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Abstract

Data visualization is a visual data presentation with image. This makes it easier to display
large volumes and complex data. It helps to predict what might happen in the future and enhances
perceptions efficiency. Most data visualizations are designed in the form of a bar chart, line chart, flow
chart, distribution chart scatterplots, surface plots, maps, networks, and other forms. The benefits of
visualizing data are making information more interesting, easy to understand, and clearly visible. It also
makes it easy to remember and creates value for information which is extremely crucial in an
enormous digital age. This academic article presents the definition of the meaning of imaginary data,
data correlation model, types of charts used to data visualization and the process of data visualization

for better understanding of data visualization.
Keywords: Data, Visualization, Data Visualization, Data Presentation, Visual Information, Charts, Graphs
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Igviunuil adf wagnsindeaddfildnuuuds Tnsewgluanaunme auiveirmans deuninulily
vannveneuv uaziuldlunsnideadAuanmssunudeyaienismaumumansinaudsenssil 19
wagdmaimndmalinsdusvimiteyaiinsdanidiueganieendutagdu (Friendly, 2008, p. 1)

Tutlagtunsiunimideyaiimaudsunlases s uasdudeunnniuluyn 4 fu desn
Toyadasaumaiifivtuasianududownntunnnslfsdeaiifefifiadu milinsdwidood
unsviane uawnmsliusnisluguiuuAtiva SeiiideyaiiAvatuianssameayulunsldimalulaBunty
Teyadadinarogammalumsiengiwnlify walideyavunlvg) Big Data) Weslesszmrinavmmsal
A9 9 muumiﬁmmmmauaaaLﬂuﬂaiﬂmUsuammvﬂ.umimLaua%uawLsuﬂfﬂmiaumﬂlmLLUUL‘iEJaiwu
uasynUISvidoyaiiodeanstugnin fims uasiiotasdansesdnslilduAfissnsifewindu nmsdenu
Fhemstusvimitoyaaunsadornumneuasinnudsuluausld mndlugavodioyaiinmuaniiond
unumdAglunnynawestin (Matias, n.d, p. 4) ansauneaninsatiauslavaneis Feusazizannso
tiauedoyaiddniidamiuiameanzas meirnududoyadsiddnie douenuozuazyinarundila
Bessnidesmsazvenliduiusivdsidomisinaus msfianuidndunimideyanstiouaninmi
wanzauilodensanglen (Hubspot & Visage, n.d., p. 2)

mMsaunimideyadainnud ey esmnauewesuyvdazuszmnanadoyasounund (Charts)
vio ns (Graphs) lumsuansdeyafifimududousassisnaunnldinenindeyafiegluguuuumnavie
ey MmsFusvimideyadaduisieuaznailunsitausdeyauazifuaina (“Data Visualization:
What,” 2021) uaeiinansinuiugilag SHIFT luSesns Disruptive Leaming wandlisiugn aulaevialuay
UszananwlfiSnhmaaetormuliis 60,000 wh usvawezansimwianduldfnitluszeren way
Fanriwdnduauildnnesideyaiifidinideammnsanslf foyaiiumednuaisnymiosme
Wl 10% waz 20% Weifisuteyaannmandils 65% wardnvesuywdannsaueaiiunmisifies 13
a8 3wt menveasannsaiutormunmle 36,000 Tomusetalia 40% veaduszam Weusoriuis
w1 avaiivsuenldinuywdansaussnanateyanmint uazeglurumsssldou dadums
sonufenmlaglisunmdaduitnsdemsdeyaiiiussaviamannnindoruvienians Snviedld
fugutiosndn msdermumnedsnmiwhlidanumaulannty dedemsiuldnusagnsandy
(Matias, n.d., p. 6) mﬁumﬁﬂﬂsﬁaaﬂaﬁqﬁmmﬁwﬁ@hmiﬁ’]LauasﬁayjaﬁﬁﬁmmumLLazﬁi’fU%’au dielrine

oy
=

faMsland iy

v
S

wmmummﬂ'ﬁvmﬂLwamwammﬂm’]mmafmuwmmmaua (Data Visualization) uaztile
afueudlafeatunsdumimidoyaldfsdu unmwilivdeddy W ANUvINeveuaTiFideya
sUsuumdTusvesteya Ussinvweawiugdl nssuumsiumimideya wasmalladiinanyssyndldly
m3uavieniteya

AMIMENEvaduaTiAldaya

Mdrnmuvesiumviritoyadilifinsdiinnnuidaey Wesnildlununsngumansd
AfpumnedildlndiAssiu Data Visualization 1@uA131 Information Visualization wag Infographics
fldunuiuld wislinosnuuy A waziinivnsléonidesiunareviubuduidivaniibudi
fiosAumINY waznenemivzienuezAMUUANATeINIsLandoyasisnisiteulasiudeya
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(Strecker, 2012, p. 4) MNMSANIANAVBNEYBIATIN Fusvirtidoya (Data Visualization) l¥HFiTemy
formaruveng Vikwiolud

Nediger (2020) lalvinnuvnsngvesAnin Junviaidaya (Data Visualization) Aon15uiieaue
UoyAnNIRATAULNA Li’]mmamamumwﬂumauaﬂaﬂﬁaamwauamamsaumﬂmmmﬂumwuau
fusydnsamdmiuge Imamlﬂﬁ]wl,tamsuauaiuiﬂLLUULqu.ﬂu Sulbinsin weunm vounui

93N Tauauns wavyRnami Shug (2560, vt 87) n1saian niuavied e \w3esiiomaila
18015 nsrvIuNsulaeyaasaumALarernIXs tnsldreuiuneslunisdnaueanadnsiuy
w9 U uuds ns1finlassadne unudl vieguuuusng q ierislunmsaduayumsdadulaves
{4 Snitadmsatuayunuifeluainiie Wy madenesiteyaasaume msdsadoyaasaumne
mMvihungunliutaanan maaiEessitinun Wusy

agulainnsdumsimideya (Data Visualization) nunedls Msiiauedeyavsoansaumeig
mnvisenmns1iln lagldd sUsavSesunssdydnual uarldnssuiunsmamatialunmsuvasdeyanise
asaumalinaedunmvdonmnaiin Wetelunisueadiu silidladeyeifarududouldietu
msnauedlnajaziiaueiduniuaim wnug usude nmnsfin wnuil videegluguuuudu q 3
trandaelunsdndule wides warinsziunliuing o Judu

sUnuuaNMuFuRusvasdaya
sunuuanuduiusveseyalunisiunduadiald Ivainvatgsuwuuanuduiug 99y
YNAIDELNULAUIUNNEIU (Matias, n.d., p. 10) Al

