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YoM siuilesdoya (CRISP-DM) lagldinalianisvimilesdeyadnuiu
4 wadla loun wadlaudniug (Naive Bayes) inallansiSeuiidedn
(Deep Learning) matlasiuliidndula (Decision Tree) wazimnadagulsl
wuug (Random Forest) ileasnsuuudiaesdmsuneinsainisiin
Tsaviaemidenluavesivangauiian lnsvhnsudsuiisuussansam
vosmssuunUszandoyadefitiiane 3 A1 ldun Aeuusu
(Accuracy) AUsEa@nsn nlaesiu (F-measure) wagaA1A1ula
(Sensitivity) nan1539enuin inalian1sSeusiedn (Deep Leaming)
Humaiafifimmmnzandigalunsassuvuiaesdmiunsmeinssl
naiielsavaenidesluanadluaded tnglvirauusiu wihiy 95.11%
ATaUsEavEanlaeTI Wi 97.49% wazA1aduly Wity 99.98%
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Abstract: The purpose of this research is to compare the efficiency of data mining techniques
to find the suitable model for prognosis of cerebrovascular disease. The 5110 patients with
cerebrovascular disease was used in this research. The data was collected from Clinico San
Carlos Hospital, Spain via www.kaggle.com. The data was analyzed in 4 different techniques of
data mining consisting of (1) Naive Bayes, (2) Deep Learning, (3) Decision Tree, and (4) Random
Forest to simulate cerebrovascular disease prediction. The efficiency of data classification was
compared in 3 different criteria which are accuracy, f-measure, and sensitivity to determine
the most appropriate simulation for prognosis. The result suggested that the Deep Learning
technique was the most appropriate technique to simulate prognosis of cerebrovascular

disease with 95.11% of accuracy, 97.49% of f-measure, and 99.98% of sensitivity.
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Tganauantivesing Wi mauduius
FEUINNANITATIVTNNYAN AUAITLAALTA
Tnelidoyaginonaznsidadoveaunmdfii
1 levhanteitedelsavesiae viemside
mamsunmd Tunagsiaazldiilognuandd
vosgnATiagnoviifvieiide ousznaums
fa1sannseusEug

4.3 m3udangudeya (Data Clustering)
\Wumsudstoyaiiidnwaadeiusendungu
wumsuisnguithefidulsaiferiumudnuas
91ms ilehluliUselomlumsiinsgsimang
voslsn Tngfinrsanangtheifionnisadnends
i

4.4 nmsaraulunn (Visualization)
\Wumsaanmesufiumesnsifiniianansath
auatayalaag1ensuiIuununIsiddoniny
thiauedeyadl oranudeyaiideuiuiiogtoya
yofuaeunvien (oynsd quussiady, 2563)

5. 35A1LHUUIY

AseiitinseuuIRndmuNSadNs
suuvlunsmsneinsainsiinlsavaeniden
Tuawes Tnmslimadansiunilostoya tile
Tymsuanwugnisiinlsaviasnidenluauss
LLazLﬁamLmeqms%ﬂm@ﬂaaiiﬂmaamﬁam
Tuaueslasummdfidervginulaonss lnod
FuneunsALuy AINNTZUIUNITUINTFIU
lunsvinvilesdeya fsnndsenau 1
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Database

Data Preprocessing
Modeling
1 l 1
| Naive Bayes I | Decision Tree | | Deep Learning | Random Forest

Eval Jlalion

Best Model
Deployment

AMUSTNBU 1 TUABUNITAHUIIY

6. nszuaum%mmﬁmiumsﬁqmflax‘i
%’aqﬂa (Cross Standard Process for
Data Mining)

Wnsafiunuidsdmiunisudngs
HUhglsavaenidonluauaslagldmaiinnisin
willesloya 1Ae81989UNTEUIUNITUINTTIY
Tunsvhuvilesdieya (CRISP-DM) 1 6 Fusou

6.1 m3irmnudilaiigatugina
(Business Understanding) ﬁ‘iﬁalﬁﬁﬂm%’w“a
Aerfunsiinlsavaenidenluaues nulym
ARsTuasaRefuRalsAvaenEesluaLet Ao
githelsemaonidonluaues linsuindnuay
Y0381M1579z 15t Anlsanaendonluaued]
SnwarainislatheiidaudssfiosiAnlsa
vaendanluanes dmumiddedssinrhauile
a59uuudassd@mnsunsnensallenianisiin
Tsavaenidonluaues toniuuinisdlesiy
Tirugitlonadsuiulsavaonidesluaos
Lﬁaammiqmlﬁaﬁ%Lﬁmﬁ'ﬁuiuaquﬂm

6.2 mavhanulaiesiuteya (Data
Understanding) :113deilldyadeyaasauneaiu
gUrelsanaeaiienluaues NW1sun1sinw

=

Busin
Understanding

Data
Understanding

Data

Preparation

i

Modeling

P4

Deployment

~

ANUTTNBU 2 NITUIUNITUINTTIY
nsviumilesdeya

a lsaneruiandingunislas Ussineawu
Used1U w.. 2563 913U 5,110 Uo7 waedldniiu
12 wonn3Uae laun saEae e 91g Audu
Tafings mavdulsaiila anususieanu Ussinmau
vasithn Vssnmilegodovasding seduthana
Tuden aduiilidnanuaunaveniming
anuznsgUyVsTestae asunalsaviasniden
awos wazliignyauliludiuled www kaggle.com
Fednifvegluguuuulna sV (Rahman, 2020)

6.3 Nsiw3eudaya (Data Preparation)
JunswSeudeyaneutihluinselunuidy
Iouwvstupauniswsendeyasandu 4 Juneu

6.3.1 n1sAaldandaya (Data
Selection) el Aiauenvidadiliannsasiue
Ardoyadue 16 Feldun wonmsdadnuzusieny
(ever married) uazuanvisad UssLamiletonde
¥93the (Residence) eazivdausnvzdani

I3

TolunsIAs1eavaniatuIn 10 wannsuae

D

71U 5,110 seLley

6.3.2 N13naunsesdeya (Data
Cleaning) nd191nd1513%0Ya (Explore Data)
wuinfifeyanlinsuanintuluwennidaden



e

dsvdvdnmvenaiianilesfeyadmiuneinsanninlsanaenidionluauos
§ 913n3, A13n1 Tadui, Tyswed RSy, enfimen daunle, euned guussiady

<,

NanTInemsasauneaLazimaluladuszend, 42): 2565
Journal of Applied Informatics and Technology, 4(2): 2022

MIN1 uanann3ad (Attribute) Aldlunsiinse
No. Name Data Type Description
1 Id (ID) Integer sﬁaﬂﬂaa
2 Gender binominal LW
3 Age Integer 21¢
4 Hypertension binominal Auuladings
5 heart_disease binominal Wulseala
6 work_type polynominal Uizmmmmm%ﬂw
7 avg glucose_level real suiuthanaluden
8 bmi real mﬁmﬁﬁ‘lﬁ%mmam@amadﬁmﬁﬂﬁh
9 smoking_status polynominal amuzﬂﬁquuﬁ%ﬁﬂw
10 stroke (Label) binominal ajunalsAviaoniienaduas

ArutinltyInenuaunavatiivtng (omi) Nde

a

D “N/A” wagluwesvitadanuznisauuvive
§Uae (smoking_status) Ay “Unknown”
{Afeldrmusllsian “N/A” uag “Unknown”
Juegame waglihrmgamenldiesizi

€

6.3.3 fvuanthiliiukeavisdad
swagtae (D) Widwih iy “I0” isldszydu
foyafifinrunduendnual vislidiuteya
Tuwadug el “siagiae” 3aldldlddnsy
nsiasezailuaded uagsmunmi sy
worn3danazunalsraondanauss (stroke)
T fidu “Label”ieldszyfudoyadiiy
AANEAINBU

6.3.4 n1swlasgudeya (Data
Transformation) s ideisufindeyadaiuly
TUsunsu Microsoft Excel aglugulnduvana
sV Fauandlumsns 1 ilevlulifinszideya
sl

6.4 N15a519ULUUT1a09 (Modeling)
%y’umauﬁ%ﬁﬁmsLL‘LJ@Si’J’agaém%’Uﬂﬁa%me
Pavsiaznagoulszansninusslunalagly
wAla 10-fold cross validation fglusunsy
RapidMiner Studio Tun1sasisuuvinasdiay
Usziliuused@ndnnuosuuuinasslulaluy

1889 AdLAnIbUNINUTENBU 3

© Procass » ™ALL BR B eE

AMNUTENBY 3 LAnITUABIUNITAS1SLULAA
MsinUszansnnluna



Uszavsamvesmaiiamilesdoyadmiunensainisinlsevaoniienluaues
Amddng 13ms, a5 Tadun, Jesned 9i%e, onfinen dnunle, ouned quussiads

93

NanTInemsasauneaLazimaluladuszend, 42): 2565
Journal of Applied Informatics and Technology, 4(2): 2022

dmsumadanssuunusziandeyai
16luuide Usznausie 4 wada loun wata
w1BNLUE (Naive Bayes) mafiAn13i5eu3idedn
(Deep Learning) inafiaauld@ndula (Decision
Tree) wagtnatasuliiuugy (Random Forest)
FellsrwaziBon foil

6.4.1 wallAuevlug (Naive Bayes)
Jumadailinguijauiasdunungueaud
(Bayes’ Theorem) (34159t yaysn wag e

a

35730y, 2562) Iiemauudgiulauiaggneied

gn lagldausneunti1 (Prior Knowledge)
leun anuuraziluneunindmsuauufigiu
wileq Safuteya wu mnunazduiidunals
dwivaudgiunien ilemanufguiiaian
N3SEUswUUIUgRAEnann1sveIN1IAUIN
anuhasuvesudazauuds Tuiidfonaa
WwnevseradninisvinnglagnsiSeusuuy
weldunsBeudifuld esandogidlvsid
Ifungnihunyiuiuasunisuanuasdedinasie
nMsiiumsoanautazduinliinsGous
fiuasuly Fmsiifuuuazgnuiudeuluny
feehdlvifilalaenunniuanudiAuid danns
weameaadvingveseg1aldanuniiag
Husnniigavesynauudgiuanguiiveaud
wansnsaAuauinasiluresaunigy
7199 oeldaunns feaunis (1)

P(DIh)P(h)

P(h|D) = P(D)

=
b®

P(h) Ao AuUzlunauntinves
AUNAFIY h

P(D) fia muthazluneunthvesyn

¥ v !

