT)
Chatchai Tubgri (MUT)
Manager

Kaboon Thonghta (MUT)
Submissions

Online Journal Submission
https://ph02.tci-
thaijo.org/index.php/JIST/
Publication Periodicity
Published 2 times a year in
June and December.

(JAN - JUN and JULY — DEC).
(Indexed by TCI tier 2)

JIST Office Address
Council of IT Deans of Thailand
(CITT), Faculty of Engineering and
Technology, Mahanakorn
University of Technology 140 Moo
1, Cheum-Sampan Rd., Nongchok,
Bangkok, Thailand 10530

Tel: +(662)988-3655 ext 4115,
Fax: +(662)988-4027

Peer Review Process

All submitted manuscripts must be
reviewed by at least three expert
reviewers via the double-blinded
review system.

Manuscript Preparation Guide

https://ph02.tci-thaijo.org/index.php/JIST

The Journal of Information Science and Technology (JIST) aims to be the forum through which
researchers, faculties, and experts of the computer and information technology and others technological
related fields share and discuss their high quality research work as well as innovation. Original research
articles, practical applications and innovations in the broad area of computer and information technology
are suitable for publication in JIST.

. Soft Computing:
Artificial Intelligence, Fuzzy and Neural Computing, Genetic Algorithms, Intelligent Agents,
Neural Networks, Natural Language Processing, Robotics and Automation, Image Processing

] Human-Computer Interaction:
Graphical User Interfaces, Multimedia, Interactive Systems, Computer-Supported Cooperative
Work, Human Cognitive Skills, Visualization, and Computer Simulation

o Information Assurance and Security:
Cryptography, Forensics and Incident Response, Biometrics, Security Policies and Procedures

] Information Systems:
Databases, Information Retrieval, Transaction Processing, Distributed and Object Databases,
Data Warehousing, Knowledge Management, Expert Systems, Multimedia Information Systems,
Digital Libraries, Geographical Information Systems

. Networking:
Advanced Computer Networks, Internet Technology and Applications, Distributed Systems,
Wireless and Mobile Computing, Data Compression, Network Security, Enterprise Networking,
Digital Communications

o Programming:
Object-Oriented Programming, Event-Driven Programming, Functional Programming, Logic
Programming, XML and other Extensible Languages, Parallel Programming

. Platform Technologies:
Advanced Computer Architecture, Parallel Architectures, Cluster / Grid Computing, RFID,
Embedded Systems

. System Integration and Architecture:
Software Acquisition and Implementation, System Needs Assessment, Software Economics,
Enterprise Systems, Computing Economics

. Social and Professional Issues:
Professional Practice, Social Context of Computing, Computers Ethics, IT Law, Intellectual
Property, Privacy and Civil Rights

. Web Systems and Technologies:
Programming for the WWW, E-commerce, E-Learning, Content Management Systems, E-
Government and E-Service

o Multidisciplinary:
Bioinformatics, Biomedical Information Systems, Nano Technology

] e-Business and m-Business:
e-Business Process Aspects, Intelligent e-Business System, m-Business, e-Supply Chain
Management & e-Logistics, e-Customer Relationship Management, e-Negotiation, e-Payment, e-
Business Design and Developments

] Business and Information System:
Information management for business applications, Enterprise systems and architecture,
Business systems infrastructure design for information integration, Service-oriented
architecture, Service-component architecture

. Social and Business Aspects of Convergence IT and Ubiquitous Computing:
Economics of emerging technologies, Home and community computing, Economic and social
complexities in CIT and UC, New forms of media and communications

. Internet of Things (IoT):
10T system architecture, loT enabling technologies, IoT communication and networking
protocols such as network coding, and IoT services and applications and technology
development in different standard development organizations (SDO).

. Cloud Computing:
Auditing, monitoring, scheduling, resource registration/discovery, Automatic reconfiguration,
self healing/monitoring, Service level agreements, integration, management.

. Fintech and blockchain:
Development of Blockchain Security Enhancement Technologies, Platform Technology that
Supports Safe Transactions, Financial and Economic Structures, Blockchain's Impacts on
Workstyles, Fast Fintech for Smartphone Application Service Platform.
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The Discovery of Association Rules and Data Analysis
to Optimize Japanese Food Sales
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ABSTRACT - This research aims to study the association between each food menu sold in a
Japanese restaurant by using The FP — Growth Algorithm. The research methodology was
based on the CRISP-DM. Data were from 4,254 receipts which were 16,409 food items sold. As a
result of data cleaning, there were 13,377 items left to analyze. The result found that the food
purchase had eight association rules when using 0.05 as the minimum support and 0.20 as the
minimum confidence. With the highest confidence value, it can be concluded that if customers
bought Tuna, it was likely that they would purchase Salmon too, with a confidence of 52.94%, a
lift of 5.01. There was a dependent relationship between Tuna and Salmon. Additionally, Crab
Rangoon was the most sold item in the restaurant. Set Punpla was the most sold set menu.
Customers usually dined in during 6-7 PM and paid by cash. The result of this study could be
utilized in restaurant promotion and menu suggestions to customers, which would help the
restaurant’s competitive advantage, increase sales volume, make marketing strategies, and find
new business opportunities.

KEYWORDS: Japanese Food, Association Rules, Data Mining, FP — Growth Algorithm, Sales
Analysis
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1¥emen_LM

Crab Rangoon G

Crab Rangoon Promotion

Half order Crab Rangoon

Crab Rangoon Half order

Karake ATUNT
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91113
Appetizers oMl enthden 13
Entrée IMTNIUKAN 9
Maki fveamig 21
Set Punpla P YALUZIINIE 8
Specially Maki % 15 aiiey 17
Salad wan 8
Nigiri/Sashimi UNIYW/ 1T 18
Donburi P 9 3
Hawaiian Sushi Rice mmﬁﬁmﬁm 3
bowl
Side Order w3 0ufee 13
Set Sushi/Sashimi 1A/ 13
Other pmi15152IANELY 25
1A30AL
Beverage iwsosnu lifiueanssed 11
Alcoholic beverage m’%mﬁmmaﬂaaaﬁ 9
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A B €
1 OrderNumber Item ItemType
2 ETOMG Karake Appetizers
3 ETOMG Katsudon Entree
4 ETOMGE Teriyaki Entree
5 ETOMGE Gyoza Appetizers
6 ETOM6 Arizona Roll Maki
7 ETOMG Sake Roll Maki
8 ETOMG6 California Roll Maki
9 VB31C Punpla B Set Punpla
10 JX3HO Sushi Matsu Set Punpla
11 IX3HO Caterpillar Roll Specially Maki
12 IX3HO Tako Salad Salad
13 axic Churchy Maguro Roll Specially Maki
14 CJXIC Salmon Burner Roll  Specially Maki
15 CXicC Tamago Nigiri/Sashimi
16 CIXIC Spicy Shrimp Roll Maki
17 MRWID Dragon Roll Specially Maki
18 MRWIOD Panpa Salad Salad
19 VEGO1 California Roll Maki
20 VEGO1 Spicy Tuna Roll Maki
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A | B [ D E F G H 1
1 OrderNumbiAburi SalmoiAcc Roll  Agen Am £l Alaska Roll _ Arizons Roll Asahi Asparagus Riavocado
2 962 0 0 0 0

3 10846
4 16949
5 23721
6 34699
7 65200
8 86187
9 89977
10 920477
11 95783
12 D0AN3
13 0OFNO
14 DOX4N
15 01AEC
16 02PSF
17 02RE7
18 02XAK
19 02YZH
20 03AH9
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Arafuayu (Support) fie ArauIniuvesiiuau
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Murammivayuveuwasens LHS m1laan

Mumber of Transactions that contain LEIE

Support (LHS) =
Mumher of all Transastions

Support (LHS) 0 MaiUayuuesas1on1s LHS
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'Viﬂ’illﬂ