1. a8 (Ranking) NsuansnINyeyaiil 2. ANUFNITUS (Correlation) ANudNTUSvRITeYaT
R G R R R R ETAPIRY HaswnuusvuluRanunsavand i iuteanuduius

WTUINNSBLTIAY

—
e

witLargest

® o 1] iy
—Jma e,n‘..;;-,,M.PopuIanns
Thes
EE 2052
- Total: 9,978,509,766
A 1 Fe819n153nSusu Most Populated AW 2 LanIrNdUTUSIYIINN California
Countries in the Future 2020-2100 Sunlight & Visitors to SeaWorld

fan (Rana, 2020) fan (“Californian sunlight,” 2013)
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3. ANUFUNUSUNEIULaYIavNe (Partial and
Total Relationships) wanayadeyateos
WU B UNURNASINTI9LA |

.....

Temperature over scasons in Germany

WA 3 FegeunugIANNEITUsUsE LAY
Viasln
w1 (“Temperature over,” 2021)

5. M3 (Deviation) nsiadeuinteyaudayyn
Aflanuieadeiu InsnmzegeBaga gl
YaAmuanANIINALadeY

. _ W

R R R SRENNSRENG
5 * “

m‘wﬁ 5 K-Means Centroid Deviation
w1 (Susie, 2020)

4. M3wTeuLieyu (Comparisons) NSHAAINTIN
MUSsuiisutayalausuna

AT 4 Fg19nsiUSEUMIBUSEING 2 Useina
711 (“Data visualization best,” 2020)

6. INANNUNINIAT (Series Time) Wand
nswasunUasvesdeyaluusiazyinia

[ p——

AT 6 NIMUARITIIULRAALYE COViD-19
VI (531U 033, 2563)

7. 1303318 (Distribution) MIUAAININNITNTEINLVDITDLATINUAN

GOP per capita

S0k

AN 7 FRENNTUARININNINTE AN VRITBY LTI
w1 (Philp, 2020)
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Uszinnvaaunugiildlunisiumimidaya
Ussianvasuuniflilumsiaueiusimideyadiwutos fed
1. wwugfiuda (Bar Charts) {Huunugiifiusznoussunuuey unuds fidsuuanseonuilu
sUwisdmdsudianunsavenaugsld wmanzdwmiuldlunsdisuifisudnnuvesdeyaluusazyn
(“msidenguiuy,” 2564)

Where our energy comes from NETFLIX: SHARE OF GLOBAL AUDIENCE

Vearly per capita Use of electricy

i and its compositon Numiser of i subseribars e an ofsach Bacalysar m milizes)

W inerationsl
- usa

[ E———

AWl 8 WHLOAUYiaLUIAS (Vertical Charts) AW 9 uwnu wwIueU (Horizontal Charts)
11 (“Where our energy,” 2021) u1 (“Netflix: Share,” 2021)

2. ukuniinenay (Pie Charts) mmvﬁ’umiﬂwLaua%’auaﬁﬁﬁawsvﬂausiaaﬁsmﬁw:flu
mu‘lwm ummmmiﬂ,v]mmLLavmmm LLmlummaUﬂummvmmﬂ’LuLiawaqmsUivmmmmmJaq
wiazdy Seddsrurutunnn 9s8ueneininsie riosldnaredlunisiiauedoya wWu diuuus
N19N159a19 (Market Share) doyauandiunaund 1 iusu (“nadenguuuy,” 2564)

E
9.1%
o ] N
27.4%
r A - D
1 Label Value e 18.3%
Format: 1,200.0
2 |o 40.0
3 |t 20.0
4 A 60.0
5 |8 55.0 C
20.1% B
6 |c 4.0 25.1%

AWl 10 urugiiienasl (Pie Charts)
w1 (“Add your data,” 2021)

5



6

Journal of Academic Information and Technology Volume 2 Issue 1 January-June 2021

3. urunilatin (Doughnut Charts) unugillatdvilndnnisesnuuuiduldedfunsuginnay
wagunsauansyadeyalduinndt 1 ga Wnednausdeyailuninandoutuvate q du (“n1siden
JUuuY,” 2564)

Forecast of the share of smart connected major home
appliances shipments

by region in 2020

Middle Last and Africa
o

Amaricas

16%

Evrope

12%

Asia Facific
8%

Source: hitps:/fwww.statista.com/statistics/424 142/smart-appliances-markel-segmentation-by-region/

Al 11 uugilatin (Doughnut Charts)
731 (“Forecast of the share,” 2020)

a. unugfidu (Line Charts) unugfidu fdnvasadiounugiivis Ssusznoudounudauas
unuuey iiswdluAsuanuistoyafugauuunugd ununiivssuamilmngfunisiiausdoya
Fnaviiinnuduiusiudeyaifdnuas JuradliuandfifunmavdsuulasiiAafuauaa ieg
wwilidy saufeannsaldnensaluunliulusweald (“n1sidenguuuy,” 2564)

[ Numbers per month [ Trainings per month

Al 12 WUy (Line Charts)
711 (Roshdy, Sharaf, Saad, & Abdennadher, 2018)

5. unugfinuii (Area Charts) uansarudusitudiuiian wihmedouunidu udunneg
Mnunugiduiiannsouansiina fmsusaoiuildidudons wiessuring 2 duileuandliifuyiun
AnuuAnsnasE Iy ngdmiuiuruddguesnsivasuuadlutimauandiifiunasine
AALANANSTENINTRYA (“MTidenguiuy,” 2564)



= o A

NIaTIngasaunakaznalulag U9 2 aud 1 unseu-tiquieu 2564 | 7

Hot Summer Days* in Leipzig, German

AW 13 uunTNud (Area Charts)
737 (“Hot summer,” 2020)

6. WHUQUNINTLAY (Scatter Plot Charts) lduansaiuduiusseninediudsdoya
atloeandyn wialduwaninuduiusvastoyanidnuiuuinlaniign

Al 14 fegaunnniin1snszane (Scatter Plot Charts) ¥aainsaiads (GPA)
731 (Chertchom, 2017)

7. wnunfines (Bubble Charts) wrugineamnzdmiunsuanseyavundniugiiuutes
nswSeuiisurisednduduanuduius (“nsdenguiuy,” 2564)

Life Expectancy v. Per Capita GDP, 2007

Lite Expectancy (y:

Per Capta GOP (8 cire. 2000) H 2.9

AWl 15 unugiineanszae (Bubble Plot Charts) AWl 16 unugiivaausuil (Bubble Map Charts)
71 (Al, Gupta, Nayak, & Lenka, 2016, p. 658) w1 (Ali et al,, 2016, p. 658)
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8. uwugiinm¥ou (Heat Map Charts) unugiauseunansdeyaildainutuvedd e
wansdayaiuinegiimansvsenisedoya (“nsidenguuuy,” 2564)

STATES WITH NEW SERVICE CONTRACTS
o

B

\ | U

=?

