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The Development of Application for Analysis of Eye Health with Image

Recognition Using Deep Learning Technique
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Abstract

Eye screening helps to detect eye disorders at an early stage and helps to diagnose eye
diseases while still showing no symptoms, allowing treatment before symptoms become severe and
may lead to losing the eyes. The aim of this research was to propose an image analysis method for
diagnosing eye health problems based on smartphone application using image recognition
technique, and deep learning technique. The research framework consists of creating a classification
model with deep learning convolutional neural network, using the Mobile Net algorithm through the
TensorFlow library for image classification, in which the trainers can classify seven types of images,
including pink eye, style, pinguecula, pterygium, cataract, glaucoma and normal eye, each type
consists of 100 images to be used as the model for 500 rounds of training. The results of the study
indicated that the model was highly efficient with 96.40% accuracy. Then, the model was further
developed for connecting with the user through the application via smartphone for ease of use.
Application development used the Android Studio program and TensorFlow library. As for the results
of application accuracy testing, it was found that the application could classify seven types of image
with an average accuracy of 85.71%. In conclusion, this application is effective and can be used for

preliminary risk analysis and screening for eye health problems by oneself.

Keywords: Eye disease, Image classification, Deep learning, Convolutional neural network
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nsBsudidsdnifolinmedtigmasamasmuaziduneuisdlitmuauiaundulusunsussgnd
(Application) vuawnivilnuszuuUtRnTsusuasesdifieliinesonslnu Wsunsudssgndianusonsaa
fansesguammanIfensisamanndesauivinundeuiiuansdeyaiieafunisguaguaineami
Dowiu Fsagarwanmnudsanmaiinlsamiisuusailesandflinauihnuesdunliuies dosiolsaay

Iovihmsshwlaviuviiineunenniseesunswarenaaydonwmnluluiian

L

3 a o
GIQU?%HQF’]‘UENﬂ"I'S')QEJ
1. tigaanuudnassdwunamlsaniiuseavsamalemallansiseusigedn
2. W lusunsudsegnddigliasienlyniguainalemiainninatesdiuani snlny

sxUUUURNISLaUATREN

nauiuazuIdeiieatas
1. Tsamn
Tsandulsafinuldvesnuldlunnengiusidnusnisluaudsdgeogduanufisunise fife
FJuiuanan (Kraiphibun, 2013) uagenadsuaiamsueadfiuanvaivihliAelsesuinldanauvniedo
fvaoaniniu Ussamvedlsamiianfnulunuideiianlsaminulduessiuau 6 T5a (Asakun,
2017) Usgnaudelsadenszan dofiu feille feau muas misds MeaziBenuasdnvazeinisvedlsnn

LAASIUAISI9T 1

Jryry1 156060y 100U ANUSSSU
Intellectual, Professional, Cheerfulness, Morality
9



onsansASUNUUSAAU adudnenmansia=inalulad U 13 uns1Au - SUonAU 2564
Sripatum Review of Science and Technology Vol.13 January — December 2021

M13199 1 AANwTLaYIIgazidenvadteyalsan (Asakun, 2017)

AMNBINT5VB4LSANN ANWULINNT
Tsadfenszanitilsaiinulivesluggeongiinainnindesnes
auduinvhliuaduasiiiudnlvlusvildAnaneninsish
Isafonszan (Cataract) LECLANIN
. . Tsadefuinananuiaunivesivdeiassnlnasonainailaile
ﬁ' VTﬂﬁmmé’umqqmiuaqLﬁuamaq%aﬂizammgﬂﬁwma NuUey

safaiiu (Glaucoma) Tutedgeeny

Lsndeanazldnvazilufouyuaniesdiviodouvuinusyuno

wiihliiUal Jsasnueguugenivnlngy Auveuniuiiiu

Fak ™

Iiﬂé]"é]all (Pinguecula) V]ﬂdﬁﬁuﬁ’)@]’]%%@ﬁ’]dm’]

lspsatiloinainiaynfiinnisdeusasunfmvulUuunssans

fadmuusanuInnImekarazaee ) tngnanadiluly

- o = oSlee® & o w RS
Iiﬂ(;l”e]l,ﬁa (Pterygium) [28[90 ‘Ziﬁﬁ]u‘i.]@‘i.lﬂﬂ’]imadL‘Vi‘u*Vlﬂ‘ViW]iJ’ﬁ@

m:“-ﬁ

Tsanuas (Pink eye) Ispnunsnulavssuaziinszuinlugaggiuy

ALANARIINNTBNEUTTORAWRYBL T YN AR UlANE

anvazduiledeundlanequegiuluveaudennuazuunivn

~= mAsBadulsafiannnissniauvesiouluduuinaniions say

dunalaannisndeuuaayuiusnadden dnazliennisuin

]

shumeluu1euIziio NS oL uruBITILE

Tsanfeda (Stye)

2. MsUsEUaNANTN
nMsUTEINaNanIn (Image Processing) Ao N15UNIATNLNUTEHIANANIDANAIUIMAILADURILADS

wieliiladayandoin1snsludenmunimuagusuna (Asanathip and Boonlue, 2015) A1533101% (Image

Y
'

Recognition) iuwmadianiswesmsvszinananmiignuinnlilumssiiniwiedsitalaludoddva Yaqlu
amusazduIziunsTUILNM It uRuneufitr g Tiuarasaeenuiduinguaziavila

3. N3EBUSAEN

n15:38u5L398n (Deep Learning) 1Uw3sn1siSsusuuudnludfdisnisidounuunisiinuees
laseingUszamveduyed (Gardezi et al., 2017) Tngihszuulasstneyszam (Neural Network) sndauiiu
manedu (Layen) wagiinmaisoustoyamogns (nndl 1) feyadinanazgninluldlunisnsndusuuy
(Pattern) n3edanuInnydoya N15IANUIANYToYAVRINITEUSITIENIzSUToyaRuLtuTiuay

msUszainanadaludfiienndeyadisgriidnlulunsesadusuuuuniedamunvydeya Auaunse
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lunsiSeuiuazaniiqudnuardnluliiinlinisseudiddndulssloridmiunisldauluaniunisel

F19°) 98198UTEENS AN

Neural Network Deep Learming
M\.-.___, :_;’ "" .‘ *
Ly ™ . ..‘c ..'\._.‘-_._.3" L
C e B
__-.‘.,-_.

@ Input Layer @ Hidden Layer @ Output Layer

A 1 1AseaiaveInsiseusidedn (Xing and Du, 2018)

4. lnssneuszamiisauwuunaulgdu

lassteUszamifisnuuuaeuligdu (Convolutional Neural Network: CNN) tlugunuunilaves

= a v

msseudiddniludnuurlaswieyssamifisndadn (Deep Learning Neural Network) lneiiinguszasd

MaraiuniadiedeiiniuanansnlunsiSeuiand1uuuy (Pattern Recognition) WuldeiuaLaasa

] [T

filuauesuywd Umour et al., 2018) #aNN15Y19UYBe CNN 3 3 daudail (1) drufudoya (Input) Fuith

¥ [ I

Toyansedng (2) daunisuszunanalutug (Hidden Layer) TudunisiSeus (Feature Learning) waz

9 Y

s [% .

n1sfnuenUszianaesnIn (Classification) wag (3) ddunannadns (Output) n1sAnwenamaudmdy

HaN19INENSBERS I vIua et uITIRzLlAA e ULAnIR N YT TR AL N TINBATIU (NN 2)

— CAR
— TRUCK
— VAN

|j D — BICYCLE

INPUT CONVOLUTION + RELU POOLING CONVOLUTION + RELU POOLING FLATTEN SOFTMAX

FULLY
CONNECTED
Y- Y

FEATURE LEARNING CLASSIFICATION

ad 2 TaseneUszanniieniuuneuligdu (Saha, 2018)

5. lausi3muiwaslvia

wuwoslna (TensorFlow) Wulewiuwesalausidveagiia (Ertam and Aydin, 2017) (eusae
awilnmeu (Python) dwiuldiauinisiFeudidedniiensvaussniudesnisvesssuuivhanldlu
msadauariilassneysramifionddnievsuiuuiazaiieinnnud muwesinauansnisiuinlagly
adanswdausaginusveanuweslvaununsiuamsadamansluvasidudoulounutoya

DSILUUNANENRTINIAD9IDE19INILYN U BUTLNININU
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6. TunauITTUUIELIn

Junouislauuiewin (MobileNet) [ulassvnaUssanmiioandadn (Sinha and El-Sharkawy, 2019)

a

fignitmuntulpsuaunys s13sauazanslud wa. 2560 Tnssuuuvvesluuneingnimuilidulaseine
Ussamifisuuuuasubgdudifivuinidnnilaseisussamiiennuunouligduinluusdussavsamiviniy
Tasstgdszamisnauelng fadfuanuidedfafenuszendlétuneuisluveidndmiunisadis
wuudiassduunnmiesnnvuiavedassiienisiioudanlueiiniivuadndamngausunsiluly
uuugUnsalaaInl

7. ywieiiieados

PnMsAnyImuIEAdenTaunlagldmalulagnsiteuiiddnegdwiunidiiineiiunising

[ o [

Aasaluil Asanathip and Boonlue (2015) did@uanisnslrafansosninzdnnaeslunisnusniingiy

o 1

nsUsEIIaNanIN Fanszuaunisaenanaziinismsuisaimdu 2 nqu Ae Innzdundewazliiinnieg

'
a a A ! a

fmdes Meghanmgniundiesgimendaziuiiedansesnnedumndes nafldausansiainadasiu
ilodansaannzdumdedumsnlidiuszsansnmlngsiu 91.76% Gardezi et al. (2017) Y1iausisns
Suuniadeunfuasiinunfnnamiounlunsilagldndeudiednussavlasesussaisuuuy
aouligdu naflsiasnsaduunyszianlsogiausiugriidaiugnsios 100.00% Sarawong et al. (2018)
ihisuesruuninieunadeunarssygiviaymelasUssgndliinaluladlaseioussamifionnisGous
Bedn Tasanldlunsuendnsazarsiugvosatouonainiussiamlusunsudsegnduuan vl
dmfuildau naildamsaszyameiudgiviiuiu 10 aeiugliauszansamlagsuminiu 86.50%
Jmour et al. (2018) thiausmssuunnmaiesnganasiagldinadelassineuszamifiounsisousids
3n Tnetinaoulfanunsodanmaiuan 4 Ussian Swauniwienua 360 am sadildanmsaduunawls
AANuLiugegR 93.33% Wag Phwanwilai and Kangkachit (2019) Yiauenisnsiavnlsafivsalusi@se
Tnsulngdszgndlilasaneussamifisumsiiousidednuuuaouligiu dddnmildanlasuiideanggs
mefluauniGouveanuasns wadildviiliaunsansiadusuySeuiiiulsalddanuusiuguviiiy 75.36%
MnmsAnsaideiifdomuininuitevanstuiiiivssansamdlumssuunnmananmndeni
asil Gedwlngliimaianisssmnananmimiunsaianuuitassfemaianisifouiidednneld

laseingdszamifisanuuaouligtu dulanuaunsalunsussiiananiniaz I mninadnsnisviune

v
ayv A= o

Hauduguarivseansaings AnuanuidelidaiunatansfeuiidbnnelilaseieUssamiiisuuuy
AouligtuduneuisluuieidnuUssandlddmiunsdunuasisramlsanuuudaludfeiulusunsy

Uszgnduuaunivivusiely
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ABANLUNITIY

nssdunsineilanmisnadiesnsevuuAnlunisideusznoudie 5 duneu (awd 3) léun
(1) N155UTIUkazIAsENTaYa (2) NMsRnasukazasiwuuIiassdunaImlsani (3) n1suseiiuy
Uszdnsatnuuudnaes (4) msiaunlusunsuuseend uay (5) nsmaaeuUszansamlusunsuussend

FewfaraulsYazdenURILAaTTURURIRe lUT

ﬂ’]‘é‘é'ZIU‘E'ZISJ'?JE)EﬁLLEI 5LG’I=EEJS-I'?JE)¥EI

1

MisElnasauwazafiranuuditasasiiununairnls ann

Traimn Model Model ]

[ (Data set)
Data Set
Test Model
(Data set)
+

AT Uszududs =2 8MS AN nitLuus aaa

4

A sFlare Tdswasadszend

1

A TnadoudszanSoanwiJdsunsudszand

= a aw
27 3 NTULLIANTUATINY

N133UTULBLIATENTRYA

mafunuTndeyagunnnguiiegidlaunnnisarenmithendindng lsmenuiafivag s &9

ya o a

Toyannliundeinisdenuuueimaiing (Volunteer Sampling) AnzfAdeldesuresoaziBomnyariy
nsideuazlioraatnsasuiululenarsusenlidoyanumdnujifsesssuniside uddoyanni
ssnildfsuudeslifemedduishiiiunmunadeyannfindunneiotedumesitn Swn
nsUsnwdidervgiunsumdinlidaidentymavainassmnimulsvesluiiagiuundnwidmau
6 13 Téud Tsamuns mfisds doau doile Fansvan fefiu uenainddufudoyaninaiun@sn 1 aana
wisgunmmssuunlsaniiu 7 aana nquiiegnseatday 100 AmTaNgUAIMTILA 700 71w NSy

Toyawiazaaauendulvawesldnmun 7 Iawes awimuaivuasauasdean mviniu 224x224

ANWA 519aLDYARININ 4 WALHITIN 2
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d‘ o Q‘I
M99 2 TUIUNTNN

o

U

d‘ o ! 1
2A 4 fegenmlsanuaazUseLan

NN&EoU

Anlsan dayarnaau (nw) layanagau (nw) Sruauttavun ()
lsAfanszan 90 10 100
lsasaiiu 90 10 100
[SEERGH 90 10 100
Tsadaiile 90 10 100
15ARILAY 90 10 100
JRLRGRER 90 10 100
RNGE 90 10 100
334 630 70 700

ASHNAIUKATES19LUUINADIDILUNNINTITARN

nsafauvuiasndumnideyafidanienlfuvinsussananaiieflnaeu (Train Data) uay
afanuuaesfiefiuazsuunnmlsanszendliveianisGousiddnidenldinaialaseieuszam
deswuuereulgiumelidunonisluuiedn iwdosdlodmiumadniuny T (1) TavsSmusesing
Fadulavsidmiviauinuudasinisieusiddniinuamnsalunsivieyauaginisuszanana
dalusfAiionadusuuuuniedamnavydoyauazansasouinudnuuyliuuusnluifuas (2) 1w
lwneu GeinsBonldlavssmumesinadniviinasunazaianuudiaes lasfvuadinnuazideanin

Winflu 224x224 fina Yadeyaninianualavsimuesiassdniunisuuadu 2 @ dusn fe

[

UayaRnaau 90% (Train Data) d3uiiaes 10% Aeyaveyanaaau (Test Data) ALilun1sinaeudmuIu 500

59U FunaumMsvinausanstunIni 5 fegralaanistinaeudeyauazasisuuudtaeianslunini 6
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Yedoygazunin

|

o s . = = =
AUz Lﬂﬂm?ﬂiﬂﬁﬂﬂﬂ&]ﬂﬁ%ﬁﬂiﬂ VIS LI 8

WBadnuuumauligduniglddanasyiu MobileNet

N2

= o
HNndEauvaya

N2

Usziduds=FnsSawwuuanasy

N

wuudiaeslusduuulns pb

AT 5 TURBUNSENEDULATAS UL 1D

C\Windows\5ystem32\cmd.exe

‘:I L 1 4 =% %
29 6 MegralAnnsHnaeunIn e lnveu

N15UsEUUSEANSAWHUUINaBY

n1sUszifiudsganiaimuuuitaedddisnisuiadeayanimninuneendu 2 d1u Usznoudae

v a v v

yadayalieuiuaryndoyanageudniidiu 90:10 Yeyanagaauliuiannisguiionatnainaaialsnm

Y 9

o

Feaglatouadnuiu 70 2w (Aanaaz 10 AN) 1y snadsuLarLUUIIas L UN AT NTRAS 193]

U

SeuTesmaaauAIANgNFBUBINITIWIY NM3IRUsEanSamldiiiia laun Armnugndes (Accuracy)

(Thongpan et al., 2019) Keaunis 1

Accuracy = TP+TN (1)
Y = TP+FP+FN+TN

1nel True Positive (TP) A9 AANEUBNINT3ILAEYIIUIBIN39 True Negative (TN) An Aad@UBNI1

TaiaSsuagviunednlaass False Positive (FP) A aand@usninasauazvinuiei1liass False Negative (FN)

a

flo Aanaueninliasawagyinungdngse
nswalusunsuUszend

nsawlusunsuussyndvussuulfianisueunsesniaisenlduuuinasiiasiuiulusunsy

1%
[ =

UszgndmimunTuagiudeyannainndesaun iminuiar I uunuseinnvesnmimeislasadieUssainiiey
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Aowlagdu (CNN) e dayanindilaidngnszuiunsiduauaninasnsssyUsennlsnnndulLaning

VUNNIeaN MY wanstunaunsinauvedlusinsulssend aanmi 7

fnaawesna s I L

=

L
Deep Learning

iAW Uszanana

.‘Kyé*_w_&;_;?’. FnunwdelsmmnsineLuusiasg
oW = =

~ /'*}\9/4(\@/‘};'\9 NS auIT@adn

Feature on « Cl i tion

=

— LLEA G S RNE ST WS

AW 7 wanstunounsyieulusunsuUseend

Tsunsuuszgndimuiellsunsuuaunsesnanilenasniwianndunisvaniunisiaundiu
mssenlduuudtasssnwunninlsanldlaussmuwesivalunisSenldnuiuuinassanmaiialasang

Uszamiiigunsseusigadnuuunauligdu (CNN)

€ main_camera.java € result_maincamera.java € search_list.java € video_list.java € key_youtube.java € int
public static final String THAINAME ="com.mindorks.com.example.user.myapplication.THAINAME" :
public static final String GROW A ="com.mindorks.com.example.user.myapplication.GROW A" ;
public static final String GROW B ="com.mindorks.com.example.user.myapplication.GROW_B"
public static final String CAUSE ="com.mindorks.com.example.user.myapplication.CARE" :
public static final String SAVE ="com.mindorks.com.example.user.myapplication.SAVE" ;

private static final int INPUTL _SIZE = 224;

private static final int IMAGE MEAN = 128;

private static final float IMAGE STD = 128.0%£;

private static final String INPUT NAME = "input"; eta

private static final String OUTPUT _NAME = "final_ result":

Private static final String MODEL FILE = "file:///android asset/retrained graph.pb";
private static final String LABEL FILE = "file:///android_asset/retrained_labels.txt";

private Classifier classifier;

private Executor executor = EXecutors.newSingleThreadExecutor():
private ImageButton imageButton:

private ImageButton btnToggleCamera;

private CameraView cameraView:

private String thainame:
private String eye_a;
private String eye_b:
private String cause:
private String save;

o v

Al 8 wanslndnuunaeantiidilsunsukeunseunanfle

msuuuassduunamiihunsiinaeusuesudiiuszinanalulusunsuteunsessagile
wiozenliuszmanalulusunsuuszgnd dudunsdanmd 8 alwdilfannsiinaeusziisiuiuanslid
Usznaumelvld retrained graph.pb wazlwa retrained labels.txt

nsmagauUszansmnlusunsuyszand

nsnaaeulsyaninmuedusunsudssendldisnisnaaeuniugniesvesileidunisldnuiay
nagouALLLugITalUIkNTHUTEENAluN1sTILUNAMTsARTIUIULIASE 20 AW LEYInNTInATSe A
AgnFes FerannnsmaaeulsravsnmlusunsiUstgndinadnsiiasnaniluddusioly

UJryryn /5’830’7@ 1UNUIU ANUSSSU

Intellectual, Professional, Cheerfulness, Morality
16



onsansASUNUUSAAU adudnenmansia=inalulad U 13 uns1Au - SUonAU 2564
Sripatum Review of Science and Technology Vol.13 January — December 2021

NaN15338

Han1snadeuLUUIassTIwunnmlsanlagldlaseingyssamiiunsiseusidadnwuunsuligdu
Han saLlUsuNTUUSEENALa AN sUSTIILUSE ANEAMlUSLNTUUTEENANT STILUNA N SAR AL T
FAgnies uanseazBendatelul

1. Han1snagauUsEaninnuuUIaes

HaN1saLaEnaaeuUTEaNEA L UUIIARsd RN nlsAnMmsmalulagn1sSeuiiddnlina

ANAINNGNABY (Accuracy) UanITIEaeLBenlun13eN 3

715197 3 HANSNAFRUUSLANS AN UUING D

anu AaalsAnn AAUYNFBY (%)