(Y a R

v v JdY =3

4.2 MIMNgANNTNNUSHIdane3 ueli-nss
3 ¥ o Y o ax =
FuABUMININgANUFURUTAI8danes e Wi-Tnss [14]
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TID taz A1 Support A4A15199 3. LAAIAIDEIIAITIUIURN

mavulu TID wag A1 Support
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f Support
ITEM Sauiine Support
2
yulu TID
Aburi Salmon 186 186/2454= 4.37%
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ITEM Sunuiiiia Support
Yulu D
Alaska Roll 252 252/2454= 5.92%
Avocado Roll 161 16112454= 3.78%
Bento Box 123 123/2454= 2.89%
California Roll 224 224/2454= 5.27%
Caribbean Roll 112 112/2454=  2.63%
Churchy Maguro Roll 247 247/2454= 5.81%
Crab Rangoon 704 704/2454= 16.55%
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1Weyanina1uisesn A support 310110 I desn1n
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M5 4. uaaeiIed NToyas 11 NI EIE 1A Support

0w lihios
FIMITUM SwauiiRaiy Support
Tu TID

Crab Rangoon 704 16.55%
Orange Chicken 608 14.29%
Miso Soup 543 12.76%
Stir fried pork with chili 542 12.74%
Salmon 469 11.02%
Stir fried pork with miso paste 462 10.86%
Tako Wasabi 455 10.70%
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Size | Support Item 1 Item 2
1 0.165 Crab Rangoon

1 0.143 Orange Chicken

1 0.128 Miso Soup

1 0.127 Stir fried pork with chili




Size | Support Item 1 Item 2

2 0.029 Crab Rangoon Orange Chicken

2 0.025 Stir fried pork with chili Stir fried pork with
miso paste

2 0.024 Crab Rangoon Stir fried pork with
chili

2 0.022 Crab Rangoon Stir fried pork with
miso paste

o @ o o
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Alaska Roll => Miso Soup

Salmon Burner Roll => Crab Rangoon

Aburi Salmon => Tamago

Tamago => Salmon

Massago => Tamago

Unagi => Salmon

Aburi Salmon => Salmon

Tuna => Salmon
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HAM3AATIZHYOYAN1TVIBe M NI A1ITOUTA

AsAUNADUNIINGZAIY (Dashboard) 1A 19a1uldas

= a 79 =
5UA 7. UAAINANITAUATIEHUDYANITVIYDINITYLU

U U a

Count of OrderNumber by Item net price and discount by Item Type

tem Type

Hawaiian Sushi Rice bow!
3 Maki
B Nigiri/Sashimi
Salad
Set Punpls
g § T3 R 5 Sashil

netprice  discount

000
4525.00
3 i

15
69778.00
10

Count of OrderNumber

Specially Maki 00 0
Total 1147135.00 1086168.95 34423.05

Item

Count of receipt number by payment type

payment type

Count of receipt number by payment time

Count of receip! number
Count of receipt number

oavment time

Count of receipt number by Order type Count of receipt number by group

Order type
®Dine-in

= a 79 =
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a

namsdinsizitoyanudn Audifivied Ao Crab
Rangoon, Orange Chicken, Miso Soup, Stir fried pork with
chili sauce, Salmon, Stir fried pork with miso paste, Tako
Wasabi, Sesame Chicken Ll& Set Punpla A AN 01113
ﬂismﬂﬁﬂﬂﬂﬁﬁ@ﬂ o Set Punpla, Entree, Specially Maki,
Maki 1182 Nigiri/Sashimi aaey gnarssziudietuda
WA 25.65% To9adNIABTATIATAANITIABI N5 A
2121% tinsinsanlanedaadudumeduduiua 19.09%
Fr3euAI015 1A 18.14% Lazd13efeTean1edn 15.91%
Franariigndnnlduimsuiniiga fe 18.00 - 19.00 u.
389093178 19.00 — 20.00 1. gAAMTNIZNILBTNTAIIUNIN
fign 85.01% danduihu 14.22% wazlduSnmsdads 0.77%
antingdnssumslFuimsifudreanesnniga
61.76% daruuimauniua 35.46% daruuinglasl

uuw 1.75% oz Tilinssea) 1.02%
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Support(LHS, RHS)
Coanfidence (LHS=-RHS) = ——/™™™™
Support(LHS)
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) LY

2y o

uaz RHS veenganuduiusinavundon q fu [13] dou

]
P!

Support (LHS) Aemaiuayugiuunnegiiudisveany

)

o

ANNTUNUF

]
A

' v o d A A v 1. a (d . A
ManduiusHenenIMana (Lif AvA1nlven
msnagluuy LHS nag RHS  Hanuduwusnuuin

A ! Y ¥ o gm ' ' [
Wiﬂvlll [16] TagtmanaunusiaIInnI 1 HFEANNNHNI

o v d '

doalinnuduiusou Saanduiusiasy 1 uaas

Y
gUnuY LHS wag RHS livudeiu(independent) A1avs
° Y
A lden

Support(LHS RHS)

Lift(LHS=-RHS) =
Suppan(_LHS) Snppan(?ﬁs_)

v J

MINIAINNNBOUY (Confidence) ATMANTUNUT (Lif)

' '
@

ueaaldeanns1ei 6. uaaamivayy AmnNuFely tay

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN - JUN 2022 | 1-12

ng | Wimdulemy M i i
avuayu anuiFeiy | anduiug
4 Massago => 0.0162 0.3292 6.0102
Tamago
5 Tamago => 0.0122 0.2961 2.8057
Salmon
6 Aburi Salmon => 0.0127 0.2842 5.1879
Tamago
7 Salmon Burner 0.0143 0.2488 1.5080
Roll => Crab
Rangoon
8 Alaska Roll => 0.0165 0.2421 1.8964
Miso Soup

1 v o J
MANTUNUD
TN 6 uaamaiuayy AIANUTNY Laga
@ v o
anaunwus
ng | Wimdulemy M i M
mivayy | ey | awduriug
1 Tuna => Salmon 0.0165 0.5294 5.0159
2 | AburiSalmon=> | 00118 0.3825 3.6241
Salmon
3 | Unagi=>Salmon | 00125 0.3546 33597

2.8 m3th 1% Wumsrinerfeyaiiiluwadnsumaassls

a Yy ¥+ A o o ¢ wa
vruaue i uihemsgiuiwadaniuinaaeilga

a

a o a 4 AA o 9 a
Nuesanugsne Tasudaswadwiveang il ldaues
Tumseonlds Tuduuaz Iminaudeusuinauesons
a dl ' ¥ o & o s
dumnmadgniezdeiaunuaailulimuinglszacd
Ypan e MIysoa1Y TAgNa13 AN
A o v = o w 1 A & °
noousuld Tavisosdrnuainnuideiuningaga lildrga

H 9
Aavduiusiuinni 1 wieusiuhnansiinsiziveya

dl 1 'Y a A
msveems@tjulugiuuy asaumeunidivesgsne e
vz Iauh TS vl anazwannnszuaumsneluduaelu

BUINA

6. a3wamsIve

= v 4 & v & o+ =
HaNIANYIVDYA 51fJﬂWi'fN“]fE]E]']W‘lii‘luﬂuﬂ‘l@‘lﬂ']imu U

a

FoyasznI9IUN Moo 2563 - WOBAIAY 2564 TIUI
o ¢ au A A g
16,409 319M3 HiagszasansIveneieoAunziuuung

v o < s X A Yo o
ﬂ')'lilﬁilwu‘ﬁﬂl@\ii']ﬂﬂ'ﬁﬁ\i“ﬁ@@']ﬂ'ﬁiyﬂu Iﬂﬂi‘h’@ﬁﬂ@i(ﬂu

= A a <9 A
Lﬂﬂwf Iﬂiﬁ !Lax!Wﬂ’)!ﬂi’]zwﬂ]ﬂHaﬂ’]iﬂl’]ﬂﬂ’]ﬂ’]i ﬂu

o

~ P P & 4 A
nsaAnEITeyanInd weIstuihesgilu amnsew

v
v @

¥4
punnalumsdIveaziuaoun13 398 Aal
Y Jd a '
6.1 HANIAINNHANNANNUT H150INAUFATIONS
ANud TaofvuamaiuayuiuduiInY 0.05 1agAIAN

i & & 4 o o o g
L%Nuﬂlummmu 0.20 Ulﬁ'ﬂ;]mmmmuﬁSummic%mmi

@ '

FIUIU 8 NY UAAIAINITNN 6. HAAIMTUDAYY AIAY

4

Foiiu uazmanduiusnnnganuduiug




6.2 wan131sz1liuma (Evaluation) 1ioW913813109
v o A Y Yt A vy ° '
AnuFuuinadaldans el dremsduiamaininy