BHANIBYN D

P(h|D) Ao AuUnagduluuiitou
YosauuAgIu h anglddeya D

'
a

P(Dh) Ao AnuaziBunuuiteouly
Yo3yavgua D Melnauuigiu h

AU Ui h ey wag D 4in
[l [ a a | [
ANNUIAINN WL TUN D e h 1ingIuiuy lng
Taunns wdniug feaunns (2)

P(hn D)

P(h|D) = P(D)

6.4.2 walAN133eusTIEN (Deep
Learning) Jumailalungulassineyszam
\iga (Artificial Neural Network: ANN) 7
Tnssadsvnalnguszneudeiasounaziudou
Srunnidudanesfiufignaiiaduniiionts
Feufveaniosdnsusseiu Hidden Layer ve9
mMsBeusiBsdndannndt ANN &9 usdaziaiees
Syuiaiioudseneumewadusean (Neural)
Suunnifinidilunsusssnanalagiaies
usnanazihmthitlunissudeya (nput Layer)
wazdsdoyaiuszinanaiaondluduaiuos
aevie (Output Layen) msdsdayauuuiiderie
wiaztawasenhlniimdasimin(Weight) fn
ANLLOULBEIYBITBYA (Bias) wayTomsusvaa
Han13AgdinAnans (Activation Function) {ludase
sefuinleudeyanluliiulumaunwinlug
uiazialesfazanusaadianmdnuuLiTn
Fudeusnniwhlsssuvansadadulalalng
WostuaywdinnBely @udnd a3annse wa
aily fiSane, 2563) Aanmuseneu 4
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: ORI O
N 700 " N
W WY1 Pz N
ALY G A R e
KRN I L7
IR\ @LIHIXN QLT ] L

AN

SN T RS e
oW

. Hidden Layer

Input Layer Output Layer

AMWUsENaU 4 wandlasauieUssaniiey
LUULTSEN

6.4.3 wadlasuliidndula (Decision
Tree) Jumaiialungunissuunyszunndeya
Faagdraesdnuuraiuesdiuliazusenau
mglrnuaunuAunyuy Laglrunaaauny
ViAnYN5aFeAsa vz iansanainan
AnuaTsvesnudnyy TasAildazanainnis
AIIRINAT Information Gain N1sasaauldl
Andule C4.5 loAmumsgudnsdnu (Gain
Ratio) Lileldenaaudnuazdiagliilusnvieluus
flyadeya M Usznousemiduldls Ae
m, m, ., m} waliauinazifuiioziia
A m_ Ay Pm) aglddrAnnuansaume
(Information Gain) Y84 M WeuwLnuaIe (M)
(0 5550A3 wazngs 9, 2556) Arwlnlana
aunns (3)

IM) = XYL, —P(m;) log, P(m;) (3)

AUIUANNIATFIUBATIEIUNU (Gain ratio)
17310 Gain Ratio = Gain — Split Information
Vneandadenal Gain ratio geanidunmudnuae
Gudu uazidennauauiRsalunua Gain ratio

Wepaannuaiu (145135500 Indana wag atuam
and, 2560)

6.4.4 welliadulduuudy (Random
Forest) tJudane3fiuuszwny niwwesdanes
Fusuldsravlafifidnvasiuu Unpruned wie
Regression Trees agnasaannnisthdiesalugy
\Hensiegetaya ndnN13ves Random Forest
A9 @373 model 910 Decision Tree #a18¢) model
(Wausl 10 model §1 111 1000 model) Tne
usiay model a¢l#3u data set lumiloury Fadu
subset ¥4 data set faviua aawsh prediction
AlviuAay Decision Tree v prediction uragea
WazAUIMUNG prediction AIBNT vote output
fignidentng Decision Tree wnfian o
Aadsann output ¥89uAaY Decision Tree
(n38l regression) Decision Tree Wsiay model
Tu Random Forest fioi 1y weak learner
Ju model Ailiiidwilug wiidetieusday
Decision Tree wnyinnsnennsaisauiy nagle
model fifiAans wazutug1nn1 Decision
Tree fivhnmsnennsaluuuifien @oassa Taouey
haTANE, 2563)

6.5 N1sUsELiUNg (Evaluation) dsu
nsUsziunaLfienaaeulssansnnensnig
a519uuUTaRInsneInIainsinlsAraeniien
Tuaes vinsudstoyasendu 2 dw de
38 Cross Validation A9 @ udnsuas1smnuu
(training set) wazdUgIMTUNIINAADU (testing
set) Inafinsuustoyasenidu 10 @ (10-fold
cross validation) 1nA1USEENTAINVDINTT
PuunUszunndeya 978 ALY (Accuracy)
A1UTEANSNNLA8 9L (F-measure) WAZAN
Al (Sensitivity) Ingiinansnageuuse@nsnm
WanaINAMUSENBY 5-7 Fadl
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MANMUMING ( Accuracy )

MAuIuG ( Accuracy )

—

MWUsENBY 5 wanan1silIeuliisuyseansanm
MsuUNUIELANYaLaMEAIANULLIY
(Accuracy)

PMNNNUTENOU 5 lansn1silIeuLiieu
UsgdvBammsduunyseinndeyaniermaniiiy
(Accuracy) Ingltinafinu1dviiud (Naive Bayes)
wAlAN33eUsEENn (Deep Learning) wailn
suldsindula (Decision Tree) wazinain
suliiwuudy (Random Forest) Tuniswennsal
nmsialsanausngiludeyanisiinlsavasn
donluauas nud welANIEEUSANEna1se
adrsuvudaeslaaiauudu Tuniswensal
aefigaintu 95.11% medaduliifaaulalid
ALY AU 94.81% wialla nadaauliiiuy
du Tirauuaiy iy 95.09% waghsimnailn
WBNUE THA1AMLLLIY WU 89.82% MNadU

ANAINUIENDU 6 UanInNISIUSeU
WiguUsgansamnisduunyszinvdayamen
Usegdndnmlagsin (F-measure) lagldinadia
w1BNLug (Naive Bayes) imafian13i5uiidedn
(Deep Learning) imatiadulddndula (Decision
Tree) wag nAasuliiuuugu (Random Forest)
Tunsnensaimafalsarausingintudeyanis
\Anlsaviaanidionluaues wud walansSeu;
Fedn @nunsaassuuIiaeslaaUszansam
Tassaw Tunswennsalgeiiganiiiu 97.49%

Awszandnmlausau ( F-measure )

AnszAngninlasau ( F-measure )

AnUsENBY 6 wamnansiUSeuieuUsEaNS AW

nMsuunUszLandeyameaUszansam
a3y (F-measure)

Anaula ( Sensitivity )

17 ( sensitivity )

mAnY
E

'

AMnUsEnau 7 wansnsilSeudiguussansan
nstunUssinndeyamerininul
(Sensitivity)

wadlanuldindula liaussavsnnlaesin winiu
97.33% walasulduuugy TiAUseansam
Tnosa wirdyu 97.48% uavifesiignremaila
w1dnud TienUsedndnunlagsin winiu 94.56%

AMwUszneu 7 uamenisiIeuliisu
UssAvsnmnmsuunyssunndeyaseainiuly
(Sensitivity) Ingldinadiaudniug (Naive Bayes)
wALANNTEUSIT9AN (Deep Learning) wiAdlA
suldrndula (Decision Tree) waginalinduldl
wuudy (Random Forest) lun1swennsains
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WalsaraUsngluteyanisiialsavaeniion
luanes wudr wellansBeuiiedn a1wnse
ahauvudassiianenal luniswennsalgedian
Wiy 99.98% wadiasulilinduls iranuls
Wi 99.53% wadasulduuudu el
Wiy 97.48% uavllesiignfematieudniud
Tenauly Wi 97.48%

6.5 nsululgau (Deployment)

