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Assessment of Confirmatory Factor Analysis for Graduation Ceremony
Performance Assessment of Graduates Nakhon Phanom University,
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Abstract

The purposes of this research were 1) to study the performance evaluation
components of the graduation ceremony and 2) to examine the consistency of the
performance evaluation components of the graduation ceremony. Nakhon Phanom
University Academic Year 2021, in which the population used in the study is graduates
who received a royal degree. Nakhon Phanom University A sample of 315 people was
determined by using a convenient sampling method. The research tools were
questionnaires, data were collected using online questionnaires with Google form,
and statistics were used to analyze data by confirmatory factor analysis with AMOS.

The research results found that 1. Most of the respondents were female 51.40%

and male 48.60%. At the level of graduation, 93.00% were bachelor's degrees, followed
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by master's degrees 3.50% and graduate degrees. 3.50, respectively. Most of the
faculties that graduated found that the Faculty of Education was the highest at 28.90
percent, followed by the Faculty of Arts and Science at 12.70 percent, and the Faculty
of Science and International Aviation College was the least at 1.90 percent,
respectively. and 2) The performance of the 3 components of the commencement
ceremony of graduates was considered from the weight. The component with the
highest weight was services, equal to 0.743, followed by facilities, equal to 0.640, and
process/process. The lowest value was equal to 0.525. The index used to compare the
concordance of the model with the empirical data (CMIN/df) = 1.509, the conformity
index (GFI) = .979, the root mean squared index. of error estimation (RMSEA) = .040

can be considered complete, acceptable and reliable.

Keywords: confirmatory factor analysis, Graduation ceremony, evaluation, graduates

Nakhon Phanom University
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AsUsEiuANUEDAAADIVRILULAE LTINS ANSNAITUN
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AszauAaNuUIIziluvadlaanes (P) P> 0.05 A1 P #9317 0.05
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naunauveslnaiudeyaielsedny A1 CMIN/df inlnd 0 B9
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APvilinsEAuALEDAAR DY (GFI) > 0.90 A1 GFl faeu1nnn 0.90

AN GFI 191tna 1 899

ANPYTIINYDIANARLNNAIADIVDINTT < 0.08 A1 RMSEA fa91iaenin 0.08

UszanuAAuAaInAael (RVMSEA) A1 RMSEA 1@11n& 0 Bai
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M19199 3 Ananuddgvesdiulsndunalavesedusenounie o @335 1Rng, 2560)

29AUsZNaY fiauls dwdn  anweane Al dudszAn Aneleainy
(Factor \AADY (t) 33 wUsUsaudi
Loading) Aade (SE) wensel dnala
(R) (AVE)
1. gunslnuinis @1.1 0.782 0.021 1.00  0.776 0.743
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@2.7 0.451 0.025 0.94 0.600
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HANISTIATIZNDIAUTZNDULTIBUTUVBILULABNANITANTUUNTNIZT TN UUT ey QU

s

Un3 lmefansunusiusziduanudifyiaranuidiieie laun aadslaauais (Chi-

square) = 25.653, A104Adasy (df) = 17, A1 szautldingyneada (p) = .081 lufitudfry

'
aaa
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WBaUsEAINY (CMIN/GD TAwvAU 1.509 FalA1tesnin 3 @uAnsiInseaiuA U@ nnand

= |

(GFI) #A111AU .979 FiA1UINAT .90 WarAINTUSINYDIALARYNIAIADIUBIN1TUTTU

'
o

ANPNUAAMLAADY (RMSEA) TANAU 040 F90AIMINIT .08 NANITILATIZTLAAIAININA

2 WLATANSNN 4
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Chi-square = 25.653, df = 17, p = .081
CMIN/DF = 1.509, GFI = .979, RMSEA = .040

Ml 2 lwaesdusznoudivBuduremanisanduruisnsy s ulSyyUnsidnse
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WazITEY, 2563)
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Two-Stage Tilapia Image Segmentation using Deep Learning with Spatial Pyramid

Convolutional Network
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Abstract

Tilapia is one of the most important fish in the aquaculture industry of Thailand.
This research proposes a method for creating a Tilapia Image Segmentation model
using deep learning with spatial pyramid convolutional network based YOLOV8 to
identify the pixels of Tilapia swimming in turbid water. The process involves creating a
set of images of Tilapia in water using an underwater camera. The training process of
Tilapia Image Segmentation is done using Supervised Deep Transferred Learning. The
structure of the YOLOv8 model is elucidated and discussed. The performance of Tilapia
Image Segmentation based on YOLOVS is evaluated and compared to a Mask R-CNN
model. The results show that under a small-sized image dataset, the YOLOv8 model
has better accuracy in determining Tilapia pixels from various perspective images than
the model-based Mask R-CNN method, with an accuracy improvement of up to 6% on
average. The YOLOv8 model has an Area Under the Curve (AUC) value of 0.988,
indicating its ability to identify Tilapia pixels in images with turbid water and unclear
fish shapes. This method does not require any image quality enhancement processes,

which benefits the reduction of complexity in development, while still accurately
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identifying Tilapia pixels. Moreover, using the small-sized Tilapia-image dataset in this

method reduces data preparation costs and low computational complexity.