Al 17 unugfianuieu (Heat Map Charts)
111 (Hubspot & Visage, n.d.)

H
o ANEEEENEEEEN .......
100
wor AN NN EEE |
e [ 0 0 I
o, NI ]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
month

il 18 LLmuqﬁmm%'au (Heat Map Charts)
731 (Wilke, 2019)

9. wWuALIAS (Radar Charts) fldnuwsARoUNUYILEUNTNITUAAINALUUNNANTIUIY
wiignvesaiviiuiuidevesdeya wnuglitlidldvenisriusieioswesdeya uimunzdmiy
msthauedayaduile wdnhumieszsimyesewgaudwesioya (“madenguuuy,” 2564)

Gymnast Scoring Radar Chart

AW 19 wiunfitsand (Radar Charts)
711 (Nowicki & Merenstein, 2016; Roshdy et al., 2018)
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10. unugdisiuldl (Tree Maps Charts) Aen1sinauedayanuuuandliiuiui uansaldly
wuudduty mdeunuulassaiiedulll e1vevinavedeyafidesnisiidutiauniiui wanaiunan
wansnariule (“nisiienguuuy,” 2564)

Florida Counties What did Singapore export in 20127

United States presidential election, 2016

s

AW 20 wrugiisula (Tree Maps Charts)
731 (Zifan, 2017; Gordon.silvermanaz, 2014)

11, unugiisun1w (Picture Graph Charts) L‘LJULLNuﬂin“ﬂaUI‘LJmsJLmuuau LazLNUGS
LmLaafﬂ,mi"dnwwmalaﬂammummmamwaauu 9 (“Msidenguuuy,” 2564)

Gemwumumidl:meldmnw
102017, they booked 69.6 milion ong
N W W W W W W W W s
e i A
3 410 YLY‘YY

A 21 wnuisUnw (Picture Graph Charts)
7w (“Germans are world,” 2020; “2018 Holiday survey,” 2020)

nsEuIUNsIUATiAldaya

nsgurunTIURTimiteyaiiitmueifieanaududoutazuansnuduiusvesdioya
fitnimnavaneviuldvhnmsinunszuiumsiunvimideya fuwiolud

nszvuMsIuaTiAidoya fvansduneufifsadostumauanstous dausnsdnugadeyaly
QuFIINEeANTIN Faltuney (Joshi, Chawla, & Shukla, 2020, pp. 328-329) Fasolui

1. M5y (Analysing the Problem)

mMsiAsidam annsinwyadeya Tas@nwiandeyailaflisaiay (NaN) fogluze

Foyafilderusnly (Dataset) lutuneudianunsaidenssinnvasamlunsuansgndayaitsiusuly
Lﬁ@lﬁLLﬁm%@yjﬁlﬁaEJ'N‘a’G]LT\]ULLagL‘l’J’”IIR]{]iyJW]VLﬁa%u
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2. miﬁﬂmwaza’lﬂifay‘a (Cleaning the Datasets)

n15vi1AI1UALe1ATeYa Data Cleansing w38 Data Cleaning 3@ Data Scrubbing fie
N3TUILNMINTINERU MIuAly niensau itelisrensteyaiilignieseenluanyateya mswie
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Abstract

The objectives of this research were 1) to study the level of students’ understanding about
the principles of the philosophy of sufficiency economy, 2) to study students’ opinions on the
application of the philosophy of sufficiency economy in the daily life, and 3) to study the level of
students’ behaviors towards the philosophy of sufficiency economy. This research was a mixed
method research. The instruments used in this study for data collection were questionnaires, tests,
and focus group discussions. The sample of this study was 390 students. The statistical values used

for data analysis were frequency, percentage, average, standard deviation, t-test, One-Way ANOVA,
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and content analysis. The results of this study were as follows: 1) The level of students’ understanding
on the principles of the philosophy of sufficiency economy was high. However, gender and domecile
had a significant difference at 0.05 on the level of their understanding. 2) Students’ opinions on the
application of the philosophy of sufficiency economy covered the aspects of daily life, teaching
and learning, management. and sufficiency culture or sufficiency way of life. 3) Overall, the level
of students’ behaviors towards the philosophy of sufficiency economy was high in the following

aspects: 1) modesty, 2) reasonableness, 3) immunity, 4) knowledge, and 5) morality.
Keywords: Philosophy of Sufficiency Economy, Behavior, Lifestyle
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Abstract

This research article has an objectives were (1) to study the library user’s behavior to
and the acceptance of Library RFID Self Checkout of the Ramkhamhaeng University Library, and
(2) to compare the user behaviors Ramkhamhaeng University Library using self-check circulation.
The survey research was conducted to data collection. The questionnaire was used as a research

tool.

29



30

Journal of Academic Information and Technology Volume 2 Issue 1 January-June 2021

The population were Ramkhamhaeng University students who are the library memberships, Semester
1, Academic Year 2019 and used SELF CHECK AND BOOK RETURN service 1,036 members, sample size
determination using Krejcie and Morgan Table, 285 members was surveyed. The findings conculded
that: The library users were students of the Faculty of Law 41.069%, the faculty of Political Science
21.54% and faculty of Business Administration, 11.38 % respectively. In general the student visited
the check-in circulation and used the service during 12.00-16.30 hrs. to borrows textbooks 58.54%
and general books 27.24%. The students accepted the RFID technology as whole at high level
(mean = 3.78), classified in each aspects descending by mean level as followings the interesting and

modermization (mean 4.34), increase using appreciation of library service (mean = 4.26).
Keywords: Circulation Automatic Service, RFID Technology, Library User Behavior
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Abstract