Wenisdmseiaiunszuiung
wmsgrilunsivilesteyans 5 dunouuds
nuInnadansikunlssinndeyamemaile
N1358u351T9EN (Deep Learning) \Uuimnada
ffleumnganiaelunsahauuudassdmiu
msnensain1siinlsaviasnidonaues ieaan
TunmadouUszanNEANURILUUTIA0S A1
Wiy (Accuracy) vosmaiia 3 ATdALAN
Inaidgeiu loun wmedan1sSeudivedn T
AUWILIINAY 95.17% wnatiasulduuugy
(Random Forest) l#AMALLIUYINAY 95.09%
waztnatiaaulddndula (Decision Tree) Toimn
ALy 94.81% sty Aivedaugen
wadlansBeusidean WesnidloFouiiisut
aoaafiaudarussansnmldsetiumnn desn
Huwmaieiilddanududeulunisiesei

waraUNaanSledne Junungdnsunisunbuly
asnaskuulunisnennsal A1sweInTain1sLin
lsAvaandanauasnaly

7. @3Una

NNsTsUEUUsEAS A nUeImAlln
nsviunileseyadmiunisneinsalnisiialse
vaoadorluauns alsll Myndeyasiafeaiu
Hurelsavaeniionluaueseslssmeaiuy 910
Auld www.kaggle.com Anwusyansaimues
UAATILRAINNTLUIUNITUINTTIUIUNTY
willeadaya (CRISP-DM) Iagldimalinnsdwun
Uszunndoya 4 wieda laud walansBeui
\B98n (Deeplearning) wAllaudviug (Naive
Bayes) wallnsuliisindula (Decision Tree) uay
wiatiaduliiuuudy (Random Forest) 1sna
Fratvudassd@nsuneInsalnisiinliaan
WwonluanestazinsUTsuisulse@nsaw
nsuunUszamdeyaris 4 wededfenost
MsTaUszansaanie 3 fn leun Aauusiy
(Accuracy) A1 Usgansnmlagsiu (F-measure)
wazanLly (Sensitivity) Sanarean1s ATz
Usgansnnuesiluudaesdmsunsnensal
msinlsavasaldenluaues ALEAIUAITI 2

M319 2 NSUSEUTBUAMAERUUSEANTAINUBIAILUUTIa9E 1S UNITHNNTAINISLAR
lsanasnidonluanes
wada AmagauUsEAEA WM ITunUssIandaya
msduundssiandeya Accuracy F-measure Sensitivity
Naive Bayes 89.82% 94.56% 92.94%
Decision Tree 94.81% 97.33% 99.53%
Random Forest 95.09% 97.48% 99.96%
Deep Learning” 95.17% 97.52% 99.99%

* adandAnumgguEsUNTESLUUTIa0INTNEINSalNsiiAlsAaend o ludL e
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1NA519 2 WU wadanisieus
Wedn (Deep Learning) itumadiafifianuimnya
fianlunsadanuudassdmiunisneinsel
m3inlsavasadenluaias laglvirnauuiug
aefign Wiy 95.17% fuszavsnmlngsa
Wiy 97.52% uwazatmuly Wiy 99.99%
FeasUlaimeliamsBeudivedn daumany
avlumsihaiauuudrasaitonsinsallonia
mfalsAvaenifonluauad INT1EaINIaInNg
futeyafitimanesuyslmidueded Wumaiad
Lifiaududoulunisinesyt srunadnsladneg
wawilsyavBanmindefionnilan

8. VaLdudLUY

1. gadeyaililunuidonsiifudoya
FuhofildinanUssmeaiuy dadmnthanld
dwsunisnensalanudsdlsalsavaoniden
TuawestugUreludssinalneforsaslal
wanyaw fefudsdesnudeyadnunrdssrng
vosyhelulsemelng

2. Toyanthuiasgsiluasalifadivesy
Puuiuly wazA accuracy A1Vigenn Jad
Tedniinieaiu weem3tan Mnldlunisnennsal

'
=

FanaazuvesuIdeliauisaluldiudeya
8 womn3tas auq uenwmtleanile

3. mawentayaiiamddnannlunig
Viilesdaya Aidemsanudeyalviasuiiuuag
et laludeya arudAyveensdon
fnaq Afewddglunisihuninseideya
lunsvinmilestoya Mskaudeyadieiuy
wardnvihdeyalilungudeaiu
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Abstract: Data warehouse technology is useful for managing large
data. The purpose of them are analyzing organization’s datasets
to formulate a strategy and direction of the organization. In
this paper have present method of the development of data
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warehouse based on Ralph Kimball’s methodology, starting from the study of the data

source. Process of Extraction, Transformation and Loading (ETL) until we finished to get for

summary financial data warehouse of Faculty of Science, Naresuan University. That they

have problem about reporting from Online Transaction Processing (OLTP) database that use

for large data of financial management system. We using the data warehouse which is an

Online Analytical Processing (OLAP) database instead report function to analyze and follow

up on the disbursement process more conveniently. The result of performance testing of

the prototype system is proof the concept that the data warehouse can be fix the problem

of large data processing from OLTP and we can usage from this data warehouse for analysis

the financial data in many dimensions.
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Abstract: Mice are mammals that always gnaw and destroy belongings
and they can transmit diseases rapidly to humans and pets. This
research aims to develop an IOT device to trap a mouse by using
applied internet technology of things. There are two types of
applied sensors in the device that are Ultrasonic Sensors and IR
Sensors. If a mouse is into a mousetrap device, both sensors will
send a signal to ESP32 DevKit V1 board to order the Servo Motor
to close the device door. The board then sends a notification
message to the user’s LINE application. The user can also control
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an on-off module through the Blynk application. From the results of testing the accuracy of

the mousetrap device’s operation, it was found that the average accuracy was 95.5%, the

users’ satisfaction was 90.2%. And the results of comparison of the two devices found that

devices using infrared sensors would perform better than devices with ultrasonic sensors.
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visonssinmy Fegldlianansasliimymndniy
Anudnseds gledesnasiuiounniaiy
finvesnsa shldsnauarluusndmyinia
fusnifunannuudineaudinaumiiu suds
fugnmylasiilutusadusunsesedldls
ynlaisedingy 3 iy vilsiuadu liusesden
Jusiu

ndlgmiinananiiy §ife3eiluunie
Tunsthnaluladdumesidnvesassndmde
lelofiunasrsgunsaifndunyiiteldeneaina
aganlumsmdavymaunadinmuiiumgdy
Surumnuazannsunsidelsaiiinainmy
Tnglanzlunamaniiinazivyendoegdiuou
1n Bsaelugunsaiazliioumesddmiunnadu
Aefinunne 2 sUuU Ae wuwessansilviinuay
wuwesdunen Sudeidelavihnsdssudiey
n3viauresgunsaitadeusumediion
UsyBvBnmlunsdndumy Snedlddanunsn
AuANNUn-UnUseguedgunsalfndunymas
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Aan1uzvegUnTalindunysulnsinsidedowuy
aundvlwuldBndne WelvysnAndudn szuvas
defornuuiniouludumeundindulativeuly
wielvildrihmyludans

o o a v

2. 9MUYNINYIVDI

1%
v

Tun1sviniseassiiniule

o

AV

1N1SANYI
NATNNLIT99 Faliseazidensasa Uil

Utlann elnmUselaty wagaue (2560)
i ideiReafuUssansnmveusuies
dunsauavuweidanslelinlunsussnd
T nshersnelululasreulnsamesuliny
Twiuwugesduhisavise e idanslelinly
msadsgunalinsresmsiiuansdeyauuudivia
waraunsnthunUssynaldanulieganueasaan
waesInsd JaalalagldsainisdudadirUe
Hansfnwnuhidslunsinssermvessuwes
Surlisnaglutag 40-100 WuRng MINUYes
wuwoslsiuugumgl Ay uasumuuy
verdinvosiiuinfiazfiounduduniisn usd
Yoinguazanzkassauinasenugnaedly
nsinsseen dvsuwuwesdanslutiniiide
Tunsinszaen1s 2-300 wudwes Usednsam
vosguwe Uyl A1LT warAML
uiuvesiuinfiaseudssdansluin udlaidu
Audvesing lunsinszagmadunenisunng
Ao e nuld Wy n1si
AUNUINAEAINEVRH U Taswuiges
Furisn wnzfiagi W dlumstarumunves
fUae uazwuwessanslednmneflazhluld
msiannugeesrthe egdlstnulunsldau
dioafilsiaiui vlauardvesing Munses
WUWT AN1ITLINADY

e Jufiving (2561) TdaFraniesdlo
A5193unNgAnssudn Inaaesduiuldiunumaass

Tneuszgndliulalnseeulnsaiaes mnduims
SruuarUsznanadeyanwuires fdlassnuil
fimsnnaesiumuimesagiommn 2 Ussunv Taud
1) wugeswadndurisadminmes imsasadu
anuiadeulmvesmyvaaes Juzasaduiiy
nauagfiananisiadeufiveanymaaed uaz
2) Photodiode azlfilugunsallunmsmsraduuas
wazagldmugiu NIR LED ilerduuvdsiie
waslvifu Photodiode Uazagyiin13nsIadu
nauazfirmanisiadeudivesiynnasatuiy
fldanunsaiuniessingAnssununaaedla
iwdesitefiasrduannsniluldlunisGeunis
doulaznITeIUNgAnTINda le