19931 (Confidence) azAMAaNFUIUT (Lift) a1115005119

a

o

' 4 H Y v
ﬂ;]ﬂ’ﬂllﬁllw‘Ll‘ﬁmﬂﬂﬂWiﬁQ%ﬁ)ﬁ)WﬁWiﬁLﬂﬂﬁuﬂﬂ 8Ny ey

Y
v 9 A

Y A ) vy X v
nHVON 1:919NA192%4D Tuna LA qQnNAICLD Salmon A28

£

ANNWFONUN 52.94% Arauayuil 0.016455 nag A1

anduwus 5015852221

=)

Yy Yy
n¥ed 2: 81gnA192%0 Aburi  Salmon ud2 gnA1vz ¥

Salmon A18AIAMUFONUN 38.25% Aariuayui 0.011754

wag MandURUT 3.624082661

Y 9 9

= & v y & v
ngYeN 3 : 19NA19240 Unagi 1147 gnA19EF0 Salmon A2y
ANNWFONUN 35.46% Aaiayui 0.012459 naz A1

anduwus 3.359711889

Y A v vy X v vy X
AUBN 4 : 01gNA1VEYD Massago U §NA1IEHD Tamago

2

AemnMUFEIUN 32.62% Maiuayui 0.016220 uag f1

ANFUWNUT 6.010236451

v v X v v X
019NA19EED Tamago LA YNAIVEYD Salmon

>

QioN 5 :
Y 4 4 oA ' o = '
A uEeIIuN 29.61% Maiuayui 0.012224 uag A1

anduwus 2.805719912

=)

ngtei 6: §19nA19zd0 Aburi  Salmon 1dd gninazde
Tamago A98AAMITILT 28.42% AenTuayuii 0.012694
uay Manduius 5.187926546

npdei 7: §1gnezde Samon Bumer Roll uda gnanez
%o Crab Rangoon A36AIANMITEI LT 24.88% mienTuaiyy
1 0.014339 nag manduus 1.507975895

vy &

¥y
19nM192@0 Alaska Roll 1182 gnA1vzde Miso

Y

nQve

=)
9&

8:
Soup RaemAnuiFeiiufl 24.21% Matfuayuii 0.016455
wag Manduiug 1.896386916

6.3 HaM3INZHVOYAN3VIE HaMTIATIZHDYAMS
vige s tunud aufiiivediiqa fie Crab Rangoon

o5 sziniinedga Ao Set Punpla 35M3F152RUVDI

Y 9 Y Lls}a

gnMAIRUAANINNTA 25.65% Frafigninldusng

nnfliga fe a1lszana 18.00 - 19.00 u. gnANTNIZNIY

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN - JUN 2022 | 1-12

21113 NS MINTga 85.01% gnmiinganssums 19usms

dy 9 =
NIMUAWAULDININNGA 61.76%

7. 905 1emamsIve

@

2 g v o s X
U3 ﬂulﬂuﬂﬁ‘ﬂ'lqi‘ﬂlmﬂﬂQﬂ'J'IiJﬁiJWH‘ﬁﬂJE]\i’i'lfJﬂ'liﬁ\i“]ﬂﬂ

9113 91] 1 A0danes

a

fwendi — Tnss TagesnuuuNIaY

~

mnRalumisenaz i aseiiuldmut uaoui reanded

o a v ¥ o+ a
U CRISP - DM Iﬂﬂﬁiﬂ%iTuﬂTﬂ?iﬂuﬂ? UANUNEIYIY

W1 lenan1egsng  a20n13 AN IzHYoyan1uADINT

'
A

V3 Inne1msgtju 1dsiusudeyadoyasznineiui 1

o

Ao 2563 - 31 WeEAAY 2564 S1uuluaS e 4,254 Ty

uazﬁwmuuaa%’ay‘aswmiﬁqmmi 16,409 318N17 910

9y

~ ' ]
ﬂ’igiJ'J'L!fﬂilﬂiﬂﬂ%ﬂyjaﬂﬂ’ﬂgﬂuﬂﬂfﬂii]ﬂLﬂiJGUE]iJﬁ

U

a 4 a =~ v & A o
ﬂ’i$Lﬂ‘VIﬁu?71!La$“]dfﬁlSWfJﬂﬁﬁuﬁlﬁJﬂﬁﬁ]mﬂ‘UﬂLmﬂ@l‘lﬁﬂu

gl/d'deQS’Qd v 2

Y Yy v o 3
MNMUUFUNMBUARYINY i’!\?‘lﬂllﬂqﬂli“ﬁgﬂﬁﬂﬂ NadINUU

a gy A v

v v ! ¥ a v A A
'lﬂamauaﬁuﬂm'lugﬂmm @ umlszinnnIesny

U

A4 A s A Y vy o
nagns0IANLRaneged 101NN 1w hidesnisii i
a L4 U a ' Y A 9 o
IRz duaTIMINIE danaliaurdedeyadiuou
13,377 emsimsulasgiunvvesdoyalioglugiuuy

andeuiin 1/ 1¥lumsadrauuudiass Tagmiarsiuiun

2
a

Lﬂﬂsﬂ‘l‘!nl‘l! TID mﬁuuﬁuu ANFATIONITAIND AN

o 4

Woluuazmanduius itedunigluuy ng uay

o o

ANMUFUNUTVOIUD

e
ho)}
=h.

' ' ci
souoglugadoyan

=Dh.

a

>

3

CREN-rad

q
a
v
3

& 1

ﬁmuﬂmaunﬁuumummmu 0.05 1azAANNITONUTY

"o

AUNINY 0.20

P .
WAaNITIVINUN ﬂgﬂ?WﬂﬁNWHfﬂ@ﬁﬂﬁﬁi“?mm'ﬂﬁmﬂﬂ
° a o v 4 ¢ v

1UIU 8 ng Iﬂﬂliﬂqa’]ﬂuﬂ—]uﬂj’]uﬁﬁ@uuﬁ]’]ﬂu']ﬂhll]uaﬂ

v ¥y Yy
A9t 1gnA19zd0 Tuna uda gnA19zde Salmon AI8AIAIIY

v &

A i v . v y &
IBDUUN 52.94% D1ANA1ED Aburi Salmon LA qnNAIICED

£

A4 ¢

4
Salmon #38A1AUIFOIUN 38.25% §1gNA1F0 Unagi 1182

D.

Y

A ¥ A 4 A ) v X
QnNAICHD Salmon AWYAIAINULEOUUN 35.46% 019NA1YD

v
o

v v A -
a3 aNA1E YD Tamago ﬂ'Jﬂﬂ’]ﬂ'J’]il!"]fﬂilu‘ﬂ

4]

U
Y
A

32.62% OWZ‘IﬂﬂW“]fE] Tamago um aﬂﬂﬁ]”ﬂ@ Salmon ﬂ’JfJﬂW



9

{ ¢ oA & .
ANUFNUTN 29.61% B1gNA192%0 Aburi Salmon 1d2 gnM

A 4 A v v &

¥
O Tamago ﬁ?ﬂﬂ?ﬂ’ﬂlll‘]fﬁ)llu‘ﬂ 28.42% 019NN

vy
Salmon Burner Roll 11&2 Qﬂﬁﬁ%x"?ﬂ@ Crab Rangoon foa

! ' H ¥
ANUFDIUN 24.88% B19nM1%0 Alaska Roll g3 gna19y

¥
A

%o Miso  Soup A28A1AWITOUUN 24.21% NN

ANUFNTUSTAanFUNUTIINNI 1 HEAINTINTAUA
2
U

v J

Tanuauwush

@

' a ¢ '
UABNU I1NNITAUATIEHNUIT Tuna Hae

@

A 1 o
Salmon UANUFUWUTNY

UADAUGIGATOANGOINUUNAIIN

N Noble Mono Fufudiiuingavnndsemadiug

g £

A ao
Nnusg
v

Fruomsyeasniszmealneg 185y 131 Il szmea lne

a

< { o a
Bluefin Tuna ttag Salmon (Hudarniaulne'ldsunnuiien

Suilsgmugaga Taodszmadiuiluunasdaguaimig

'
=

< v a a
wﬁmzamﬂmmmmaaﬂﬂammmﬂmﬂ

a

v @

UAVAU) VDI

o o

o ao A a v @
Iﬁﬂ[18] ﬁﬂﬂﬂgﬂiﬂﬂi’lu’mﬂﬂl@\iWW’Jiim BNIUNITIAU

SeswesdiurunpIgiuuazsssunionlfiaan

o

Jausssumsnuemsvesauditjuldsyyi Sausssuns
a S v o v W
AueIMIsveIAUYYu [19] THaNudAyIUNINUeIHII