This research designed and developed a smart-shelf system for the purpose of promoting
the potential of product management. This was useful for storing technological data with the
Internet of Things (loT) that could check stock, rather than it being checked by humans. The
system can check product stock on the shelf automatically. This research designed tools and
developed the applications for detecting the distances between products on the shelf, by means
of Ultrasonic Distance Sensor. The user can set initial values of the system in the planed
application, such as the size of the shelf and the dimensions of the product. This system
calculated the number of products which could be put on the shelf. The number of products

remaining on the shelf will be checked by calculating the distance, based on the distance values
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of the detecting sensor. Then, the user can check the number of remaining products which can
be put on the shelf. In the case of out-of-stock products, the system can send a message of
notification to the user. The system was tested for its accuracy by checking the distances between
the detecting sensor and these products. The results show that the average standard deviation
(S.D.) value of 3 products was 0.2. This means that the sensor is able to present distance checking
accurately, when compared with the actual distances. Moreover, the application functionality is
able to connect the sensor and the data of the Internet of Things tools well. The distance value

was obtained by sensor detection, which can be accurately displayed on the application.
Keywords: Internet of Things, Distance Detection Technique, Product Management
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Abstract

The objective of this research was to design an object color classification algorithm. The
system design principle utilizes the color average technique consisting of 3 color groups: red,
blue, and green. These colors were employed in object color classification. The results found
that the efficiency assessment of the system was based on a newly developed algorithm from 3
sample groups with 30 images per group, which are 90 images in total. The images were 640x480
pixels in quality with average of 95.5% precision. The precision of group 1: Red had 96.6%
precision; Group 2: Blue had 96.6% precision and Group 3: Green color had 93.3 % precision. The
total average of the system was considered as high precision, which indicated the quality of the

color group. Moreover, the results from this experiment can be applied in color sorting of objects.
Keywords: Comparison, Image Proceeding, Algorithms, Digital Image, Color Intensity

Introduction

In the present, robot applications automation and artificial intelligence come into play in our
daily life and will become more important in the future. Not only in the industrial sector that leads
to lower production costs but also increases work efficiency. Various technological developments
enhance the quality of life, namely health tech, healthcare technology, food tech, food, and
agriculture technology, housing facilitation including safety, rescue tech, entertainment, and recreation,
etc. Fruit Recognition using Color and Texture Features Technology ( Arivazhagan, Shebiah,
Nidhyanandhan, & Ganesan, 2010). Also has been used in organizations to accelerate the performance
of the company (Rogalski, 2011). More and more companies will depend on [T systems and be less
dependent on human resources due to the human limitations. The IT systems might need higher
initial costs, but these costs will pay off and generate revenue as time passes due to less maintenance
and more efficiency. Moreover, every day the technology is becoming more affordable and available
to all people regardless of their financial capabilities. Today, the color object classification and color
analysis generally depend on human judgment. This task requires experienced employees with
specific qualifications and training to be in charge of this job. It is uncertain whether the quality of the
job done is affected by speed. The researchers consider the essential aspect of the job mentioned
earlier; thus, the researchers designed and developed a comparison and classifying color of object

algorithm. The results of the research can be applied in Classification the color of an object in a real-
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time system. It can also perform physical classifying, focusing on dark shades of the objects from the
camera that is used to capture the image (Ring, 1984). In addition, it can be employed in the
comparison process in the average color database and embedded as a guideline for research and
adaptation, to improve Al technology in the future to benefit the application and increase system
efficiency. This paper aims to design the classifying color object algorithm. And the application in
Classification of Selected Citrus Fruits Based on Color Using Machine Vision System, etc (Igbal, Gopal,

Sankaranarayanan, & Nair, 2016).

Objective

To design an object color classification algorithm

Related Literature

Basic Principle of Intelligence

In computer science, Artificial Intelligence (Al), sometimes called machine intelligence
because its intelligence demonstrated by machines. In contrast, to the natural intelligence
displayed by humans. Leading Al textbooks define the field as the study of intelligent agents, any
device that perceives its environment and takes actions that maximize its chance of successfully
achieving its goal (Russell & Norvig, 2010; Legg & Hutter, 2007). Colloquially, the term "artificial
intelligence" is often used to describe machines (or computers) that mimic "cognitive" functions
that humans associate with the human mind, such as "learning" and "problem-solving." As
machines become increasingly capable, tasks considered to require "intelligence" are often
removed from the definition of Al, a phenomenon known as the Al effect (McCorduck, 2004).

1. Spectral Color: Human eyes are able to adjust level of lights for 1010 levels and
classify the differences of objects in the intensive level of light in visible light wavelength as

shown in Figure 1 (Nowak, 2013).

Radio waves Microwaves Infrared Ultraviolet X-rays  Gamma

100 ar 1 107 107 10° 10° 10° 10° 107 10% 10" 107° 10 1077 107

Figure 1 Spectral Colors

Adapted from (Climate Science Investigations, 2016)

2. Image in Computer System: Humans and computers see an image differently whether
the image is taken by regular or digital cameras. Computers project an image as several color bits

which connected until it is identified as an image; however, how human eyes see the image
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compared with a computer is entirely different. Humans are able to tell the details and express
their feelings toward the image, but computers comprehend the image as several color bits with
sensible correlation, as shown in Figures 2 and 3. The figures show a digital image in 2D array of
pixels and represented by f[m, n] (Russell & Norvig, 2010), as shown in the dimensional equation
(Nowak, 2013).

pixel(x,y)

Figure 2 Illustration of a “pixelized” in 2D array

Adapted from (Lyra, Ploussi, & Georgantzoglou, 2011)

It is simply said that array of finite number of bits of an object recorded by image
sensor then recorded and transferred to computer processing and temporarily stored in buffer in

order to be displayed or recorded, as seen in Figure 3 (Castleman, 1996).

TS T T T N N T N B

Figure 3 Image display
Adapted from (BelgianGuy, 2017)

3. Image Processing: Digital image as we commonly see whether it is taken by the regular
or digital camera, in computer’s vision, a picture comprises of several color bits that orderly

placed until it is formed as an image (Castleman, 1996), as shown in Figure 4.
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Blue component
Image Plane

Pixel,
[255, 0, 255]

Green component
image Plane

Pixel, = [127, 255 , 0]

Red component image Plane

Pixel of an RGB image are formed from the corresponding pixel of the three component images

Figure 4 Coloring
Adapted from (lhritik, 2018)

To see the details of the image whether it is a regular or digital image, human and

computer sees it in completely different perspective. A digital image is an image that converts

2D using spatially sampling which randomly picks some positions in an image. A unit of sampling

is pixel when spatially sampling image converts 2D to digital feature image and partially chooses

some positions in the image that result in the high definition of the chosen position as seen in

Figure 5.