FInaw N9 WazUgWUS WuTA (2562)
IaausruuAIUANNITUA-Unlsasndnludf
Tnglidumesiinvesasnds Inevhnissrasadu
Tuwalsssavundn Fenddeifldvedn ESPs26s
Weuselugansiatunranadeulwn Tuga RFID
wazweshuewmesilddmiula Uelsesa dlesa
Lﬂ?{auﬁmuqm%’ué’@mﬂm RFID Wagn319aeusia
RFID misefiu voinvzdaweshuawmasliiviinsg
Wnlsznesnedalulfi antulssgiarlnedns
SaludAwuiy wimnnunisiedeulmluvesd
Useglassnrndslatu Usenasvgadansiiail
dietlasfusunsiefiennasiniuld saufedld
NuansamIvANNIINUla-Unusealsesn
Iawsulnsdniofosunivlnu 9annsneaes
nwugltanansaldnuldegnsieuasaiununis
vaulasgnediusza@nsnm dwnisinauees
syuutuansanevaueenisyauldan
Whmnefisals

NgYauT Sunsusziasy (2563) laiaiun
irsesudufeudsinunsdmsuginismeanem
Wleteliifinsmsaneiinnaasnelunis
13mUse s Tunuund naniswaunfeldiaes
uiaeudsiavnaiieginisneaeniiuszneu
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AaY 3 @ AD dudTYr diuandn Lazdiun
afendnnainauveinsasouvesndu Ty
Uszyndldiwuwesiuudanstlalin SRFO5 wag
HC-SR04 wuwasnsraduaadoulnuduy
fnsrndudsinunanazauaunisitaulag
THlulasaoulvsaiaed Arduino Mega2560 i
Vmihiidauszanana Taenisiauveaades
uiafeudsinvnadieginsnaaoniiiamn
HlunsinuuuEaadielaznindenisld
U MsuansFy AR ANINEa
%Uidﬂﬁ?ﬂﬁmmawqﬁ 2 vy Ao Nsduves
1aLMasHatdsd 3 wuU Ap “lUsasyisAsweny”,
“Wanselanungnnauds” wag “lUsnseian
7 GalUsunsumunuiiesudufeudeinyang
Lﬁaﬁﬁmsmqmam%ﬁuLﬁ@i&ﬁ@ﬁﬁmm
9EYNAINGANITNEIEA 40-60 LHUFLUNT

3030l NaUNTAY uazauy (2564) Ll
fimunszuuudadoudungnaeluiinelderiu
Line Notify Inglduadn Raspberry Pi 4 Wousioriu
wuwesaTITuAIAGewl ndes Raspberry
Pi Camera V2 Waganlna Buzzer Weulusinsy
fBnw Python Wilewumanadeulmiszuy
dudosdausounvostnuruang Buzzer 910
duarmenmuardstormumisusunmudafiou
Tudweundindulavesdld Fs91nnismeass
wudraunsadederuludueundindulaila
ASINNUAINABINT Wadslalanunsawenysenm
Ignduymraneludunioyaraniouents

nendfeiildngnundu §idulddne
wnAnEesmslisudieulsyaninmussuimes
duNIALazdanIlglNIINIUITYVD IV
Uilann einUseLasy wazane (2560) nefnw)
2095930 AasginmiiedeuiiuasngAnssuves
vyillefnfudnannanuideves Ina dudiving
(2561) TwiswAnnsidweshinemasain

NUITHVOFINGG BN9E wazugNuS WU
(2562) isegndltiiumsitn-Uauseauesaunsal
lelefifiedniumy SnitsthunAnanamidees
gy Funsuseiasy (2563) lunsuszyndld
BeulUsnsuAIUANNIYINUYDIQUNSIANTY
myilfisume fsansludinuaziwuirosdurise
sudnsseuiisunisyinnuvesgunsaisn
Fumyiimuwesdansiludinuasivue saurise
LR LUIARIINNUITURIT TN T MAUTAY
wazAnly (2564) uUszendlilunisdsdaninu
wisdeuldmeundindulativedly

3. g1sausnlgluniswmuigunsal
lolaf

3.1 ESP32 DevKit V1 Development
Board imulagusem DOIT fivseldeustavun
30 91 5YLUULAINUUDSA ESP32 DevKit V1
Tuipa Wifi ESP-32 $u ESP-WROOM-32 Tuiga Wif
+ Bluetooth 4.2+ Touch/Temp Sensor ¥11914
WU Dual Core fimuiss 160 MHz & SRAM
512K #2811 Flash dwsuduIvanlusingy
UM 16M J91 GPIO 30 91ANUazdealun1senuy
A1 ADC 12Bit (Isuaviaenyl, 2563) a1sallau
TUsUATUHIU Arduino IDE Wilaui@eu Arduino
fannusznou 1

AUENBU 1 Lanauase ESP32 DevKit V1
u: https://grobotronics.com/images/
detailed/119/hs0204.jpg
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MMNWUSZNOU 2 LAnITUBSILEN
u": https://oalweb.net/wp-content/
uploads.jpg

3.2 wuwesuas lugawueasuasld
dmiun5193UTngNav319 (IR Infrared Obstacle
Avoidance Sensor Module) Iﬂﬂimqa‘l‘i AN
Suazsddunsalud fdygia @) du
WisnazdsdygIeanin LLazLﬁaﬁﬁfmqmﬁ’ﬂ AU
doysyad SuvxhLi@‘ﬁlgﬂﬁ'qaaﬂmazazﬁauﬂé’ﬂﬂ
wWdhSudyaas @) awnsehunldnsiaduing
fegmsanthle warannsauiuanula szezns
199U Indvidelnald aedwuwesuuuiaydl
FdaTenIN Emitter wazisuiTanin Receiver
asaneludiientu vhlrldsndudonduans
Inisheaosils wileuwuy Opposed Mode vl
andldanldiend uiegslsfnusidudesia
Fafuduaziounde Reflector Bnsesthuiusn
wuwesies Inallfwuwesuuuildunuasou
wuuHasmnsdmiuiunuiiinvasfuwaslsd
Jusfuam dewmnoalviumuwesidilefin
Tdufunuazyiou Lagylmitanulanainle
(loswuaslng, 2563) Aan1nusenau 2

3.3 WUWoINTIIUING Uselnn Ultra-
sonic 158 wuwessanslein Wuwuwesiides
andendnnisvesnisasviounduanud Wlunis
n3duTngine wuwesSanslelniusiiy

AnUsEnau 3 wuwesnsaduing
Uszenn Ultrasonic
u: https://encrypted-tbn0.gstatic.com/

images?q.jpg

FoIAEAINASlUNSIALNIG WY 91nA WA
Wievounal Ievhlwuwesoansilelinaanse
Tunaduinglivarnvanevia Singid
anuzvesvalnefiduasaiiviodnnunia
Aaunsald wuwesdansilwdnlunsnsiadula
Lay wuwessansludnilinnualufaus 20000Hz
Puluaduaruifigaiuniuysdazannsody
315 (ofiers udi, 2563) fanmuszneu 3

3.4 washuewnes (Servo Motor) uns
sunanesiinszlanss (DC Motor) Wiy
295uAN Tnmnuunnssiidfgvesises
Twewestunawesuuuduy fewesluewmes
wfiumisidiesey wazdauldsudumislag
maasuesrld deuldnuluaiosduddu
Sevsdu Imeldiuruaiianievesmadedu
991 WwoshinemasUsznaume 4 d@undn Ao
walnaiNIEUAnTs (DC Motor) Yaiilaanaseu
aaajm (Potentiometer %38 VR) LATINIAIUAN
(Control Electronics) N13AIUANNITNIUVD
woshwewasazvhiians Signal Tneteudyaal
PWM a8 50Hz 11U Tnefinnunireiaduan
71 0.5mS (Ainam) fs 2.5mS (Angean) 13 1msS
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L

amusznau 4 weoshiuewes (Servo Motor)
u: https://encrypted.com/
images?g=ebiel-U& =CAU

(Aegn) s 2mS (A1gsan) Msusisureswash
wawes lnemnteudaia PWM fiflanuniag
Favandiluuiaiigs wesluewmesagryu
U7 0 earn mndoudaaos PWM Wl
Angaan woshueimesagmyuluil 180 o
@37y SuTiuminen, 2563) fanmyseneu 4

4. ASWRAIUILATINU

Tudrutlagnaninanisaiuaukay
AFRDNLUUTINTURBUNTALTUIUTID IUT

4.1 N153LATIZHAIINABINITVDY
ITUY

loT Platform

' v -
VOATINUINNOY

Smarl Phone (Android)

—

—) ——

sTuvEnNIaleNse WiFi/3G/4G/5G
mszilesimydnanlugunsalszuvazdsdonin
windeuindueuniiatulatvesly Inglnsdni
flefouuvainimlnuvesilfnuazdeadonse
Sumesiinsinu WiFi iileganiuzuazaUAy
gunsaldnduny