aq 1 ~ a A 7 vy = 1)
Tlymmeiiessamnauagnauimniuu Llﬁluullﬂﬂ\iﬂu']@n

o 03 ad

Wiﬂ’il]aﬂ‘ﬂiuGIJ6QE]1'ﬂ151/13”1’]61&03?1’31“1?11%@]05?‘%1 an

a

NAINTANALMIUTTTUTIA

a

Tiflennisdganassaeinis

[ @

a ) Y i ) A
ﬁ]ulﬂu‘lﬂ Glull@L“]ﬂﬂzLuuWﬂﬂﬂ\Tﬂﬂ@\?ﬂ]ﬂ!ﬂa@ YU

9

349

-

o 4 ; d a A
Annav uaen wenantiuivie li'ldluynie e yuli

~

. . & o ~ oA '
IG]% (n’llSOShlI‘O) UONAWNIUISNIULUULIIUIYNLIYNIN

tema no kakaranai mono %\ sll M lau u 1%1 (Ochazuke) Au fj N

v

a1 aueoUg1IINIoa1Ins180 U U

417 )i Ty visoanlf I ddhaen

a

2 ,
todudiulng Ao i

]
=~

v Aa Ay ~ ' ~
DIMITHANNHEN AD V1IWNINTHI MU VLU W']ﬂllldiﬂ‘UW]fJ‘U
X

oA

13 Ineluilo@eddiu ﬂumﬂuﬁuﬁawﬁﬂﬂ’jmu‘lm
Y A~ a o a 4” l
gn3uiied Tamaiey 92910 1M1THAINNAFHATY 13U

sy dardn Wudu

9 ~ 1A Y

HANSAATIZHTDYANTVIe01MITYTU WU Fudiiuned

]
=

figa Ao Crab Rangoon 0111131U521ANTIv6ATIgA D Set

Punpla 35N 152l UvRIgNMRIeTUdANINNEA 25.65%

10

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN - JUN 2022 | 1-12

wnaigndunldusmsuiniiga e nalszunm 18.00 -

Y A

19.00 u. gnAuinazmue s unniga 85.01% gnaril

a Y a dy 9 & ]
Wi]ﬂﬂi‘511ﬂTﬂ"]ﬁJiﬂW‘i‘IﬂiWUﬂ’Jﬂﬂumﬂiﬂﬂﬂ’q@ 61.76% ¥4

APANBINUHANTITEVDY YUATA TANTIU (FOINDANTTN

]
A

~ Y a o A o o
ﬂﬁ‘UiIﬂﬂElWWWS‘EUL!‘L!‘U@Q@‘Uiiﬂﬂﬂlu!ﬂmﬂuﬂﬂmﬂi WHIN

o

P = ' o a o <
¥a1j3[20] AnunTaseauilszianemsvienansmaiiilu

YateranNdawanonmsdeniulsznivemsqilu wu
Uszinnanail (dara) Tasedusimfmmnzaunugunin
A v [ ] o s A A 2 Y fl
fudazdawanellsunanmsdarenuiniu gnaraiulg
< o A Y '
Wuwiinaruenyunisielduinnan 15,000 v1n 013
o Ay o ! ] v,
Fudsgmueimsaijuinizmusiuiu Tasaziulsemu

Y s Y @ v a
meluimauguenisdl uazdademsauaiuniansaain
Y a

Aus Taaldanudridgy s Tudumuggnia dauaaey

S uauFnazaILanMInTIATAA 91AMTITEINT

=).

v v w2 a ¢ v A
ﬂumﬂgmmauwu‘ﬁuammiwwmayjmwm y

H v
ﬂ‘i%ﬁﬂ‘ﬁﬂ?WﬂTNﬂﬂﬂWﬁﬁﬁj ull ienee ﬁnﬂiﬂiﬂﬂ{]

anuduwus lisygadlylumsdalys TuFunionuzii

Y v Y a ¢ a 3

M31801113 1HUAGNAT 3IUNINATIEHNYANTINMIT A

91115U89gnA1 FrNu sz ANTAINNTVIE 751921
Y LY J

IdnfFounamsuiaiy mMsnumunagninumsaaia uaz

wlemaniagsnage i/

Y
8. UBlaHAIUS

Yo ) Yo A g o Ao
velasariderauenus ieilunuimaliuiljensise

@

A &
WionogaaluauIng Al

v

o an a L4 o
1. m3siumiloadoya 1835115 1ATITHIINGANNT WIS
IganesiuNnarnuae uaziinszuiumsiteiuanaiani
9
ponll duiulunuinianisidiuljinisitensenovon
aunsolsunasugdununszuiumsitensedanas iy
o a o =
sazemnsnihmamsenfSeuisuuasnaae i lema
NNFININHNIZ AN

2. upuiaesnganuduiusi laamnsoi ldszgnd s

o A o s & Yy v
1uﬂ'l§‘WﬁNu']5$‘U‘U LW@!Lugu1ﬂ15ﬁ\3“E@ﬂ'lﬁ_lﬁnh’iuﬂ@‘ﬂﬂ']



2 9
wiinau saunedaii s Tudu danearuisniin
] v A a ¥
ForaueuuzNAIFeIY I 1011 ToNIaN19FINITINNG
I a o
puanieanuiluld1dvesgsnaliaeandoany

o =
gouemsanimsasuidasnasanal

v
"

Y 9 1
3. m32veil lanaaes nsdiAne i utuihe s gjumniv

R oy 1y YR o A A A 9 Ao
“If\if]\ihluulﬂﬁﬂy']ﬁﬁ]ﬁ]ﬂ@u‘ﬂ@gu@ﬂlﬂu@ﬁ]’]ﬂm@y‘aﬂnag LY

) £ Y a P Y A g
T@Nawui’]um@\iﬁuiiﬂﬂ hlﬂl!ﬂ IWe 91¢ i'lﬂhlﬂ DIFN Ll]u

U

Yy A

' vy
du fiovvziinanennuduiusvesdoyalumsdisooinis

)
UVDIPNAT

Y A
1PONA1ID DY

[1] JETRO Bangkok, “Survey of Japanese restaurants in
Thailand 2020,” Japan External Trade Organization
(JETRO), pp. 1 -9, 2020.

[2] S. Suwanaphokin, “Business Plan for Japanese
Restaurant,” Independent research is part of curricular
education. M.S. thesis, Business Administration Small
and Medium Enterprises Program, Bangkok University,
Bangkok, Thailand, 2018.

[3] L. Tomar, W. Guicheney, H. Kyarisiima, and T. Zimani.

Big Data in the Public Sector, 1th ed., Washington, D.C.,

USA. Inter-American Development Bank. 2016.

[4] Report on the overall situation of food products in the

ASEAN region. Food products in the ASEAN region.

Overseas Trade Promotion Office, Myanmar, 2021.

W. L. Winston, Microsoft Excel 2019: data analysis
and business modeling. New York, New York:
Published With The Authorization of Microsoft
Corporation by Pearson Education, Inc, 2019.

B. Syverson and J. Murach, Murach’s SQL server 2019
for developers : training and reference. Fresno, Ca: Mike
Murach & Associates, Incorporated, 2020.

[7]1 C. Helberg, Data mining with confidence. Chicago: SPSS

Inc, 2002.

11

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN - JUN 2022 | 1-12

I4 I4

[8] GarciaS., Julian Luengo, and F. Herrera, Data
preprocessing in data mining. Cham Heidelberg New
York Dordrecht London Springer, 2015.

[9] N. Kaoungku, “A DISCRETIZATION METHOD FOR

ASSOCIATION RULE MINING,” M.S. thesis,

Computer Engineering., Suranaree University of
Technology, Thailand, 2012.

[10] B. Mahatthanachai, K. Malaivongs, S. Somhom and N.