Figure 5 A unit of sampling is pixel
Adapted from (Wettayaprasit, 2012)
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4. Image Quantization: When we have an image from the sampling, each bit in the image
will be replaced with the image in gray scale that consists of black. And it will be gradient shades

until it reaches white shade as seen in Figure 6.

Figure 6 Image Quantization
Adapted from (Wettayaprasit, 2012)

Histogram Comparison

The histogram is created from each part of an image which can be used to explain colors
occurring in the feature image of the overview image. Swain and Ballard suggested the method called
Histogram Intersection by pairing histogram H(l) and H(Q) of image I and acquired image Q .The size

of each image is n bins which is defined by Histogram Intersection shown as follows:

> jamindh; (1),h;(Q)}

(1)
NQ X MQ

S{H(,H(Q)}=

When H(l) is a number for pixels of the color subject j in the image /. hi(Q) is a number for
pixels of the color subject j in image Q and Ng X Mq is the size of the query image .This measurement
method can be displayed by histogram dissimilarity such as Lz -norm.

o | b hi@ |

D{H(I),H =
HOH@= 2[5

)

When N; X My represents the size of the image, T represents a reference value employed to
classify the similarity and difference of 2 histograms. It will be similarly defined when S=T or D<T and
the image in the database that is retrieved related to an original image of the query. Nonetheless, a
major problem of retrieval of histogram comparison is the recalled images might be a different type
of the original image.
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Connected Color Region (CCR)
Kim and Han suggested a theory of Connected Color Region (CCR) to solve the problem
of histogram comparison. It addressed that CCR can distinguish a spatial distribution of the same

histogram using an algorithm for CCR calculation as follows:

1. Consider the spatial destitution of color of image size NxM, which is divided into

blocks of nxm pixels to find adjacent colors or color groups.

2. Compute the color density of adjacent color groups to find the mean of agglutination
of colors.

3. Consider the most common colors considering the colors that appear together with
the most specific colors and the opportunity that the colors will appear together.

4. Measure the image homogeneity which is a comparison of the amount of cohesion
of each color group and compare to the similarity of the position information of each of color

group.

chmin{ch (Rl)v ch(RQ)}

Q) = 3
S1(1,Q) chch(RQ) (3)

in{Quc (Ry), O (R
A0, - mm{Qk (21)l ke ( Q)} @

ke
AOy¢ if Tye(Ry)=Tie(Ro)

$,(1,Q) = 5
2(1Q)=21 Tio(R1) #Teo(Ro) ©
$(1.Q)=(81+8,)/2 6)

However, using CCR has some limitations which is a parameter of blocks will affect image
retrieval. Therefore, blocks must be an inappropriate size for agglomeration. The bigger the size
the better it affects the accuracy of image retrieval that results in a low precision because a large-sized
block is not obviously classified. However, if the size of the block is small, it will affect the high

precision of image retrieval, but the calculation time (CCR) is much longer.

Research Methodology

1. Problem Identification and Research Method
1.1 Problem Identification
Recently, Al or professional systems need to be crucially developed and applied
as tools to assist humans. Due to the lack of automatic process systems and effective Al systems;
moreover, a variety of system applications is limited and has low precision for a complex system.
As mentioned earlier, the development of an Al system needs to be stressed. In the future, it is

essential to develop the Al system to help specialists in specific jobs, and it can replace the
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positions that require highly skilled workers, lower the cost of the highly paid human resource
and elevate efficiency and profit for organizations.
1.2 Research method

Sample group

The efficiency test of precision which measures image similarity, considering the data
from the database model, and following by matching with 3 groups of original colors with all the
sample images. Each group of each color included 30 images used in efficiency measurement.

Experiment Variables

Efficiency measurement of recall could be tested by using precision measurement.
This process was the precision measurement of system recall considering number of images
compared with images on the database implemented for recall to identify images in the same
group or different group with sample images.

Tools used in the experiment

System structure: The system structure composed of the hardware as a computer,
software for processing and a camera for accepting the image into the system as shown in the
Figure 8.

Experiment

System process: The system process is shown in Figure 9 and describes how system
works as follows.

1. Image input includes methods which are;

2. Image resize used to resize images to the same size.

Bitmap objBitmap = new Bitmap (objlmage, new size (640, 80)); Color average
can be used to calculate mean of pixels by using the total number of color in the system divide
by the number of pixels. Color average = Sum of total color average/number of pixels

3. Intensive analysis of colored image model used in the comparison algorithm

4. Color comparison of the pixel of 3 colors of original colors in the testing

5. Voice message

When comparison and processing are finished, a voice message will be sent to
notify what color is used in the testing comparing with the original colors in testing.

Data analysis

The table of results in Table 1 illustrates the efficiency test of precision which
measures image similarity, considering the data from the database model.

System Design

1. System Overview: The system design is shown in Figure 7. The image from
a camera input into the system, the system processes four steps to compare the image size, color
average, intensive analysis, and color comparison. Finally, the voice message will be sent the

color with determination as to the system.
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Image from Webcam Process |Voice Message

1.Image Resize

Image Input 2.Color Average Output
3.Intensive Analysis

4.Color Comparison

Figure 7 Context Diagram of the System

2. System structure: The system structure composed of the hardware as a computer,
software for processing and a camera for accepting the image into the system as shown in the

Figure 8.

Figure 8 System Structure (adapted from system)

3. System process: The system process is shown in Figure 9 and describes how
system works as follows.

3.1 Image input includes methods which are;

3.2 Image resize used to resize images to the same size.

Bitmap objBitmap = new Bitmap (objimage, new size (640, 80)); Color average
can be used to calculate mean of pixels by using the total number of color in the system divide
by the number of pixels. Color average = Sum of total color average/number of pixels

3.3 Intensive analysis of colored image model used in the comparison
algorithm

3.4 Color comparison of the pixel of 3 colors of original colors in the testing

3.5 Voice message

When comparison and processing are finished, a voice message will be
sent to notify what color is used in the testing comparing with the original colors in testing.