4.2 danUnenssuveIszUU

Tunisauigunsaldndudesiings

AATIPAULAZDDNLUUTTUUANGY) I lTlade

v
3

Ju lneidelaeanuuuandnenssuvessyuy
Fellvwazidunfannlsenau 5

NNUsENaY 5 §Idulalaninsay
LUIAAMINNTINYINIATIY FILTUNBUNITVINIY
fasaludl

1. drugunsaileleilivednduny

1.1 Wedivadhlundessuwesdansd
lwdnniowuwesdursaazdsdygraludiveia

1.2 veimagdinslinewesiweshiln
gunsalAndunyaIntuIzdseauuisiouly
Faaundindulavouly

2. duveliany

2.1 glnuaninsoduta-Ungunsal
sndunuRulnsAndafanuvanisnlnule

v ‘v v v et -
MInwu n‘nJ-m.y !HUHHlum'm“m wioim

AMWUTENaU 5 an1UnunIsuvesTEsuy



msiimungunsallelefiiiednduny
Basywed duld, faen Hula, ugwus wuned

NanTInemsasauneaLazimaluladuszend, 42): 2565

120 Journal of Applied Informatics and Technology, 4(2): 2022

151

adavinnlualnsal

wuing

fadszquavailnsal

/ uaavnanmuudstdaulddosled /

liwuien

AULATNIU

AMWUSENBY 6 HINUAILVBINTTUIUNTANTUNY

2.2 lasudeminuuwigifouuidy
woundintuladvesyldle

4.3 HUNINISNITUVDIRDUNALATU

lunsiwungunsalleleiiiedniuny
A8 lALUITUADUNI T TEU VUMY
sonunadl

4.3.1 Flowchart Diagram #338leius
Ju 2 dwdle duvesnszuiunisiniunyuay
drunsvhauremeUndndu Falswasiden
faeluid

1. d9UYRINTTUIUNITANIUNY

INAMNUTENOU 6 WEAINIIURIUYD
o W =~ o a Y &
NILUIUNNTANTUNY Fellsneazdunnamalul

Gudumumeazarnasumingaely
gunsaimnlinuinglas gunsalagliiinns
oy mnwumesnuinganelugunsal gunsel
UnUsenonlulf vosnrzdslonuuiasiould
Faeundindulatvesglifsazaunisinenu

iilaudaduinasiia

l

LHEAIROTUY

sife) ia

Uszaadnsaila

{{)—
AUAITVITU

ANUTENBU 7 HIUNITVINUTDILDUNELATU

2. d7UN1IN19IUVD LD UNALATU

NANUTLNBY 7 LLaﬂﬂﬁﬂQWUﬂqiﬁqﬂqu
a v = a = o 1
VDI UNALAYLU GﬁquﬁqﬂagLaﬁlﬂﬂ\jma‘lﬂu

dloiFuueunainduagsyiinisideuse
Sumesidnilediaazuansaniuzninate
vosgUnsal fl¥uarannsaifeninavlavie
Ungunsal mndagunsellvlanusfazuaninig
Uagunsaluazaun1sineu mnUagunsallal
anurivzuanin1sUngunsniasaun1svinau

4.3.2 Use Case Diagram

NANUTENBU 8 {Ielauans Use case
Diagram dutasuaunatatulunisiniinguidy
Fatlvunaun1vinauassluil

1. glfnuanuisaganiuggunsadiiuy
InsEnNdadakuuaunsninu

2. glnuaunsodata-Ungunsalla
Hnulvsdnvislefouuuanninin

3. glduarlasudennuudaiounnds
wounaAtulay
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de/llasyaalnsaititu Blynk

il . v a p
- Fuzamnuudvi@ausiulan

I

AMNUFENBU 8 Use case Diagram
AuradwaUnaATy

e | mﬂwﬁmﬁuslynkl| p— E [ munsainsony

natanlia-Uagunsal

deboyen-Uneunsci

dairdatin-Unqunsal

damsed uzgnssisd o

dmmmmmmmmmmmmmmmm b e —————— mmmmmmmmemem—————)

AMWUsENaU 9 Sequence Diagram
AuvadwaUnaATy

4.3.3 Sequence Diagram

NAMUTENBU 9 HITElAWART Sequence
Diagram @uvaskounaiadulun1sininidy
Fefivumaunsvinausme Ul

1. gldnuanunsanaduia-Ungunsadly
wounALat Blynk wazanuzyaslunazuansiiy

2. uaunaadu Blynk Izdedayanis
Un-Ungunsailuiiuesn ESP32

3. Uasn ESP32 dsddatn-Unlufigunsal
winaunsnlardsdannuudadeuludegldnun
wounandula

Wl uaUwdiadu aunsal

dalla - Taaunsei R - TCRHERE A

qEouzatnsal wAGIANTYY
asadulan

Isfunsudadiau

AwUsgnav 10 Activity Diagram
AuvadwaUnaATy

4.3.4 Activity Diagram

NaNUsEnau 10 fITelekans Activity
Diagram @uvastounaiadulunisdinyinidy
Fefivumaunsvinausme Ul

1. glfuansadula-Ungunsadsiu
waUnAATY QUNTAIALYINAUAUANE

2. gunsalagdsanuzluuounaindu
Wiawanasiayldeu

3. Wensranuingdlfaglasuteniny
udsiieulunueundindulal

4.4 N159NBUUNUIVDUEANINE
yulnsAnniisfanuuausnlnu

Adeldpanuuunthlsnanmauunging
floflouuuannsviniy uusnsuanswailu 2 dw
flo duvemthvediumuAtgUnTal LanEa U
vyosgunsaliilediydiundntusin uazwihaeuds
ouluweundiadulend eliiedensdnnis

AILEAIRINNINUTENBU 11 Wazn1nusenau 12
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(9  mousetrap

IR SENSOR anuzalnsal IR

= ) (O

ULTRASONIC SENSOR annuzauUnsal ULTRA...

Vi

AMUIZNDU 11 N130NLUUNTIAD
duniuaugUnsal

4.5 N1SBBNLUULNINIDT

Sudnnseiind

Tunsviideedsdl ideldeenuuunis
AalragasBiannseind lneldlusunsy Fritzing
TunseenuuudeuriaTdmiugUnsaifily
WO TAUNLIALARNIRININUTENBY 13 oy
dmsvgunsaiilfiududanslednuansfanin
Usznou 14 3slUsunsa Fritzing tudulusunsy
WaTirelunmseenuuisdmiuuesaiieg Wy
Raspberry Pi, Arduino, ESP8266, ESP32 WHusu
H8l1N1598NLUUNATAIUY Breadboard 11
2995 Schemetic N150ONLUULHUUTY (PCB)
Tneflgaudulueanisldnuiesenisainiig
guUnsalaslulumusunsiidiesnisun PCB
suddinmnsminvesgunsaldidnnsetind
199 Mo uasiadionads ansnoonuuy
wiowdlvdwvesgunsaididnvnsedindls awnse
Beulusunsunagdulnanasuuuesa Arduino
¢ uenvnidiamnsnBeuulasnantfives
gunsal Wu Avesdaduu dufulsey wes
vomsudawes Wufu Snviedsanansonds

Trap 1: Swgian Tugumalil 1
Trap 2: Bwyudwe Lugumoit 2

AnUsENaU 12 MiNIeuiLfiou
Tuweundwdulay

AMNUTENBU 13 N159NWUUTTUU
Pwuwasdunise

Junaumen1skusuudumasitnladneae
(AB-Maker, 2564)

PINANUTENBU 13 LAAINITEDNLUU
199sndeinryldivuesdunise Flsey
avduanssalul

1. 1991 GND v03Ua35a ESP32 anlafle
asuasanmandlumaliay eliinemanisigau
GND $aufiuvesgunsnl

2. 719971 GND Y99ua3dun s aLay
1aLMaswashy WaTunalnauvesuasannaes
Psanuv1 GND va9UasaAESP32 13
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NWUTENaU 14 N159BNLUUTEUU
Pwuwesoansiloin

3. FRVNALAIIINLNAITUNTUI LN
(BL99) V2IUBLADSIWAST I

4. @991 13 91NUBSA ESP32 W1iu

doya (@) vewaineiiweih

5. 1997 3v3 YaIUsA ESP32 ulafle
asvasanmaadlumalnuln

6. #1991 VCC 109U UasdUNILIA
asuasannadlunalluln Araiun 3v3 Vo9
upsa ESP32 13

7. %891 12 91AU85A ESP32 whiua
OUT 929 uasdunIse

IMNAMYUTENOU 14 UAAINTOBNLUY
asnaesinunldwugesdansilelin Fad
eaziduanwalUll

1. #9971 GND v239U03A ESP32 anlafle
auasannandlunslnay s liiesanisidey
GND $aufiuvesgunsal