1 flonszan 99.82%
2 o 95.98%
3 oau 96.74%
4 Faiile 96.74%
5 FLLAY 92.33%
6 PRlHNER 94.62%
7 fUNG 98.60%

iy 96.40%

m3197 3 wansliifiuderanugndedunisiieuiisunsduunawlsanusaz sz
7 aanamenisiseuiidaaniagldislasengUssamiiieuuuuaeuligdu nuiinsduunainlsadenseand
ANNgNFBIgINIIAaNEBY Ae 99.82% daumsduunamlsanuasiiamugniowniAaadu fe 92.33%
desnlugadoyavaseaalsanunsniniidnuue dododuntumenadenidndifestulsadoide
(Fanmil 9-10) G linmsvihunewadanuaaiaiadeu Aanugniesdsnitnanasy

Fatfu asuldduuusiassannmaiialassinesussamitenasuligfuduneuisluuodndy
wuudaesiiiuszansnmlunssiuunnwléd nadwderanugnieads 96.40% fanumanzaudmiy

i ldiaunlusunsudssenddielinsgilsnnuwuudnludfsely

d‘ U 1 d‘ U 1 v d’j
29 9 fegan nlumaalsAnILag A2 10 fegrannlumaialsanowile

Jryry1 156060y 100U ANUSSSU
Intellectual, Professional, Cheerfulness, Morality
17



onsansASUNUUSAAU adudnenmansia=inalulad U 13 uns1Au - SUonAU 2564
Sripatum Review of Science and Technology Vol.13 January — December 2021

2. wan1siaunlusunsuUssens

MIRAUTUSULNIUU T2 ENATIATIZEUAINANAWILATTINENNAINNABIAN SlusEUUUJ ORNNS
ueunsess whasvdnuansianind 11 fldnuazdodindosamnivlnumeniwmsmudlusunsuuszegnd
szenlduuuiransnsiioudiBsiniiieduunnmlsamuazuansaadnsinaessyussinnlsanndululss
{4 Fauandlugudl 12-13 Tneldsunsuvszgndazuansindulsadenszan Fofiu doiflo Foau mung

afsBanTentunAnfoussyiUesidudanuniugt (2 13) uenanilusunsudsegnadadiiuynisTi

ANUSNEINULIARLINILAY AefiveeganIng 14

Eye Disease

pC=4 <=>

2

A w# 11 mihaenanlusunsuusegnd AN 12 nehaevdnaenIn

Slavcoma

SEIAIISEIQIVEILIIEIL >

anuna

Normal

AN 13 veRadnsNITIATIE  Ad 14 vihaedeyatiaiulsan

PNNaNIRRLIUTLNTHUTEENA Wudnlusunsudssgndanansadieuniagssynmlsanudazain
¢ Gaazdressanuazanligldamnsodenimiasieneiguniwaendenuiesdesiu

3. Han1snagauUsEansMwlUsunsuUsEYNd

nsnadeuUszansnmnssiuunnmlsam (Ms1eil 4) Fadunmmeaeudienmanmiiundes
aunsnlvusiuaunmlsamdssianag 20 ads awithumegeuidunwauazyadunmiiluiinaey
(Unseen Data) wandbiifiuinnanisiiuuudraesluimunlusunsuyssgndlinininugniessasnisswun
amlsaniade 85.71% lsanilusunsuuszgndanunsaviungligndesnniianldun Tsadenszan e

AINYNFBY 95.00% Fesanlaun Tsadeau Lsadaiilowazmund S1uunlagnaes 90.00% lsadefiudiuun
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larmnugnees 85.00% lsanieBednuunlagneies 80.00% drulsanmivinunalagndesiosnign lawn

15ARUAY A1AUGNABIVNAY 70.00% Fan it 15

2

A13197 4 Han1ageuUsEANSANLUTUNTUUSEYNA

ARNE I1UUANNYNABS FUUANURANATIN A1AUYNABY (%)
FONTEaN 19 1 95.00%
oy 17 3 85.00%
foau 18 2 90.00%
Foiile 18 2 90.00%
AUAS 14 6 70.00%
IRlNEN 16 4 80.00%
ERIGE 18 2 90.00%

\dy 85.71%

Accuracy (235)

100%

20%6
80%
70%
60%
509
a0%e
30%
20%
1096

sanszan siavu Faau ciacida Rt ] Al auUnG

AR 15 NIMUAAIAIANYNABINTTILUNLIARUARZUTELAN

anUseNa

=K

nsAnIdeilifunsitedasrendlingusrasdiilonaunssuudmunsaasutymaunin
manEUNstenmaINndesanivivilaeUszgndldinaluladnsiiinmuagsiFeudidadniies e
AnuaraINuAUszaguilufidesnismsaasuguninnsndeauendostu nsdudunuiunin
nsnuTndeyanguiieguanlsanlaoutsnatafidiosnisdwunoenidu 7 aana aanaaz 100 A
$ruunienua 700 a1 thanaanuuassiuunnlsanidemaialaseisssamifiondsdn
wwuesuhgtudenliduneuisliuainifleliasmndenisimulusuuuulusunsussanduuan uliu
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Abstract

The objective of this research is to study the time contingency of the project in case of lag
time from the risk event of the activities in the tunnel construction project by the method of drilling
and blasting. This research applied the Adaptive Neuro-Fuzzy Inference Systems (ANFIS) with the
Critical Path Method (CPM) in order to be used as a tool for predicting the probability of risk event,
based on 5 experts of the Nam Theun 1 Hydropower Construction Project to predict the probability
of risk events by considering the factors which cause risk in various cases. Furthermore, the input
data in the ANFIS system would be divided into three data sets: A, B, and C. Each set would be
divided into two parts which were used for learning and testing. Then, the most accurate data set
was chosen by considering the Root Mean Square Error (RMSE). The results showed that data set B
had the smallest RMSE which was appropriate to use. When applied to the real construction project,
the results showed that the duration of the general CPM method was 122 days. The duration of
combined risk planning with ANFIS was 172 days and the actual construction duration was 175 days.
When the results are compared, the planning duration with ANFIS is close to the actual construction
duration. Therefore, this method can be effectively applied to the tunnel construction by the

method of drilling and blasting.

Keywords: Tunnel Construction, Adaptive Neuro-Fuzzy Inference Systems (ANFIS),

Critical Path Method (CPM)
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Analysis of Parameters Affecting the Product's Sink Mark

from Injection Molding Process
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King Monkut’s University of Technology North Bangkok
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Abstract

Problems of sink marks in the plastic injection process affect the quality of the work piece.
This study aimed to investigate the plastic injection molding process to solve the problem of product
deflection for packaging products with an average thickness of 5.87 mm. The research was done to
compare two groups of plastics: semi- crystalline plastics ( Polypropylene) and amorphous plastics
(Acrylonitrile- butadiene- styrene). This research studied the pressure in the compression ranges of
300, 600, and 900 kN and the compression ranges of 0.5, 1.0, 1.5 and 2.0 mm. The results of analysis
of the finite element process with Moldex3D program showed that the semi crystalline plastics which
were analyzed by the plastic injection process resulted in finding a 0.419 mm abrasion, and when
analyzed by the injection molding process, the deflation marks were 0.228, 0.190, 0.164 and 0.150 mm
respectively. The amorphous plastics which were analyzed by the plastic injection process resulted in
finding a 0.125 mm crease, and when analyzed by the injection molding process, the cracks were 0.092,
0.059, 0.038 and 0.026 mm respectively. From the results of the experiment, it was found that the
injection molding process reduced the collapse of the semi-crystalline plastics 0.499 mm and the
amorphous plastics had a decrease of 0.188 mm at the compression distance of 1.5 mm under the

compression pressure of 600 kN.

Keywords: Sink mark, Injection molding process, Compression pressure, Compression distance
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wunsnsuAluity fsUiinamaadin (Shot Size) iuusadula (njection Pressure) uazifiunssiudng
(Holding Pressure) @sdsnalsidusmuiiaanuifunndng (Residual Stress) WiinanTuUIAT UL Al
sovguilusumisiilnarnmadndiwanadin (Gate) iesanussiulumsdngldanansadield
uidedAnvinszurunisansananain (Injection Compression Molding, ICM) dauslfiu
Hupdeufiagimihilumsiivussunmelusifdderilfnswuuiussuilndifssfusazandymidos
sevguialugaiiusauanmadimananluldfdasyhmsldlusunsuneuiamesidiuntsinneidio

wnaunavesszznsakazisulunsdaiaduwumdumsinsmaasssoly

L

3 a v
WQUigﬁ\‘iﬂﬂlaﬂﬂ’ﬁ'}ﬁlﬂ
1. wWiefinwsesgudd (Sink Mark) Wevinisusunsanisiimes anudulunisdn (Compression
Pressure) Lazszaglunison (Compression Distance)

2. LU%EJULﬁEJUﬂEyw’liaaquﬁwadwaﬁmaﬂuﬂﬁju Amorphous Lz Semi-crystalline

av ad v
LDNEAIILATITUIYNINY IV

(%

MndgymsesyuinaznisuszgndldnszuiunmsindanarafindIdeladrdaymunfnuinsesd uas

o

é’uﬂ%mﬁmmﬂLmdq%’agaﬁmG]W‘U’jw (Ming-Shyan and Chin-Feng, 2010) vinn1s@inwnaaedlynszuiunisan
Sananain (ICM) Fuuanuuiunarainiuas fdnvaruiuasiiuindusess V n319 0.010 mm 8n 0.005
mm 33 90° WudwqmmgﬁmaaLLﬂﬁuﬁLLaxqmmﬁmwaauma:}Lﬁuﬂﬁaﬁwé’zyflumﬁugﬂ%umuﬁﬁﬁummLﬁﬂ
sufeiuysvesnsrurunisiiy aAndsilunisdauazanuslunstude nssuiunsandanatadin (ICM) vinle
ﬁwaq%umuauuﬁgﬁmﬂﬂ'j’]ﬂismuﬂ’mmwﬂamﬂmamimamE'J“aﬂei’rrjflﬂ’ﬁﬁﬂ%umuﬁuu’mLﬁﬂﬁﬁwﬁama
dndudesldminuiislunisings (Han et al, 2016) wulgmilunisudndiudsenevvesndunfadym fe
Anlnssornameludualdvhmsfnsmautladgmienszuiunisindadugunarainiounismaasslévi
msruiessililudieauuinuinnssuunsanUnRAANSUARIY8ITUULNT 20.22% WaTNSEUIUANTEN

SananaRnAnNNSUARIBITUINY 6.65% nsnaaasUiuSawanaRnnsEUIUNISEANANERN V/P Switch Over QI
99% YaansLALNNaTaRn nszUIUNISERSANATARN /P Switch Over agil 105% fiszazlunisdusn 5 mm
g03UsunsInssuuiifszozslunisdusn wudnnisnaassdanatainuSeuiiouszning 2 nszuiunisuas
¥1n15 X-Ray Fuauiitonsisgeulnsionniatunuiindnsionssuiunisansananainlyiinssonniaaiely

ANTUINTFRENTUI LR sIRasug Ll udunanuinalJulduliglnun1snsiaaaunienis X-Ray
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(Isik Isit and Miko, 2015) ﬁmgmﬂ1imamEmwwé’wﬂizmuﬂﬁamé’mﬁugﬂ%ﬁLflumﬁﬂu%y’umaumimamamw
(Liquid Crystal Displays) a1nn1snnaeandaenszuiunsindatusunarain wuihamnsoandgminisinge
89980 M LALANINGS 16% (Wei-Sheng and Han-Xiong, 2012) vinn1s@nwinisinanavvesnaradnnielu
Tns9uuUTEninenszuannsousn (Back Melt Flow) Fusuiidnuasdudivdoufiuiauin 150 x 20 x 2 mm
WU (1) ioguugiinisvaouman (Melt Temperature) getudsnalinislnanduvonimaafininniulugasusn
yesnsrUIUNTHarnsivanduazanaaionszurumsiuiudely (2) mmdilun1ssn (Compression Pressure)
165-270 kN {inmslvandugstulurisusnuazanadlutasingvesnszuaumssniiulunsdimnudulunssn 130
kN Fainnslnanduinniulutaeine (3) Anudalun1sdusa (Compression Speed) ﬁdﬁmaaae”iizmw 10-15
/s lemuialuntsTudngatudsaalifiinnislvanduunniu (4) ssezlunsdusa (Compression Distance)
wazAuiSalun3dn (Injection rate) dwmansenusedunutosun mslvanduvesimaafnnglulnsauuuin
MNNTLUIUNIIEANAIERN (Compression Stage) Aiusiiamnadn (Gate) Salaiudesuysitdrdnyfivialaiia
nslnanduresimanaindensldussdlunisdaiiguazszerlunisdaiiiosdruiuusduiinatiosnn Jae-Yun
Ho et al., 2012) virn193tAs1evibludiedinudsienisasisnuudtassauiifvesgunaaliauduiunicie
N3¥UIUNITANTANA1aANTINT15LUTHUTBUTENINNTEUIUNISRANAIARNLAENTEUIUNITAATANAARN
MNHAMTIATIEAINUIINTZUILNSARSANAERAN (ICM) danavilfandnsinisnszansuagiiiuesasiniaieved
usndau (Shear Force) uagAuA (Stress) szarinamstusuvilitunuaudfndntduannisinmuesuasdady
aautFfaudiudesnisuenanidesuielifhulsiifnansenusonszuaunisindananainde anudily
nsdudauazsvezlunisiuda (Nitikanchanatal et al., 2018) Anw1TLATIENNITNARIVDINER T U9 A2
nszuauNIsantusUnatainiludariinisAnyiuuusiaesiinsiesinisinadielusunsy SOLIDWORKS plastics
fvun mesh Wuilssinguanuwaes TaoldSanuin PP (-PP) duiinislva 26.58 ¢/10min Sanusifiani P20 91
wan1ssraeslngldaifsdurasiusunsy SOLIDWORK plastic nudninnisuadiigean 18.915% n1eudaiioninu
nsgvumImnduarimniwesluvnsinngiielusunadnadmuiididmadigeanegil 15.1719% wut

@ 1 @

fuUsnfianudrfyranisedifie suvgivasumal natun1sangl wssiulun1sdagn navasiiu was

<

QNIRRT RHGR T

e

I- B ICM|

2R 1 (F18) AW X-ray FUUVDWI 2 NTTUIUNT (3791) ANFUNUTRERMEATZUIUNNTIANAIERN

LAYNSTUIUNISANDANANERN (Han et al,, 2016)
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N32UAUNNIANTANANERAN (Injection Compression Molding)

NZUIUNITANSANANFANTUNTZUIUNITNIINTDAVDY 2 NTEUIUNITIIIAIETUAD NTZUIUNITAA

'
oA

NANARNWAZNTZUIUNTTANAIEANYALAUNA Ay VRINTEUIUNTARTANaTIaRnADN1INTE B RIIRUN8TY
Tnsawuusenisindeufiveawlifinfidandeuiludimenisdadinliusssunelundfsidunszane
TndAeafunalnsauvdwaliiindefnarsUsensity anussiulunisin anmnudunnenieludum
anmstaiFesivedluiana ansesyuiuagnstnie anmsinmveuasdusuiunuiitdnuusla anna
nsuanseseulldruvhlrruinvedunuwiugiduLasdunissruigeneAwinisAaeuive sl fiusi

wasuintudndusesdszerlumsinfoundadugegeuvenseuiunisiliasnyhlinmsuumamisdves

o a

fianududounnntuuievhnsiunanadnidrgdlnsawuuinniulineusunssuiunsdailiindeym

=

ASU (Flash) wagduaunianwaueantuianianisanazlimungdunssuiunisiilosainyiinisiiuie

naEAN U N U UlAt N INTUNUNTANWULLUL kaENINALAANIIN1TIN

JUABUNITNIIUVBINTSUIUNITANDANANERN

v A v

NSTUIUANSERSANANERNLUTURBUNSYaueenly 2 JamnrdnAedamiyUaudfuilnenisUa

¥ ' [

& d‘l aa o A =1 a

LLajﬂmﬁﬁ%ﬁizazﬁﬂqizmwLLajﬁuWEquaawLLazﬁianJﬂWMﬂﬁuﬁwmiLauLuawmamm%gﬂmqLLU‘U

Y

'
6

AoufedamenisUausifiuvisneussiugaifuiilunfounusenuatinduusdiiuileg funuas Snwusaiy

MsUARLANN LIz nila e TRt LI UAANINABUYINNSUALLALNLN D UAATUIIN AILARIRIUATNA 2

(a) :
compression gap
— o e —

I
LIVLLLLLL S

AT 2 TUABUNITYINUVBINTLUIUNITRADANANERN (Jae-Yun Ho et al., 2012)

anautAvaswanainildlunszurun1sise

waslunaiafin (Thermoplastic) wuseaniunaiafin 2 vlindedufenarafnnguodugiu
(Amorphous) &nsazvaslassaiasleluanavesmarafinnguiazadiondeiudisiifinisvaomnan
warafnnauisininisuadiiosuaziinnulaiiesnnuansanunsodesirsasleluanaldiogiadu
Acrylonitrile-Butadiene-Styrene (ABS) Polystyrene (PS) Polymethyl Methacrylate (PMMA) Wagnanasn

nauafinisanudn (Semi-Crystalline) anvauzvosarsleluanannilundnaiendeainnisnasunadvili

) <

UIAVIT U UT LT VU LA nasR el nsnafI TN Lasa s desEuldTeundn freg1eity
Polypropylene (PP) Polyethylene (PE) Low Density Polyethylene (LDPE) High Density Polyethylene
(HDPE)
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Cooling

Solid

Semi-Crystalline

A 3 dnwaizvesanglgluananaiain (Peter, 2008)

Jaymnsguduazwesania (Sink Mark and Voids)

1. maguinmstiuiismaiivesidoussilunmsdananafinufeussiulumsinglaifivme
Wy narlumsdagidosiuluuseiulunisindiiesiuludwmaldiusuuinudug fanunuiudues
nanafnlaiifissnodwaliiAnnisguiaudonisufuiatalunisvaefuiununarainiosiAuluyili
FunuAnnIsyU

2. MsguinInnsesnuuUNaniasidendndusignesnuuuliianumuuisgaannninunfse
HeulvanmseenuuuarmuaniswesuintunuwasgamnivestununaiainiliAnnsinFosiaves

luanaliinnisguduaslngaainie

awil 4 Jaymnnsgui (Peter, 2008)
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A HUNI5IY
UABUNITITY

¥
(% N o [V Y]

Tunsafiumsiseddvuneulun1saiunsisenal

v
o =

Anvmguinedtes seuUNsMNUTILLRLNAASATUIUNAERN

Y

AnwnnaeinTeinIsyuml WienaasUseuiounaine

Anwdgyniieates eenuuuteulunldlunimeass uazesniuukLRuR@anaIaRn

nsmaaewnuReulun ity warsunudeyaiinTeriiulsinvuinvesduny

Tuiinuagasunansnaaes

ANA 5 TUADUNITANRUNITINY

A15ATIZINT InavesnatainalelusunsunaunLAes

SnunirussiurissannasynUnng 29.76 cm® suvlvnadnimanafnduldnansasioue
Yo iidnuaananeawi AU 1.5 mm dmunisis (Runner) ssuumadimanadnesnuuulil
dnwardmdouanmy (Trapezoid) Usanms 9.0 cm? dieifuuuimislunismaassfideldinsimsey
nsluavesnaraindieidlnludiedwudlneldlunatuanuildlunsnanud fniansiinsiesieild
TAsaada Boundary Layer (Hybrid) Mesh Fusufisnuau 148,479 Tnun 551,624 LaALuus 55UUNIII
$1unu 33764 Tnun 116,319 LeAwud A1 Offset Ratio 1.4 dundamadiwarainuansluami 6
WevhnsSsuiieuszninanssuiumsaananainuaznszuiun1sandanaraaniievuienansenuiiiin
JuivuBusuveawatain 2 viiafio PP Polymaxx 1100NK dwiin1slua 11 ¢/10min flgaumigil 230 °C uaz

ABS Polymaxx GA800 siinnslua 20 ¢/10min figaunail 220 °C AmsAsEIU ASTM 1238

AR 6 TumantglunszuIUNITIATIEANS Iase 3 lwludeawus
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Spacific Velume [ce/a]

1320 -

PP Polimaxc 1100NK IRPC
AT e e e

Tg= 92000C

7 PIUPa)
—
1—s0

1283 [

{—100
1—150
1—200

1237 i

1191 }

1145 E

1093 ; /
——
—

e — R
10 68 126

Temperature [oG]

Tm=118.000C ABS PolimaciGASD0 IRPG

" P uPal 1072 v
i—o E
1—s0 £
S —100 1080 -
1 —150 £
1—200 3
1027 -
i 3 £
| 3 1004
] EL
1 s E
] = 0982 -
1 § £
; 0959