Tantranont, “Association Rule of Subjects Affecting

Student Dropout Using Apriori  Algorithm,” in
Proceeding of 5th Kamphaeng Phet Rajabhat University
National Conference, Thailand, pp. 459, 2016.

[11] P.N. Tan, M. Steinbach and V. Kumar. Introduction to

data mining, ISl, Pearson Addison-Wesley, 20061

[12] K. Kongupon, Th. Rakthammanon, K. Waiyamai,
“Techniques for collecting frequently occurring set items.
by considering the minimum confidence value to support
the increase of data,” Information Technology Journal,
Vol. 3 No. 2, pp. 7 - 10. 2007.

[13] S. Kongmaneepun, “Finding association rule from the

database of purchasing MYHEALTH supplement to

customer using the FP-GROWTH algorithm and
customer segmentation according to purchasing behavior
of MYHEALTH products with RFM techniques of
rapidminer: A case study of a pharmacy chain,” Journal
of Information Systems in Business (JISB), Vol. 5, No. 4,
pp- 21 —39. 2021.

[14] N. Khamwichai, “Association Rules”, in Practical Data
Mining with RapidMiner Studio 7, pp.35 —40. 2016.

[15] S. Zhang, X. Wu, C. Zhang, and J. Lu, “Computing the
minimum-support for mining frequent patterns,” Knowl.
Inf. Syst., vol. 15, no. 2, pp. 233-257, 2008.

[16] prim, “5 Ways to Create a Simple Step-By-Step Sales

DEMETER ICT, 21-Jan-2021.

Strategy,” [Online].

Available:  https://www.dmit.co.th/th/zendesk-updates-
th/5-steps-to-sales-strategy/. [Accessed: 29-Jan-2022].
[17] “Bluefin Tuna vs

Salmon History Comparison 6

Differences 2 Popular Raw Fish,” NobleMono. [Online].



JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN - JUN 2022 | 1-12

Auvailable:
https://www.noblemono.com/blogs/news/bluefin-tuna-vs-
salmon-6-2. [Accessed: 30-Jan-2022].

[18] T. Apiwanworarat. “Japanese Expressions and practice
from Japanese Food Culture,” PANYAPIWAT
JOURNAL, vol. 5, no. 2, pp. 265-273, Jul. 2014.

[19] Ch. Tokran. Consumption Behaviors of Japanese
Consumers in Mueang district Chiang Rai Province. M.S.
thesis, Business Administration Department, Sripatum

University Chonburi Campus, Thailand, 2008.

12



ggﬂm‘“ Gy JIST Journal of Information Science and Technology

{ A Wntormation Soie: buslagy Volume 12, NO 1| JAN - JUN 2022 | 13-26
\ /| i »e ISSN: 2651-1053 (Online)
ISSN: 1906-9553 (Print)

ﬁ 4 :’ g'J a 2!’ d' a ay n
mﬁwmnsmﬂ‘%ummvlmzﬂzau‘lumnmwuﬂﬂumuuqnimgumﬂimam

izuuﬂ‘izmmmué’fauné’u

Short Term Precipitation Forecasting using Recurrent Neural
Networks, a Case Study of Suvarnabhumi Airport
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ABSTRACT - Rainfall is one of the key important factors affecting human life. Accurate
precipitation forecasting allows humans to better prepare for various activities that will happen
in the future. However, in some situations, the availability of weather data is limited, making it
difficult to make accurate forecasting. Currently, much research has chosen deep neural
networks as an algorithm to train forecasting models. The main idea is to come up with relevant
features at the architecture level. Based on this paradigm, it has been shown that the
appropriate deep neural network architecture can flexibly mix and match features that are
relevant in predictions. Consequently, most of the existing research then focuses on some of the
techniques to improve the performance of the models without paying much attention on the
issues of adding relevant features. However, when the training data is limited, deep neural
networks might not scale very well, thus making it difficult to mix and match features for
predictions. This imposes a research question of how effective the proposed forecasting models
might be when not adding relevant features to the models. The aims of this research are to
develop and compare the efficiency of various models for short-term precipitation forecasting
with and without adding relevant features. The experiment consists of 2 parts: (1) The
experiment by exploring whether the models with relevant featured provided can achieve
higher accuracy compared to original models in equivalent environments, and (2) The
experiment by comparing accuracy between 5 models (ARIMA, ARIMAX, RNN, LSTM and
GRU). The weather dataset, which is very limited in quantity, used in this research was
collected from Suvarnabhumi Airport. The results show that adding relevant features can
enhance the forecasting performance of the model when the weather data is limited. In addition,
the GRU model with relevant featured provided is the most effective prediction.

KEYWORDS: Long Short-Term Memory, Predictive analytics, Rainfall prediction, Recurrent
Neural Network, Neural Network, Gated Recurrent Unit, Imbalanced data
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ABSTRACT - The recognition and understanding of human activities remain active research
in computer vision and it is widely used in computer interaction, human monitoring system,
human behavior analysis, and other fields. The problem is challenging due to its various
interactions between persons and motion dynamics between human and objects. There are
many algorithms to recognize human activity based on deep neural network models was
proposed. The deep neural network classifier was constructed to integrate with the human
action target, but the results was not classified as action though it should have. To overcome
this problem, this paper proposes a combined model of deep learning convolutional network
with long short-term memory for recognize human motion pose. The proposed model extracts
the key point features in an automated way with OpenPose and categorizes with trajectories of a
human body. This paper presents main three steps including (1) data pre-processing and
feature extraction, (2) deep learning with convolutional neural network and long short-term
memory, and (3) efficiency measurement and evaluation of experimental results. Results we
have tested our approach on activities of daily living with URFall datasets. The experimental
results indicate that our framework offers performance improvements. The proposed model can
achieve significant improvements for activity classification with maximum success rate of 81%
and 76.9% with 256, 128 hidden nodes in data set II.

KEYWORDS: Image classification, Human recognition, Convolutional Neural Network, Human
activity recognition
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ABSTRACT - Currently, several bird parks have walk-in aviaries where visitors can
see various bird species up close. However, visitors are occasionally unable to identify
the bird species they are watching. Because the bird species found in walk-in aviaries
are not typically seen in everyday life, and there are no zoo signs inside the walk-in
aviaries. Therefore, this article proposes a design and development of a mobile
application using the Flutter framework. The application can detect and classify 10 bird
species using a deep learning model named EfficientDet Lite, which is created by the
TFLite model maker library. The users can use a smartphone camera to examine the
birds. Then, when birds are found, the application will provide users the information of
the bird. From the experiments, we found that the EfficientDet Lite 0, which is the
smallest version of EfficientDet Lite, gave the most suitable results for the application.
The model took 62.3 ms for the inference time with the precision, recall, accuracy and
F1-score of 0.94, 0.94, 0.99, and 0.94, respectively.

KEYWORDS: Mobile application, Flutter, EfficientDet model, TensorFlow Lite, TFLite model
maker library
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Towards Machine Learning Algorithm
for Screening Prediction of COVID-19 Patients
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ABSTRACT - This research aims to develop a web-based application for screening COVID-19
patients by applying with machine learning techniques. We have applied the techniques to
classify the data and then compare the algorithm’s efficiency in prediction of COVID-19 patient
screening. The data on 1,608,923 patients from the Department of Disease Control are
accumulated. In particular, the data from January 1, 2020 to October 1, 2021 are learnt by
three classification algorithms: Random Forest, Neural network, and Naive Bayes. The
performance of predictive techniques between features are compared. The models learnt and
generated based on different three algorithms are tested by the Split Test method. The data are
randomly divided into two parts: Training Data (80%) and Test Data (20%) by using Orange
Canvas. The models are then experimented to determine the performance test results with the
highest accuracy. As the results, it is found that the accuracy rates of Random Forest, Neural
Network, and Naive Bayes are 93.33%, 92.7%, and 92.1%, respectively. The model based on
Random Forest technique with the highest value of accuracy is then applied in the application
for screening COVID-19 patients.

KEYWORDS: Random forest, Neural network, Naive Bayes, Machine Learning, Covid-19
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ABSTRACT - This research presents the fruits ripening analysis system using image
processing technology is objective to check the ripeness of the fruit in real time and facilitate
farmers. To reduce fruit spoilage problems that may occur. In this research using NI Vision
Builder was conjunction with a webcam and image processing technology to assist in analysis.
The experiment was found that fruits ripening analysis system using image processing
technology able to count the number of fruits accuracy 100% and be able to analyze the
ripeness of the fruits accuracy 95%. Allowing farmers and users answer the satisfaction
questionnaire about system performance results were in the criteria of very satisfied with the
most satisfied, respectively.