2. %9971 GND Vaawulwasoanslenn

wazuawmaswasly Winulwavvesuesannass
fsenuy1 GND vaauasa ESP32 13

3. #U1AkAIINLNAITeWT U N

(@) voauaLmaswas

4. @991 13 91NUBA ESP32 W1nu

a

doya (@) vewainasiveila

5. 9937 3v3 VaIUasA ESP32 uladle
asvasanmaadlumalnuln

6. A1 VCC UpIUDsSAULBIIansN
Trtinasuasanaasslunislnuin Adaduun 3v3
¥p3Uasn ESP32 1A

7. #8991 12 91nUB5A ESP32 W1nu
91 Trig Yoawuwasoans1lean

8. %831 14 91NUBSA ESP32 Wiy
Y1 echo VBATUDSOANI TN

5. HANISALEUIULIATINU

Tunmsifoaded {Adeldunasdneln oc
sv delnliiugunsallelefiiiedndumyiia 2
gunsal Tnevhnshnsauaziduans wlsiuaenst
PNMIIAEVRMY IgUUsEIUNTINTYaaey
mMsvhavesszuudy 2 dw Jsllsoaziden
Fsteluil

5.1 MInaaasaunIalanduny

leilinguadoulvadnanlugunsalidndu
iy sEuUAzyiMIUnusenaunsel uazseuuay
Mmnsdetonnuuiafeuludueundintulal
11 “IR Sensor: niuAAfUL " 1130 “Ultrasonic
Sensor: MyARNUL” AaLanININUsENOY 15,
16 way 17 mud1ay
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IR SENSOR anmuszaunsni IR
awusenau 15 LLﬁNﬂ’]iVT’N’]u‘UﬁNQUﬂ‘Jiﬁ
PeEuasIUN IS
ULTRASONIC SENSOR anuraunsal ULTRA

<D e

ANUSENBU 18 LAMINTIIBAIUAY
NULUNALATY Blynk

5.2 N1SNAEBUAIFI9UUA-UR

AMUsENaU 16 LLamﬂ']sﬁN'm‘uquﬂiiﬁ ‘. o e
aunsaleinulnsAnvidadauuy

MwUWDsoanswin

aunsninu
# LINE Notify . fldanunsaldddula-Ungunsalsn
Junylukeundiadu Blynk weglinady reset
IR Sensor : wyAnfuLd aunsalfindunyasilausepTudanindseneu 18
Ultrasonic Sensor : wyiaiuud weanNIIElavinnsmnaeugnees
PNMIUMNTIIATUA9 10U 50 A3
ANUTZNBU 17 UARINMIUINLABUNTY Ay 100 Wesiud Fedlwanisnaassagula

a U 4
WaLA )
woundindulat AILEAINIUANTTIN 1

M1579 1 NAVAADUANULADYTAINLAZNISYINUAUHINTY

adausudiu iaugndes (%) valignéias (%)
1. m3dndunymeiuwesdunin 96% 4%
2. Maindunymewuweidansilelin 94% 6%
3. msdada-Uagunsel 96% 4%
4. nMsudsseuuleundindulad 96% 4%

Aady 95.5% 4.5%
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NA1529 1 wandidiuianuadesnin
waznIsvuaNeidu n1sAnIunyaIY
wuwasdursainugniesdiniluiosaz 96
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Abstract: The purpose of this project was to create mobile application to present 3D Interactive
Animation for emotional support and relationships between friends for early childhood
children and develop their skill concerning friendship as 3D Animation «Miracle of Heart.
Viewers can participate in the simulation via a mobile app created with the following
programs: Blender was used to sculpt models, generate settings, and animations; Adobe
Premier Pro CC was used to edit video; Adobe After Effects CC was used to make motion
graphics; Adobe Photoshop CC was used to design apps with Adobe XD; and Kodular.io was
used to develop mobile apps. The instrument used to collect the data 1) Quality assessment
form of 3D animation. 2) Opinions survey questionnaire of the sample after using the mobile
application. Statistics used in this research were mean, standard deviation and percentage.
Five specialists examined the product to assess its quality. Evaluation of opinions from 53
viewers indicated that the average quality assessment was at a very good level, and all of the

assessments were in very good criteria. The mean is 4.85 and the standard deviation is 0.37.
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volubilis (L.f.) Benth. ex Hook.f) %Qmsdaﬁy’u (Alyxia reinwardtii Blume)
998aUa@IU (Albizia myriophylla Benth) La3aUanasuas (ichnocarpus
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NFIATIEVAMUUIMUUAETTNT Kernel Density wuin 1) ligusu (Wi wazliilng)
ANgeanEMIng 0.090 f13 0.122 fiu/m51awms sgade 0.001 Fa 0. 022 /M3 1m3 2) ) fituang
MPuliBusy Tlgegnszning 0.066 §9 0.087 fu/mInamns uazAAATENINe 0 89 0.014 Fu/
AITNUNAT 3) lu‘wuma (HfFuanuarliisaidon) fegeansesring 0.101 89 0.131 Fu/msrauns

WagAgATEIIng 0 84 0.022 Fu/M1919URT

Eﬂll

Han1TATwilagn1sldinalla Kernel Density dedldnuaieniinseanesialaauimnaung
warlndiFssiudayaidrsnlunaaualiuniian Ansandadenamenmdussianusen i
WU wmqﬂmumm%ﬂsmgagiusufmumwm 0.271 fs 0.414 Fadumnutuilusziutiondian ade
memenmaudilsl wui fvsdidanszaemluludiuganssa Yadomameonnguaiain
Fu annsemuiinsddlddaus 10 81 20% uagademenenimiuarugs nusnnluuinunugs
faugt 250 fla 290 wng eifsdRudaduiviinmiuliusslesdldmaiedu wu tandszney
9113 en¥nwlse wasduliUssduifiomnumeny Ssauasegndaioyintienly

Abstract: The plants of Apocynaceae family, from the local wisdom can be useful for eaten
as afood , as a medicinal and ornamented plant. The exploration the plants of Apocynaceae
family in Phu Faek Forest Park, Kalasin Province. This research aimed to 1) Applied
Geoinformatics for study the diversity, density and distribution of Apocynaceae. 2) Spatial
analysis and mapping the plants of Apocynaceae. The 50 temporary plots were laid out
in this area by the size 40 X 40 meters. The results found plants of Apocynaceae. The 47
temporary plots, 12 species and can be divided into 2 types were followed by Perennial
and Seedling. 1) Perennial 3 species. The most common was (Wrightia pubescens R. Br.)
(Holarrhena pubescens (Buch.-Ham.) Wall.ex G.Don.) and (Alstonia scholaris). The numbers
of trees was 437 12 and 5 plants respectively. The Importance Value Index (IVI) was 30.434
1.133 and 0.593 respectively. 2) The 2 seedling types can be divided into 2 species follow by
herbaceous plant (Dischidia minor (Vahl) Merr.) and (Hoya kerrii Craib.), the numbers of trees
was 4 and 1 trees respectively. And ivy plant (Aeanonerion polymorphum Spire) (Aeanosma
marginate (Roxb.) G.Don) (Dregea volubilis (L.f.) Benth. ex Hook.f) (Alyxia reinwardtii Blume)
(Albizia myriophylla Benth) (Ichnocarpus frutescens (L.) W.T.Aiton) and (Parameria laevigata
(Juss.) Moldenke), the numbers of trees was 442, 113, 93, 44, 17, 2, and 1 trees, respectively.

The density analysis by using Kernel method. The results found that 1) the perennial
(sapling and tree) had the highest value between 0.090-0.122, lowest value between 0.001
to 0.022 tree per square meter 2) the seedling as a perennial had the highest value between
0.066 to 0.087, lowest value between 0 to 0.014, tree per square meter. 3) the ivy plants had
the highest value between 0.101 to 0.131, lowest value between 0 to 0.022 tree per square

meter
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The results of Analysis by using the Kernel Density technique will have reasonable

distribution with the data from collected in the field. When considering physical factors, the

normalized difference water index (NDWI) was found that the Apocynaceae are present, in the

value range 0.271 to 0.414. Which in the lowest humidity. The plants of the Apocynaceae have

been discovered all across the mix-deciduous forest. The slopes factor found the in ranging
10 to 20%. And the height factor found that in range of 250 to 290 meters. The benefits of

Apocynaceae there are many uses the cooking, herb and ornamented plant. Therefore very

deserving of conservation.