Keywords: Image segmentation, deep learning, YOLO, machine learning, computer

vision
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Usznalne dagtumstarun dusuau uasdadminat Mhawasusanuaueghann
uananildailiiAnanundsaviaiansuiaiuiudailddndae niniuvalulad
gorldufintaelunisinnunisiadquiuln Tnsszyruiadartuneunsniiielilédoya
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annsalddmindauiietmuaaudesnsaise s Usinmue wazanundosluniseong
nanla
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wiangudaneds U-Net dunisldimaia CNNs Tunisfsqudnuwazddgueiaiain
sUA wazvinsuszalanannlagldinaila Data Augmentation lagl¥n1svsunimwuy
du MIUFuranw waznsnanniiteadashedanisiineusaluel vildiAnvnvesyn
sﬁayja%uﬁu?ﬁﬁwﬁ’ﬁﬂumiﬂﬂiuLma Deep Learning Wi atiiunnuusiugrvedduna uonanii
Huane uazfiy (Huang, 2022) lédnaueianisuendiuvaraindnlelfuodsusiuglngld
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Uan



Msarsutlamaluladansaumanazuinnssy Jf 10 adud 2 wouaiau - @vuau 2567

ASeiaueIEnsulsdunwdania (Tilapia Image Segmentation)Iuifwszju 1oy
Tindestuiinnmlén 1 melsily) wuuliduiauasinfsgunsaifidauan iodiwan
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AN5UTZUIANANI NI LA LENLEZ A N WULLAUTLN SITDINA NI O LTFAUTUNITHIITU

16 wadwsves Backbone folinuas feature maps #sazgnandilugy detection head 701

ganea3fugauRaveun13vitung Bounding boxes AausauinguazAaiaing (Cheng, 2020)

2) Head 194 1aLw9$ Convolutional Manstuivinuieanuuaziduvesnata dutnfAvinuie

ALLAEVUINVDING LUAN
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YOLOv8: Backbone YOLOv8:Head
( Concat 1 ( cz2f
( Concat Ccaf Concat czf

Conv

v
nel
w

Concat c2f
L J

\.

Ui 2.2 aanaenssu YOLOVE
VUNBLNR 3N https://github.com/ultralytics/ultralytics/issues/189

LY

91n3U7 2.2 fandu Concat Iddmiunisiwensaununanuazantuneuligiuganieuas

Y 9
£

Furounthiifiaruandenginit Wesnanuasdeavounuiidnunslufuieagsiiy
neflaznsraduiaguuindnedteuiugt nisliflaiduiiazdlilaseisannsaldfoyasn
fyaostuiiovusazifinauuduglunismsaduiaguundnld iWhnnevesilaidy
Upsample lulpssadns YOLO Aewiiawiiunuazidenvosunuiianvasidafiui (feature
map) e luudaaegiiniseenesuinneauiiazin convolutional layers uildu feature
map tesnannsnteliansassaduiagldtietu eeamzedieddunsnsnduing

AvuALAN

3. NaN1INAasg

Uaniiaeny 28 &Un9i $1uau 30 ¢ fignidesdaeiElulendon Tuedunuuiizunss
nauFURTUAUENaN 15 wesiasarmdn 1.8 wns TBnsmngdeaieniiiiniamziedy
Toviden lulewdonduiBnaiissaiflindnnisihaenouqduniduntiedosaansvoadely
vauan (eulanile) warldqaunislumsthing Wasuvesdelinaneduresifidusslon

(%
| 1Y

aodniun fuduanmeribiinluvelingneusaryuuinninisnisidesariawuunialy n1s
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v

Juiinamdaniialuii azvinsguuaniiadnuau 5 61 31nvaiigandedininuuai oeds

b4 U 1 U

Addansouinrwinruninazauenvesiival neuthldluguaiuuin 45x80 WHuRwAS

Igvihnsfiadsll LED iledesainsliuaediumils uasfndendosinvaidmsuiusinamls
Ushamsanansiuaneddnsnumils
NTTUIUNITNAIUITEUU Tilapia Image Segmentation Usznauniy 4 %umau laun