KEYWORDS: Fruit ripening analysis, Image processing, Fruit, Color model

v

o 1 av Ao a ¢
unAage -  auddeiivaueszuumsinsizrimsgnuesnalddlamalulatnisiszaurananin laaidl
LY Jd d‘ YV a2 4 \ o YV \ d‘
JagilszasnmensivaaumsgnuenaliimuszaznmaidlduazsiesruiesanuazainlAunineasns imeaa

y a & au X 4 dJ o . <

danmsnindeveswaliifionazifnatula luanddeiiliwendunls NI Vision Builder a1usiunundosiunay

Y] = Y] v a d v a d
uaglimalulagmsiszananammwdninmelumsinszrrazdszaiana 919mMINARINLN TVUMIIATIZT
msgnuaswalidramalulagmsdszaanamwannsatiudauvenaliifinnugndes Aadu 100% uaz

a J Y a g v v = a [

ansadnnzdimsgnvewalll Aaiu 95% lagldinvasnsuazdly nuneunuuaeyamanuiianeslabeny

a A ¢ A y o v
Uszanimmvesszuveglunamiinanelomnndsiawalainniiga sudey

o_o a L4 9 9 o
AanY: ﬂ?i'«]LﬂiW%Wﬂﬁf‘]ﬂﬂJ'ﬂﬂNﬁqM, ﬂWi‘]_]igll’JﬁNﬁﬂWW, Wﬁvlll, LU.I“]J"l]"Iﬁi‘N?T

*Corresponding Author: ekk_ele@hotmail.com
61



1. Unin

v Ao 9 o
gadmnssumsinyasnsuisAnea lif iugedivingsy
a o v 1 a o A
Wiunumdayaerssgnaveaszimalne duiieaniain

D) 2 o A
AUABINITOINITVO 523 INIFITUREIABINBY uaz Ty

o a o QY A ' g '
Jagiumswaaasesniwinma ldidununsvareiluedis

v '

wn Tagnniuiimsgnveswaldngnaiusssuaa
iiganeAsANABINSYBIAAIA I Tunsgnves

9= aq ¥ o 1 9
wa ldfgnawsssunaldnannu vazrinilldu a1y

a I~ o ] a A ' '

natnunu ldnszildnandanoonui luassaendy
D) 2 a g 2 a oAX A <
Avan13 WAAAI1ITss AT HUMNeA NI U
< A 9t v v 9 4
wmunenaldngnudy msizmsteauTaslduyusd 1oy

. 9 '
fienlFennnmsiunsesdnsuiian Snnunsesdns
o 1 ° o v A 1R '
alinnuuiud i ldszeznaiiuiuniing 2-3 1

v o @ v Ao =~
dnsosumdldanaeanal lunsainlinsnasunlas
o g 1 1Yo R =R k3
Mdaies q Tagludesmiladanzneersual

91n0U3eve3 [1] ladnduemerduniswaul

Lﬂ%f)%"l’uuﬂﬂﬁlﬂuﬂﬂﬂ@ﬂﬂTQLdiﬂiiﬂﬂﬂWiﬂiSll’JawaﬂTW

]
av A

<3| k) o ' a '

LTJ‘N\11‘Ll’Jfl]El'ﬂVlﬂfl]1ﬂfﬂiWWUW@@%WﬂIﬂiL!ﬂiM’JLﬂiW&ﬁglllﬂﬂ
=3 Y as 9

V9IADNAIT09A875 N5 UszuIanan I Taens 1901510

o

d1g11 (Shape) ¥DIABNATIITBIAZITNMTTANGUAIONS

TA520211990970Ya (Euclidean Distance)  HIe1115
nTzHUMIAYDIABNAIE A 1A 4 YA STUVIIENIUAR

o X v Y
uenaenA1i3 0931 Taglsznoudrogadianiu 2 ga laun
FAFIWNIUIA T UADNA1IT 09 LAz gAT BN IUAALEN

A o s Y 14
ABNATDY TAEAIUANNITIINIUY09UNIBIAI8UDT AT
A8 WI83U 3 (Raspberry Pi 3 Model B) agiudvoyasy
' o ' oA v
v ldsunsunuyaarewiuriugilnssideats 13a1e
szuz Indn5eo Tugalans (Bluetooth Module) 1139804 [2]
IavuauenernuniesnauenyuIaNz U Taeligaianue
A Y] A ) A Y,
oaddunIosnauenuuIaNz U1 e 19 lugaaimnssy
< 1 o @
uaan Frvaaaunuuazlszvdanailunsdauonyuia
YU NINMINATOURALTING AT OIRALENYLIANZ U
oy Idedadeiiesauisanauenuzu1l 1asa
ao o a o Y o

NUATved [3] Idaue sruvdmsizinaziusiuiuna
yzuMvoutarnavzuud lasldmaiialszyrananin
dnsuiin 1 ldmeasvilsz@nsaimnisiiauvesssu
ATITHAUAZTUHNAVDINZUINNDFIISIUIBANNAZAIN

Glﬁl!filﬂ‘klﬂiﬂi Tﬂﬂﬁnmﬂaammmxnmmxmiuswuﬁ’aﬂ

62

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN — JUN 2022 | 61-66

MNVDIHANLUIDOULALHANL UIILA TIUIU 574 AN 21D
AINAABINLI TLUVAINITARATIZHI AL UNANZ U
OUNANUUNUET 92% NANUAANAIA 8% UAZAINITO
angvuaziunavzuuAlaNuuLud 98% LAY

AANAA 2% I [4] 1driuaue T oRauendon Tuiia

aw d'nlal

o a <
uuszuumﬂwmmmmmugmﬁ'wmaiu Wuanuidenla

ponuuuduAsesnaunsalfiaculiuenyiatagi

I a2
fud
LAY FLVYY AUNIULASTDUS) ua:maaummmq'lﬂmm@m

fnual3on TuiidTaserdonisaruquaeserglu 910

Y a

Wan13398 WU AIIToAaLINIAnTIAY I FuuIu
uaz@ouq Tasnaundsvesinginadouilsingningduas

@

a S W s A a = =) g a a =
9.96 IUIMN IAYAIVYI 13.47 IUIMN IARAUINIU 16.58 IUMN

A

uazingdu 9 9.04 I7 nazansanyumIAiiesIag lu
dumishdeansldgndes audden (51, [6] Tdiuaue
Meanuminauendvesiaganrianu Tasldinalianis
@ @ ' =) I U o @ a
anaguanyuzmuvesdmn lfiludiudvylumsszysia
9 H Y
youiaguu q luawiden 71 vaz [8] “wivemari’ld
Wnauonanmsiszurarwanmanldlumsuenuezasiaves
Y a 1 A 99 A '
wa lfaiiaan o e iszuuansoszyyiavewa lilin
<3| a A @ A ' A o
silustiaernursenriany
v
nudtsiinaueszuunsInsIzRnsgnueanalif
Taglduanmslszuiawanmiamisanendvoanalifgn

' '
A o W v a

esnaszaumsgnidesms’la Taedmualddvoanalid
wieldlunmsvenszaunisgnvesna lifldawdeanis il
UYsz@niainuaziosioinaonyasns 1LY

v Y
ﬁ%ﬂ?ﬂﬁﬂmiuﬂﬁﬁ“ﬂyﬁiﬂi‘jllqﬁjiﬂﬂflﬁﬁu

=
2. NqHY
2.1 msdszananamwn (Image Processing)
o a 4
msiszurananin fo NIzUIUMITANITHAZIIATIZN
I aa o
gamldidudeyalunnuaine Tasldszuvuvvea
a s A qonvy 4 9 & a
aounupesie i lddeyaisdoamsnaluFqunimuay
= ' = @ ¥ o ¥
W5ana (vina 31519 waz®) ndmiwsieansaihdoya
a I 1 1
T3msigd nazadraduszundie 9 1w szuugua
a o 14
M395195VUNBIDUY TZUUATINTOUAUNTNVBINAAN U
a < d.
Tunszurumswdn szuunudeyasandinazoensinis

o D=
seuuas9ulunth Wudu



2.2 HUUIae3d (Color Model)

o a & A AqIy a K o A s o
IS ININRGIRENEG] LﬂUﬁﬁ‘l’]ﬂlGlfﬂ'l\iﬂﬁﬂﬁﬁgﬂiJﬁﬂ'l\ic] a1y

a g

a rd 9 1l 9 [J .
Aoudiunesudns1ve luldunudiaesidy Analytical
A ) Aq v a ¢ R Yas o
Model tidounuszuun 1% lunaInenmans ¥91¥3501530
o A o ' o
seAuNogIuglveanasnugisvesa)aasy (Spectrum)
A g = . Aa
1NAMsnaasdun1sANYIUY Psychophysical ANNS
o Y ) = 9 ° oA Yy o
Su3veauy i INUNeITR IV UTIA0IFTHA 18UV VAN
U HUDUT1A09T RGB HUUT1a09F HSV Hazuuudiaoed
) o 4 & 2 o " a
YCbCr 1uau aszui 1 ilumsaemmsmruana RGB