SpeechSynthesizer synthesizer = new
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SpeechSynthesizer();
synthesizer.Volume = 100;
synthesizer.Rate = 0;

synthesizer.Speak(text1);

Image from Webcam
| |

i

| Image Resize |
1

| Color Average |
!

| Intensive Analysis |
1

| Color Comparison |

!

| Voice Message |

Figure 9 System process

4. System algorithm: The algorithm of this work proposed as follows.
for (inti = 0; i < bmap.Width; i++)
{
for (int j = 0; j < bmap.Height; j++)
{ color c = bmap.GetPixel, j);
Sum_R=Sum_R+c.R;
Sum_B=Sum_B+c.B;

Sum_G=Sum_G+c.G;

}
Intensive_R= Sum_R/(bmap.Width*bmap.Height);
Intensive_B= Sum_B/(bmap.Width*bmap.Height);
Intensive_G=Sum_G/(bmap.Width*bmap.Height);

if (intensive_R >= 100)
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textl = "Red";
else if (intensive B > =100)

{

textl = "Blue";

else if (intensive_G > =100)
{
textl = "Green";

}
SpeechSynthesizer synthesizer = new
SpeechSynthesizer();
synthesizer.Volume = 100;
synthesizer.Rate = 0;

synthesizer.Speak(text1);

1.3 System Design and Development

This research aims to develop a model used in automatic analys and
classification from 3 color groups to employ in the experimental images using Visual C# program
as a research instrument. This program was used for designing the model and user interface. The

webcam was the image receptor for data processing.

1) Context Diagram of System: The system design was demonstrated in Figure
10. The figure showed an overview of Context Diagram of the System that received the data from
the image folder or camera, processed and sent out as a voice message to notify the user of the

color of the object of the image.
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Image from Webcam Process Voice Message
1.Image Resize
—
Image Input 2.Color Average [~ | Output
3.Intensive Analysis
4.Color Comparison

—

Figure 10 Overview of Context Diagram of System

2) System Structure: The structure of the system is an overview of the system receiving

the image via camera or image folder, then processed and sent the information in the form of a voice

message to notify user the color of the object.

Figure 11 System Development using Visual C# (adapted from system)

Other devices used for model developing were laptop, camera and speaker
as seen in Figure 12

2 unender R Rt

Figure 12 User Interface of System Process (adapted from system)
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1.4 System Testing

Efficiency measurement of recall could be tested by using precision measurement.
This process was the precision measurement of system recall considering number of images
compared with images on the database implemented for recall to identify images in the same
group or different group with sample images. Next, those images would be calculated the

precision as shown in the equation (Metz, 1978; Taylor, 1997).

. Xi — X
Precision = |——-M (7)
Xm
l n
X == X
m ng i

Xy equals sum of measurement

X, equals each time of measurement

Research Findings

System Efficiency Assessment of comparison and analysis of the color of the image. The
result of the mean of the number of color images and mean of quality of image data of 3 group
colors, including 30 images from each group of color on the database. After testing the software
using the Black Box method, the next step was to be assessing the software to find the software
efficiency; moreover, it was tested for acceptance test by the user.

The assessment process was used to assess the efficiency of information technology and
software, which were divided into 4 parts; 1) Functional Requirement Test; 2) Functional Test;
3) Usability Test; and 4) Security Test.

In this case, the experiment focused on system and software efficiency; thus, program
efficiency measurement was employed in this process. The criteria for testing were a functional
test for data preparation, which were the standard color digital images with file format in *. jps.
Each group of each color included 30 images, 90 images in total, consisting of Group 1: Red,

Group 2: Blue and Group 3: Green. Some parts of the user interface are shown in Figure 13.
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Figure 13 User Interface (adapted from system)

Table 1

Table of comparison of color object precision of 3 color groups, 90 images in total

Color Group Number of Image Precision of Testing Average of Precision
Group 1: Red 30 29 96.6%
Group 2: Blue 30 29 96.6%
Group 3: Green 30 28 93.3%
Total 90 86 95.5%

The table of results in Table 1 illustrates the efficiency test of precision which measures
image similarity, considering the data from the database model, and following by matching with
3 groups of original colors with all the sample images. Each group of each color included 30
images used in efficiency measurement. The results found that the efficiency assessment of the
system was based on a newly developed algorithm from 3 sample groups with 30 images per
group, which are 90 images in total. The images were 640 x 480 pixels in quality with average of
95.5% precision. The precision of Group 1: Red had 96.6% precision; Group 2: Blue had 96.6%
precision and Group 3: Green color had 93.3 % precision. The further suggestion for the algorithm
precision process is to ensure that the room must have the appropriate brightness of light. In
addition, the limitation of the system that is implemented on personal devices and camera
devices needs to have standard quality definition for precision purpose of the utility. The results

from this experiment can be applied in color sorting of objects such as color sorting of fruits, etc.
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Discussion

The results of system assessment, using the newly developed average color processing
aleorithm of the 3 color objects, using 30 images of each group were compared. The image definition
was 640x480 pixels had a precision of 95.5%, which means high proficiency. It showed that the
efficiency of color comparison of 3 groups of color was rather precise and suitable for color
classification application using color object classification utilizing the technique of color intensive.
This technique is considered a basic processing system, but it is convenient for implementation
because the essential devices are a laptop and a camera. However, the further suggestion should
be the comparison of the developed system and the results obtained from this experiment can
be applied in color sorting of objects such as color sorting of fruits and vegetables, etc. Other
systems should be applied to find the precision of this system to be beneficial for Al technology

in the future study.
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Abstract

The objectives of this research are to study raw materials, e quipment and teaching
process of making Pook-Rak dessert and to study the satisfaction level of making Pook-Rak dessert
as a career for the disabled. The samples of the study were 20 disabled people from the Disabled
Association, Phuket Province. The research instrument used in this study was questionnaire in
measuring the level of satisfaction. The questionnaire is divided into 2 parts: part 1 is to measure
the satisfaction level and part 2 is the recommendations. The results revealed that the average
of the satisfaction level among the disabled was high. The raw materials, the equipments and
the teaching process gained the highest score of the satisfaction level. Spending their free time
and being able to apply the knowledge for thier future career were the second highest score and

the exhibition gained the the third highest score of the satisfaction level.