1. UNUI
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3. 3501591 0UN15IY

Fuppulunsaniuny Msenyiany
nanviinveaiwisdfudaluiugneiuguen
Jriandugaliunsanutuneu (NnUseneu
1)
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v 6
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nmsnszaemvesimsdfudausznousae sl
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WioRnwiAunaInelin ANVl Lazn1snsEANefve iy
2) inmgitadomeneninuazdariuuiiivisddy Tnen1snsuuas
d1979%A517 WA 40 X 40 RS $1U3 50 wias nufivsdduuuas
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Buch.-Ham) nseviulan (Mitragyna hirsuta Havil) 31u3u 59, 39 uag 28
Fupnadiu Tendrlimnuddgiugit (V) snnfigawindu 3.638, 2.722
uay 2.062 mudiy wutlosdign fe nszideu (Ceriscoides turgida)
ANenuals (Gardenia sootepensis) wazlwi1 (Adina cordifolia
Hook) 3147 2, 2 Wag 2 AUmNaIny A1aadl V] ﬁaaﬁqﬂwhﬁu 0.235,
0.141 ua 0.141 puddu 2) Tiud1esuau 5 e éun azqumn
(Tamilnadia uliginosa (Retz.) Tirveng. & Sastre) Lf‘iIENG]‘ﬂ (Canthium
berberidifolium Geddes) Auoniioy (Gardenia obtusifolia Roxb. ex
Kurz) nseWslvil (Paederia pilifera Hook. f.) Miijﬂéjug (Oldenlandia
corymbosa L) S1uaufinu 78, 48, 12, 5 wag 3 fumuddiu

ANTAATIZAAUAUILUUAIETENT (Kernel Density) wWui
1) Wi (Wvy wagldlng) da1gegasewing 0.014-0.020 f/
FNNUNT kaZAEARe 0.005-0.008 siu/msnauns 2) liuaaidu
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13Bustu figeanszming 0.155-0.20 fiu/msauns uaTAgATEWINg 0.000-0.045 FiL/ ms19ims 3)
Iiftuana (ifuan) Sengaanseving 0.016-0.021 fu /M19191103 uazsgaszaring 0.001-0.006 Fu/
A130UAT HaN1TIATElaensltinatla Kernel Density asiianuagnisnsearuiilaauvnauna
warlndidestudeyaiidrsalunirauuldunitan fnsaniademsneamdaianuseiui
wuh Avsdiduarunngeglugasan 0271 s 0.414 Fadummutilussduliosiign Yadedu
Unlsmuiisddunsnszaeilulutnuganssa Jadeduauaintu awnsanuiivaedil
IFfausimnuanadusaus 100 81 20% wasdadedueugs wuannluuinaewgesiausd 250 81290
s TaiRvasdduduiviitinstanldusslosdlévansdiu wu darlividueiesdou wiese
wsesld ensnwlsanandulivssiuifionnumeany Jsaumseddaioysnieonly

Abstract: This research aimed to 1) Applied Geoinformatics for Study the diversity, density
and distribution of Rubiaceae. 2) Spatial analysis and mapping the plants of Rubiaceae. The
50 temporary plots were laid out in this area by the size 40 X 40 meters. The results found
that 14 species and can be divided into 2 types were followed by 1) Perennial 9 species.
The most common was (Rothmannia wittii (Craib.) Bremek.) (Morinda coreia Buch.-Ham) and
(Mitragyna hirsuta Havil.) The numbers of, the trees were 59 39 and 28 trees respectively.
The Importance Value Index (IVI) was 3.638, 2.722, and 2.062 trees, respectively. The least
found was (Ceriscoides turgida.) (Gardenia sootepensis.) and Adina cordifolia Hook. The
numbers of trees were 2, 2, and 2 trees, respectively. The (IVI) was 0.235, 0.141, and 0.141
trees, respectively. 2) There are 5 types of ground seedling types (Tamilnadia uliginosa (Retz.)
Tirveng. & Sastre) (Canthium berberidifolium Geddes) (Gardenia obtusifolia Roxb. ex Kurz)
(Paederia foetida L) (Oldenlandia corymbosa L.), the numbers of trees were 78 48 12 5 and
3 trees respectively.

The density analysis by using Kernel method. The results found that 1) the perennial
(sapling and tree) had the highest value between 0.014-0.020, lowest value between 0.005-
0.008 tree per square meter. 2) the seedling was a perennial had the highest value between
0.115-0.204 lowest value between 0.000-0.045 tree per square meter. 3) the seedling and ivy
plants had the highest value between 0.016-0.021, lowest value between 0.001-0.006 tree
per square meter, and the density analysis by using.

The results of Analysis by using the Kernel Density technique will have Rubiaceae
distribution with the data from collected in the field. When considering physical factors, the
normalized difference water index (NDWI) was found that the Rubiaceae are present, in the
value range 0.271 to 0.414. Which in the lowest humidity. The plants of the Rubiaceae have
been discovered all across the mix-deciduous forest. The slopes faetor found the in ranging
10% to 20%. And the height faetor found that in range of 250 to 290 meters. The benefits
of Rubiaceae there au very much use home, tools herb and ornamented plant. Therefore,

very deserving of conservation.
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Anwn loun msdrmanazifivdeyaninauny
ALY (Density) A58 (Frequency) Tag
THmnadia Kermnel Density W& Inverse Distance
Weighted

(2) Yadeildlunisinen oun
AIUFIAINA Y (NDWI) (Amiszneau 3)
ANNANdU (Slope) (MnUsenau 4) AN
(Elevation) (A wUsgnau 5) wazusetantaly
(Forest Type) (nwUsznau 6)

& o B & o
H-Nuvluﬁﬁ’WnllﬂuQﬂ"ﬁ‘]"NlMJﬁQWuVlﬁﬂﬂ"l

Turugnenuguan Jawiannidug

386000 387000 385000 389000

385000 386000 387000 385000 389000

vouadwinnwaug PRCS—— fnadurgunuit

P 139...1,000 193 UTM Zone 48 N
NS

AR
ANUTENBU 2 WHUTILEAIFALLIALS
A5 UaINUNAN Y

dilasd,. rmasiasedinng
Furdngrmis.. svdunsieuiunang

Suningrumeny.. wGs 1984

3.1.3 NANITIATIZINITNTZ AR
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3.1.4 msdeuviuteya (Overlay
Analysis) un1sinsziiladenismenindiiina
sensiinvesivisdfudn Tnanisliainziuu
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3.2 Gﬁagamnmiﬁﬁmmﬂaum

3.2.1 MAATIERARTiauEAgy
Wua:ﬁ“ij (Importance Value Index: IVI) a3bu3ng
Y049iA NYBUNST (2542) MFIATIEAT IVI T4
Uade 3 019 AANBUILLLENTIVS (Relative

Density: RD), A1A1NULAUFUNNS (Relative

i I

Dominance: RDo), kagA1Auddusing (Relative
Frequency: RF)
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o

3.2.2 AUTUILLY veRugll

=

(Density: D) fia IuIuNImsnvasutniugNm
Usngluswdasdsia (Fiu/mureinui)
AuLUURUgL (D) =

Fruusuldvanuanusing
FIUILNUTIVBUUAIFI0E19Y1IUUA

3.2.3 ANUNUIWULELTNS (Relative
Density: RD) A9 50888 U0IAUNUILULTDINY
Al oUT s UNBUAUTIANUNUILUUT I
Yosdenu vivovasiuNylnTINiY
AL LUdLIMsveiusll A (RD) =

AMNMLIMUIUYRINUSL A x 100
APUAUILUUTINYDIFIAL

3.2.4 mud (Frequency: F) @9
AfwansnsiuiusliudagelinlulUasitegng
Wisuisuiudnnuklasd1manivue

Awivesdiaiuglsl A (F) =

Frunusdasiiugll A Using
FUIULUATIYININTENSINIVUA

3.2.5 AuUddURNS (Relative
Frequency: RF) Ao3a8azuaiAInIudvoIne
a = = = Y =
wiarilaloTo Ui uAUAINaTINAIUDTDS
Wynnvile
Auddimsvesdiaiuglsl A (RF) =

Frudusdasiuglal A Using X 100
FuuLUaNYINASE IV INLR

3.2.6 Wuiwihdnvaaiugly (Basal
Area: BA) s Wufinthsnvesiuliunazau (@1wnse
uaSuIuns, 2538)
Nufimthsmvesdldl = gbh2/am

(gbh: Girth at Breast Height fia n13insuLdL
souIvewulingsEAuen 3o 1.30 wn3)

3.2.7 Anumuveeiiaiug (Species
Dominance: DO) o A TiLanIfanis
Unmgu(Coverage) Tudsiiuiintige

AULAU (DO) =
ituiinihdavedlduiin A
AitufisuvesuUasiivihnsdsaavionun

3.2.8 ANUAUAUTING (Relative
Dominance: RDO) A9 SotazvaiHaTINVE T
wihde veauslivdaviailenFoudiouiuan
nasIasiufivindavesiuslivneie

ANUAUFNTNS (RDO) =
Aftuiiviigamedlsiafin A X 100
Afiufisuvesiufivindavesiuglivnuin

3.2.9 fvipnudfyveaiug
Wg(lmportance Value Index: IVI) Ao wasas
YIraINANALENTISTeEy AlEun aaud
FURNNSAMUAUFURNS LagANUNUILULEUANS

srtinrudAguasiugiiy A (V1) =
RD (A) + RF (A) + RDo (A)

3.3 nquimadadld
3.3.1 Kernel density

MW NTUTTIUAIANUNULY
(Wegdanl ffAsy, 2558) Aa NSUTEUIUAT
AETsiuAideindnnsieney fe
asaninazgnaiistunsounqulunng 9a
Tngendoiladdu 3 fAnuuindoufinimen
Safifirmunliazindouilunng Yesmnia
LLasﬁwmmmﬁmﬁﬂ@ﬂLLsiasa;mﬂwaiu%’ﬁﬁmaﬁ
WNUNANAIYDIYBINITINIAGATINEYNATUIN
1AEN133IUANYDINITUTEUIUAILAUNAIN
ANz uINNITIATIERNITUTTUI AT
AUYUILUL Kernel density estimation Fudu
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#odlgn1siwmes 2 W1s1Tmes AD YUIARISI
N3 (grid cell size) LagluunIng (bandwidth)