1) msafeyadeyazuninuaiia (Tilapia image dataset): yaguninuadialdugn

CYS S o v =2

inIAviFdMmenaas GoPro Hero 13e3tu 8 wiawaariuul Ansainulugdmsuduiinain

ﬁe

v s

Wirmigndufinfinuaziden 1,920 x 1,080 finiwa snswilsy 60 isusie

a =

U sUAUAN

Y

2
s U v a

fianuaziden 24 Indefinea wazdseAuAuly 256 seAU N1STUTINIATALLAazATIE
AT 10 WIT 9INTURIUNTEUIUM I aeER irlJusunn (video-to-image) tun1s
anAsedtyyInIaraLiled (continuous-time signal) fedns1 1 nwele 1 Fundl ndsann
IeisunmuaudinziinseuIuns data cleaning lnsmsAmdenguilnzauuazausuiis,
Uaneglndndeaiulunievaoglnanuiuluawhlrliamsossysanld annduneudld
éqmgﬂmwﬂmﬁaﬂgﬂéju 136 U

2) nseSueUsznauzUam (Image Annotation) : Sumeuiitiunislidesuneuseney
Foyazunin laen1sdadrsmsulaifioglugunimdaeauies (manual) duneudify
nsrUINNTT T uisndusgadsiazdesdlndulunanisiSouiveaniosliusiug
AesursUsznougUnmilaseadiefunndeiuduey fuisnisadrsuvudiassiidonld
1115075 YoLOv8 1Julwa txt ﬁiﬂﬁﬂaéjwﬁﬂﬁ <object-class><x><y><width><height>
Tne txt Iddasgnasredmiuusazgunmm @ Mask R-CNN faduneusznaugdammidy
Taa json ilasen’an ol ‘Lfy {"filename"{"filename":"...","size"int,"regions":
[{"shape_attributes"{"name":"polygon","all_points x":[...],"all_points_y"[...]},"region _attri
butes"{"'name":'Tilapia","type":"tilapia"}] WneAasuleUsenauunmmniuasgnsiuegly
Inldieniu

3) n1sHneusy (Training): N1sANluAa Tilapia Image Segmentation TikUangudiniea
Uadalugunimegawsiugh se38 YOLOVE nMsnaaaunisuusaiuvanila (Tilapia Image
Segmentation) #3835 YOLOV8 wuun1satelounisiseus (Transfer learning) 31n1utag
yolov8m-seg %ﬂmLmaﬁlﬁ%’umi?lmlumﬂsqﬂgﬂmw Common Objects in Context (COCO)
LfJuﬁqﬂ%’a:ﬂaﬁiﬁiﬂumimaﬁﬁmqﬁumﬂm Tagssuisuuseansninass Tilapia Image

Segmentation A1835 YOLOV8 AU Tilapia Image Segmentation 71835 Mask R-CNN LU
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Transfer learning 97nluina COCO-Instance Segmentation ﬁlﬁ%umiﬂﬂr}luiwqﬂ‘ﬁauuami

wisangu COCO Lyuriu

4) n3rUIUN1INAABY Tilapia Image Segmentation 43 13NN15A NHluluLARA 87T
YOLOV8 waig Mask R-CNN Tagldyagunmdanilaaiy 28 dUavilutnguiiuiu 136 U
wuseamiu 3 dauldun druusndmsunisiSeusvesluina (training) 3141 70%

V833U NTIMUA drunaagunmdmiunsiaaeu (validation) n1siseusvedliaadiuiu

20% vesgUNnienNe uazgunmEmsuNAGeY (test) 91U 10% VBIFUAN NTAIAAI
wUslun1sinNuYesis YOLOVE d1uiun1siseus (epoch) 1,000 50U luinaginsiseusa
120 50U W 0391nNaNILTeug buvUd suuUas aaud§ Mask R-CNN

lanmuaadwUsnsiseuiveslung asdaluld S1uun1siseus (epoch) 1,000 sou

8n3IN"3558u3 (leamning rate) 0.0001 I1wIUwNATIUNN (batch size) I1u 64 FU

5) NMINTINABUANNYNABILAZNITNAZRY (Validation and Testing): dlowuudiany
lesunisiindunda axfinnsnsavasusugnieuaznaasulagliyagunmiuendmni
Lild1d g7 9n i novsy & 98 ¥aelunisussidulsedns a1 wvonuusiaes
nM3inUsEansnmnisuusduUanianieds Mean Average Precision (mAP) diauslaendu
Arnansdsgdns arnlunisasianiyaa Larnasanuunaiw
lngagdaalnuugugivesganasnulunisnsianmidnaateluain (Lin, 2018)
wazANaNTalunsIEYiLMLawesing N13ALINAT MAP 9313 uAuf18ATAIUIA
Average Precision (AP) dw¥uusiagaaatnglugadoya suideildrmunaaiafismis
aanaldun Aanavesatila 89 AP WufTAAMULINEILUU tradeoff SnINg precision way
recall AzUUL MAP azaglutag 0 - 1 Tngazuu 1 9gmnedamshauiiauysaiiuuiian