0936 = —

E [

] 0013 BT

o . 1o
184 202 300

aAmdl 7 (§18) PVT - diagram vaswana@inuila PP 1n5a Polymaxx 1100NK

(971) PVT - diagram ¥asnana@nuila ABS N9 Polymaxx GAS00

nsivuateulesigg vaensieszinsivasienszuunTaaNaIERn

YUIAYBIATDIRANANERNTLY = 110 tons

guniiviaenaraly (Melt Temperature) PP 1100NK = 210 °C

auuniivaauazatey (Melt Temperature) ABS GA800 = 230 °C

9 Y

nattunisaanaiadn (Filling Time) 5 sec

nalrlunssnwanudunglulsnau (Packing Pressure) = 6 sec

AIUAR UL LLRLURINITIATIZVNSIaMENTEUIUNITANDANAERN

Ysunanlunsdawanadn (Filling Time) 2 sec

syaglunisenanana@n (Compression Distance) = 0.5, 1.0, 1.5, 2.0 mm

ussnulunisdudananain (Compression Pressure) = 300, 600, 900 kN

nalglunsshwanuaungTulsiun (Packing Pressure) = 6 sec

Filling_Melt Front Time:
Time = EOF
[sec]

— 5.081
4742
4.403
4.064

— 3726
— 3387
 3.048
2710
= 2.371
— 2.032
— 1.694
1.355
1.016

0677
I 0339
& oo Moldex

55 Fun 15 MFE ms|

R ]
kx s

R14.0(140.0] 21:03:00-05.03-2020

1), Ep=667,944 Ec=157,945 Em=708,572 <Mixect=

i 8 Filling Melt Front Time
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Packing_Pressure
Time = EOP
[MPa]

— 8.148
I 7721
7.205

— 6.868
— 6441

— 6.015
— b5.588

l 5.161
4.735

— 4.308

— 3.882

3.455
3.028
2.602
2.175
— M 78 Mgldex

z ¥ 55 Run 15MFE miePPPolimaoc 1 00MK_1 mirPP-14
L< L | Rrg1.75~815 Av 247 MPa Ep=6g
LR <)

PR4
R14.0(140.0) 21:10:18-02-03 2020

4 Ec={57,9435 Em=708,572 sMiect=
o0 400 mm

A9 9 Packing Pressure

Wavnnsiiruakeaulun1sinsemseusasnainantaann1sitasieinisinavesnanainluaig
oI siuduonatafnuanslunIng 8 wanslmiulinseuunisiEuisamudunatafinvanintunelu
Wnuslalunadlndidgeiuns 2 Cavity lagldinaiussuia 5 I9LagLanININAI8USIN1TAIEATN

w3 duaT 6 U AINING 9

AN 10 MSIATIZUNSIARNIENTEUIUNTINDANANERN

o '

1 10 wandliFuianssuiunsiadananainlunszuiunsiiasgituneud 1 uazduneu
7l 2 wanafnlvadigarusequasinsauuuduneul 3 warainlyadnginssuuludiviinistusadunou
il 4 wanadnogludunoumsasaninussiulumsuuudandouisdinisausdunnssuutiounatain

nsaFeunInLazNITMAaRaNANERAN

wifaidlFlunAfedufuwifsieie 3 uwiudesndesmauenszuutounaiainfudusmu

waraingananfuludsznsilawiisiuasiyaen (Lifter) vinmhilunisuamndesusinauinvesnssyn
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Fadlien1avaansian (Under Cut) TnsadaudinildTanudnfamaninga S50C finnnuuisegi 179-235

HB dwdudsvldTan CENA-V (Hitachi) Sranuuda 38-42 HRC

AN 11 s ARl lun$Ide

Inglun1snnassdanataintuazldinTas@anataiin NISSEl Ju FNXIT dusedutlauaifinsivuin

110 s Jun3eadnszuulausnsnieusem NISSEI PLASTIC (THAILAND) CO..LTD.

AWl 12 Msgusvesmanadn (41e) PP 1n3a 1100NK (¥31) ABS 1n3a GASOO

sunsumsiieuiieunadinszifunanisiavunnduanu

Tums¥avuavestunuildainnszuiunisdanananniu 14ia3098ns CNC Machining Center
DMG Mori NVX 5080 II HSC vinn15¥nwunndaggunai RENISHAW OMP60 Tngsinn13ina1ndusumiy
Jeulvmsaanansyurunisdauuuuni (IM) waznszUIUNITANDA (ICM) Wava 5 FuiiewAledsves

YUIATUIUNLAINNNITNARDIRAAILAAILUNINS 13

A Wil 13 (de) LA30sdns DMG Mori NVX 5080 Il HSC (921) guUnsai RENISHAW OMP60
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NaN1578

[
[

nsAnvunadanisansesguiiiienszuuns@adadusunaiainiiiesesnisimunisnisly

Y
a LR 4 1

NINEAUTTI NN SEUNATsdNlsesg uMpenInNsruIuMAakuUUNAlaeaNa1 s NHAYeY

9

MFATIEUELNsaTUNalasell

IM & ICM Sink Mark Displacement IM & ICM Max. Clamping & Compression Force
~ 06 40
£ 0.419
£ : = 32417
£ 5
GE) 0.4 E 6.792
g 0228 o
= : 0.164 0.15 e 17.013
202 g
a £
™ a
5 £ 8.277
> S .803
£ 0 0
(2}

IM GAP 0.5 GAP1.0 GAP15 GAP20 IM GAP 0.5 GAP1.0 GAP15 GAP20

i i IM & C ion Dist:
IM & Compression Distance (mm) g PP 1100NK ompression Distance (mm_._) PP 1100NK

AT 14 (F8) nadas1ent Sink mark displacement (¥31) Clamping force & Compression force

YDINANARNTHUA PP 1AsA 1100NK

PNANA 14 uansmanmsinzinatainyila PP Faaglungy Semi-Crystalline vinnsiiiuszerlu
nsdndmalinisyuiananiefeszesil 1.5 mm nsgudisuszasasegaiulidauarnaiingziusiy

TunmsdndiavinnsiiusseglunsoniianudoaniswsslunsanuinTumiuluaie

IM & ICM Sink Mark Displacement IM & ICM Max. Clamping & Compression Force
015 60
€
£ 0.125 2 49.134
= ]
$ 0.1 E a0 70.962
qEJ 0.092 g
5 2 26.69
8 o .
£0.05 205 £ 20
a a
S 038 £ Msa
= 0.026 kS 052
s O
£ 0 0
[%2]

IM GAP 0.5 GAP 1.0 GAP15 GAP20 IM GAP 0.5 GAP 1.0 GAP 15 GAP20

IM & Compression Distance (mm) IM & Compression Distance (mm)

el ABS GABOO el ABS GAB0D

AT 15 (de) wadasen Sink mark displacement (¥91) Clamping force & Compression force

YDINANAGNTHA ABS 1n5H GAS00

INNNA 15 hansuan1TinsIzvinaainyila ABS deaglungy Amorphous Wevinisifiusyezlu
n138aazylinIsyuitanas@aniseudadiadiniinaiadineiin PP uaskaliasizviusslunisdniiion

AMSANSEELIUNTOATIANUABINITHSIIUNITOANINTU
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devhnslinngiimnimedmenszuiumsiludiedundvilildnasesguiua anuduly
Mssauds Mntuthamsfimesilduinnisaassdisedesdananain (evhnsvaassiorieddn
wana@ninisusuamislmedanusulunisemdu 300, 600, 900 Aladadu) ¥hnnsifusiegnaduanud
auysaisiuau 5 Sudedeulumvassaiomanadsvesuaiielilumsiinneinanimaaesiouandlu

AN5N 1AM 2

A15199 1 NTHTIVINVUIANTLUIUNNSAANAIE@RNVBINAIE@RNTTA PP 1NSA 1100NK

i ssesmsda iaafguéh K iaajguéhmi FOYYUR FOYYUR
. ) HANTIATIZR MTUATIIN HANTVAREY  WANTNAADY
(mm) (%) (mm) (%)
300 0.0 0.419 1.66 0.810 3.21
300 0.5 0.529 2.14
600 0.5 0.228 0.903 0.523 212
900 0.5 0.522 2.11
300 1.0 0.471 1.90
600 1.0 0.190 0.753 0.470 1.90
900 1.0 0.465 1.88
300 15 0.335 1.35
600 1.5 0.164 0.650 0.311 1.25
900 15 0.314 1.26
300 2.0 0.322 1.29
600 2.0 0.150 0.594 0.319 1.28
900 2.0 0.318 1.28

1NAN5199 1 HadAs1EvTlnulltuanateg1esatlanloiuszeslunisontasnan1snaasad

wualduanasaunsenulafesseslun1sdai 1.5 Taduns wazuwiluusosyuinsuiinauisses 2.0

a a P

faduns Nszee 1.5 Tadwes anlusunsulvludiofiuudnuindisesgud 0.650 % NaN1NAGBINUT
fispugudi 1.25 - 1.35 % wazanudulunsdnlilidanasgradnaunanismaas wansnmwseuiiiey

NANTILATIEAUATNANIINAGDINIUNNT 16
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S98YUAQ %

3

4.000

3.000

2.000

1.000

0.000

Sink Mark Displacement PP 1100NK

e WANNTILASIEN

3.21

—— RN 1IVINA DY

AT 16 HaNFIAVUIALUSIUABUTG 2 NSEUILNsYasnalaantda PP NS 1100NK

A1597 2 NMIRTIVINVUINATTUIUNTAANAE@RNTBINAERNTTLA ABS LA5A GASOOD

ussUnusiu J¥H2NNTON majgum . TOYYUM Bt Bt
@ ) waneTed ) HANSNADY  WANTNARDY
(mm) (mm) (%)
300 0.0 0.125 0.495 0.343 1.36
300 0.5 0.215 0.86
600 0.5 0.092 0.365 0.212 0.85
900 0.5 0.210 0.84
300 1.0 0.164 0.65
600 1.0 0.059 0.234 0.165 0.66
900 1.0 0.164 0.66
300 1.5 0.158 0.63
600 15 0.038 0.151 0.155 0.62
900 1.5 0.159 0.63
300 2.0 0.158 0.63
600 2.0 0.026 0.103 0.157 0.63
900 2.0 0.158 0.63

AINAITIN 2 HAILATIEATLUIIHLANaI98190 DL LBl oS e luNISOAWAYNANISNAA DL

wiliuanasauiesyeei 1.0 dafwns so8gUfluEuanasegadny auisssesi 2.0 Tadluns Nvsey 1.0

fiadins mnlusunsuliludiefiuudnuindsesgudi 0.234 % nan1snaaesnunsesgusd 0.65-0.66%

wazanunulunsoaliladinasg1enausensMAaeIlanInIMUS sUBURANITIATIEALAENANSNAABS
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The Development of the Automatic Gripper for Palm Leaf Manuscripts

for Digital Photography
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Abstract

The palm leaf scripture is an important document. The materials used in production are
more durable than paper which contains cellulose as an element. However, there is a chance of
the scripture being damaged. Therefore, conservation of the palm leaf scripture is the preservation
of important information that is the local wisdom so that it will last forever. Storing those historical
data can be done by storing them in the form of digital photos. So, the research team has taken the
information in various aspects to enter the design process by studying and collecting the data, setting
the machine's working procedures, determining the scope of the machine, and selecting various
working mechanisms from various operations. Consequently, the machine has been operated as follows:
There is a scripture support set for classified scripture that will move upwards until it hits the head.
After that, the suction nozzle will suck on the top sheet of scripture. The set supports the stack of
scripture sheets to scroll down. The suction nozzle will move the scripture pad to the support base
for photographing. After that, the palm leaf sheet will be placed on support, the first support unit is
pressed against the ground to avoid the shadows below. After that, the camera will record the image
of the scripture. After the recording, the scripture plates will be dropped into a collection box by
mechanism. After the design was complete, the researcher team created and tested the machine.
It was found that in the experimental operation of the automatic grips and grinders for digital
photography, the designed working mechanism could be operated as intended, and the digital

photography of each sheet took 30.1 seconds and the image was clear and satisfactory

Keywords: Palm Leaf Manuscript, Digital Photography, Conservation, Automatic Grip and Grinder
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Abstract

Depression is a problem that affects a person's life in society. A preferred tool for early
screening or diagnosis of the problem before entering a medical procedure is the use of the PHQ-9
assessment in which the assessed person may distort the responses, resulting in incorrect or
incomplete assessment. The objectives of this research were to design and develop algorithms for
the prototype tool for analysis of the depression trend from behavioral observation while conducting
the PHQ-9 assessment via the web-based application. This research used the experimental research
approach and selected sample by purposive method from a group of undergraduate students
who were volunteers to be assessed with the PHQ-9 assessment. The research identified 3 areas of
clinical behaviors to be studied and the results were analyzed with the matching of clinical behaviors
with the technological tools. The results were as follows: The behaviors demonstrated during the
assessment followed a pattern of characteristics of clinical behaviors of depression, which could be
analyzed with the following techniques: (1) the technique of analysis of facial emotions, which is
used for the study of clinical mood/emotion symptoms related to feelings of sadness, depressed
faces, depressed emotion, and crying easily; the depressed emotions could be detected by
observation of facial expression changes and movements of eyes, eyebrows and corners of the
mouth; (2) the technique of behavior tracking, which is used for the study of clinical cognition
symptoms related to the deterioration of the patient’s concentration, absent-mindedness, slow or
long thoughts, hesitation, changing of answers and reaction time while doing the PHQ-9 depression
assessment through web-based application; and (3) the technique of analysis of head movement,
which is used for the study of clinical psychomotor symptoms, applying for detecting the presence
or movement of the head in order to be used in the diagnosis of primary depression of students

and staff, and in support of depression diagnosis in the hospital in the future.

Keywords: PHQ-9, Facial Emotion Recognition, Behavior Tracking
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wiasladunuukazi lUnaasiunguiiegn wedungnsadaduuuuiinsgriwnliunnglsaduas

AI8ALLDYARIUNINT 2

OaA ndul

A
Screen Recording Facial Emotions Head Movement

‘ 3+ < ejeq ynduy

Click Behavior Face Detection Face Detection
Behavior Time Facial Emotions Head Movement
- |||I Emotion H Behavior
Screen Recording
Seng Object 0y, Sencresuu send Resul®

Database

Send Data

end Da
Generate II
Report
& K
&
/ A S

Industry

uonesnddy gam
Web Application

Infirmary Government Academia

Web Application

2n#l 1 MseenuuvaanenIsusEuy

Jryryn 1899670y 10NUIU ANISSSU
Intellectual, Professional, Cheerfulness, Morality
70



onsansASUNUUSAAU adudnenmansia=inalulad U 13 uns1Au - SUonAU 2564
Sripatum Review of Science and Technology Vol.13 January — December 2021

uAdeliedes Hununlfiieavg NSAULLIAR WAUITTUY
’,T.@ g ° ° nswaBanada
| i d
D B2 » | ,
- - e g
Annnuiiiedesiunsesila nsduntealBedn P N\ + +
yasumalulad uiansa (In-depth Interview) 910 - ”b
Fnine waznmzFuaih {iluimgiinseuaquisesiinm hd i é
AouvuuazajUNa | i
nMsNAaeY
wiAtia Triangulation E
naudaetng Fraeaidfuma Walkthrough wfadfieinalug
P, = maEusEIY
Pid I ¥ - o ) .i
ﬁ' . ’,{" ﬂgﬁ s . A
e n._ aal €=l = < ~
§ i
nquindnwssAvUiyws Meisms \don 10 wginssy P H - . S, é
Gonuvuizas (aidawesioon) iimansamendtin HEaiIavug § 4 N
TRl
$ * cx ® M & &
¥ | | = e o
siuuuusfiu PHQ-9 msdananisal .' |
; S I i 3 3 3
_/ © f‘ e wasiedasiod T
rL i orct fidiusaenndiu noasslda Aanusazyssifiuea
'
NNA 2 NTDULUIANNITIAE
P
N LT G LRN

A A

AsnuUmMULasAnwuiisatestuSeunieslomeiiumalulad ulnnssu Indven wavany
Fuad dedumuuimnefifanumngansuuduniidnw suluiassduidgiidutesitamadvinis
HAUUNAMLIIINTT Unaadee ena1sinnnng wivde fisn meldveuiuanisidelunswauieiedle
dmsuTinvinuiuluulseiiungduest PHQ-9

Funualfidenviey

TuAauUNIIVOANNTILINE T g dunsyuiunismdsannisnuniuskas Anwuiiieades

a a 1% o

detlifedidsrtestuidesiidesnisdnuiuds andudiiunafununuteyadesuuudunivaii
Tasaa$a (Semi-structured Interview) wagthludunwalflidoamgmemadansdunaildadn (in-depth
Interview) NEIFBImaTinseunquizesifng wariansafildainnsdumualinagidunuimaildann
nsAnw ot 2 dau
N1SNARDY
fumeuntsnaaesdnuAnviuummisnsimuiedosdiodmiviuinuivuuuyssdiuanie
Fues1 PHQ-9 Tnenisiiudayasinnausiednaieisnisidioniuulanzas (Purposive Selection) 91nngx

| Aa o vy

dnAnwszduinee dadunduiidshniiinneduesdeutngunsiiuiuegisseiilas (Thai Health
Promotion Foundation, 2020) Gsngusegidladiunstugeslumafueiataing uagsauniuuulsedi
AME@uied PHQ-9 Tuguuuuresnszany niouissudunsmginssussninnsiuuudssiivvesngy
mmaﬁﬂﬂﬁaﬁﬂLLuﬂwqaﬂiimmmaﬁﬂﬁy’q 3 guiidasnisAnu mnﬁ?mé‘quﬁmmmﬁwLL‘UU‘UizLﬁu
Wigs 10 SULUY wvimsmeaesaInngAinssue n1sveeainiiusing 3 ndu Feagiiulungusiuinanie
(Neurovegetative) iilosannmniinssueinisiianansadansesldannsnounuudssdiungdaua PHQ-9

danalinisneassfnwiiisangfinssunisadalina1ue1sual (Emotion) aruviAuaia 1un15U{UR
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v |

(Psychomotor) kara1n13aun1ssuinuianudila (Cognition) Ineldilnmefiinuuazdoyadiuiives

u

p1enasias ednasadunie (Walkthrough) Fadunisnumiumamaiiregradussuunudnuazveanios

¢ 1

AunlaTaeInITesnwuy kazdnaildldidnszuiuntsiiangiiiunIeeniinumuizay (Tools

Matching) anudnuaie ULUUNRBINSANYT Fasgazidealuning 3

T894 Liaaile asd

duna U WA 39

Nyl
Uy

AT 3 TUMDUNITNARDY

FUNTUNANITINNAD

YoyaitldainnisAnuluynduneuniasuniulasiznisnsraaeusieimaia Triangulation
FagunuunIngRasUmgRdeYesteyarunsBuduLuule i miunsussondlduuudssaudu
mansanu v slluFmanndinsitelunaisiverns Wenwnuanisinwidesfuainnseunfnuag
mATeTiAtestumstaszuuludinadamanaluladansauma nieuiinnufefiuiazuuam
Frunnzduaianindnineiadin wasnanismnaesiildainnguenanasing tietngiuneuismaaing
Fuuuua uazanunsahlunnaedldnu ndouRamuuazUsaidunadeld

sunaudinsairaedasiiodunuy

WioaaesesdiofuuuuiinmeiuunldunmelsafuaiannisdunemgAnssuvngyuuuyssiiy

v

A1ETULAST PHQ-9 rulUsunsuuszenduuliu uidefiseantuuan1dnenssuyadssuy A9nIng 3

9
o

FeUsEnaunie 3 d@uusenaunan G9idunauIsN15vnaIulngsIy A9y faldl

‘ User ﬁ

Web Application

Start Camera

Start Form interaction
! 1
! 1
[N Demographic PHQ-9 Assessment 1
! 1
H Form Form !
! 1

< Parallel Step Parallel Step |

No interaction

PHQ-9 Assessment
Analysis I |
1
H 1
1 1
! 1
Generate Report H ]4 !
H Facial Emotions “
1 1
1 1
1
N .
! 1

Screen Recoding 4

Head Movement Detection <+
Accessrights )] | Lo e ]

AN 4 TUNBUIDTNNTASI AT DAULUY
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¥
a o =]

MndumeuIsmavieilagsy lunuiseifinshnuresduges Madmiiudiussudld uay
liufduiusiugld dedesdinssuaumafivoyarisdeyannuuuyssdiu uasdeyaguuvungAnssumneh
wuuUszidiu damafudeyaguuuungingsy wenosunBusariunouittes fil

SuMBUIE Screen Recoding

muﬁwﬁayjaiwﬁzumau Screen Recoding a#asils Script @115y Record nii198l7i Web Page
figoanistufindeyanou a1ntfuile Web Page gni3en Script ardsdoyanginssuiiiufdusiug vasfld

[%

dvluiiudagudoya Fuiuneudsnisvinauvesdiu Screen Recoding didisil

‘ Start Wed Page ’
Screen Recoding Script

___________________________________________________________________________

A Y
)
Start Screen Recoding Input Screen Recoding
Script Information or Object (Click / Select / Skip / Return)
Reaction Time . .
EEE— Submit Data Time Finish Record
Recoding