A LY, a o
waldlunsimsizine

Detect Objects Setup
Main Threshold | Settings | Fiter | Limits

Color Model RGB v Preview Color

Red

219 $|v 255 1$H/|v

Green

186 134 v 255 131w

¥
‘

122 14| 255 13w

Number of Objects Found: 4

Step Status
oK Cancel

¥
o

JUN 1. f70819msAAuLY RGB

3. MIAUUUMINAADY

3.1 MIooNUUY
o
Tumsadszousududesdinsinuduahsivsudoya
a a o v s 4 ..
HATI18ALIIANIINUNITIFIUYDWALIT NI Vision
. J 1 A A o ao
Builder 2018 uazginssia1e q MAeInun15I90 Tu
= @ o o 4 Y o I ¥
M3AnyIMannsiIuvessendnls Iaunlszgna 1y
o R tl 2 v
sazeonuuumsinaumelugiunall Tassunnndes
am o Y 9 4 o 1 ad g
M Tesunmmaldiinunluszuy nmiuszuusziha @iy
Yy a 7 A i1 A& yy v
1Fudisigvnazdszuana e laainaaldnia1aves
Tsunsuazuaninnins ey ldoonin Tasmsiiauves

a Ls Y o =)
izummiwwmiqmmwa‘lu ﬂ\‘lglh’l 2

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN — JUN 2022 | 61-66

a4 u
LFuAY

nAaFuA

. -
ATMMTUARTADINTG

e ldumlszanana

UMDY

e iREyiT]

| . ¥
‘ AsurAiAmuall ‘

UMY

JUA 2. uwudamsnauvesszyynziimsgnvesna 1l

A oA
3.2 inseaieilylumsnaaey
1) 1@onlFumendias Vision Builder 910 NI Tagardig
TaJ514n5% Machine Vision d1ems@ouTdsunsuluguuy
Flow Chart 118z Block Diagram W 1¥gl9ansaizoudld
' < ¥ o 7o A A @ @
2819390132 Wiounuandunsoaiionsuasuseasunnms

TFuTuszun Vision System sia317 3

~efmnn w oy

" Fse~d-360

FU 3. wiea Tulsunsu NI Vision Builder AT



o & . . g
2) aFamda Acquire Image (Gig E or USB) 321Jun1s
o @ o o Y
ﬂ1ﬂuﬂﬁﬂ1§lm$ﬂ]ﬂ\1'€;}ﬂﬂiﬂ!cluﬂ'liiﬂﬂ'lw (Input) !ﬂ]']il']ah'!
A < o A o =~ 12 v
FTUUWBISINUAINN €] AIUNNHUA Iﬂﬂ’ﬂﬂgi‘ﬂﬂ'lwllﬂﬂul

UszAnimmvesgnsaiunn dagiii 4

> ] .
FUN 4. WNANYON Acquire Image

o o . < o & A o '
3) 99NUUVFIAY Detect Objects 1T ugamdaniiaIuae
NAMAI Acquire Image BT UAININNILEININMHUAM
@19 9 T 189 Detect Objects Setup LaEA1E Detect Objects

Setup BYINMIANUAAT Threshold 32 1Flumsiuaad

]
a

3 1A A Y 2 1 a
‘szm'u‘ﬂ'ILWE]ZJ']‘]J?%J'JﬁWﬁTﬂfJﬁ']ﬂJ']Sﬂ!ﬁ’l’]ﬂvlﬂ?'lﬁlzlﬂﬂﬂ']ﬁ

<3| o 1% =
WUszIUEA1 9 A93UN 5

gﬂ‘ﬁ 5. W16 Detect Objects Setup MUUAAT Threshold

<3| o '
4) Detect Objects Setup : Settings aztlumsmuuan

A 4 A Yo 1 Yo 1 @1 A
nuem ldmuau Tagaunsaszynzldsuainderise

' o = R A =
ﬂ1ﬂ]ﬂﬁ?@]q@]iﬂﬁ1ﬂﬂl51ﬁﬁﬂ113 aagd 6 uazsi 7

< B

64

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN — JUN 2022 | 61-66

Detect Objects Setup
Man | Threshoid  Settrgs | Fiter | Lmits
i lgnore Objects Touching Regon of Interest
Fil Holes withn Obgects
Fl Mriemum Object Soe 40000.00 '8 px~2
Maximum Object Soe - 00§ 2
Sortby Scan Order ~ e
Objects Number of Chjects Found: 4
| _L3 LA .
1 | 97210 232.39 40814.00
2 | 667.36 269.95 41925.00
3 56148 694.35 48054.00
4 | 980.65  683.40 43120.00
- >
Select Parameters...
Step Status
== x| [ cone

FUM 7. wihdnuaaawamsgnyesnang i

5) sypuamnsamnuasinsgnvesnalil dvateyiia
Tagviimsmvuai ludIuved Detect Objects Setup 1AL

S 1 Ll =Y W §
MM d RGB veana lifudazyiiald aagilh 8

<

ﬁ NI Vision Buiiaer Al (64-bif) - Inspaction - muvmmsdunyinosimadind vbal
Irspection e

JUin 8. wihandmSudenvinvewa i



4. HAMIANH

MINAABUMIMIUYBITEUU ATz M Tgnveana i
fomaTuladmsdszanananin Taelddled1anals 4
yiia Ao ueditaled (Green Apple) uoiiauas (Red
Apple) @18 (Banana) 11a2323i34 (Mango) Tas 1417w

Y A L gy o A
Wﬂ]lll FUAAL 10 WA “]N]lﬂwaﬂﬁ‘ﬂﬂﬁﬂﬁ ANRITINN 1

TN 1. HamInaaesiudvIuna I 4 vila

rHana s NUIU S AN
CL) (#9) gnfing

ueiitlaien 10 10 100%
ueililauag 10 10 100%
Ay 10 10 100%
NN 10 10 100%
Aundenamgndos 100%

= 4 o v & a 9
1NA1T19N 1 LIJE]'HTWZ‘IULN‘VN 4 ¥UA VINATDY

n3zUIUMNY Hals1ng 1 szuudunsaiusiuaura'ld

1A a

Vo a g {
'lﬁ'ﬂﬂﬁ}muuum ﬂﬂlﬂu 100% Iﬂﬁl‘ﬁllllilﬂWﬂ'ﬂiJNﬂ‘WGTﬂ

£

a X,

inavuuaegela

@3N 2. namsnaaeInTIzimsgnvedna 11 4 vila

wiawaldl | wallign | Swowiin | anw
CL) (#9) gnfiag
wetilaen 10 10 100%
wovilauag 10 10 100%
nale 10 9 90%
NEUN 10 9 90%
v A P
ANNALAINGNABI 95%,

A A, R A P

910915199 2 1ieima 1 4 ¥ila 19 1madeou

a 4 ' o
N3zUIUMSAATIZHNTgnvena 1l wallsingan 1w
A A A A o
magnuednaeiidlameinazueiitlanas amnsodnszy