Tnenaluuds A1 mAP Nigandniiu wandiiiufeuseansnmeedunansiaduinginvuluu

] [%
= 14 =

AU arALATEUARLTUYINAT Intersection over Union (IoU) 1In319%u lagasuna

[

% =

waa A1 mAP fiastutunansbiiiutauseansainvedlunansiaduingnavulunday

LU UEIUAEAIIUATRUARUYDINITATIVT UL UY 191 IoU 91 N9 ULy uiy

a

UszANSa1muan1iTous veUUTIaeeiTeus a8 35 Mask R-CNN uag 35 YOLOV8

Tunns197 3.1

21



Msarsudlawmaluladansawnauazuinnssy I 10 adud 2 wouaeu - &vuieu 2567

M13197 3.1 WSBUBUUTEANSNINNITISUIYeYIS Mask R-CNN Uag YOLOV8 aleA1 mAP

75\ A1 MAP mAP50 mAP50-95 mAP
Mask R-CNN based Tilapia 0.94 0.73 0.84
YOLOV8 based Tilapia 0.995 0.77 0.88

LAnsA1 MAPS0 (AladsauusiudiadsiinnuiiAud 500%) 1unsiauszansainves
Tunansaduinglasianuuwsiugiad ofivase loU i 50% lagil loU 1dunisinaam
dourtutuseniansoudvdeniiungldfunseudindeunuaiewesing minen loU gndadn
13 50% wneauinsevdmasuiviiungligniansanindunisnsanduiigndesiniinig
Fouriufunseuamasunaaieediatios 50% wag mAP50-95 unsfuuAALLILg
ipdmsulinansadunglurasen loU waneq sedudaud 0.50 F1 0.95 lnedlvupdusey
fvinfu 0.05 92361 loU nireTunasidudaddai aseunquuindudmiunisusdu
UsvAvnmaaslunansiaduing sudelidlaléftduiunavhauldfudlnulusedy
nsfeuiunseudivasuiviiuelduaznseudinasuninata uaganvineldun a1 mAP 19y
AaABYeIAn Average Precision (AP) ¥asvjnaaaluluiaa 2 mAP annsoldiuseuiieu
UsgAvEnmvesluiag 9105197 3.1 wuudaeansulenguiiniaseds YOLOVS fidiade
ATILAILE1EINT1AT Mask R-CNN 119U mAP50 mAP50-95 wag mAP Tnefiussansam
wiughnifaluesay 5.36 Usz@nnmuuudiaeinisuiidiunimiaiiliasnieds YOLOVS
wansluguuuuldulAs Precision-Recall (PR) tuauduiugsewing Precision uag Recall
dmsuAnveansdavsnavydeyauuuluu3fiuansnaiu lufitfemsinndufiniwatania
wazfiniadlildvania PR curve udad Tanamia ugn (Precision) uagaauATOUARY
(Recall) lFUszIduUszAvE nmwadluiaantssuun 203U 3.1 uansiudling vl (Area
Under the Curve: AUC) 71 0.988 uandi1uuudiasenisuiangufiniganieds YOLOVS

AuusiugraslunisseyiinwavesUania

22
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10 Precision-Recall Curve

—— Tilapia 0.988
= 3l classes 0.988 MAP@0.5

0.8

o
o

Precision

e
=

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0
Recall

gﬂﬁ 3.1 1&UlAY Precision-Recall (PR) tumnudunussening Precision way Recall 999

LUUDIABINTUIAIUNINUANDAN 875 YOLOVS

N13NAEDU Tilapia Image Segmentation A7835 Mask R-CNN ag YOLOV8 ¥in15vagdau
nusunmuailadmiunaaeuinuiu 13 54 ﬁlﬁmﬂm361'&Lﬁaﬂgﬂmwmﬂsqmﬁayjagﬂmw
gagunnnaaeususeanidu 2 nquldun nguwsnaelusunmuanslatila 1 daludnuos
A1ut19a1d 298 TulwIvIsUILAUAMUNT 199895 Uanluseerinaainnd ean 199
NAN1TNAADULUUTIA83910T5 Mask R-CNN way YOLOV8 fugunmianiianguiinis

wagnquiaes uansguiteg1aluguin 3.2 uag 3.3 mudau
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sUduady Mask R-CNN YOLOV8