Keywords: Disabled, Library Services, Pook-Rak Dessert
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International Standard Serial Numbers ISSN 2730-2199 (Print)

Submission portal http://wwwi jait.ssru.ac.th/index.php/JAIT/about/submissions (MS Word or
PDF format)

2. Manuscript Preparation

The Journal of Academic Information and Technology accepts both research and
academic articles, in Thai or English, related to the fields of information science,
information studies, library science, information technology, technology management,
and to other related fields. Submitted articles must be scientific and contemporary.
Research/ academic articles submitted for consideration of publication must not be
previously published, nor are currently under consideration for publication elsewhere.
Each published article must be peer reviewed at least 2 experts. The Editorial Office
reserves the rights to edit submitted manuscripts and to decide the order of
publication of articles. To facilitate the decision process, it recommends a guideline

for preparing and submitting a manuscript, as follow:

2.1 Article Writing Format
Paper size B5 (7.17”x10.12”)
Margins
Top 1 in.
Bottom 0.75 in.
Left 0.75 in.
Right 075 in.
Typeface (Font) TH SarabunPSK (for the whole manuscript)
For printed submission, please print one-sided, single-column. The article should

be between 8-15 pages in length.
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Elements Font weight Font size Additional Comments

Page number Regular 14

Line spacing

Title (Thai) Bold 18

Title (English) Bold 18 Capitalize the first letter of
each word

Author/ Regular 15 Please do not include

List of author(s), in titles (e.g. Mr., Ms., or Mrs),

both Thai and English but ranks may be
included, where
applicable. Superscripts (1,
2, ...) should be used to
indicate the order of
authors. The
corresponding author
should be indicated using
an asterisk mark (*). In case
where only a single author
is present, use only an
asterisk mark (*) without
any numerical superscripts.

Affiliations, in both Thai Regular 12 Affiliation(s) of every

and English author should be
mentioned

Author (s)’s contact Regular 12 Emails of every author

emails should be mentioned

Section titles Bold 14 This applies to the section

titles Abstract, Keywords,
Introduction, Objectives,
Research Methodology,
Results, Conclusion,
Discussion,
Recommendations, and

References. One line
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Elements Font weight Font size Additional Comments
should be skipped above
each section.

Abstract Regular for the 14

content
Keywords: Regular for the 14 For Thai keywords, leave a
actual keywords (3-5 words) space between each word;

for English keywords, the
keywords should be
separated by a comma (,).

Content Regular 14

Figure labels, i.e., Bold 14 Placed centered under the

“Figure 1”7 corresponding figure, with
one skipped line between
the figure and the label.

Figure citations, i.e., Regular 14 Where a figure is adapted

“Adapted from ...” from another source,
please cite the source in
the specified format

Table labels, i.e., Bold 14

“Table 1”7

Table captions Iltalic 14 Please leave a blank line
between the content and
a table label, and another
below the table. Tables
should not have side
borders. All tables in a
manuscript should have
the same format.

Equations Regular 14
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2.2 Topic of the article

An article should contain the following sections

UNANMUINY ‘ UNAMUIYINTG Research Article Academic article

Aeing Sections (English)

1. Yoi30 1. Yoi30 1. Title 1. Title

2. UNFRLD 2. UNFRLD 2. Abstract 2. Abstract

3. Abstract 3. Abstract 3. Introduction 3. Introduction

4. uni 4. AU 4. Objectives 4. Content

5. Jnguszasd 5. il 5. Research 5. Conclusion

6. WANAUNTIVY 6. a3U Methodology 6. References

7. NanITIvY 7. 1ONAITO19DY 6. Results

8. a3UNANTIVY 7. Conclusion

9. NM3RAUIILNA 8. Discussion

10. Uatauatuy (4) 9. Suggestions

11. LoN&EN591994 10. References
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Please format an article as B5 (7.17”x10.12”) pages. The margins should be as follows: Top 1”, Bottom 0.75”,
Left and Right 0.75”. The typeface TH SarabunPSK should be used.

If printed, the article should be printed on A4 sheets, using the typeface TH SarabunPSK.

The article should be between 8-15 pages in length.

Manuscript Example

Research Article

Title in English using the typeface TH SarabunPSK in bold, font size 18
First-aurhor-name-in-English and Second-author-name Surmame? [TH SarabunPSK, font size 15]
AfﬁUation—one—in—English1 and affiliation-two? [TH SarabunPSK, font size 12]

Firs’t—author@email.com1 and second-author@email.com? [TH SarabunPSK, font size 12]

Abstract (font size 14)

This research is .... oriented, having the objectives of (1)..,, (2)..., and (3)... (Describe the
population and sample, data collection methods and/or instruments used in the study, and data
processing methods). Results showed that/The results could be summarized as follows (1)..., (2)...,
and (3)... (font size 14)

*the maximum length for an abstract is 15 lines

Keywords (bold font, size 14): keyword1, keyword2, keyword3 (regular font, size 14. Please
include 3-5 keywords)

Introduction (font size 14)

- The introduction should include a background and research problems, with appropriate
references

- The introduction may contain a literature review related to relevant concepts or theories.

The review could be written within the introduction or as a separate section. (font size 14)

Objective (font size 14)
(font size 14)

Research Methodology (font size 14)
- This section uses plain language to describe the research methodology, including
sources of information, data collection methods, instruments, and data processing methods.

The section may be presented as written text and/or figures. (font size 14)
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Figures, Tables, and Equations

- Figures and tables may be placed after the paragraph referencing them, at the end
of the section, or in a subsequent page. It is recommended that figures and tables are kept within
the page margin. Every figure and table should be accompanied by a label and a caption, where
a figure label appears below the corresponding figure and is aligned center, while a table label
appears on top of the table and is aligned left. Figures and tables should be ordered separately.

- Please order figures and tables using Roman numerals, e.g., Figure 1, Figure 1-3,
Table 1, Table 1-3.

Figure

Figure 1 Example figure and figure caption
Adapted from (Sparkman, 2017)
Table 1

Table example

Variables Number of questior Cronbach’s alpha coefficients
Technology adoption factors 10
- Recognition of the benefits 5 0.883
- Recognition of the ease of use 5 0.880

- Equations should be aligned center, and labeled using numerals in parentheses, e.¢.,
(1), (2), .... The labels should be aligned right.

Results (font size 14)
- This section presents the results of the study according to the latter’s objectives. This

section may be presented as written words, and may include tables. (font size 14)

Conclusion (font size 14)
- This section concludes the results of the study. The conclusions should be stated in

accordance with the objectives. (font size 14)
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Discussion (font size 14)
- This section explains how the results came to be, and compare or contrast the current
results with those of other related studies or published documents. References to those studies

are included where appropriate. (font size 14)

Suggestions (font size 14)
(This section is optional) This section should contain recommendations addressing
limitations of the study, or problems encountered during the study, which could be used by

future studies.