____________________________________________________________________________

Screen Recoding Script
( End Screen Recoding )

AN 5 TuRDUITN1959RINLENU9D (Screen Recoding)

Screen Recoding Script
e
e o o e P

3d1DS Sulpoday usa1ds

$unou3s Model Facial Emotions

mafudayaluiuneu Facial Emotions awasls Script dwmiunsnduersuaiuulun Tneruualy
Bumsvhanudenisdiandes Mntussuuaniensyuudes ievaunuvonu duitlifesfduiusiu
ldusiauludnvansdananginssuvnsivhuuuussdu uasddluifudogudoya sonisnsadum
Tuntln (Face Detection) A1y Face Detection using Haar Cascades kagn153tAs1gMa15ualuuluniin

N v

(Facial Emotional) @8 Fer2013 Model Fadunaudsnisvinauresaiu Facial Emotions Model ¢l
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Start Facial Emotions

@ Face Detection
(Face Detection usine Haar Cascades)

Input VDO From Webcam

Result Face Detection

Displeased = 1.0

Worry =20

o Happy =30

> Sad =40

Image Convolutional Surprised = 5.0

Camera Image Original 48x48

s s Layer Disfavor =6.0

Neutral =70

End Facial Emotions

A9 6 TURBUITNTVRIRUUIAaBIsURIuLluNn (Model Facial Emotions)

JUABUITNITVRILUUINABIN5EARBULNIVRIATHE (Model Head Movement Detection)

mlesziiasiiufoyaluduneu Model Head Movement Detection &4 Script d15unsaadu

N156AAUIMIVBIATYE 18 NUALAEUNITYINUAENTISITANABIIINTUSEUUALLSUNTEUVLDE WilDYINIU

wuvruy druiilddesufduiusiugldudiinnuludnuaugnsdunanginssuvaeivihuuuussiiu meds

AAM (Active Appearance Model) I14UNNEANTTUANUANANYUENIETRAAE Support Vector Machine:

(%

SVM Fa9#8135N15719UU89dIU Head Movement Detection Hsail

I Face Detection
Start > rl
Input VDO (Face Detection usine Haar Cascades)

From Webcam

Result Face Detection

Model Head Movement Detection

L <Tilting+> = 1Bede
<Tilting> = 1B8sw
» <Shaking+> = vude
<Shaking> = #ude

» <Nodding+> = Lewin

<Nodding-> = fiamtin

uoNR}RQ JUSWIAOW PR3H 12POW

3D face model 2D face model Y
<Front> = WA

Model Head Movement Detection

Active Appearance Model

Model Head Movement Detection

v
Support Vector Machine
(Ssvm)

End

AN 7 TURBUITNSVRIRUUIaRINSIAARU YIRS YE (Model Head Movement Detection)
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JunaudIsInsziuuldun1zduadr (The PHQ-9 Assessment Analysis)

v

deszuutuiindeyavinuuunesuivdeyaiiugiu wuuusslu wazdoyangfnssuvaesyiuuy

v
[

Usziiuwan ssuvdsihdeyanavunundnsieimauduius Inedduneuisnl

Fadioyatiugm ]

Start Analysis NANTIATIER

fetoyanisadoulmvesisey

—>[ fadioyaonsual ]

—

mmaaquﬁniw

ad
‘ naeiiuguuuy

nouseste svhuuudsziiy

afnn1zesunl nitﬁﬁrﬁu;ﬂu’u’u Fagunuunudriu annnnzensual
vaiLuUMgey nouliGeste wgAnssuivhmsuszidiu VRUUUNAADY

maudITuSYeY mamdTuSYes afnn1ig mauELTUSYe

971518l / fmay / wasuln 013ual / Amev / indieulmves 015Ul 013ual / Amev / wdeulmives

Yosfsey / 1aa fiswe / wauzvidy fiswg /

Soj——( -

UEAITILNURIY Website

AN 8 TUADUITNITUATIZARUILTLUAIETULATY (The PHQ-9 Assessment Analysis)

n1398nwUUITInUsEANSAIN (Measurement)
nefeiifoansAnwngnssuun mevhuuuUssdu PHO-9 kulusunsudszenduuiu daluy
myinuszansnmueslunalasduuniszinmdeyadeiiannisduan Ussnause
- 1 Precision f1aun1s#l (1) Tagfl Precision Al S1udusadnsfisuuniugadoyaiign False
Negative fip AsfilUsunsauniuneingnuaznssiudoyaiiiin uaz False Negative Ao Awilusunsuvitunedn
gnuazasaiutoyadiia

True Positive
(1)

Precision =
True Positive + False Positive

' '
= a

- A1 Recall 73aun159 (2) Ine?l Recall An FIUIUNAGNSNTLUNGN True Positive An F49

D

Y

lUsunsuvingngnuazassiutoyaiign uay False Negative fip Alusunsuinuwgingnuagnsaiudeya
iin

True Positive (2)

Recall =
True Positive + False Negative
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' '
a a

- A1 Accuracy A3aun15% (3) Iae?l Accuracy fie A1AIINQNABS True Positive Ao &1

' '
a

lUsunswiungingnuazassiuteyaign True Positive Ao dsillsunsuviungdngnuazasanudeyangn

a

False Positive A &491lUsUATNYINUNEIIRALATASIAUTDNANON Wag False Negative An &99lUSILATY

Y Y
uggnuazasaiuteyaniie

True Positive + True Negative
Accuracy = (3)
True Positive + True Negative + False Positive + False Negative

FPUAMUTUNUSATUNYRANTTULT s TiBEe
1NN TUABUITNIAS19ATBILBAULUUIATIEMRUITUN1ILLIATULAS191NN1TAILNS
WANIIN vauzyiuuuUIEiua1Edas PHQ-9 M1ulusunsuuszgnduuiu 11mnassmuluusIaes

Wun1a (Walkthrough) wagihdeyanginssunierdinannguiegrsfiiluenanading undnsziae

[ '

\w3asiladueg (Tools Matching) MuAMANYMLLAZANUADAARBITENIINGANTIUNNAGTN LaziATeslle

Aumalulagiivun iedingsuuuusenuauduiusidadsgsiiiadu fdan1ni 9

nenuinnzikualianeduai H
ﬂa uana -
UL BT s BOTUM e

Participants @ | Ouestion 1 10:00.00 20

Question_2 10:00.50 19

Question_3 10:00.52 2

Question_4 11:00.00 5

Question_5 11:00.16 10 = &

Question 7 12:00.00 15 - Skip

Change

Submit Data 12.40.00 20 Skip

Question_8 122025 15 =

Question_6 13.00.00 20 Return

>
-
3
-
<G
Question_8 120525 325 D@ 235 | Tme>0sec
A
=3
3
—p

Question_9 155012 50

Submit Data 13.55.00

AN 9 FIENUIATIEIRUIUNN1ILTULAS

NAN15338

msfnwilefumuuImsmsiauedosdiedmiusunhaufuluuyssidunzduni1 PHQ-9
Wunsmumutas@nunanuiiisadesiunsysanmsseninuaiesfiomasnumalulad uinnssy Ininen
waznzduai ethdeyafildfumiuiuanindnine dunisdunuaiidsdn Weuszaadeyadls
MnmsAneuiiAeades uagnumunssUMITeINIIYIAREs MMunassatunduinAnwsEiuUT
p3nBusomIusiaraing lnednidenngAnssuifios 10 JUuUY Uszneusnenginssunisnadnlusiu

91518 AU Psychomotor agd1u Cognition 1191899 LdWN1e (Walkthrough) fien1wit 10
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Question
i
1
= Answer
Question
_ i
Gender Real-time 2 Abnormal
. = Answer _ Jaewn Behavior_
|r I I 1
! Behavior | Question : Question !
= Answer | . 1 & I . 1
)
............. _ 3 I
| T 3 [ 3 I
| S I
: = absent-minded | = Answer I = Chanee Answer :
[ ! I I
. | I
: Behavior I Question I :
I . ! i I l
| I
Age | H R 4| < - |
I ! — I ]
= Not stay still 1 = Answel [
AGE : . swer ! :
I | \l! I ]
- Answer [ : Question : Question :
- : | K I - I
i ) 5] ——— I
| ! I 1
1 ry— i
: . = Answer : = Long Time :
I 1 I ]
: | Question : Question :
1 i I . I
Status \ 1 7 — 7 1
». I | [ I
‘ ()' : : = Answer : = Skip question :
[ I I I
\ . 1 . I ]
- Behavior | Question . |
= Answer | e \ = I I
el 1
: 8 - | 8 I |
— 1 — i
: = depress | = Ar:l‘srwer I :
[ 1 1 1
[ Behavior | Question : !
| —~Or | - \ Submit Data |
Submit Data | 9 4---1 --------- 9 —_— |
I |
: - : : Answer :
o - I 1
o - | |
I 1
I ]
1 1
[
|
[
\
Submit Data
-
-
7z

AT 10 AIDENUNUNINNITINABIEUNIS (Walkthrough)

o v

NNINARBINUUKUTIADUHUN (Walkthrough) Wrdeyangnssunisadinainngusieene

U

Juonanadas 10 518 Tagldszyypaa visedeyafivativeraadas ayuenizduniussdiuig wuuussiiu

AMEFuAsT PHQ-9 iieliiiuluanig wazngfnssuniseadn Aidetulusazdunousuuiluduuneu

(Step by Step) 31nUUINUIATIEYIAIEATEBTUA (Tools Matching) ANUANAN YA YBIAIUABAAR DY

sEUiNangfinssun1snddnuazinsoslionumalulad waznaulandvesdymiaunginssuniadin

AITEaTBLATIENgANTIUTAATUAINNINAaesluAaduY AauTnglunisen 1
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A1319% 1 LanangAnssun1sviiuulseidiuvesenanalng

Participants (Volunteer)
o o | e[| e | o] 6| 0600660
1 Question 1 1 1 1 1 1 1 1 1 1
Behavior fou nou noU fou fou fou fou fou fou foUu
2 Question 2 2 2 2 2 2 2 2 2 1
Behavior noy nOU nOU Moy oglaidls noy noy nOU Moy Waeu
3 Question 3 2 3 3 2 a4 3 3 3 2
Behavior fou Wi Anuu fou foUu pou | liflguns | wnioase fou fou
4 Question 4 3 3 a4 3 3 3 a4 4 3
Behavior Moy noU noU noy oglaidl noy noy noy noy noy
5  Question 5 4 4 5 3 5 a4 5 5 a4
Behavior fou noU noU fou fou fou fou fou fou fou
6  Question 6 5 5 6 4 8 5 6 5 5
Behavior Ao noy mou | Laiflenn3 Ao Aoy | eglids | Aeuu | wWasu Aoy
7  Question 7 6 6 6 5 8 5 6 6 6
Behavior fOU Aauu | Aeuu fOU fOU fOU fOU AU AU Soali
8  Question 8 6 6 7 8 9 6 7 6 7
Behavior pou | Avdmey|  mey fou pou  |Authwey | may fou Wi fou
9  Question 9 6 6 7 9 9 7 7 7 9
Behavior fou noU Wil fou fou fou fou Wi fou fnunu
10 Question G 7 7 8 6 6 8 8 7 9
Behavior | A1mau noU nou | dntviay fou fou fou fou Wi fou
11 Question 8 8 8 dq 6 9 9 8 8
Behavior 7 noU NRLDE fou AU Wi fou finunu Ao fou
12 Question 9 8 9 5K 5K 9 8 K
Behavior ) Ao Aoy Sodld ) Awau | dweu | Sedld | wasu | dweu
13 Question dq 9 9 9 9
Behavior ) Anau HBU fOU ) 7 7 fOU fOU 7
14 Question 9 GH GH 9
Behavior _ _ Wasw | dmau _ _ _ Awey | wWabu _
15 Question dq a9
Behavior _ _ Anau _ _ _ _ _ Anau _
- Nor. - Cogn. - Cogn. - Emo. - Psy. - Emo. - Psy. - Cogn. - Cogn. - Emo.
Psychometric - Psy. - Cogn. - Cogn. - Cogn. - Emo. - Cogn.
- Psy. - Psy.
Tools FE, UBT, FE, UBT, FE, UBT,
UBT FE, UBT FE, HM | UBT,HM | FE, UBT HM UBT
Matching HM HM HM
Note: Nor. = Normal Emo. = Emotion Cogn. = Cognition Psy. = Psychomotor
FE = Facial Emotions HM = Head Movement UBT = User Behavior Tracking
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MnHamsAnwAgITUNgAnTIeINIInatn WenngnsfauLmansiauLesesile
dmiumvhanuiuuudssiiungduai PHQ-9 Wedugindosdienmamaluladnudnvaz suiuuves
Snuauzenmsvnanaiin 3 91113 Nud

NOANTINVBIDINTN9AATNAIY Emotion dauaenaasdiunsiasiziesualuulumii (Facial
Emotions) Tnauduainnisléinaila Face Detection using Haar Cascades Hu Library U84 OpenCVﬁ
wdumlumivesyanaluiilouaramadudiuvedunth ndunadwsvosnismsadulundhgndsluds
duvesnsingsionsuaiuulunii TneiSenld Fer2013 Model ritunszuiunisuiudsussdusznay
A 91N A RGB 1Jun1w Grayscale anntuanuuina wliifiauin 48xas Pixel iaidignszuaung
AsgsiesdUsznay Convolution Layer gavineuds tamiildundiasizianm Class lileviungensual
Tagduuneo1sual eeniu 7 e1sual Usgneuaie 1.0 = Displeased (lidwala), 2.0 = Worry (f47a),
3.0 = Happy (A1118%), 4.0 = Sad (1fi51), 5.0 = Surprised (Usgnaiala), 6.0 = Disfavor (liinala) way
7.0 = Neutral (\Junans) Tasn1siinsiziazuaninanisviiuienisuiudi Confidence WUy Real-time
yauzfindosidmsaiulunivesenaasing aanthild Function numpy.maximum T Python titenism
Amsviunglu 1 sy funndiga s 1 e

WHANTIUVBIBINITAU Psychomotor AAudenndesiumaian1sann1unginssy (User
Behavior Tracking) Wnssuaunstufinniihaenisadnund Tedwes Javascript Tunstuiinnnsednand
LALAIIVADUIN wqaﬂiimaqmmaﬁmﬁﬁmﬁu faefds jQuery §aidiu JavaScript Library 195y
nsrFeUMInaNnATIAnTuAmTitiualy uaziilendindl Object uddayaazgniuinas Database w¥on
srozansnaniiinduludatu uasnainisadntounii nieudnusseznavieiiietuienans
amzmsindulaneusinn TasnssuiunmsaesduluauniazAuganmaviuuUssdiunedue$ PHO-9

WOANTINVD401N1IHIU Psychomotor Hauaenadasfiunisitasiginisindeulmuesdsue
(Head Movement) Tngmslangyiuszansamueimnanisindoulmuesisee ffwnanialelumilag
Tduvudnassluniy 3 95 uiarwasvunuudiasslumnti 2D 72835 AAM (Active Appearance Model)
Lﬁ'aﬁi’wLLuﬂwqaﬂiimmﬂmé’ﬂwmzmqaﬁaé”m Support Vector Machine: SVM \Jufdwunidadu (Linear
Classifier) d1u3ulduunnismyufsesuaznisiadeulm lnensviruazuandiifiunuaui@siuuu

v va

NOANIIUNAI8UTENI5ENTURNTBIN15A1U Psychomotor LilenInaansvaanginssunisiaasulnives

Y

Aswe Usznounie e el gy AUYIN WENEI AUYEN kasntnngd 101900 INgANIIUNI

21NN TULAS e

v
¥ g ¢ !

Toyanavualaannsiiaseigndundigiudoyaiieadnesenuradnszu Wemauduius

Y

v
U [ U [

vostayana 3 dlaelitoyanandudimaiuduius deyanisimsziersuaivulumii mswedeuln

9

YpafsHr warniseanwndliunaltussnuunadndifalverduiusNineniisduwasn
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ORIEREIAG

nsngAnssunsiuuuyszdiuresenaaling duiuiluiuiminsanamdygrauiineideiu

o

AeBues FansUssiliurtusuuUssuiiesediafetanadiliiisane Jadagiudesenderinue way

¥
A U a a [ a

Usgaunsaflunsideduvesdnummg vietndnine faliu nodinssufiuanieenssninsnsihuuuyssidu
LﬁulﬂmmgﬂLLUUﬂJaqé’ﬂwmsmmimaﬂﬁﬁﬂﬁ“ﬂ 3 91117 (Faculty of Medicine Ramathibodi Hospital,
2015) Fsthanguumamsitautuneuisvesnisinssiuultuniglsafuaianmsdananginssu
vz uuuUssfiun1gduan PHO-9 dulusunsuussanduuiviy arsdnudemaians 3 dau
Usznaueae (1) nsansigviensuaiuulunt (Facial Emotions) dwmsuihaunldlunisdnwiainisnieadin
#u Emotion fitisadesiu anuidniad dutdiney aziiieula eslsine Tnen1smsraduersusl
nsuanIeannsdnt nsiuAsuulasuazindeulmuesaim Al waryuun Ssaenndeiu (Giannakakis
et al., 2017, Wang, Yang, and Yu, 2018; Reece and Danforth, 2017; Van Vleet et al., 2019; Meher,
Kirad, Deshpande, Patil, and S.A.Deshpande, 2020) (2) mﬁ@mu‘wqaﬂiiu (User Behavior Tracking)
dmuthanllunis@nwiennismisaddndu Cognition fitAsatesiu aunsvesgUasugas inieass
AuAnt /UL duale WasuAney Hiunsiuulsziua1fuad PHO-9 uazUszynddauiu
nsfamamgAnssu tnedwgAnssy (Behavior) n1sdindulu (Decision) n1siUdsudneu (Change) M3t
fnau (Skip) Wiosvewainsmeuaues (Reaction Time) dvaenndadiiu (Erbe, Eichert, Rietz, and Ebert,
2016; Van Vleet et al., 2019; Meher, Kirad, Deshpande, Patil, and S.A.Deshpande, 2020) wa¢g
(3) mswrdoulmuesdsey (Head Movement) dnsuthunldlunsfinwennissin Psychomotor Tiiieados
fueIn1381U Psychomotor Tnsutsaanidu 2 ngu A Psychomotor Retardation As 81113140441
doswias wislunensetudiuenafiennis Psychomotor Agitation fie 81n1snszdunszdns agliing
anidulian emsnsadumsuanmiensindeulmvesisueditnas vioiiitu madsusumisisue
Hovas uazszeznaluudazang TaudmgAnssunisnisiedliiiAntuld Seaenndosiu (Alghowinem,

Goecke, Wagner, Parkerx, and Breakspear, 2013; Wang, Yang, and Yu, 2018; Reece and Danforth, 2017)

JolaUDLUL
1. doduanuzlunsinaiseluly

1.1 msfnwuwimensvauedesdiedmiuiinrinuiuwuuuseidiuanisdued PHQ-9
windu llgsauuuudssliuiifeadesfunieinneans fafunaiildainnsanersaduiiosuinig
mswaneIeslefiinatuayuamzuuuUTiiusEfunEnai1 PHQ-9

1.2 wans@nwinaueifivaedesilefifinuaenndesfiuguuuunginssuvosdnunireins
epdindifinuaenadestuinaianiroufiannes lnsudazinissiiossiuuusians wielunaniasiu
poufwasiivannrans msdonmumnuunzauneldtesifniidesnsineina e

1.3 mswaueesdofuuudmivludunaiingunsaiflinudosdivsyansnings wasfads

Y

ndeufiesessunisinnusenineiuwuuyssifivkazinudoyanisujduiusuuuuuiud (Real-time)
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Wewu3aseh n1svieulszauiuvessruuiivsznousiemaianisiasigsiesuaiuulunii
nsAaeuNgAngsy wagn1sindeulmvasisue wazthlugaeaunasiely
2. Yorduanurlunsiseadessly
2.1 MsAnwiduiisansiiausuuimenstauaiesdedmiusuyhauiusuulssdy
AMEBua$1 PHQ-9 mstimeiaunszuuileshlunaassiunguiegailefnwmaluszezdely
2.2 nsgvildnnnisinendunoumsimaildluuine vieveaufiuaindievei

(%

Wundsinenmatnusednunms etenseTmansenufenanuuIseninnIsaneyl wazive
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Super-Resolution from Smaller Image by IE-T Technique
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Abstract

The objective of this research is to develop a technique for improving the quality of enlarged
images by adjusting the coefficients for the new pixels obtained from estimating or predicting values
from the nearest neighboring 2 x 2 pixels to create the high-resolution and high- sharpness images,
and anti-aliasing. The Interpolation Based Enhancement Technique (IE-T) has been developed based
on the interpolation technique, which is a popular method for estimating the new pixels, and for
solving problems in increasing the resolution of the image as well. The experimental results by
evaluating the efficiency of the technique using the PSNR and SSIM show that the IE-T has average
PSNR and SSIM values which are higher than the obtained values from other technique, and also
has the ability to reduce the aliasing effects of the enlarged images. The research results
demonstrate the effectiveness of the IE-T technique in increasing the resolution and sharpness of

the enlarged images efficiently.