UM 3.2 Wlsuiigunisuianguuaiiavessuuaniianuinadiivununges 1

AluszezAI9Y) Ae75 Mask R-CNN Lay YOLOVS

24
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1N3UN 3.2 1935 Mask R-CNN wag YOLOVS anunsauusnguiinisauanilaniuing dlunsel

o

Mareglnduazeglnald dmsunstinvateglndndestufinnmiilaivsiivunnlneg dauans

¥
aadaa

Tuguunan 1 faundn 3 n3alfiis Mask R-CNN anusassyiinwadiUalalaauysal uag

I ad

a1u1saszuNniwavatdadifniuiesuisdiuresddaldnin3d YOLOV8 dmsunsdl

fiuareglnainndes fuanaefivuiaidnuaglidaau uenanimnuguresnidsdmasie

'
aaa

AMUTALAUVBIFIUAN Tagan1zuSunaUatiidsauniiansa vinlrdanaiulasinly

I aa

svezlna nsalil35 YOLOVS auisauvsngudardalaauysaing

%qwmmiaLLU@ﬂa;:JU%nmmwawmlﬁ

Mask R-CNN YOLOvS8

179 Mask R-CNN

5U# 3.3 Wisuiigunsuianguuanilavesgunmianilaluiieniauaz seeeeneg dels

Mask R-CNN iag YOLOVS
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©

suAuaty Mask R-CNN YOLOv8

3U7 3.3 Wisuiigunisuianguuaiiavesgunmuanilaluiienauazseeeenes mels

Mask R-CNN wag YOLOVS (#719)

n3UN 3.3 zmuldiuseansanlunisusandaluiiamuas ssegiiuanadaiuvesy 2

acy v v ) A i
Tlhinagenndosiunailaluguainnguusn

4. NMTAATIANANTNAADY

msiz‘qﬁﬂmja‘tlawﬁamﬂgﬂmwﬂaﬂuﬁwﬁu N1 nalaniels Mask R-
CNN w8235 YOLOVS haesiailnsead euuy two-stage d9agn1sns1adu bounding
boxes ¥8370g NaUAITUUINgUANITARINdaneIuvausards n1sadawuudaes
Tilapia Image Segmentation A% YOLOVS fllAssadaiunndns Mask R-CNN Taeilshuau
parameters Way GFLOPs 9811135 Mask R-CNN fi9508ay 48.97 uay 54.57 a1uafu
Fauansdruuiulsvedassaiialuinavests 2 38 Tupmsedl 4.1 uenanidds YoLovs
lufiduneunisane masks sedufinwadiniuudagng vinlildnalunig Training
1eeni135 Mask R-CNN

15197 4.1 I1LIUAIKUTV9ATIES19LULMAYD9 35 Mask R-CNN wagds YOLOVS

2%\ U layers parameters (811) GFLOPs
Mask R-CNN 238 53.3 243
YOLOvV8 331 27.2 110.4

nyateyasunmuariiadiuiu 136 3U dnairuuudnaesnisuisdiunmdanila 35
YOLOV8 aunsaiseuslaegeiiused@nsn1nnit 35 Mask R-CNN setadudAnylawn ety

Tun15%1 Feature Extraction NHUSEENTA N85 C2f VNI UUT180981UITOINI AN YL

Aaa

wuvesUalalaluvuenis Mask R-CNN 1935 convolution 11e15§1us A UNITANL AN
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Residual Node @adipanmstoyadnuauunnlunisieusiiielilduszansamia yoLovs 1
Wawnluga Convolution Yl leun Cross-Stage Partial Network 2 Features (C2F) wu
luna Cross-Stage Partial Network (C3) Tuaa1Unenssy YOLOVS lagluaa C2F ta1sinm

MaMUAINEIU Bottleneck LioainauanvaugNiauvnenIukaziinauuiugluns

AU IngUedlung
p| Bottleneck Bottleneck
CBS N BS
—f> 3 il 3x3 +—>»
2ef of
A 4
» Concat (24n), ef =

SUTl 4.1 Tuga C2F 983 YOLOV8
MUBWR 910 https://github.com/ultralytics/ultralytics/issues/189

mﬂg‘dﬁ 4.1 CBS Usenaunlg 3 9u Laun Conv, BatchNorm, SiLU 9u Convolutional Layer
(Conv): Fuilvin1satiiunis Convolution vunwug1m3e Feature map Fadulunsndg

o ° o A a Y v A 9 o
YaIRaTLazdNYAURIiINTeIieu launldiieasnayares Output feature maps tngda
nsoegnlditonsadudnuaes1eglunn Wuvey wasuyy wazaiewdu lag Output feature