References (font size 14)
A list of reference should be written with a regular font, size 14. All in-text citations must
have a corresponding reference, and vice versa. The list of reference is ordered alphabetically,

from A-Z for English references.
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Pérez, A. J., Lopez, F., Benlloch, J. V., & Christensen, S. (2000). Colour and shape analysis
techniques for weed detection in cereal fields. Computers and Electronics in
Agriculture, 25(3), 197-212. doi:10.1016/50168-1699(99)00068-X

Wenborn, C. (2018). How technology is changing the future of libraries. Retrieved from
https://www.wiley.com/network/librarians/library-impact/how-technology-is-changing-
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Yeole, A. S., & Kalbande, D. R. (2016). Use of intemet of things (IoT) in healthcare: A survey. In
D. K. Miahra, R. Sheikh, & S. Jain (Eds.), Proceedings of the ACM Symposium on
Women in Research (pp. 71-76). New York, NY: Association for Computing Machinery.
doi:10.1145/2909067
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Please format an article as B5 (7.17”x10.12”) pages. The margins should be as follows: Top 1”, Bottom 0.75”,
Left and Right 0.75”. The typeface TH SarabunPSK should be used.

If printed, the article should be printed on A4 sheets, using the typeface TH SarabunPSK.

The article should be between 8-15 pages in length.

Academic article example

Title in English using the typeface TH SarabunPSK in bold, font size 18
First-aurhor-name-in-English’“and Second-author-name Surname? [TH SarabunPSK, font size 15]
Aﬂ‘iliation—one—in—English1 and affiliation-two? [TH SarabunPSK, font size 12]

First—author@emait.com1 and second-author@email.com? [TH SarabunPSK, font size 12]
Abstract (font size 14)

Keywords (bold font, size 14): keyword1, keyword2, keyword3 (regular font, size 14. Please
include 3-5 keywords)

Introduction (font size 14)
- The introduction should include a background, existing problems, and citations

relevant to the presented concepts and/or theories. (font size 14)

Content (font size 14)
1) The content (font size 14) can be divided into sections and subsections. Further
divisions of the subsections could also be made.
2) Inclusion of figures, tables, and equations
- Figures and tables may be included after the paragraph that references them, after the
corresponding section, or in the page after the one that references them. Their sizes should not be
larger than the specified page margin. Both figures and tables should be accompanied by labels and
captions. A figure’s caption should be center-aligned and placed below the corresponding figure. A
table’s caption should be left-aligned and placed above the corresponding table. Ordering of figures
and tables should be separated.
- Please label figures and tables using Roman numerals, e.g., Figure 1, Figure 1-3,
Table 1, Table 1-3.
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Figure

Figure 1 Example figure
Adapted from (Sparkman, 2017)
Table 1

Table example

Variables Number of questior Cronbach’s alpha coefficients
Technology adoption factors 10
- Recognition of the benefits 5 0.883
- Recognition of the ease of use 5 0.880

- Equations should be center-aligned, accompanied by a corresponding parenthesized
numbering, e.g., (1), (2), .... The numberings should be aligned right.

Conclusion (font size 14)
- The conclusion should be written in accordance with the contents of the article. (font

size 14)

References (font size 14)

The list of references should be written using size 14, regular-style typeface. Every in-

text citation must have a corresponding reference, and vice versa. The list of reference is ordered
alphabetically, from A-Z for English references.
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3. Referencing

References must be written using the 6" Edition APA style

3.1 In-Text Citation
Please use author-date style in-text citations, i.e., name(s) of the first author
followed by the year of publication. Two formats of this style are as follows:
3.1.1 Parenthetical Citation The author name(s) and date are both parenthesized,

separated by a comma (,).

Examples of this format are listed below.
...about teaching quality (Ring, 1984, p. 123). Student evaluations...
...represented by f [m, n] (Nilty, 2012; Russell & Norvig, 2010, p 37).

...SETs online (Rogalski, Roth, & Wixom, 2017) because low response...

3.1.2 Narrative Citation The author’s name(s) are used to call out the publication;
parenthesized year of publication immediately follows. However, in cases where the year of

publication is also mentioned, the following parenthesized year is dropped.

Examples of this format are listed below.
Wilson, Tang, and Dannis (n.d.) added the instruction...
A study by Floyd et al. (2008)...
In 2003, Kessler’s study of...

3.2 References
3.2.1 Journal

Author, A. A. (Year). Title of article. Title of Periodical, xx(x), pp-pp.

Example reference entries are available below

Pérez, A. J., Lopez, F., Benlloch, J. V., & Christensen, S. (2000). Colour and shape analysis
techniques for weed detection in cereal fields. Computers and Electronics in
Agriculture, 25(3), 197-212. doi:10.1016/50168-1699(99)00068-X
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3.2.2 Books

Author, A. A, & Author, B. B. (Year). Title of book (xx ed.). Location: Publisher Name.

Example reference entries are available below
Brown, L. S. (2018). Feminist therapy (2nd ed.). Washington, DC: American Psychological

Association.

3.2.3 Doctoral dissertations and Master’s theses

Author, A. A. (Year). Title of dissertation or thesis. (Doctoral dissertation or Master’s

thesis, Name of Institution, Location). Retrieved from https://www.xxxxxx

Example reference entries are available below

Kim, D. Y. (2010). The impacts of quality management practices on innovation. (Doctoral
thesis, Carleton University, Ottawa, Canada). Retrieved from https://curve.carleton.ca/
b3125860-8972-4361-b9d7-da87d6ec3e09/

3.2.4 Academic conferences

Author, A. A. (Year). Title of paper. In A. Editor & B. Editor (Eds.), Title of conference

(pp. xx-xx). Location: Publisher Name.

Example reference entries are available below

Yeole, A. S., & Kalbande, D. R. (2016). Use of internet of things (IoT) in healthcare: A survey. In
D. K. Miahra, R. Sheikh, & S. Jain (Eds.), Proceedings of the ACM Symposium on
Women in Research (pp. 71-76). New York, NY: Association for Computing Machinery.
doi:10.1145/2909067
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3.2.5 Web sites

Author, A. A. (Year). Title of work. Retrieved from https://mwww.xxxxxx

Example reference entries are available below
Wenborn, C. (2018). How technology is changing the future of libraries. Retrieved from
https://www.wiley.com/network/librarians/library-impact/how-technology-is-changing-

the-future-of-libraries
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