Keywords: Image Enhancement, Image Enlargement, Interpolation, Image Super-Resolution

" Corresponding Author; E-mail: atha2556@hotmail.com

Jryry1 156060y 100U ANUSSSU
Intellectual, Professional, Cheerfulness, Morality
84



onsansASUNUUSAAU adudnenmansiasinalulad U 13 uns1Au - SUonAU 2564
Sripatum Review of Science and Technology Vol.13 January — December 2021

anulunuazanudAyvasdyni

ANAIYa (Digital Image) @usauUtenls 2 LUU Ao NuusaLnes (Raster) Lagn1wInAes
(Vector) wagnihnmusawmes uvinisverenmlifawelvgtuung undiamduatu amitléan
msvgeardidnvuridudinduudng wiesesndn (Aliasing) virldaundsnisvenglifinauazidoauay
auandavesnnlaenzawiuatuiitvuadn Annsldlussuudumesiimdusunumniadudym
ddgdmsuhaminlUldnudedosninihamlvenelugeiaulesiduiidesdinsusuummninves
adildannsveneliiaueudniiiuinntudioansainmdug Wdouldmaiigesnisiivanemeain
il iugsnmnmuosnwlidaunimluduie Wuuniu Sanadadlflumsusuuanuanaes
amiismsuazawasalumsuusinunwresn mituansty Jagtulimadadmsunisusulse
aanmvesnnidouilufmundulusunsudszgnd iovaslunisusudsnmainvesnin leun
(1) M3UszanuA (Interpolation) Uieying et al., 2020) (2) nsituvaunI (Edge detection) (Thongpan,
Rattanasiriwongwut, and Ketchum, 2019) (3) nMsuUsudsannuiln a3medng (Brightness) kag (4) NM3nseenIw
(Filter) (Yun, Yan, and Qi, 2018) m3uszanaanduisnsmisifeaninnlddmiunsuszananadeyanm
n1sUszanaAnduiimaiesged (Pixel) 91ngnsaudns AfpsnsUszana i lglunisusuugsnanin
vosnmlsfinnuaudnifiuuniy nMsUszinuesinsfauegsededdutlagiuiinadaiiinmimiain
fugunsUszanasnasds weiilszansnwlumsuiuugnunmuesnmlfiduesned uarlutiagiud
wadagunsUssaaidenthunldau Ieun (1) Nearest Neighbor Uieying et al., 2020) (2) Bicubic
(Motmaen et al., 2018) (3) Gaussian interpolation (Zhang et al., 2017) (4) Bilinear (Suresha and Prakash,
2016) (5) Cubic Box (Li et al., 2018) uaziugiun1suszaaaifsaunsatrluiaulvaiu s

v a

Usgavsnmlunsuiuupsnuninvesnmndeulmlivaisisuas lagtuiinadenieildfuamnudendu
989N fe wiadla Super-Resolution Uing et al., 2020) Humnaiafifinszurunislunisadraninlua
nnmmanee am lunisuszananafieUssanaalituinealnifsdeddfineasoudns a srumiad
Fosnsuszanamatnammaienineg whliinalndfivssanaaudadianumnzausuinegaseutiag
wniign vlinmilddenuazBenuasanuaudaivintundeunindvueilvgtu Saduisnaiu
AuavBunkazANNALTaTeIn NiiniN3in1su wardaatymamiidyyasuniuldd wildedely
drumuadlunmstszaana waznmiildinnuadeyaiifouslvauannvaney wadagnianiamdlu

sunuulUsunsalianmnsaldnuldednedie Sauinimaliamaiunsyssanuateyanmaziiusedngan

Tunsiinauazidenvesnin winmilaarnmaianisusyanuai agiianwauziuas (Xueling et al., 2020)

' '
= ! =

Fvesnminiieuly muiadureuresnim awiululnudledndsiiddunniian Seildaiwlad
aruandn wazamildfuunevesdeyaamivadudssaliFeddiuiluaiuinniu maniifeddenioung
Tumsuszananafifiussansnings

MiddpiFshiauemaia IE-T AfATeldwauty dmiunsufulaunineesnin feisnis
Usganan Tddmsunsuiuussnnildannnsveenmliiauamsuaiuazidonuazanuaudaia

Wy lagledsnisuseurananmidsnigluiufnim (Spatial Domain) vuiugIuveINATANITUTELMA
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v

wazmuaniyasaut1aganfean1suseauad Iillvun 2 x 2 inea wazUseiiuuszdnsamnaila
1a8n13111A1 Peak Signal-to-Noise Ratio (PSNR) (Zhang et al., 2018) wag Structural similarity (SSIM)
(Li et al,, 2018)

o

s a v
AOUILEIAYBINITIAY
WiaiaunatadniunsuSuuiaun nueIn nilaannsuenenIn I nndaun e ng

uatdn TrlnuazBnuwasAUANTARLTY

e uazuIFeNNgIVas

n1sUszunaA1(Interpolation)

nsUsEINUAT Uieying et al, 2020) iumadailddmiunsuuusinuninuosnimsusiig
nszvIuMshuiiddyveanaia fio MsUszanauriveaganIn ierANuaiIwesgan i ez
AnuasBenvesnntuuilvel mavihauveamsUszanam alinisdulisguandneugnanssaeiives

'
[ LYY

199 Tuiun@nwnduiusiv aunislaeniluresnisyssanuailunmsmeasiuaindminvesteyail

[

e
o
N
2(s0) = D A Z(s) (1)
i=1
mMuuali

Z(sy) fe fvesgaiild o fums
Ay Fe awinddilinsuen 91nganidenIsing

8 ALNUINABINTUSEUUAN

o))}

So

(%

N fg d1wiuvesanavuaiine

Bicubic Interpolation
Bicubic Interpolation (Motmaen et al., 2018) Juwmailadmsunisussaananin Adnnsunly
Waunegrunsvaty Wumadafiuauazidealinuain Inedsnsveanalianiavussanuafneanis
auly Tiugiunisuszulana Annsuszanuavesdluineanogsoutiagaaula finwaseudefineai
aulavzgnisndn “Nearest Neighbor” (Jieying et al., 2020) lngiinsuszanaandvesinaluianiiniea
50UT19UUIA 4 x 4 ina wazdn1sA1uIngafifeInIsUseutaa1lud@ (Dimension) § 2 wuu A
One-dimension kg Two-dimension AUENN1T (2) kazauns (3)
One-dimension
G/2)Isl3- G/2)slz+1 0=]s|<1
1 5
u(s) = (—5) |s|3 - (§)|s|2 —4ls|-2 1< |s|<?2
0 2 < |s|
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Two-dimension

2 2
glxy) = z Z Cj+ik+mU(distan cey) u(distan cey) (3)

i=—1m=-1

AAunLiA
(x,y) Ao afUszanAd  j, k Ae vwaiinwavesnm  u() Ae sverynuszun

im  Aa yaLiveutu (Nearest Neighbor) 3uin 4 x 4 finlea

Peak Signal-to-Noise Ratio (PSNR)

=

PSNR (Zhang et al,, 2018) \Juin3osdonsussidiulsz@nsnmvsanaianisuiuugenuninaes
andladzuanudeusniign Tnsaiduanlsmihlussudisuiuamsduatiu aildezoglugas 1-100
&A1 PSNR gaidlng 100 axdfliifufanmamvssniniflndidestunnduatiu Faduinmsguiitnnldl
nsisuifisuguamuesguninddvia suiinisUssfiulssansnmvounaiadiuauaziden uas

AINTBININ @11N5AUILAINENNSN (4) sialuil

PSNR = 10 logyo —— @)
RMSE

fualit b = 255 uaz RMSE o #1 Root Mean Square Error @nansavanldninaunisii (5) daseluil

RMSE =

Z (0Obs — predict)? (5)
n

MUUALIA
Obs AD AN
predict A AUITUIINUUUT A

n A Iuuteya

Structural similarity (SSIM)
SSIM (Li et al,, 2018) AawpIesilotinniivtnlunisuseliunaveldlunsinUssaninmveamaia
mesunnlaslilunisia Sewasazauaudn way lassasiavessynin $35n15lunisuseunana

faaunisN (6)

SSIM[f (g D] = 1ILf (D), gD]clf (D), gD]sf (D), g(D]] (6)

Tag# £() war g(i) WJumivesain waziamnuadieaiaiusenine@osnin deariilaann

N5UszANaNaILegs¥nINe 0 s 1
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nuideiiieates

wiAtiA Adaptive Sparse Domain Selection and Adaptive Regularization %38 ASDS LR NL TD2
(Xueling et al.,, 2020; Jing et al., 2020) WM IUSUUTIRAUA WA MTUAMIUAD wazn wildayaasumu
Tnemsiiiuaruasidoavesniniiinuiniu 1438013 adaptive sparse domain selection (ASDS) wav
adaptive regularization (AREG) #in15Usuussdayanimlvidainugnaeslaenisin (Training) Wavnsiseus
(Learning) 91ndayaiiiinunings duduiiteifunsugassnaaimuesnmliitu 39814 2 38 Ao AREG
way ASDS Tofiveeisnisi fe Anwalwiildanmaiaianulndifssfuinwasoudns Suilinm
ﬁﬁﬂ%’agamaaﬁﬂLﬁaaﬁhjﬁmﬁwmﬂmwéfuaﬁu andgyninisivasuwazdygrasuniuvesninls and
aazdenLazaIALTfiuinty Tedere flnistmusduynasumuriensuaenmanng and
¥siaonniu SmsUsssnanaiiandininduunaiilg daugdoyaniniias

wiatla Image Super-Resolution Using Deep Convolutional Networks (SCN) #3awalla Demo SR

< a o 1Y

(Li et al,, 2018; Jieying et al., 2020; Yunfeng et al., 2020) Lﬂumﬂuﬂamiuﬂ'ﬁﬂ%fuﬂ':;q@mmwa}’mﬂ’]wﬁﬁ

A g Wnnluinadnsduiiniuazideaiiunindu lasdifiugiuresnaia u19nmalla Deep

Convolution Neural Networks (CNN) (Haiwu et al., 2020) 35715 SCN aglgmanunanaanuduniusain

ns¥eudeiuvesinigaluusazan lagn1sin (Training) Lagn19138u3INAMTMALAINIINUUMA

'
a

finwalviduanlnl wieadrsnmiiiauaziBoagedevesisniside Anwalvildanimaiag
mmuilndidsafufineaseutns msedimsuszanamanamvatsq am Seinlinmiadoyavesiiniad
fianugndesiazlndlAgsiu andyminisivas wardya asuniuvesnnlad andianuaziduanas
auALaLiuLnt dnnsUssinanaiitdeldee lunsussinanadesinisadrenwmans g nwiietae
Tunsuszanaen minandlaanindiuing amildainnisussatanaazivasuin aMmilvuinilng

fanugtoyaniniigs

oAlun15ITY

Asimunedanuiseadiiidunsiauimaiafivinusiufumaie Bicubic Tneld3snns
Usuussiugumadianisuszanud ludumafiunruasdoauaseuaudalifunw doufdaymves
anifianuazdenuazanuaudasildannnisuens dmsumeiafinmuntuiiiteiumsifouastuneu
Tunsmunaia Tneflseaideadsioluil

Foayanw

nsUszananateyannlusnuidelutiagldnnuuuinsdana (Gray Scale) nmminsdainaazdian
finwaoglutig 0-255 waztdun1suszananan wiuy Two-dimension Tunuavesuny X, Y amildlu
asnaaeutduning wuuusanes ﬁlé’mmmdﬁagamw (Programmersougth, 2018) 914U 6 AN
amdithuldlunismaaeseudded Wuamiiinnsiunldoulumsmaassmedunisussananannds

AT IITUDEINTNANY LANWULVDININAUAIDE19N NN 1
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() Baboon () Butterfly

2wl 1 pmuesguilunnunasteganinlussuudumesiie

warfiguandivesnmaunssd 1 lnsamegiivhurldlunisasssedsdaziiauasifon
warANLALTATasNINGS uaznnmaniaglidunimduatulunimanes etaustAvinmvouneade

aduatuildnnuaideyanin asgnuulidunmuuuinsdana wetglulszndanailusiu
nsuszananavounadauazlidndudedddsfauafidszansaings vasfuidouwnldly
msusznananwlunmsmeasamaiaiieg uazdlofoamsthamluldouaieninsowammiuuinsdaina
\unmduuu RGB Ienudosnis dmiumsnaassddusdessinmiidanniner fanmaauninsignaiian
Mnnmnsdanaiifinunimgaiidunmiuaty uwignasmeuaunmlmainitnmduatu Tngnisiiia
dyanausuniufisedy 108-2008 uasdiunisiuas TagldTusunsy MATLAB ne$tu 14(8) nieuitausuaua
vosn iz wlidvuiadnasagldnmiiiaunmefvianldlunsaaesianuadiuau 120 aw
PILATET 1 Fun e e wazamamnmivani Wetnanldlunmeaesazgnueneninlifioun
fnaftu Inedinsvengauinisedu x2, x4, x6, x8 uar x10 xldnmiignugnsvuiaiiinuldlunsmeass

v a

Ve 720 2 waziiveyanmiiigunminmuanldlunismaaesdiuiy 840 A uaznminaiilazgn

Y

a -

Usulmduninvuin 8 O teanusissilunisuseuiananIn
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A15197 1 AauauRveanmuasguiallanurasdeyanimluszuudumesilaildlunimeaes

NINAUATWEN ﬂ']Wf’!iuﬂ']Wﬁ‘l;']

A | Wdaw | awanw | deyaniw | dawaunn|YSuvune | suinaw doyanm | IwIunW
(RGB) (KB) it a (szufinn) (KB) nd
Lena Bitmap | 309 x 309 280 1 3 49 103 x 103 11.5 20
Hat Tiff 256x256 192 1 8 191 32 x32 .268 20
Bike Tiff 256 x 256 192 1 4 19 64x 64 8.15 20
Baboon | Bitmap 309x309 280 1 3 491 103 x 103 115 20
Butterfly Tiff 256x256 192 1 8 1 32 x 32 .268 20
Parrots Tiff 256 x 256 192 1 2 19 128x128 63.7 20

walla Bicubic

flugnuvesmadia Bicubic alidayadmiunisUssinananainduatiu Tasldfineadeuseusn
figoanisUsznmuadifuminduuin 4 x 4 finea Wevinsussanaedaiudiazaiisgadunlgl
uATUNTEUIUNITTRLMATA Faagldniwlnl Aifinisussnmuedlifunmiidesnisvens funou
nsUszInana9ziFufuaINMsUsTAnaNaludLYes One-dimension fsUuuumsihauvsaadaduuuy
U537 (Row) wazAeduyl (Column) MsmANgafidesmsUszanud fdosnisman P Judugadiauls
dmsunsuszanme aunsadInmA1szegisves Py uag B, NnAgnTlndiAsnuuLIveInY X

WAL Y wazmMuaAfuAN WU sTLam YU lud @nuisamuialaannaunisasnalull

P — Px—X22 (7)
X Xp3—Xap

p = Py (8)
V' Yaz—Yo
Ri =Aix3+Bix2+Cix+Di (9)

M R; 109 faduddildanmssunaszesinanageluiuives Row lngfvualiian A;, B;, C;
war D; wnu Column lusumissngg amnsamen R; 1dinaunisit 9) widsneda an3inisvesveie
Bicubic iflethluldlunsUszanananim Weusuusamuamuesnw fifesnisverenwlsidnunelngiundy
anduatu malmidldnnadatasiidnuasivas nalifianunudn wezamaadureu

wAida IE-T (Interpolation Based Enhancement Technique)

doldnmitldannnisveneiauandoauazanuaudnvesniniivuniu ndeusianymily
Anududouvesisnig Ssldviinisuuussussansnmusamaia Bicubic Tuunsdu Taensfindsnnsves
wiadia IE-T itetelun1suiuusnmamassnmlidanuaziBenuasanuandafiuinnty mada IE-T
fifuneunsuszinananunmil 2 msUszinananmiieuidamawlifaueudalagisnisvoamaie

IE-T 9gviaundannnsuszaianavenaia Bicubic Ataya o dunisiideanisuszanaalumnaie
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Bicubic aggniuUszanuednasimiennudsnisvewnaia E-T welvifinwaln

1Ay

ANABINS

Ugu1euAn

fanugnaeanniign lunisussanaeiinea avldisusulssiineaniiianuuandaiuiinanisluiiug

ANTAAIAUATUIANUN THIUNSTIANRN®E 3 x 3 AN TN1SANUATBULYA N UATNANUAINA 3

Bicubic

Technique

AIVADUANAINULANAN

ypafinalvafilaann Bicubic

Uszanumaniealngd

Pnwalud < 0

A\ 4

Usuugeanussanalifiuiinialal

AN 2 TURBUNNS

yuvesnata IE-T

AN 3 PVAUAVBULYAN

““Column ~

15UsTaNUANYRLNALA IE-T

Werhundudeyalunsussanaumiineauazanusodinidsudugvindvosiugunsussanana

ANUAUNTITA (10) INNUUVIINITENINNNDALAUNT AN AL EN LNURNGANTAIULANAN TIDN1TENNTU

MsUsTINaNaTRIMATAF NS UNSINAINWwakarUSeu A lnnalulaese Uil
211212213
W, = 221222223
Z3IZZ3Z33

Ci =

Pi=

|Z; — Z;]

Ci_fi

n
i=16i
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1o P, {Pi < 0 dszmaefinaalu

P; > 0 hivszwnaefinea

AAuALA
c;, €; Ao Aiinualudnngluivuil W, z; fie Ariinwan nduaduamnIng

Z; fo Anadgvedfingg P; fi Arvesiinigagafiaula

il W, dvweld Z,, Wufineaiidiosnismeiarauaniessnitsiineaseudianiely
Nuit W; Seanuuansnsiusnntesinla ritldazdusaimundn finwa Zy, HldannsUssaianaves
Bicubic AsazinsUsul e finialmividelsl forsanainaunisil (15) enfinea P; AUszananalés
AULANASINTANATO U9 Avesfinga P; agdivindu 0 wadlddanuunnananiedinauianeig
ffon Afiniea P; axdidruinndt 0 fau Fedmdnnistunrinisusuugeiinealndlifunin e
msasndeumeinea P; fidandu 0 deldiunisiifinnsanwdiihfineg P; Tuuszanaeiinalnlly
fawilndiAssiufinimasoudne uidnfinea P; fdw1nndt 0 a sundsfinisaifiansaniagligninly
Usssnaumfinisalmivioligmirluussinanaifioviuussfinialsl Tunisuszinadiinmalmiveameda

aaa

E-T 22338 15USZUNUAIAILERINIUAINT 4

ty |
. cr e
} ©
(Lk+1) ' (4+1,k+1)

AN 4 B sUsEIAURImATA IE-T

Plx,y)= (A—-tx)xim(Lk)+ (1 —tx)xtyxim(l,k+1)+
txx(A—-ty)yxim(l+1L,k)+txxtyxim(l+1,k+1)

1oy tx=x—-1ty=y—k

mMuuali
P(x,y) @ finwalmifiinsuszanumimanza

im As NNLWATBUTS

d1SunsUsesRlanalinoUseuAIRNYa18999I8Y ANNITAAIUIRI AU EUVDINNLYA

Twdlaannaunisi (15) Tun1suszunaaldinant@inn1smAIANNLANATEAY o Ankruesiaulaasly

a

Foyanmifiinwaiduiinwaseuirandislunmsdszinana lngagldfinwavesnimsaudiswun 2 x 2
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fina Welilaveyafinanidesnisussanaaiiviiiinugniewniign gidedelaimumetiauazaiunse

1%
=1

Weududunauds (Algorithm) ¥asnisasiaaeulazfiansaniinwalusuideiniu Algorithm 1

Algorithm 1: IE-T (M3n539a0uifinaiiunndsasusulgannealng)

1. Bicubic Interpolation; set variable;

2. input image, set variable;create Matrix zero(c,r,d); Loop, read number into variable; m =3, n = 3; 1 = 2, k= 2;
3. forx =0, x<m;Fory =0, y<n;, ZBar= MeanWindows(x, y);

4. ZBc(xy) = [Z(x,y) — Zbar] / ZBar; J/aumst (11)

5. ZBClxy) = (Z(xy) - Zbar) / ZBar; //aunsd (12)

6. MeanW = SumWindows(x,y);

7. P = ZBclxy) - ZBClxy) / MeanW; //aunsi (13)

8. if (P>0Mxy) = ZB(xy); end if ; //aumsi (14)

9.

if (P < 0) (xy) = RemoveNoise;

(xy) = OutputP (x, y); J/dumsii (15)

AN
= O

else (xy) = Z(x,y);

-
N

end; End loop;