(%
[ o

maps ‘5&13ﬁ11ﬂ168’@i@1uﬂwsmmfﬂvmmq U Batch Normalization Layer (BatchNorm): Fuil
¥1n15U3UA1 Output 184 Convolutional layer Tnen1sauAadswagnsaiea sy
11715571 T9aztheiaiesnmnszuIum S suiasuiulsravssmaeanietie (Loffe,
2015) %4 Sigmoid Linear Unit (SILU): $uiithilafdunisnszedu SiLu wldiifu output ves
$u Batch Normalization Layer 1iiel#le output filaidadu Faastaelunisuiledywives
"dead neurons’ #LAnainnslifaidu ReLU Tneduiaggaeuulssussansnnvos
\3atngldATu (Elfwing, 2018) nslderu CBS lulassasng YOLO $aeufuussannuusiugn
wazauiflunisesaaduing $u Conv agmsadudnumgsnalunim 4u BatchNorm g
Pasiadosnmnszuiuninioud uasdu SiLU asdnaueruldidadudlulueiedny

wduduygaasaasuiunaunsaldasiauenietendudaunniule



Msarsudlawmaluladansawnauazuinnssy I 10 adud 2 wouaeu - &vuieu 2567

28

Bottleneck 9vanAuaztdumdeil ufi (Spatial Resolution) vas Feature map vas
sunn tunisandruiudeyalunisussuianadanalin YOLOVS vineulaeg95inisa du
Bottleneck fiusznausssdutures CNNs d1115auanesaedun1Tnnsineansfoans
Twaunsdi (1)

y = o(W=xx+b) (1)
Inefiuls X wazsiuwls Y Ae Feature Map Vi%’uvﬁ%ﬂu@uwmazmaﬁwé Feature Map 7l
nilaridu audsu fuds Wouas shuds b Wumssihminvesmuseiuazeenives

wulwes fus o Feflaidu Activation gavineiaseamneg * usidiiunis Convolution

uananiiludiu Head iun1sidsunlasitdrdniignvedduna YoLOVS Tagluga
Head l#gniUasuannlassadianisyniia (Anchor boxes) 489 YOLOVS tsidulasaadnanis
laigndin (Anchor free) Tud@au Head wos YOLOV8 1Julugaitlifiuesdines (Anchor-Free)
Tugasgyinsviunegaquinatswesinglasnse unufiegldnsiussuiiisuszeevieen
Anchor box n13m5293uU¥Anlnel435 Anchor-free 1fuaglaild Anchor boxes Lt ariiuun
Aumsveeing uiazld Convolutional Neural Network (CNN) Ll oA 11 object center
waz object boundary Ingmss N15MTI99UA835 Anchor free 34 IWANTIUIUNITYIIUNEY
naesgsaerilinIssiiunis Non-Maximum Suppression (NMS) 15394 89 NMS vt
anarudouiurasnsevdivasuiinulutuneunisnsaduing iielildnsoudindenill
Fourruuarliiiu Ssannsotiannisnsnduingiideuld eduainnisidennsoy
Awdeuiifiaanuinasdugean (confidence score) Mntiunsiadeuinsoufindsudun 7
famnudeuitufunsoudindeniidentuiufmuanioli waraunsevdmdsuiidourueenty
Junasmaensevamasyitligniu Sewzdian false positive wagteiinuszansainly
MInsTuingla

adeil 2 iy YOLOVS fmnuusiugigendn Mask R-CNN leiur nsld Focal Loss
Feiteituiinaranuihanduresfinavesusasnguuastmuslfeglunguiimunzay
fignnuandasininannisdeuideyasunin luvaed Mask R-CNN T¥nnsagisianses
wuuluun3 (Binary mask) dmsunisudsnguiiniea dssaliusnamsariidainuyush
Mask lalansnsausneenla feidunisasdelual (Loss Function) ve3 YOLOVS T4lsrdu
Focal Loss d1msudmuiniAinisgayde #lafdu Focal Loss danusaifeudyndoyaguami
lsiaunald (Imbalance image dataset) Ingagl¥iensmiindusiognseiny 1niu wavan

DVBNAVOIWIDYI9184 NI5AIUIAT Focal Loss uansluaunsi (2)

LL(py) = —(1 — p) “v* @g(pe) 2)
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Tneduds Py Aoanuinaziduiiuglaindunaiasse g Geegsendng 0 89 1 dw Y Ju
wisdiwasiawsausuls iiemuaunsanumin nele ¥ gnimiumdu 0 uas Focal