% Y a g A, a s
miygnldgndes Aailu 100% ualeuNdnszinaves

naronazugine madsingansainsizinisgnla

a

3 4 ' a a
Aatlu 90% Lﬁﬂﬂmﬂ mmmwﬂwmﬂiumsamswﬁ

£ ' ¢

AnvuanmalunisAivuanl RGB  1un15A9A1 Detect

D)
ANADI

£

65

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN — JUN 2022 | 61-66

A

Objects Setup M@ lnaAesny s ldszuy ldanse
v A 2 9y a n"d A A Y
dadulaldiwaldfyiialilinisgnuinuielinisgniles

Wigala

@13 3 uyyaeumuanuitane livesnaaes 95z Y

HUVADUDINANUNA X | sD. | wlawa
woloveadldszuu
a a =
1. Usz@nTamuesszuy | 4.80 | 095 | Wanwoela
mnga
E =3
2. anuazaINvesdlFau | 460 | 082 | Wawels
A
mniga
] ) =3
3. auuuudrilunis | 420 | 064 | Wawela
a o
PIGERPR AT 170
4. m5u1 1952 Tewad | 420 | 064 | anele
ludIatlszs1iu 110
= =1
5. A% N1aDesved | 450 | 078 | Wawela
o o
BoNALIS 1A

91915199 3 st vauelszanInINULaATLUL
a r'd Y Y =
Insiznmsgnueana liidrema TuTadnmsszurananin
I@adanuvaevainlasldnannsvesddsn ana 9103
° Y Y a A ' A
MuuuaeUNUeIiinT szl A nguvelszannsi
2 Yo Ay ° '
dunbasntazAniszneuerFwaivie 1M 10 11y Tag
Areunuudeunuisziinlsz@ninmuesszunludiuaig

9 oglunasiniane lawndaiane lawniiga

=)
5. agduazmasediag
a 4 9 Y =
5g‘U‘U'JLﬂi'lgﬁﬂ'liqﬂell'ﬂ\‘iwavluﬂ?mﬂﬂIuiﬁfJﬂTi‘L]igll'Jﬂwa
v o P Y £Y a g
NN mma‘ﬂu‘uﬁnu’sumawavluhlﬂummgﬂmm Aailu
a e Yy 4 a d

100% !L'ﬂ3?”3“iﬂ'JLﬂﬁ'lgﬁﬂ']ﬁqﬂEUﬂﬂllﬂﬂlﬂ masaailu 95%

! a a sa X " a
TagaranudanaialunisuasiziinavunaIaluns

v
MyuAn1 RGB 1un13a9a1 Detect Objects Setup HA1ETN
Tndifeenu aui ldszun lianunsadaaule1dwald
v
Fiallinsgnuinnila W500191AA91NANUANTAVD
P ' ' ¥ 9
ndewazmanuaemeluginumali
a o 9 9 =
FPUVIZVUIATIZHMIgNUeIna ldaema TuTadns
Uszurananiw ansai lllszgndldauldauise

a 7o g ¥ Ed oA
'Mﬂi']xﬂTl']u')usllf)\iwallllﬁlﬁil']ﬂﬂlu Iﬂﬂﬂ'ﬁﬂﬂlwuﬂ']u'lu



yoananadn o 1 1don wierumaianernumalulad
Tanlszasgigelumsiingvuazdadulininues

Y a 1 A 1o ) v L 2
Nﬁhj‘]ﬁlﬂ@]ﬁ B L‘Wf]ﬂ’ﬂil!tilufﬂlm%Qﬂ@lﬂﬂllﬂNWﬂstUu

Y A
1PNA1ID DY

[1] Tanut Bh. and Kamsuwan N., “A Prototype Development
of Marigold Classification by Image Processing,” Journal
of Science and Technology Nakhon Sawan Rajabhat
University, vol. 11, no. 13, pp. 79-92, 2019.

[2] Kajornlap W. and Janpho J., “Lemon Size Sorting
Machine,” Thesis in Production Techniques, 2015.

[3] Suksukont A., Chunlahanak J., Buain Ch. and
Suwannasin K., “Soft / Mature Lemons Counting and
Analysis System with Image Processing Techniques,” The
1" Benjamitra Network National and International
Conference, May 27, pp. 86-93. 2021.

[4

—

Priwthaisong K., “Automatic Color Sorting Machine on

Conveyor Systems Controlled by Arduino,” Association of

Private Higher Education Institutions of Thailand, vol. 5

no. 1, pp. 15-21, 2016.

[5] Jing L., Junzheng W. and Jiali M., “Color moving object
Detection Method Based on Automatic Color Clustering,”
Proceedings of the 33" Chinese Control Conference, July
28-30, pp. 7232-7235, 2014.

[6] Gokul P.R., Raj S. and Suriyamoorthi P., “Estimation of
Volume and Maturity of Sweet Lime Fruit using Image
Processing Algorithm,” International Conference on
Communications and Signal Processing (ICCSP). April 2-
4, pp. 1227-1229, 2015.

[7] Pandey C., Sethy P.K., Biswas P., Behera S.K. and Khan
MR., “Quality Evaluation of Pomegranate Fruit using
Image Processing Techniques”, International Conference
on Communication and Signal Processing (ICCSP).
July 28-30, pp. 38-40, 2020.

[8] Sotirov S.I., Zhelyazkov S.P., Marudova M.G.,

Zsivanovits G., and Tokamkov D.M., “Embedded System

for Fruit Image Processing,” International Scientific

Conference Electronics, September 16-18, pp. 1-3, , 2020.

66

JIST Journal of Information Science and Technology
Volume 12, NO 1 | JAN — JUN 2022 | 61-66



ggllr“‘“ y JIST Journal of Information Science and Technology
( i HNaufa nalogn Volume 12, NO 1 | JAN — JUN 2022 | 67-80
\ b »- ISSN: 2651-1053 (Online)

ISSN: 1906-9553 (Print)

\ )

ldd'! o’d' < a Y
ummamﬁaammugaaemﬁumﬂaﬂuumﬂaﬁjgamﬂ

Q

Emotional Color Pairing Design Approach
Friendly for the Elderly

Fans @asmimrina’, aanmageid 50 Twysd uaz inpw Aings1515un3
Thitiporn Lertrusdachakul , Kanakarn Ruxpaitoon, and Kasem Thiptarajan
Azma Tu Tagasauma aoiuma Tulad Ine-gjfu

Faculty of Information Technology, Thai-Nichi Institute of Technology

k Received: February 10, 2022; Revised: May 14, 2022; Accepted: May 31, 2022; Published: June 29, 2022 J

ABSTRACT - The population of elderly people in Thailand and the world has increased
continuously. Collaboration in taking care of the elderly from various aspects will support their
safety, happiness and quality of life. One of the problems that accompany physical deterioration
and interfere with the elderly’s daily life is the difficulty in discerning. Color selection plays an
important role in helping for better vision of object seeing, reducing accidents and also helping
to communicate information with the elderly effectively. This research further develops colors
that are associated with emotion from the “Color Image Scale” to test the paired color vision of
the elderly. The results are analyzed with color data, such as contrast ratio, color difference and
brightness difference. The explored color combination pairs are grouped by color tone and
sorted by lightness, chroma and contrast ratio. The investigation recommends the color pairs
that should be avoided and those that are friendly to the elderly. The research consequently
presents a design approach of emotional color pairs that are friendly to the elderly for ease in
digital media design and various applications.

KEYWORDS: Color combination pair, Elderly, Emotional color, Color design, Contrast ratio
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ABSTRACT —This research aims to design, develop, evaluate performance and study the
satisfaction of a mobile application users to promote tourist attractions in LAOS. The
population used in this research is a comprehensive group of the experts from information
technology perspective and experienced users. There are 15 population this research, selected
based on purposive sampling method and there are 100 Users or tourists who use the
application, selected based on accidental sampling method. The tools used include (1) a mobile
application users to promote tourist attractions in LAOS. (2) Performance Assessment and (3)
Satisfaction Questionnaire. The application developed in this work is implemented using a
combination of mainstream technologies, i.e., React Naive Framework, Golang (as API
services), and MySQL. The evaluation was performed using a questionnaire method to measure
the statistical result, which are frequency distribution, percentage, average, and standard
deviation. The results showed show that the application performance in 3 areas included in good
level (x=4.39) is as follows to Capability and accuracy (x= 4.70), Flexibility and ease of use (x=
4.30) and Security (x= 4.16) respectively and application can work smoothly on both Android
and iOS operating system.

KEYWORDS: Application, Attractions, LAOS, Performance, Satisfaction
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