210 Algorithm 1 1¥uSmsmarfinaiifanuuendstunelufiuiiaulanigluiiufinm doya
AN Z(x,y) Judinisafidumd (x,y) VDINNUAZIVUIN M X N AILULITDY (x, y) 22dA1 1 x = 0,
1,2,.,mluag y=0,1,2, ..,n1 Smunfui W; dwfunisfiansanmefinieadidanuwand9ain
Nuft Tne3Bn1seamaia IET dansafvuauuinresunsnd m x n fsuald m = 3 uas n = 3 fay
nsmenfineaiiauuansnfingaiiindidesausamldaniiuia msdsvananaveunaia IET lu
SuusnzfosiiunsmAtedsvesiuilaemldainileidu MeanWindows a1niuarindunismen
AuuAnAsvesiinanigluui W; figunis (xy) mmmﬁm’;mmﬂﬂLevaﬁtmwmmﬂﬂzjuié’mu
aun15i (11) aunsdi (12) uwazaun1si (13) warldiladdu Sumwindows lunsussananaiiionAnasiu
yasitud W, mndurhnseseseuiinmaiiauls denuuansrsaniinealuiiud W; wieoly Tngldaunisii
(1) drfinwafiauladidminndt 0 wansidinead lifanuuwnndisgligniludssanudfinisall
withinwadaulafindesniwiewiniu 0 wansidiarsuanisainfineaseutts asvinisuulseiniga
Adufinwaiisumisiifianusanmsanfineadu Tnevhnisussanaafinealudlfidanumnzauiu
ﬁﬂwaiau%’wﬂﬁmﬂﬁqm dwiunmsuszanaumarldannsi (15) Hrelunsuszananasaufiunisandayayin

sUNIUAIEHINTU RemoveNoise karAMAUATUIAVBBUNSNT | x k MuUuals | = 2 wag k = 2 91035015

o daaw a

wada IE-T wevlfnniifaunind Aldyamsuniu fauasBoauasanuaudnifissnniy uazan
Jaymimududouvesisnis Felavinnisusulgeusednsainuisdiuveaunaila Bicubic n1u3snIs
Algorithm 1 Lﬁaﬂismmﬂ'ﬂﬁﬁ’uﬁﬂmaﬁaﬂﬁlﬁmmgﬂéfmmmﬁqm Tagarunsanmudu Algorithm
i llfUszinanaU fuUsInunmvsnwLazLiinn1sUSuUTIUsEAnS nmdmiunsnsese ulagUsyanu

Afinalnlveanalla Bicubic Inatiuisnisveamaila IE-T a1y Algorithm1
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NAN1338

nsUseliulsransnmveamaia E-T 9ldnan1svaaesainan PSNR uwaze SSIM Faeniiléagidy
mMyinuseansamaesmeadalunisuulpnuamannwidaunilidaunmvesnmiisnniy
Tagvinsiieuiisunmdildanmadafunmduatuiifiniuazidengs wasiteliiuiassansnmves
weda E-T Tunsufuusaaunmvesnmiumsuszanamfinaalunisfiuanuazdonuazanunudn
vean Seldvimsisuidlounanisnassiumeada ASDS LR NL waimafin Demo SR viaewnaiinil
\Jumededilefunsiauiuiogisieiios wazidumaiadmivnisadianiwaimaziBongs (Super-
Resolution) fiif3smsasanmitugiuannsuszanae wiewadSeuiisunanismaassiumaia Bicubic
fiHan1TMAABIINAY PSNR uaz SSIM vasnmitldaininadiadaselud

19

A9199 2 NANITNAABIAUNTN Lena, Hat NszAudeygiadsuniud 20dB

Lena Hat

Scale | ASDS_AR_NL | Demo_SR IE-T ASDS_AR_NL | Demo_SR IE-T

PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM

X2 17.895 | 0.542 | 16.067 | 0.313 | 16.212 | 0.375 | 20.120 | 0.662 | 18.094 | 0.401 | 18515 | 0.53

x4 12.767 | 0.187 | 14.701 | 0.155 | 15.672 | 0.236 | 11.378 | 0.124 | 14.983 | 0.141 | 17.122 | 0.274

x6 9.014 | 0.074 | 13.123 | 0.100 | 14.814 | 0.162 | 7.070 | 0.037 | 12345 | 0.073 | 15.350 | 0.160

x8 8.063 | 0.043 | 12.202 | 0.072 | 13.531 | 0.154 | 6.281 | 0.016 | 11.240 | 0.037 | 14.390 | 0.105

x10 6.150 | 0.015 | 11.120 | 0.054 | 12.620 | 0.110 | 5.412 | 0.010 | 10.100 | 0.020 | 13.300 | 0.065

Wiy | 10.777 | 0.172 | 13.442 | 0.138 | 14.569 | 0.207 | 10.052 | 0.170 | 13.352 | 0.134 | 15.735 | 0.227

(%

A1999 3 NANISNARDINUNTN Bike, Baboon NszAudyaIMsUNIUA 20dB

Bike Baboon
Scale | ASDS_AR_NL Demo_SR IE-T ASDS_AR_NL Demo_SR IE-T
PSNR | SSIM PSNR | SSIM PSNR SSIM PSNR | SSIM PSNR | SSIM PSNR SSIM

X2 18.773 | 0.527 | 17.172 | 0.330 | 17.494 | 0.416 | 22.819 | 0.588 | 20.370 | 0.381 | 836.20 | 488.0

x4 11.890 | 0.157 | 14.735 | 0.144 | 16.445 | 0.250 | 14.415 | 0.134 | 17.356 | 0.142 | 446.19 | 269.0

x6 7.443 | 0.048 | 12.424 | 0.080 | 14.968 | 0.161 | 9.731 | 0.039 | 14.878 | 0.077 | 745.17 | 164.0

x8 5290 | 0.021 | 11.300 | 0.056 | 14.752 | 0.115 | 7.623 | 0.024 | 13.560 | 0.043 | 17.120 | 0.135

x10 3.806 | 0.010 | 10.105 | 0.038 | 13.604 | 0.090 | 5536 | 0.011 | 12.610 | 0.023 | 16.850 | 0.102

Wiy | 9440 | 0.153 | 13.147 | 0.130 | 15.453 | 0.206 | 12.024 | 0.159 | 15.754 | 0.133 | 18.399 | 0.231
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(%

A3199 4 Nan1SNAasiunIn Butterfly, Parrots N1szaudeyqiaisuniui 20dB

Butterfly Parrots

Scale | ASDS_AR_NL Demo_SR IE-T ASDS_AR_NL Demo_SR IE-T

PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM

X2 23.766 | 0.680 | 21.665 | 0.427 | 22.621 | 0.576 | 20.980 | 0.610 | 18.998 | 0.349 | 19.317 | 0.470
x4 12.420 | 0.101 | 16.520 | 0.133 | 19.736 | 0.280 | 13.840 | 0.137 | 16.595 | 0.123 | 18.297 | 0.249
x6 7.479 | 0.022 | 13.312 | 0.064 | 17.047 | 0.156 | 9.470 | 0.050 | 14.427 | 0.069 | 16.946 | 0.147
x8 5340 | 0.014 | 12550 | 0.027 | 16.090 | 0.115 | 8550 | 0.024 | 13.310 | 0.054 | 15.420 | 0.095
x10 3.452 | 0.000 | 11.425 | 0.007 | 15.200 | 0.045 | 7.400 | 0.015 | 12.215 | 0.025 | 14.820 | 0.045

Wiy | 10.491 | 0.163 | 15.094 | 0.132 | 18.139 | 0.234 | 12.048 | 0.167 | 15.109 | 0.124 | 16.960 | 0.201

A157199 5 Han151aaneA1 PSNR uwag SSIM Auawitlalunisnaassiumadia Bicubic way IE-T

PSNR SSIM

Scale Baboon Butterfly Hat Baboon Butterfly Hat

Bicubic IE-T Bicubic IE-T Bicubic IE-T Bicubic IE-T Bicubic IE-T Bicubic IE-T

x2 19.655 | 19.733 | 15.059 | 15.068 | 21.838 | 21.922 | 0.255 | 0.258 | 0.460 | 0.465 | 0.534 | 0.549

x4 18.434 | 18.676 14.31 14.41 19.064 | 19.407 0.172 | 0.182 | 0.300 | 0.311 0.242 | 0.263

x5 17.621 | 17951 | 13.769 | 13.923 | 17.629 | 18.047 0.141 0.151 0.252 | 0.263 | 0.175 0.192
x8 15530 | 16.012 | 12.700 | 12.830 | 15.630 | 16.020 | 0.073 | 0.095 | 0.196 | 0.209 | 0.103 | 0.117
x10 14.600 | 15.210 | 11.620 | 11.745 14.55 15422 | 0.040 | 0.078 | 0.143 | 0.174 | 0.053 | 0.088

iy 17.168 | 17.516 | 13.491 | 13.595 | 17.742 | 18.163 | 0.136 | 0.152 | 0.270 | 0.284 | 0.221 | 0.241

RPNUANITNARBUNATA AUATTIT 2, 3, 4 Wag 5 FuMNAUAIE kaziiun1svenenmivisivwug

v

AU AUIUN X2, X4, X6, x8 WaL x10 Wi IBNINTUMANIEAT PSNR wada IE-T A1 PSNR Tuwsay

<

amiigandunaieduildlunsnaasuasiraiegaaaiunin Baboon n1un15199 3 11 PSNR 18.399 Ua

a 1

#9135 an1EAn SSIM - naila IE-T A1 SSIM Tuudagnnitgeniunaiaduildlunmanswaziiaiay

A98AAUNIN Butterfly A1um15197 4 91 SSIM 0.234 vinlins1udsusz@ndainveanaia IE-T A3

Y 9

AuEsalun1sUSuUTIRun maes wiinun e fivwinidn Wevinisseienmuainlinanila
nnsvenefinaunnludnuauasiBeawasaueutaiinanty awnsatiluldlunisuiulsnmnimees

AnAflvuiadn Adesnisvensarnlidauiafilngtu leegraliuszd@nsam waginiunaiandunldlu

nMneaawuazilA1 PSNR wag SSIM lldngandt madla Bicubic Tuynanildlunmmeaes
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(M) ASDS AR NL  (3) Demo SR (?) Bicubic (@) IE-T

AN 5 wanseaeanaila U Parrots AINNSVEIEAIMANNEYA VWA 10 W

(n) awsuatu (HR)  (u) ASDS AR NL (n) Demo_SR (9) Bicubic (?) IE-T

] = a a o v v 1
AINN 6 ﬂ']"Wﬂ'J']llﬁBLaﬁlﬂqfizﬂqﬂﬁ\lﬁﬂq?ﬂﬂﬁaﬁLﬂﬂu@ﬂi“muqqu’Jzﬂﬁl mﬂ"\]']ﬂsllﬁl']ﬁlsﬂu’]ﬂ 10 (N

dlaguiunmsuatunilauazidengs (High-Resolution : HR)
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(1) MNVUIAENAUNNAGATUIA 4 W11 (A) NINAMAMNEIVENBTWIA 4 19

(9) ASDS_AR NL (?) Demo_SR (a) Bicubic (w) IE-T

2 # 7 wanisvaasanealiaflgluauide funin Baboon (¥) PANTAAVUINGY 4 LN

dlofiansanainaindiegaa1nanIsuaaes auand 6 wazand 7 defiansandreanan
adildarnmaia E-T Sausiuieu (Smooth) wntundnnadeduildlunismaassnindeudaiau
1ty wansliifiuindessansnmveanaia IE-T Afluszansnmlunisifiuanuazidesldiunind
Foansvengldfinindzauildlunimeass wazanunsawdUamamdiddyaiasuniuldd Wefasanand
Ifanmsveneianizan muami 5 azdaunaiuin mwdldanmsuiuusamnmainmada E-T a1ansn
widansesndn ManainnsverenmlvivunnlnaTulds aunsavinsesndnassnmildainvensld

1 = a a
819UUSEEANTA N

anUseNa

1% '
o a a Ya

nuidgidnauemaila E-T A{3 oldimuiuuiiuguisnsyssanuauietnldlunsuddym
amiidvuadniigesnisvenenmliiaueilugiu waie E-T Sfuneulunmsuszananasiuiumaie
Bicubic waglddoyanndmsunsuszinanamadadunnwuuinsdaina nszuiunmsUszaianaveanaile
szFuAesinisaiuszananalsainaie Bicubic azgnihsnfiansansiumisvesfiniadifionauansng
1nq nfinwaseudne melufiuiismuniifionn 3 x 3 fnea lneiifinwaiideuuenseiuuinasiien

Yaunivsawiniu 0 warazaniunusuUsainwalg wazofnwanianuanasiutaensalibanmneiu

Y 9

a1 ' i ' 1

3gdiAu1nnd 0 AnwandAuinndl 0 azlaigniunusudiiniea Weiasamfinwandanuwansng

NNNUAAMUALET AgrinsUTulTaiinieaniiadnuuandtuainfinieaseud19aruin 2 x 2 inlga
Fansivuavuiaiineail Wellnsversnmvuiadnlvdvuiailugavyinlainealudfiassduunilan

ThaResiuinwasaudne i lvnnilaanmatiatiinnuazdenwarAmNUANTIRNLINTY wardiaIuse

a a

uAdgmamndidyarusunmutaznmidnisiuaslaf annisviaasunaia E-T AWmuuduszansaimn

Tun1susudgemnuasiBeauazanuantnvesninainnisversninvuadnlifivueilugduldegedl

=

Usgansan 10uiBnsidne waglenusindilunsussanaraaunsailldlunsysuusannidannin

9

F1NAMIUINLEN NTNTIT U NI ranelusEUULAS0UY Intermet Laag1eliusEansAn
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Jolauauu

1. Yorauanuzlunisinaideluly

MsUFuUInuAneInwIInnATa IE-T ety (Function) veamadinazviausaiulusunsy
MATLAB miﬁﬂﬂ%’mutﬁaﬂi’wqq@zumwsuaqmwmﬂmisumamwmumﬁﬂ i danuazdunn
wuuBsaLned wazazdesuiuninliiduninuuu Gray Scale wisliilsdduvaunainuiseaiuise
Uszananald Wevszmanaadaudduvasnmlidunmdmuiideanisineldiedesiielulusunsy

2. Sarsusuuzlunsiseaimely

ﬁjﬁé’]’s%ﬁﬂﬂﬁwmﬁiaaamium'sl,ﬁum’mazLﬁamLLazmmﬂu%ﬂﬁﬁumwﬁ'ﬁ HEe1TUNIULY

andmsiuasuing Mnnmilaainnistufinuesszuundensastanionwiale
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Abstract

The objectives of this research were as follows: (1) to develop multimedia on conservation and
uses of local plants; (2) to assess the quality and efficiency of the developed multimedia; (3) to assess
the learing achievement and learning effectiveness of learners who learned from the multimedia; (4) to
study the satisfaction of learmners with using the multimedia. The sample groups used in this study were
selected from the groups of population relevant to the research objectives. So, there were four following
groups of research sample: (1) the sample group of 86 randomly selected people who provided
information of local plants in theirs community; (2) the sample group for the multimedia creation team
consisting of five purposively selected people classified into three community representatives and two
local wisdom representatives; (3) the sample group of purposively selected experts consisting of three
local wisdom persons in the community and two teacher representatives; and (4) the sample group of
28 multimedia users consisting of selected community representatives and randomly selected students.
Research data were collected via the focus group discussion, interviews, and the use of a questionnaire,
a scale to assess the media quality, a learing achievement test, and a scale to assess satisfaction with
the media. The results revealed that (1) the rating mean for the overall quality of the media was 4.52
indicating that quality of the multimedia was at the excellent level; (2) the result on efficiency assessment
of the multimedia based on the E,/E, efficiency criterion revealed that the multimedia were efficient at
80.86/81.07 that was higher than the set efficiency criterion of 80/80; (3) the result on comparison of
learning achievements of students who learned from the multimedia revealed that their post-learning
mean score (24.32) was significantly higher than their pre-learning mean score (14.07) at the .05 level of
statistical significance; and (4) the result on learning effectiveness of students who learned from the
multimedia revealed that their leaming development was increased as calculated to be 40.64% of the
increase of the learning mean; and (5) the result on satisfaction with the multimedia revealed that rating

mean for satisfaction was 4.56 indicating that the satisfaction was at the highest level.

Keywords: Multimedia, Conservation, Local Plants
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Abstract

The objective of this research was to develop an expert system for herbs usage based on
health wisdom knowledge. The researchers used the participatory action research (PAR) process
and the system development life cycle (SDLC) process. A structured interview form was used in
the interviews of 96 purposively selected local wisdom villagers in 6 sub-districts of Khao Wong
district, Kalasin province to obtain the body of knowledge on the uses of herbs to treat diseases
based on health wisdom knowledge. Then, we developed the expert system for the use of herbs
to treat diseases based on health wisdom knowledge of the local wisdom villagers with the
application of the tree classification decision techniques. The research results showed that there
were 115 types of herbs used in the community. The developed system could provide answers
and advices on the use of herbs to treat diseases based on health wisdom knowledge of local
wisdom villagers, by creating a model using the C4.5 algorithm with the accuracy of 88 %, and the
result of the system’s quality evaluation by experts indicated that the system’s quality was at the

high level.

Keywords: Local Health Wisdom, Local Wisdom Villager, Decision Tree, C4.5 Algorithm
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Abstract

This research proposed a prediction system for the risk of herniated disc using data mining
techniques on smartphone. A total of 500 data sets were collected and used for sample data. We
applied three data mining techniques, namely, Decision Tree, Artificial Neural Network, and Naive
Bay to create three prediction system models. Then, the levels of efficiency of the three models
were measured and compared in terms of accuracy value, precision value, recall value, and RMSE
value. After that, the models were analyzed to identify the factors that affected the risk of the
occurring of herniated disc and then the model with the highest efficiency was chosen for
application development. The results revealed that (1) the most efficient model for prediction of
herniated disc was the prediction model based on Artificial Neural Network technique with an
accuracy of 94.60% , precision of 94.60% , recall of 94.60% and RMSE of 0.218; (2) the result of
identifying the factors affecting the herniated disc revealed that the most important factor was the
pain in the hips, soles or toes, to be followed by the frequent lying prone down, and the
condition of weakening legs, respectively; and (3) the result of evaluation of the users’ satisfaction
with the developed system showed that the rating mean for users’ satisfaction was 4.20 with
standard deviation of 0.53, indicating that the users were satisfied with the system at the high
level. In conclusion, the developed system is appropriate and can be applied for analysis of the
risk of herniated disc. It helps the patients to analyze the risk of herniated disc on their own and

can suggest guidelines for preliminary treatment of the disease.