Loss a8 utninfiuA Cross-entropy loss 11015514 WAL B Y YU A1039U MITNV89

' '
Y 1 = v @ 1 =

fegNd1gzanas LeliAudAYUAI081971810 A9t Focal Loss 98iuaAIngg
Wntnsnibidudiedande g mnlidadeiududanalian Py anauanadnfiieg1aiuoy
Judeegrsiennlunissuun Tnensanaaisimiingieensfidne Focal Loss @unsadnnis

anuliaunavasranaldogneliusz@nsnaim Usuusennuwiugivaslunalufieg1aiien

v Yy  a

wagylinsnsaduinglinugnAesdedu

9 Y

5. d@guna

v
a v A

unAUI T8l laUlE@ue NS IIMUUTIaD Tilapia Image Segmentation L‘ﬁa
wsnguiinisataniia #e¥s YOLOVS Usznaude 4 dumeu téud 1) a¥sgasunmianda
Tuiilneldndas GoPro Hero 8 wipwaartuii Idgnsunmuarialuthiliiunsdadon
d1u3u 136 U 2) N13911 Image Annotation suaasqﬂ'gﬂmwﬂmﬂﬁjwmﬁm%’ﬁ% YOLOV8
Waz3s Mask R-CNN 3) n1sRANULUUTIa99 Tilapia Image Segmentation #2838 Deep
Transfer Learning \un1sihlunadiniuntsiindudosiuninnisiinduse anstitslian
srozanlunsieuveuuIast 9NN15naaes YOLOVS Tdduiuseulunisinduiiies
137 50U LLazsﬁg’}umauqmﬁm 4) n1snAgauUssdNS NMNYBIUUUT1a83 Tilapia Image
Segmentation Ma$193ud835 YOLOVS uaz Mask R-CNN u1 YOLOVS flanuusiuglu
nsutsdrunmaniia sveslnduarlnalddnin Mask R-CNN Gsdosaz 6 a3t mAP

FBn13nsaswuUdIaes Tilapia Image Segmentation #3835 YOLOVS 1un1sszy
finwavosadadheegluiu fqadudeolull 1) Brsiaueiilessyfinwavesian
fanngunmitfianuguuesiuaganlddaaurewivaniosinnnadoulmvesan
Brsillsifnszuaumssuiuupaunmusssunmlidamuiasamududoulunstam us
franunsaszyfinavesanialdedramiug 2) Basihausldynguamuarvuiaidnyi
Iandununsinmleudeyauas anszeviansindussuiveuudaes uay 3) gunsal
dfusuiinamuarluindugunsaifannsomdeliialunisiadslidudou

LUININITHAUIEDEDA 970 Tilapia Image Segmentation ﬂﬁiLLUQﬂa;mﬁﬂL%aLﬁa
szyrasuadaldudy Mnduihdeyasuuiineaildulddmiviumiminueatan

Hausazei WelddmsuAnmunisasagiuls uasdudeyadmsunisliemsediaunzay
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Abstract

The objectives of this research were to 1) to develop an
information system for managing professional internships, a case
study of Information and Communication Technology Major; 2) to
determine the quality of the developed information system for

professional internship management and 3) to study the
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satisfaction of users with the information system for professional
internships. The information system operates as a web application,
developed wusing PHP language and the MySQL database
management system. The sample population consisted of two
groups: three experts in information system development and
thirty users of the system by simple random sampling. The
research utilized task management information systems, the
System Efficiency Assessment Form, and the User Satisfaction
Assessment Form as research tools. The statistical analysis
employed mean and standard deviation calculations. The user
rights were categorized into three groups: system administrators,
advisors, and students. The system consisted of four subsystems,
which included user data management, student information
management, training experience data management, and report

generation. The evaluation of the system's by experts resulted in

the highest level of satisfaction (X = 4.43,S.D. = 0.60), and the

overall satisfaction of system users was found to be at a high level

(X =4.20,S.D. = 0.53).
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suifidermngiianuiielatesiian Ae sumesnuuugudeya (X
=4.27,S.D. = 0.59)

6.3 HavINAIsAnwIAUNInelavew] ldszuy Tnglduuy
Usgillunuianelaves ldsyuu uinsinvesdinain (Likert)
UTENOUMILNINTIUAULTIAMAINLAZUIATIUAUTIUTUIN 5 580U WA

A15USEEIU AR 2

49



Msarsudlawmaluladansawnauazuinnssy I 10 adud 2 wouaeu - &vuieu 2567

a1 [

M19197 2 wan1sAnwANNTanelavewliniidessuunniu

9

NAN1SAATIZN
$5189n15U53LUY

X SD. szAu

1. AUNTLUIUNS/TURBUNNSIINUTEUU 4.12  0.68 110

2. AUUSEANSNINVBISEUU 4.19 0.49 170
3. MUANAZAIN A@89U 422 0.53 110
4. $uiev 426 0.44 110

390 420 0.53 4N

‘:4' = = vaa
31nM1519% 2 wan1sAnwianuianelaveldnideszuuly
AR INAFUE IUTEUU WU dldnuiiauianelaseszuun
Wawrduluninsin eglusedvunn (X = 4.20, S.D. = 0.53) AUl
Al aulinnuianelaniniign As duilen (X = 4.26, S.D. = 0.44)
| Y a 9] P = v a a Y &
dunuigldauianuiiseladesfign As dunseuIun1s/Tuneu