Kernel Density fig wieadlelu Arc GIS
Faduwmedelunsaauszanannuuududs
Nufidaduismsuiimesmstanisnszaedives
30 wAdANsAIAUSEINAIATILULLLB st
wuunesiua WuismswiswesnmsTanisnszany
f893n (point pattern analysis) s?j!aag”l,wé’ﬂ
YaansUsaassimagiians nsihanuy

Yoyagauinseidsiuiidessuvasauma
mandimans wadnslsanniinsesisnegs
nstznansnaludnyuz YR T1N3A (Raster)
dnNN13v0938N15tl Ao Mkl (Radius)
voausiaztoyanouIzdesaiugnduieszes
¥aY93129AA (Bandwidth) suiifmuaiile
R RTTRERIE AL CHTERE P SRR
Yuenuifiuaiereiduariuegiugliiag
Ainsesideyaiesle

M5 1 wansnshimaziuutadeaie Alslunsiesiei
. AU ARy
Uady .
eadYn ANAZIUL UG
-0.249 1 0.070 5 1niign
Ssiausnaenay (NDWI) 0070 e 0.162 4 Hn
VBUADUNGATNIEU WA 2563 0.162 3 0.222 3 Uunana
0.222 §1 0.271 2 o
0.271 4 0.414 1 Yfouiign
0% fi4 10% 4 el
9 10% 819 20% 5 wndian
ANNaIndy :
(Slope) 20% 63 30% 3 U1unan
30% £4 40% 2 o
40% &4 90% 1 Yfouign
150 14 210 Lung 4 10
210 83 250 L5 3 Uunan
ATG
(Elevation) 250 §i1 290 LuA3 5 1NAgn
290 fi1 350 LA 2 o
350 §19 450 LA 1 Yiouian
W Ugmausia 1 touiian
UsztanUlyl ! :
(Forest Type) ARG 2 Uunang
YU anssu 3 wniign
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wiuinansnisnszareiavesiladeiiilonmanuiivasdidu

(Overlay) Tuaugnunuguen Jswianwug

8 386000 387000 388000 389000 390000 ]

1848000
1848000

wr g
MmN mlm-mm\']wwu
Tomawuituasdidn (Overtay)

1847000
1847000

M1319 2

= s Qs hd
LLﬁ@]GNaﬂ’]S’JLﬂi’IZ‘Mﬂﬁm HAILUNIT
& v Aa A ¢ =
GﬁauﬂUﬂ&JIaﬂﬁaWUWﬁ’J’NﬂLﬂm

wsrs o ies iso 1§
N o[ &

388000 389000 390000

wouwAmIan A doBuousuit

139....1,000 wims UTM Zone 48 N

ulaswanil. nvaneiawedinmned
Sumingrumeis.. sedunsiouiuneny

urdingnamen.. Wes 1980

817.548
2 2 way 1,262.996
3 4 ann 1,898.564
4 3 unansg 1,649.438
5 5 nnfige 1,029.078

AMWUSENBAU 14 LNUNLEAINaNITIATIETITdY
frenstouTiuilenanuiiv Ty

4. NaN1INAAD

luniduasell §Idulavinnisdnw
warliATenidayaltofnyInN1snIEAefiIveiy
219401 Fakanasieazenmalul

4.1 AnWIANUBaINTLA AUNUILLY
wazn13nIzaNefvesigsdduluiugnenu
QUHN HANTIATIZRAIUVIAINTTA WUdeen
Wu 2 Usenn Ae Lidudu lawn wilnae seath
n3zvjulan MUULYIe N1 NzAawes nzdeu
W1 hAY ANBNUAIT 31U -0.0563, -0.0425,
-0.0336, -0.0228, -0.0104, -0.0065, -0.0036,
-0.0036 uav-0.0036 Muddy waz lifiuana
1A nzauwn Fesnn fventes nszsialva
ua VE1Aug $1U3u -0.0120, -0.0079, -0.0024,
-0.0011 4ag -0.0007 MUY

4.2 A58 taden1anenIn wazdam
wnuiiigedduluiuiueneugudn naannns
Fouviuteya (Overlay) lnglifinrsantadena

enmERilnNusY wuhieedd
azUsngeglugiasenineen 0.271 fv 0.414
Fadu anutulussduosiian sudild wuhit
2dilinnszaellu g anssas fruey
At anansanuiiaedilasaus 10 e 20%
Wag UAINES wumniuu’%nmﬂmmqq&guwi
250 9 290 AT AIR5N 2 (nwdsznau 14)

4.3 HANITIATIZRNIINTEALAIVDY
firadidy Ineldlademenanimifiedinsnzi
nMsnsEnemvesindduUsynauiiy avil
AUATIAD T (NDWI) A213g9 (Elevation)
AUaIATU (Slope) Useianthlel (Forest Type)
yosfimsdiunadauniinsyssana@aitui
meTsnsdeuiiuteya (Overlay) lngnausing
1nsldwaiia Kernel Density 9gdin1snsyaney
fleanan walla Inverse Distance Weighted
(IDW) ws1zwaila Kernel Density aga@onades
auvnauna wazlndifssfudoyaiidisialu

maawlaunian
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5. @unanIsAnen

miﬂizqmﬁqﬁmiaummﬁaﬁﬂmmm
Nanwie wagnnsnszanefvesiviaddy lne
M Inawlasds2992As 1 2R 40 X 40 WA
119U 50 wias wuilfivredda $1uau 14 viia
wuslalu 2 Uszian de 1) B8udy 9 viia wu
mﬂ‘ﬁqm Ao viinde (Rothmannia wittii (Craib.)
Bremek.) 88U1 (Morinda coreia Buch.-Ham)
nsgyjulan (Mitragyna hirsuta Havil.) 3743
59, 39 LAy 28 AUMINAIAU UAIASUAINEADY
wugTvannigaiiiy 3.638, 2.722 uay 2.062
iy nutiosdiga fe nszidou (Ceriscoides
turgida) AueNaN (Gardenia sootepensis)
wazlw (Adina cordifolia Hook) 31uau 2, 2
war 2 Ausudiy dendvtianudAgyiugiy
ﬁaaﬁqmwﬁﬁ“v 0.235, 0.141 wag 0.141 "y
v 2) liftuaadwau 5 ofin 16ud sequmn
(Tamilnadia uliginosa (Retz.) Tirveng. & Sastre)
L‘ﬁlmfﬂqﬂ (Canthium berberidifolium Geddes)
ANentiey (Gardenia obtusifolia Roxb. ex
Kurz) nszsislvis (Paederia foetida L) igfiaug
(Oldenlandia corymbosa L) Sruauiiny 78,
48, 12, 5 hag 3 MUaIeU

Snwagnsnszaedvesineddy lag
THasemanenmiiodinszinisnszanesi
yasiwUsznause sulianuseanudu (NDOWI)
AUEA (Elevation) mnuanadu (Slope) Usginw
U (Forest) melsnisteuiiudeya (Overlay)
Wuwmadaldlunisainusyanamanununuiy
Beituiidaduiinisuiweinisinnisnsyane
fhmesqa Hufifinutiosiign 817.548 13 wu
uniian 1,029.078 13

NAILASIENANUNUILUUAILITNS
(Kernel Density) wua1 1) ligiudu (dvjauay

AI9ANTENING 0.014-0.020 AL/M1574
1IR3 uAzAgARe 0.005-0.008 Fu/MI1ILAT 2)
IyfiudnafduliBusi fgeansewing 0.155-0.20
F1U/PNT9AT WAEAEATEIIINg 0.000-0.045 fy/
msans 3liiudns (Huan) fdgeanssaing
0.016-0.021 Hu/MTNLLAT UaTAANTTNING
0.001-0.006 FL/MNIIWUAT HANTIATIZILAY
nsmalla Kernel Density agdidnweaugnisn
seargiilaamivnauns uazlndlAgaiudoys
fdsalunaaulinniian farsandade
yamenndiinnuseaty wu v

Fuazdsngeglutase 0.271 s 0414 Fady

Liilng)) g
!

=

N

arwiluseiutiosiian dadedudild wuin
fedtunsnszanemlulutiuganssa Jade
FrumuaIndy @mnsanuRivFt s
Auaatudaus 10% 89 20% uazdadednu
AINGN WUZJ’]ﬂIuU%L’JMﬂ’JmEﬂJ@?&LLWI 250 119 290
s el duisisnsanlduselon
Igmanesn wu thuldvinduedeadeu wies
flownzedld endnwilsa uasduliussiudiony
oy Taumsedsdsieyindienl! Tsaenndes
fudnuarUsednsdnssald (esnue venugs,
2548) WATAINUNANNNA1LYDINYIIALTL
(Rubiaceae) lugngmuuvsninaeaungey Jain
guas1wsndl (Alsanl nwsdn, 2552) Watifiead
L%:uﬁmiﬂizmaﬁa%ﬁuﬁﬂnqumugLL&Jﬂ
o1 dumseiuiianvGuldsunisoysng
WATNITINHUNITTANISTR vinTHnssasldl
finssgdulalannn aslausslesianniie
2AEN Wy wzdwns Weldlavimildd iy
andms uadesilevnenmsinuas nsdou than
Tiduaiesdeou wiesdlewiadld wdenas
wnzadn nszene wazwild Wudy waiu Seaas
fozeusndivediliimazazaiodvla
Tungneniiiotluldusslovdsely
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