Keywords: Risk Prediction, Herniated Disc, Data Mining, Artificial Neural Network, Application
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Iteration 1: train on 2 3 4 =] test on 1
Iteration 2: train on 1 3 4 = test on 2
Iteration 3: train on 1 2 4 ] test on 3
Iteration 4: train on 1 2 3 = test on 4
Iteration 5: train on 1 2 3 4 test on 5
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wuudnasaneinsaleonuilalnadesiuaaaduase (Manakitphaisan and Thaweesuk, 2018) Taa1n

aunsail

Accuracy = LY B (1)
TP+FP+FN+TN

Precision = P (2)
TP+FP

Recall = TP (3)

TP+FN
1 .
RMSE = \/;z{;l(Yi ~Y;)? (a)

Tae?l TP = YoualduasiuaznaniIsyinuieusninesa

Y

¥ ) ¥

TN = deyaludeyaliasuaznanisiungueniilia
FP = doyadussausnanisinuneueninliais
FN = deyaludeyalissausnansiungueningis

Y, = Avesteyatiinduas

I
1Al

Y, = eilsainnisneinsal

n = PVWLWIINIAUA

ANTWAIUITZUU

dloasuusasmensaiuduiioliazainsenisinluldnuiahuuuasdduimuniussuu
ANTAUMATTUABUNTORNLU LAY AILNSEUURTE N1seenuuussuULiiolims Rt unoun1sauwes
szUUIsdenlguNunIn UML (Unified Modeling Language) wansilafdunsyieuimuslusyuuianmi 4
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srvunesalamadslsamousasnsegnifuduyszam Sigmoid Nods 5
vudSnTy Inputs Weights
Threshold  -0.11402519257024608
.. Attrib Ql=Yes  -0.19065101518582853
o R —
nsandoyaiie e Attrib Q2=Yes  -0.5925421663469952
o I L Al attrib Q3=Yes -0.3698512800111977
o Attrib 04=No  0.3784105913043841
Attrib Q5=Yes  -0.1433061713833213
Attrib Q6=Yes  -0.18347820827620738
. Attrib Q7=Yes  -0.026367159591298674
uansdayn ‘b o8= _
y Attrib Q8=Yes 0.4464240751694696
neariulsn attrib Q=Yes  -0.3271523479547157
fidon Attrib 0l0=Yes  -1.0944612060925256
Attrib Qll=Yes  -0.8581548485131403
a . a S Y] aa & ..
AN 4 Use Case Diagram U9958UU AN 5 ATUINUNYBILBNNTUIS Hidden node 5

VEINTURDUNNTEENLUUSE UL L lum s szuLauselUsunsa Android Studio uas
1191 JAVA Wunrwindnlunisfaurdmiunisiauissuulugduvuweundnduvuauisniy
szuvUftAnisueunsesd Tnstuuudiaesilifainnisaiuasnaaeuuuudiassdisliussavsamaiagn
feluauAtedlduiuuuiaosainlassteusamiisninuszgndldlumenensaiaudeddsaveusos
nszaniuLEUUsTam
F2nsulaswuusiasafuldnd miuneundnduiiduneudad tradmdn (Weight) luusay
wonvi3Daviwas Hidden Node #ildannnsinsizflag WEKA deognslunmd 5 deldriminususiay
LonM3daRuar Hidden Node udrdaiAimiinues Node sineq undeuldngeniwanienmuniy

Waulvlunsinseinaianasnsanudsssaly

o]
.]
o]

double attz
doulrle atcti
doulble attd
doulble attS
doulble attéd

Nodeinput2 (Q1,
Nodeinmpunt3 {(Q1,
Nodeimput< {(Q1,Q
Nodeimpunts {(Q1,
Nodeimput& Q1 ,

[s

Q
I
00
]
Q

Q

B

Q

0
0000

i
T s
0000

i

0o

0000
VI ST S 8
0000
h & & & &
oQoo

s

doulble hdO
doulxle hdl

MNodeoutput? (attc2, att3,atctcd, attcS,attcé) 7
Nodeoutputl (a2, act3,actcd, attS,atctca) ;7

doulle result = hdO+hdl

return result:

AN 6 FPE19LARNITIATIEVNAR NS AL

N1INATBUTLUY
nsvaaeuszuuldiinaasunuuuudnuend (Black Box Testing) Fufunisnaaeuszuulag
amsarhsruuanmnsovhenldesagniosmuiidesmavielinuimndaunniesiaruiugmdly 9nd
thsruuilulsingusognamnassddeudnu 30 au nageuilsidusine vesssuuuazdssfiuanufianels
Tumsldszuu waanmsveaeuszuuiinadnéfioznaniluddiusely
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NaN15338

1. wan1sa3euuUTIReg

nan1TasIsLuUINansnmalialassinelszaifisuidenlddanesyiu Multilayer Perceptron
T¥nnsudsyadeyasonamaasunuuleifimuan k=10 Fsanidusnadeyannasusedeyafinaouldy
§51d2u 10:90 in1simuadnsnsiieus (Leaming Rate) 71 0.001 wazUfuduaulnunvasiudeon
(Hidden Layer) 910 2 Tnunldaudis 10 Inun Waw3suifisuaianugnieswasiuudinass s1uaziden
Fann9197t 2 wuuvusiaesiinfian Iduduuusiaes 11:5:2 IiAarugniosgaiian (94.60%) e tuteya
tudduau 11 iua Fudeusiuau 5 unuazsuansuasiuau 2 us Sddddnsnindoudiviniy 0.2

IalasaveUssamiion aanIng 7

A15197 2 AUSEANS A NUBILUUIIaRINMATLALASIIEUSTANL gL

Model Accuracy (%) Precision (%) Recall (%) RMSE
11:2:2 94.40 94.40 94.40 0.230
11:3:2 94.60 94.60 94.60 0.228
11:4:2 94.60 94.60 94.60 0.227
11:5:2 94.60 94.60 94.60 0.218
11:6:2 94.40 94.40 94.40 0.217
11:7:2 94.40 94.40 94.40 0.217
11:8:2 94.40 94.40 94.40 0.217
11:9:2 94.40 94.40 94.40 0.217
11:10:2 94.40 94.40 94.40 0.216

M

Yes|

Input Layer Hidden Layer Cutput Layer

AN 7 WUUIaRINANAAURIlATIvI8USTEIN DY

q
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manegeukuuTaenmedasulidaduladenlddaneiiiu J48 ldnsuusndeyasienmageu
wuulrimmuadl K=10 1ieiUSeuliieuAianugnaedvedwuudiass wuiwuudnaedinnnugniesiiiu
93.40% drunsnaaaukuuIasInnnaiaudnudlinisulsndeyamenisageuiuuluimnundd

K=10 wuinwuudnaesdiinninugnasaviniu 94.00%

A19799 3 Wan1UTBUTBUUIEANEANLUUT AR

walA Accuracy (%) | Precision (%) | Recall (%) RMSE

Decision Tree 93.40 93.40 93.40 0.239

Naive Bayes 94.00 94.00 94.00 0.218
Artificial Neural Network 94.60 94.60 94.60 0.218

nsnageukaziUssuisuuse@nsninnisneansalnnuLde s (M1979% 3) A1FNAITUIAIAIL

" A £

AANALATOU FiD Nar9sENINAITIneINSaIlATUAIILARTY A lndlRgsiuauduansindinuwlugmse

v
av ada

ANYNADIEY FeAraumaandouildluauideilfie RMSE nudwuudtaedasaieUssamiieuuas
W1BNLUEA1 RVMSE Nusiugngenituuuitaswiulddndulalaeiian RMSE Miniu i 0.218 daun1siansan

1 £

A1AUYNABY A1ANLLUE AL AIAIUNTERN NUTWUUTIRBRINlATIdIgYsEaniiesliuseansana

'
=

fgelaodAnnagndes 94.60% AL 94.60% A1MNTEEN 94.60% geanTLuUSIADILNEIUGT
dAAnsgndaasinty 94.00% Aeuusugh 94.00% A1AusEEn 94.00% Mtuiniuuusassiiadg
nnleseheyszamifonsimundussuudmiuneinsainnudssniseuseansygniiudussamuy
auninlnusioly
2. wamsiaszvitadeiidananenisiianizneusenszgnifuidulssam
nuAteildiuuuhassnnlassteussaiion Galdaussansnmgaiianniinnesimdated
dsrasenisifnlsa Inethemnugniesunldlunisinsesuanuddyuesiuysiitinadonisneinsaliie

WeniuUsnagn wanineaziBuanan1Tinseidadenamualunini 8

AU nNeaYd (%)

94

93 -+
92
91
90 -+
89
-qquz qarqdrqsrqﬁ q?rqS q9 l:lﬂ.qll

88
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=] v Ao i a v o
M19190 4 ‘f]ﬁ]ﬁ]ﬂ%mmﬁm@ﬂ’]imﬂiiﬂiﬂﬂﬁj@ 3 UMY

a1du Uady A1AUYNFBY (%)
1 Q10: Uanvusnadglnnuaodnnse i 90.40
2 Q6: wouAUBYY 91.80
3 Q11: 9 laifiuss 92.00

a13197 5 Uadeninasienisiialsatesian

d1diu Uada AIAUYNEDY (%)
1 Q5: guuw3 94.00
2 Q7: Wspavndugaden” 93.60
3 Q3: JufBevesy 93.00
4 Qd: dmInfLAUNASFY 93.00

NAN519 4-5 wansszauanudAyvesnUstulutadelunisnensal wuindadeddainiing
fanudeINTiinlsAvouseInTEgnTiudUUsEamMIngSesdRUANUAIAYR1NAIANgNABINIanA
Wnfign nuensUnruinaazinndinsedavindaiaugndesanatgean wanaliiulndneae

a1nsUmvIvTnaEglnndivselndmasenisiialsanteusensegniiudulssamlininninlade

o A £

Juq sesasn leud nsusunivssquazeinisulifiuss druiedefidrnugniesiianasiendan
3 Sudu fo n1sguynd msldsearidugeiosq nistaidiuasimindauiuansgiu uandliiui
msguyvdlilldtadofidimagegaronisiianueusesnssgniiuiduuszam wudeitunisldsoarindugs
voeq matiaBrues uasmindaRumspulutadeiidmansenudndesdonmislsammeusensgn
viuidulszam
3. wpuwaladuvewensalauideslsavususenszgniiuduyszam

3.1 HANITWAILTEUY

wan s szuUlugUuukeUnatuuuandlnuiteliagaindonisldau weundiadud
fimunfuaninsniinsginuidsdsanmousosnsegniiudulszamiiaudsseglussdulalagly
wuudasslassneuszamifisnduniesiiolunisnensaiuazlsinnuiifeafunislsamueusenszgniiy
dudsramiosy nmavhauresszuuUssnaulufeaesdiundndemahuuuasuniuiiefinzidoya
anuidsslsauaznisldeyanuiifeafulsavuousesnszgniiuidudszam fanthoendnueunainduly
amid 9 meviauglissuudioaneudinudnuuroinisineg antussuaginnsiasgilszanalag
saffunuuiaeslaseUszamiisuuas wanmadnsnisinnesiamudsadosiu amil 10-11 nieuis
ftouaifiulsadiuduie gl danuaunsansuiiinsquanuiosuaz msnausudesiuldegisgndes

Fanmd 12-13
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o -
Amddaa AU
f ' seidulsamuousoy
5 . NSEQIVIVIAUUSERM

=

AMTOURIARADNARINDS
aaunmistuundslng waves thuaaium
Tonsolu

uuunmatll.lﬂ'a'mlﬁlud
TsanaousoenT=qn
Yiulsuds=am

AN 9 NTNFBUANLDUNALATU A 10 BT199A10Y AN 11 RUNDHEANS

- IT-:mvmuw,oun-,:qnﬁun&ucfmaﬂﬁ I
[lﬂaﬂluuﬁw“lua'tﬁ%l
e
P

foxalsa
- TsmusuInanIsgnifudinlizam fis Tsrfiinennisefiou
ﬂ’]llr‘lﬁ'!ﬂ"l‘ilﬂﬂ‘[‘iﬂ mndanimadouiumnos i

navgn viaiam R gnfviousna
gnind nUsEamiilauseilanniTvann
asUoun 'H:T‘i (2] thadrafivenrhmareAfomtouedudesnsasnte
Foduurundslidm aniad usnuae
amgiwsrdinmideuiranndsiionmhserhaduiiamsrun

% Funsdanietion e
@ unsinuReriaden @
a 1 % a a a 1 v = Y] T,

AN 12 UL UVDLALNILAN AN 13 WU VBIUALNYINULIA

3.2 nansUszliuszuy

mMsUszifiussuuiiaunldmsussiiuanuieelonngldauszuu Fadugldnuinludunu
30 au IngPamundnadfdonssnun (Descriptive Statistics) 19 10as (Mean) uagandsauuuInsgiu
(Standard Deviation) LiuiAdesd fnaufimelalassaunasinislfiasuuuyssiiunundn Likert Scale
fiflsgfuaziuuegil 1-5 Azuuy spduaziuY 5 uanais avamawelamnnilgauaslaBeeszduauioneled
ffopaslaufesziuaziuy 1 Jauansianuiiuindesiuuse 91nmsuseifiulszansamlnegldany
wuhspuuiidnaielasuitu 4.20 dudsavuinesgiusiiu 0.53 fafussuuiauamedlussiud
eazBondmed 6

funaadevosnufionelad 5 sedu dall

- sgfuAziuUdY 4.51 - 5.00 pufawelaseAuTiae

- syfunguuedy 3.51 - 4.50 mnufianelaseAud

- syfuAzULURAY 2,51 - 3.50 anuflenelasydutiunang

- SEAUATLULLRAY 1.51 — 2.50 ANUNInalaseauties

'
a

- szRuAIULRRY 0.00 - 1.50 Anwianelaszdutiosiian
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M990 6 wan1sUsEuTEUUINALY

Ten15UTEIUY Mean S.D. NSkUaNa
Lanumsmaulaauiesndunisiteu 4.17 0.58 A
2.0NuANEEAIN U9 4.23 0.56 A
3. AUATIANNABINS VR LY 4.10 0.47 A
4.¢ulselenifilasunnssuu 4.30 0.53 A

393 4.20 0.53 )

anUseNa

1% '
av A o =

1. Afeiiauestuuiiensnsainnudssngmsusesnsegniiudulstaminamadamileg
%agaLﬁuisuuﬁﬁwuwﬁuﬁﬁﬂwmzLﬁuLLanémi’fuuuam%wiﬂmwuﬂﬁﬂamiLLaumamﬁ‘ MsAiuaLIEy
Mnnsnunuteyaiiisrdeuiiothundaidendadsdmivaiiuuuiiasamennsal Tnsanunsadaidon
Haduld 11 Yady wazeananadniuvaduassszdu loun Sanudssuazliinnnudes fudeya
nauiregssuIuMIn 500 gadeya nsairanuuiasmeinsalideniuisuiiisumaiamiiosdoya
3wada lawn wedadsulidaduls wdnuduazlasaieuszamiion wisleyaluyadeyaisauiuas
yndeyannanuseiBn1nsaasule¥ 10-fold Cross Validation 3MNKANIVIARDIVBINTANBIATIL AR
TWiiuduvuiaeinmadalassiigyssamifionivssansamasgalasianinugnieasinbiu 94.60%

a |

ANANLNLEN 94.60% ANAIINTERN 94.60% LATN1TNYINTUTITIBINTIINNNTRAITAAIANUAAIALAR DY

a

SEMIN9A9s kAT ATINeNTalle (RMSE) windu 0.218 Fadulandianukduggadadnuuinassnennsal

Y
Tdasaduneundinduuuanivinusely
2. van1siaseiladeiidmadenisiinlsantsusenseaniuiduyssaim wuin Jadendl

o

Arwddyaean 3 Sudu Tiun dnvarensiesuinaasinndwivietuinsesasn feo nsuouat
Uow uaremsvhifiuse Jsaenndosiuteyaifeaiulsa (Thai Health Promotion Foundation, 2019)
wuhdnwazeinsinuldves fe enisuiauinateddiudrmdeasTnndniloinisluinds faduvini
mugusInszanldTuLssnauaniian uenndenmsfiniifudsisdddy desnddonisuansiion

v

WU 91NSUIAYINTBNNTODULTIVDINAIULLBLAAIIWAANITTUNIUEUUTEAMFUNSIN I LU L8RV ILED

'
a1

dudadediunsguyn nsldseadindugeuos nstafdmuaziniindufuiesgudutiafeiids
HansEnudneesaNinnzreusensEanViudUsTam

3. wan1suszdiuanuianalaneundndulaggldnunuinleerudlddanuimelassuvegly
seAUR SAnedesau 4.20 Andonvuninsgiu 053 feduamnsoaglddueundindudiwauiduis
anusnzashluldnuldate iesanianunsadnnsesmnuidsstsaldodenniuas wiugigouiili
nan1s$nwIAninIsmTanulefionnssunsauinauiinswds ddumngldssuuiiiaunduase
fnnsesmueudamuindaudssmiuitedeoidesgs Idud fornisuinasnndwihiashiuduiiennns
n&uiflernseunssmsiulunuunmdianizmaiiofunisinueganniiisuazdmmasiousyansamlu
nsinwla
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JoLaUDLUL
1. Faausnuslunisiinaddeluly
losanUszans nmusnuusiasmennsaliildananuisedimanuuiug) 94.60% way
AAnuAandeuads 0.218 fuunshlUlddeionsandeueanndsuioradiatu
2. darauanuzlunsiseasasoly
2.1 Asiinsinundeyatiadeiifinadonisnisiinanzmueusesnssgnituidud ssanmifiania
wislvinsoumguiunsidadenisnsunme

2.2 ayslduudeyalvilivsinaenniuiiardmadeyussAninmveauuinass
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Abstract

The objectives of this research were (1) to develop an examination system for multiple-
choice test items using the image processing principle for marking on the normal A4 answer sheet
template; and (2) to test the efficiency and accuracy of the system. Nowadays, multiple- choice
answer sheet examination system has been receiving increasing attention, especially in educational
organizations for examining the correct answers of multiple- choice questions of the students.
In order to respond to the increasing demand of educational institutions and other organizations,
many companies have undertaken on development of effective system. However, the specific types
of multiple-choice answer sheets hinder the potential of system using. Image processing techniques,
i.e. canny edge detection and image segmentation were used in this research. In the experimentation
of the designed system by marking the answer sheet papers with five types of stationery, namely,
HB pencil, 2B pencil, red ink pen, black ink pen, and blue ink pen, the results showed that the
accuracy values were 96.3%, 100%, 100%, 100% and 100%, respectively.

Keywords: Multiple-Choice ltem Examination System, Optical Answer Sheet, Image Processing
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and Ketcham, 2018) laWau1ganduisn15953370a0ukuudan1nuIM AI8A1¥1917148811918UY
Tnsdwiedessuuuftinsueunsed Tnesatuluiinsussusaamldieuasussvianm Snvis (kumar,
Singal and Bhavsar, 2018) l#Anwdanszuaunsuagisivinlisendanislinineins lagliiBudastoya
vosiumiswaunLUUAAuSnas ieudludnur MITresuuInsgaEAReay Bl (Catalan, 2017)
AlFuunrufianaafiiadudnszuiunisvesnisaunulidnszavdneuiielildludamitauy sal
way (Gonzalez, 2019) linandsiznisnmateasunuuisnmalulagldiriodlowndaeududnualidouas
Tnn1svieuresszuuutsnisyiaueenidy 3 funeu fie mafinseuludnumenia waginisudsam
ponufielfluntsmnouuuugAngunsosd anUssiiudisiuinldauitedyadulufinnsusenda
Algielagaunsalinseavinaunuunszny Ad sssunlagaziiunldluesdng villinisesnuuussuy
Fosiimsuszgndliannsaldnulsassmmmineinsifoguesesdns
FatuluiddeiaiumaiansussiananinuldludiuresnssuiunisnsuiuUsunmyes
amlaglumsuidgnisinatn fie nmsaunudeaeuvestindnwiiuliludnwuglwdnin wazlinszuiunis
#1970 7 NFUIUNIT GauG NM9EANTOUTRINTEANNAIAURIEIEN S Tiansuestaun AT LA
N13ATIRADUAMNGUTN uazuUagesdmiunsianseusiaiviuarsviatdnAnwinsmasnauvesdiusiea
Ivuarsviaindnw msdnEeauazisnaniissusEiadnazsiaindng) Msmasnauvesdudineu

wazdupeuiegafednduawazianausy e Ssssuuiinmuuasnsaldnuliduogned

24

AQUsTTaIANTIIY

WBWAILITTUUAIMSUATIATER UUSHELUUIDNISHUAIEUANNISUTLUIaNAN TN

NIaULLIANUNIITY

TusmAdoutamsUssananavesmavinauvesszuusenidu 3 daw il

1. mssudeyaiin (Input) Bususenisihnszauimneulawnuduirdosaunuiues wlelsilalg
AmunEna jpg WeinIolnldnimiada s’haiwa‘mwhlLﬁui*’ﬂuﬁuﬁ%’mﬁﬂvqé%’aga YolUshNTY

2. M3UsEIIana (Process) Wiofilndnmegluiuiidnifiv ihdolndunldlusidasonlndues
TWsunsu vinsUfuugenanmwednn Wedalanizdwidnseuld Weldanidansou ssuuazii

A1INTIVABUSNYAULVRINNINUNANTONEU Laztumausalufonisdaninludiuidusiain@neinay
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ey vdsntuihnmanUiuugnunmeeniellegiinseavAneuatuill simindnw uag
swadn a¢ls Walaswatn@nuinagsialvnad STUUAIUIMATRULIULEST

3. Mydadayaren (Output) ludruveinisdseanlusunsulzuansnniissungtegnysedeinuay
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.......
-

3ZUVATINVoaO

Asiimmwismsdu

pmmm——
-
LT

AR S

< o
Tlaawinszawiaman
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A UUNTITIVY
NTEUIUNTTATIATDEOUUTHULUUATAITHULUUN TEAI¥ETTUAIAIBUANNITUTELIANANINLIND

Uszgndldauluesing Usenausie 7 Tunaudsil

FUlENNNTEAEAIMEY | NITAAVOUNTZATEAINDU gy NITATINADUNINNRUTN

!

N1SAALSLILAZNITUN AN3WNINAUEI ASFATBUTHEIV
o . o o o o e o o
2naufely (s9advn=) swadvwazswatnAne wazswadnAnw
ANSUIINALEIUVDS ANSALSBILATININAY
Amau ey (Amav)

AN 2 TUADUATTUIUNITVNNNIU 7 TURDU

NN 2 wandszuunTdeasuiiimunIudnluasrdedddsiuuunszanviineuiieanuuuium

dmivldnuasdussdnsliaoanizuitduliainsaldfiudunszgavdmsuuuumlule nszavdmeu
1 & = ] o o v v oA A a o a \ % o A

wiseanidu 3 dufe (1) diulinsendeyaiuuimdnys Wy e ¥eiw 9div (2) daulinusdaivuag

svatnAnwdvuinetisay 10 uad 4 Aedui (3) druneudeasunuudsieydanull 4 ya ndrglden
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a1

wiazynazduLIn 25 und 5 Aedull Aelivedluldynaz 25 U0 wuu 5 duden 4 ¥a @unsaldneudiay

Tavavian 100 99 L@AIAININA 3

@

AT 3 AINNTEANLAINDUNDBNWUU

deviiniseanuuunszauAInouTouTosudafiazidignzuiun1svesn s ey Uy
7 fumou feil
sunewd 1 dndansevvesnszmummevludniasinsruiumsimun 6 nszuIuMs
1. mslvanlidnmuazanvuin
sruuvnisinanlndaninnszawainey (Nordenfelt, Cooper and Hochstetter, 2018) Tagld
Fds cv2.imread mﬂﬁuﬂflﬁﬁayjamwmzmwﬁmauﬁgﬂLﬁulf’ﬂuéhLLUi ¥1N158AYUIAYBINTN (Zhang
et al, 2018) wielFnmendauazilulflutunouuivusamnin Tagldmds cvzresize fvunwun
1000%1300 finiea wansianmi 4 (n)
2. WU IWELNY
dm3un1sn1suUasend RGB LYudmn (Padmavathi and Thangadurai, 2016) ; Thimthong
and Soteyome, 2019) FududuneumswssunmiitelinisUszinanaiinusingtulnerhnsuUasena

Dudimlageegi 0-255 Taeymldanaunis(l) sl uazkailduansdaning 4 (v)

G'=03R+0.59G+0.11B (1)

1A8ANNUA L9

R 9 Arszsuduna

VAL

e

G fp sy

v
a

B fig fnszAuduitu
3. MTUABAMN
n1svinvasgunimiienazligafisefulugunsesiieg venedudndufazdatuuiniu
andyaIuTUNINAIINDE Wi lAnTEUINN1IRTIRTUTUNSIAULiug1BaTu Adeildlunisiuasnin

(Ali and Medhat, 2018) ; Achilleas et al,, 2017) \iioandayaiaisuniu fie cv2.GaussianBlur lngrdayann
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(%

ATEANEAIRNaUNNILNSHUaIN AL TFulunsiinwwas Tnernlsainaunis (2) aedl kasnanlaain

ASAINAUALTADSLUA 5 X 5 WARIFININA 4 (A)

2 2 2
Gy(x,y) =" —— = e~ L 2)

202 202

TRgMAUALA
0 78 A1 Standard deviation 989ANUNIVBINITNTEINY

r fie SAilaNgAAUENanaven filter

4. AUNNEUVBUVDININ
NMSAUMTDUAINAEITLUULAUT (Permpoonsinsup and Chatwaranon, 2018) LiialsLiiu
Adny (Bastan, Bukhari and Breuel, 2017) lagdnds cv2.canny lagisendeyaninnseavAnauiaiy

[

ASUABNNUN T AUTLEUTDUVBINNE N YL NUNTNYS DLEUVBUEVI VUNUNSIFN AININT 4 ()

(1)

A 4 (n) MgnanIwIa (¥) MALUEI (A) MFgNLUaBAN (3) MNAUELYEY

v o

(@) MW FUYEU (canny) ARLNELY

5. AUMYNAINFUNTIVBIVBUNMN
N3AUMILNAINFUNTIlEAds cv2 findcontours IagivualiAunsunseuengavestoya
AINNTEATLAINDUTNIUNITAUNUAUVBUVBININNININ UaInN15IugUTaLavande iiveAumyuaydly

nsfmuansfinveunmnszaeineuiilildnu aundelienzdoyanimnssaeineuiiseinis Fulu

drunedlunsouyunad lagldlud1ds cv2.approxPolyDP Tun1sn1LuvesdnasuuesnIn fAanIni 5

Wunmuansnadnsnisfumfiiayuvied 9aduns de 9 1 qedimdes As 9afl 2 99@1T87 fo 907 3

1%
o a 2

oddu fe 907 4 seundunisdnnimaindeyayuvia 4 yu

A 5 N1slAAINSAUMLNNTBUNINANAULENER WaENITATEUAN
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6. MIFANTOUNINNTEANYAINBUAY IABNITAANTOUNINNTEATBAIMBY A38 four_point_
tranform Jumdsilldlunisinniw elinmiiamedeyaiifonis (huluvesyurisd) laonsthdoyaan
MsFUMLLIYEUN N Wddinnmdmnseusenivdenmdilifingeu fuami 4 (3)

Sumaufi 2 nsnmdUANAE U

Mndumeud 1 HunsUszinanannnisiansouninnszaiuiinoy ilelinmdianedeyad
$ioans dnadndifulifiFuls 3 i dunouthedonldfuustoyanmnsznuimeuiiduniduroutes
amazETuMIiansauLenaen lag (Babu and Raghunadh, 2016) Wieduvmsunssdmdeslunm amiu
vhnsugUieyarianun dedumyndynvesnseviindsuvesdiusiainfustatndng Tngldludds
cv2.approxPolyDP ﬁﬂé"q*ifl,ﬂumimgwuaﬁmgawaﬁmw nsnsrdeuinmiundunsely Tngld
Fnsherdeya array vesiumiagm 4 yu smsasImeileddu sum() derueluguusitoue azdu
ynnsoudmAvedLsTiRIvTUsHaTnAnwegdiLuLveInsEuAney A array fisiuduazlfiosnii
4,000 uitawsunduiieg @1 array fisanfuazlduinndt 4,000 dedraminnin 4,000 fagassanm

Reouluiidmualaglviviyy 180 89A1 MEAIAY cv2.getRotationMatrix2D fan1il 6

[([[469 11]] [[[ 25 889]]

1470 344]] I 28 1222]]
1908 344]] [[ 466 122211
1906 12]1] [[ 464 889]]]
Sum = 3,464 ¥ sum=5205

() (A)

ANA 6 () AFIVADUNIINAUIINTEALANOUUNA () HFIFFBUNIINAUIINTZATLAINBUNNG U
(A) nAlUsUNSUEINAUMEDNATINVBIIWILYY 4 33 LA 4,000
TURBUN 3 NIANNTDUTIEIY AL IHAUNANY
U 9aYaNINATEATYAINBUNHIUAITATINABUNIINGUNT UIVIINITAUMIFUNTILAEMIYUNTEY
Audvuresnseusialvwaz siatnfAne waldands four point tranform AnnsauaMALNIHAIT AL

sainfnwieen wazihdeyanmelunseusieivuaysiadndnwiiulilududs danmd 7 (n)
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Yunauil 4 s unanludiusiaiviuazsiadndne
Wumsivuavuinuasnin Iag (Moon et al,, 2018) ; Pataky, Robinson and Vanrenterghem, 2016)
1 mdnNN13 Region-of-interest (RO unldlagidoyaninsiaivwazsiaindne Tdlunismranauds

foyanmsiaivwazsiaindnwilazgnuladeyanimdunmdinn sexnazviinisudasnmdunimluun’

'
[

Tagldanda cv2.threshold annedssvualinnfAnlastiududneannwuundudanndsiduduniain

|
v o o

durduden faefds cv2. THRESH BINARY_INV iilavinisudasnimiasaazidoyanimnseusiaiviuas

'
a0

sainAnwunisulasnmdunwluunduazaduinud vnsfumunseinanaindeyaniniann
Inglddnda cv2.findContours wuiitoyagunsnsnauunsivaeumuteuluiifmuaferuinyesanayd
Aean1smlunn lneimuali 20<= w <=30, 20<=h<=30,0.7<=ar<=1.5 1oya19NauHIUNIINTIVEBY

F1u7u 80 29nax WNUNFILUS questionCnts HIN WA 7 (1)

ELC LY RRY T IADY

[ERT R

- Q000
» Q000
QOQO
0000
- @000
Q000
0000
- O000

(n)

AN 7 (1) AMMFARNTBUIINNTY 4 JUVBINTBUTHAIY A STATINANY

(9) RoUlUNTAUMFUNTINANYDIN TN

Fumaudi 5 mataidswuasyisnaniigniu (dusiaiviuazsradnng)

dnsumsdaiFestoya (Othman et al, 2018) luftiiAersnaudiiiunisasiaaeudiuau 80 2enay
TngldAnds sort_contours eilalldfnuun Method fumds Aunassiuife nsesaindrelan fivi
nsdniesdoyaludniifieliiulaidoyausnaregduieuuanans nduriinimsadeulsnandign
Hufiaznodind Tnsnsdndesdayaanuuasarsaisay 10 dayamuaidy uaznsaaaounissu mndinau
TiAudouaisuls subl TaetfudduiinazuSunanisdu siluliasu ¢ aedutl axlddeya subt, sub2,
sub3 wag subd awdy deyaunsmiudadudoyasiaion mﬂﬁ?w‘hmim’aﬁlaawﬂauﬁgﬂwmaa

%

satinAnwdadudeya 40 dvine asivaeunisiusiaindnuise lnensiulinduds idl, id2, id3 wae

idd ihdeyaunsmiulidudeyasiaindnw dannwi 8
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il 8 aradeuuaziiudoyanisiusaivuazsaindny

Fumaudi 6 msvmasnauludiuvesnszauiinay
thieyanmnszarymmeudiinunsnsaaeunsnduiilunudmanldlunsminan sounas
ymsudasnmidunmluund (Ma and Chen, 2017) Tngldmds cv2.threshold wievhnsulasnimasans
ihdeyammuniinsdumdeyaanauiann Buyukyilmaz et al, 2017) Tngldds cv2.findContours
Fudeyaranauiiviaslunin uazifumsirdeyanimsnaunduanuioulafiimunife suinves
nauimluamm 20<= w <=30, 20<=h<=30,0.7<=ar<=15 FogmsnauiliunsmsIvaauiuamu 500 74
Sumauii 7 nsdnGesuagvnisnaugniuE@uneutoaey)
msiteyanaufiinunsasIsaeusuIL 500 dsundaiFes Tagldd1ds contours.sort contours
fvuagUuun1siadssieainuuatds wagyinsdnFesdnafilasiesaindioluen Seazldnadng
nsiFeadrduasnaudiney 910 0 i 19 Tuwuruou fanwil 9 ihdeyatignimizoaudnind duuslag
wissuuseanidu 4 ¢ Taefudsi 1 ssifudeyarsnaudnouiiludmmeudiiud 0-4 (Fefl 1) Fudsi 2

£

I3 ° a ° o v A v A o d' v & v ° d' °
ﬁ]”LﬂUGU@lla'JQﬂaﬂﬂqm@UVlNuﬂ']WaUa']@Um 5-9 (Va7 26) MUTN 3 'ﬂ@LﬂUﬁJaNa?QﬂaNﬂ']m@U‘WNUQWG\@‘U
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agduusazdiansiilumsaudifuiivesusazfuysfofuusi 1 azaufed 0 fuusi 2 azausiee 5
sl 3 azause 10 fuUsi 4 azause 15 Welvdeyaluudasiuusinsosdiiuiiviloudu fe
0123 uaz 4108 0 WNUAINBY N. 1 WALANBU 2. 2 WNUAIMBU A. 3 WIUAIABY 1. kae 4 WIUAIABY 4.
Fannil 10 vhmsruginadounis dudmeuauasusmsiuauum fo 25 afs devhasuazthdasiivan
ugaiumisvessuusiiiudoyansiudney lelsideyaiingiFeade Tnefuusi 1 + 0 fudsi 2 +
25 fuUs7 3 + 50 uazduUsi 4 + 75 fanwdl 11 thieyadneuiignieaniuieuiieutiuteyaluiuys
71 1 fuus? 2 fudsi 3 wagfudsi 4 wdwhnsuanaamdetiludneugniazuanidides mndeinuia

faguanaduns uaztduazuuusiudefineugniignuaniua
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M13199 1 AANuianAaIaLazAIANNgNABIveIgUnTalLia TN

. U AUQNGBY AURANATA GRQHNGT RN
Useiangunsad . Y Y
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Unnas 30 3,000 0 100%
Jnnae 30 3,000 0 100%
Unnniu 30 3,000 0 100%

2. mynagoulngldnszauiinouiiuanay 7 sUnuuiuanaiy $1uu 10 4o egreay 20 wiu
Tneagldgunsainissunuuifu fo fude HB, Aude 28, Uinnuas, Uinnd wazdinnindu Tneasids
sULUUAN99 sulnmnseauiinauiiegiaiavan 700 1w 9Inn1sUsEIRaRARaE (1) WUUKuATINNAY
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Abstract

The purpose of this research was to study factors influencing the success in policies of
technology transfer from the state sector to farmers. This study was quantitative research with the
use of a questionnaire to collect data from 1,189 farmers. The collected data were analyzed with
stepwise multiple regression analysis. The results revealed that there were five factor elements
with the total of 15 influential factors that could predict the success in technology transfer policies
by 62.30%. These factor elements including their factors were the following: (1) the organization
element including one factor, i.e. the decisions, operations, and evaluation based on the
cooperation of organizational personnel; (2) the policy of the state sector work agency element
including three factors, i.e. having the practice in compliance with the policy in order to have the
transfer of technology to the farmers; having the personnel with sufficient potential for operation
based on the policy; and the adequate support and assistance to farmers after they have received
the transfer of technology for their operations; (3) the technology transferor element including four
factors, i.e. being able to understand problems and the needs of farmers in order to apply them in
the transfer of technology; having positive attitude toward and understanding of the transferees’
needs; having language skills and ability to use media for efficient transfer; and having reliable
knowledge and maturity accepted by transferees; (4) the transferee element including three
factors, i.e. having sufficient basic knowledge for receiving the technology transfer in order to
participate in the technology transfer activities; having positive attitude towards transfer
acceptance and application of technology for their own farming work development; and being
able to apply the transferred technology for their own and the networks’ farming; and (5) the

process and technology used in the transfer element including four factors, i.e. the transferred

i Corresponding Author; E-mail: s5807011910054@email.kmutnb.ac.th
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model and technology having operating procedures that are easy to understand and not complex;
the procedures and technology transfer activities being appropriate for the farmers; the technology
being appropriate for transfer and being able to help increase productivity efficiently; and the

transferred technology having methods for easily fixing and maintenance.
Keywords: Organizational Policy, Technology Transfer, Farmer, Technology
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Abstract

The objective of this research was to develop an application presenting virtual tourist
attractions with panoramic images on the city wall in Chiang Mai province. The sample group in this
research consisted of 3 application quality evaluation experts who were purposively selected and
68 randomly selected application users for assessment of their satisfaction with the application.
The research instruments consisted of (1) an application presenting virtual tourist attractions with
panoramic images of the city wall in Chiang Mai province, developed by using the Netbean program,
Android Studio program, and MySQL database system; (2) an application quality evaluation form;
and (3) an application satisfaction assessment form. Results of the research revealed that the
application could be used via a smartphone on the Android operating system to virtually present
information about tourist attractions on the city wall of Chiang Mai with panoramic images. Users
could interact with the application's presentation of information via various buttons to control the
display of information in each tourist attraction as if walking within the area of that place. The user's
current location could be identified and routes were recommended, and users could connect the
application to the map to navigate to each location. The application was tried out with the samples

resulting in finding their overall satisfaction of 4.17, which was considered a high level of satisfaction.

Keywords: Application Development, Interactive, Panorama, Tourism, Chiang Mai
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3.1 duveseunaiatu

(1) wiunmganglaazunsy (Use Case Diagram)
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wamiledd

LERIAOTUAAAL

AT GFS

2% 1 Use Case Diagram vadkoUnALAZU

(‘17im: Suwannasri et al., 2019)

(2) uwwunmmanalaeginsu (Class Diagram)

mivan UARIMSUM N
- URLMappic : String L - Latitude : Float
ﬂ )
- Picture : String - latitude : Float
- Name : String + OnClick 0
+ OnClick () + LoadMap 0
+ LoadURL ()

l

sUnmaiioussa '
- URL Picture : String - ﬁlﬂqﬁ ]
+ OnClick () 1 L - -
+ LoadURL 0 I - Landmarks : Sting
1 + OnClick 0
1 + LoadData ()

uanaizan

- History : String
+ OnClick ()
+ LoadData ()

A 2 Class Diagram 84 UnaLATY (#is: Suwannasri et al,, 2019)

Jryry1 156060y 100U ANUSSSU
Intellectual, Professional, Cheerfulness, Morality
177



onsansASUNUUSAAU adudnenmansiasinalulad U 13 uns1Au - SUonAU 2564
Sripatum Review of Science and Technology Vol.13 January — December 2021
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granagunimiaiiousis azUsenaume AaauanIUTy IR AanaLaRsEn LAY WarARaLaAIN1TUING

(3) wuunEuglnezunsi (Sequence Diagram)
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5 5 a = - P o e .,
‘ wiwEn ‘ summalloudsa ‘ uamalsy | | meamwmmg| ‘ A5UIMN GPS
T T T T T
4 . P ! ! ! !
T tUnuaunwaAty } : : }
| | | |
| | | |
| | | |
- - | | |
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| , |
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| . : |
A a I
D S e wamaglmwaiiouaiwamEniuiieaiey - - - - - - - -~ i
| | |
| 1
| |
| I

——_— =

-

AN 3 Sequence Diagram Ua3aUNAATY

(ﬁm: Suwannasri et al., 2019)

a

INNNA 3 kaAne Sequence Diagram aKldidananiuiiviadileduad seuUIzhaAns
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AN 4 LHUANNSERATRLATEUUUTMSIANSHEUNARTU (M3 Suwannasri et al., 2019)
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1. NANSHAILILDUNALATUUELAUDWAGIYIDINE LU ULELDUAIE AN LU U LA WL 899993 A
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Google API

Application

Read Data

Database

AN 5 M19YIuILeUNaLATY (W11 Suwannasri et al,, 2019)
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(ﬁm: Suwannasri et al., 2019)
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Piggery Wastewater Treatment using SBR System with used Inner Tube

of Heavy Truck Tyre as Moving-bed
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Thammasat University (Rangsit Campus)
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Abstract

At present, swine farming has been expanded continuously in responding to increasing
demands of both domestically and internationally. Swine farming creates piggery wastewater that is
highly polluted, with high organic loading and foul odors causing distress to the community. Most of
the wastewater treatment systems used in Thailand are biological treatment systems that occupy a
large area of construction and some systems may also cause a disturbing odor. As such, the
characterization of piggery wastewater often occurs in batches. So, this research used a sequencing
batch reactor (SBR) treatment system that requires less space for construction and uses less energy
for the treatment processes. The research aimed at (1) comparing between the conventional SBR
system (non-media) and moving-bed sequencing batch biofilm reactor (MSBBR) treatment system
using the inner tube of heavy trucks (10 wheels truck) tires as the moving-beds for forming biofilm;
and (2) studying the appropriate water retention time (HRT) using a variety of 1.5, 3, and 5 days for
treating the wastewater. Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total
Kjeldahl Nitrogen (TKN), and Suspended Solids (SS) were analyzed. Research results showed that
performance resulted from the MSBBR system was much better than that of the conventional system
with the percentages of reduction of BOD, COD, TKN, and SS being 66.7, 86.8, 81.2, and 69.2,
respectively. The appropriated HRT was 5 days resulted in the treated effluent concentrations of

COD, TKN, SS and pH passing the standard criteria for piggery wastewater control from swine farms.

Keywords: SBR, Piggery Wastewater, Moving-bed
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fnanafuiudiuenslusoussnaude nan1sfnwinuisyuu SBR sssumildsyansnwlumstindled
Tlof uarlulpsiuluguiieidu fovas 96.1 97.2 uay 96.5 muadu isufusz LT AL FoLUU MSBBR
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Aananalrydunsddainizlunisundaidideannisugns da1n1seussn 1.18-2.36 nn.gled/au.u.-iu

a
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Tngisnanslueuurieiiguugdl 80 esrwaifsaauiiogiauisas udnihluimsesidiondesganssal
SidnAsouLUUdDINTIN (SEM; 8% Hitachi Ju SU8230) fdauene 1000 5000 wag 10000 i1 figudunlu

wAluladuiannd dnnuiauInemanskasnaluladuian (@mv.)
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Abstract

This research aimed to develop dust for the detection of latent fingerprints using carbon
powder produced from the pyrolysis of tires and to compare the detection of latent fingerprints
between the developed dust and the standard powder imported from the United States and Japan.
This study was done through experimental research by evaluating the results from the detection of
latent fingerprints on five types of smooth and non-porous surfaces (glass, a plastic cup, a plastic
file, the back of a CD, and a soft drink can) and the latent fingerprints were analyzed for a number
of special features with AFIS. The results showed that the carbon dust from tires had a particle size
of 45.9 + 3.49 um, which was close to the commercially available powder particles imported from
Japan (particle size of 39.5 + 0.56 um). In addition, the clarity of latent fingerprints generated from
tire carbon powder on five types of surfaces, were plastic cup surface > soft drink can > the plastic

file > drinking glass > and the back of a CD, respectively.

Keywords: Carbon Black, Imported Powder, Latent Fingerprints
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