Ashauseuu (X = 4.12, S.D. = 0.68)

7. d5UNa WazaAUsIeNaNITIY

7.1 NANISHAIUISEUVANTAUTA 8133 AN1591uTln
Uszaun1sadlivntn nsdldnw arvndsunaluladaisaumnelaznig
doans Tdnwaznsldanluguuvuiuleduuedetnedumesidn §3de
1AEN1531AT1$RRBNUUUITUURIUNG BN NITIATIERBNRUUTEUULT
TngaaugL9uuea (Unified Modeling Language : UML) uasWmun
izmmquwﬁ’mﬁmiﬁwmizw (System Development Life Cycle

: SDLO) vhlvinswmunszuulanadnsnssmiuaudein1svesldey
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nazfiUszAvBaimnnsviny Geaenadestunuideves fmn A3
$atl uazeenua Wdua (2559) livinsfnwiaunssuuadiuayuns
mupmiinlagldnstedene s iuled uaznsudasioudiu
Insdwsiflede szuuiiwaunddnvariduiunennaiady (Wed
Application) WAILNSEUUAIULUINIIVBIINATNITHAILITEUY Water

Fall Model WalunlUSWASHAIEA19Y PHP Wazasnkuudiufnne
Aldumelusinsy Appserv wagld MySQL dmsudanisgiudeya W
§9800AR 097 UUITBVR THU BT9u1T0U uazame (2562) 1
¥nsAnwiaunssuULugthanuiiinUssaunsaivdndsituinng
annuwAluladaisaunavesdindnwil nUseaun1salli g na e

Ya o

wadamsnumiieleya §37elalinsiinseiuageeniuussuuny
a a I3 a (% [ [ .

NUNITILATILY 0BNLUUTEUULTITR A 88 L0 uLea (Unified
modeling language) LLazﬁ’mmsz‘uummwqwﬁawsmiﬁ’wmswu
(System development life cycle) ¥Ml#iuINn1531AT1E% 0B NLUY
FEUUMUMGBHNTIATIZRONKUUTE VUG Ingegduuea (Unified
Modeling Language : UML) WagWmunssuunIung e 9asnIsnmun
3%UU (System Development Life Cycle : SDLC) lﬁmaé’wéﬁqﬂﬁaq
AUTUADUNITNNNU

7.2 nansUsziluUsEaANT A muesEuUlag eI IA1UnIS
Walurszuuwalulagansaumalagninsin wuin Yszansninves
szuulunmsiu eglusgauunniian (X = 4.68. S.D. = 0.60) uandln

3 1 a & [ = 1

Windnseuuinssuiunmsaudunesuduseuu dnsauaulildauny
dnsveuldszuu InsinivesAuseneungluntnrewmunzay Loy
Amsauvesuladilunuinels Fsaonndasiuauideves Wesing

ASATITY UazAMY (2565) NIviNsUseidulsednininuaznisdny
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Y
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a & a 24 a Q‘ 4 a o
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1 1 1 < ¢ & ::4' 1 o v & 1

WILNEAL18/DNN587U Tagn nsIuvesulmlunuInela vinliiuan
N1597731999AUsENa UMY TUNTN NN L ANV AT T UURNAI L1 9DNUN
a a a " > dl 1 U
fusgansanlunmsinegluszAuunniianauiu

7.3 nanmsdanwianuianelavesldaundseszuulunnau
nngutdusTUY nudgldaulianuionelase seuunaunduy

Tunnsau egluseiuann (X = 4.20, S.D. = 0.53) wansliiuinssuy

' £
v = =

Fvmurdudnrsrnduauldmuilas dunuresssuu Snssuruni/
Fumeumsldnuszueenuuulildaude wylidudeu Fuaenndes
fuaAdevesdnun Afwnniml uavany Mvhnsiaunszuunisnig
WaunszuuLuztnanuiinnUszaunsaivndndaiiufinnuanunin
sruwmeluladansaumavesindnwiiinUszaunisailnndn Ainanali
namsUszdiueuianelavesildszuvegluszdumniian wandliiiu
@ aspuudiwaund ud ansonevaueanisld e 1dauld
asounqu anunsanluldusslevilunismaniufiinuszaunisal
SeAnlizausumuaTnvestndng wazd Sunuilidoueaiiu
anuiinsvesaniuUseneunis wazdmaldSaauiisenanifionis
umsldetsazansainga lrduissuuiimannduiinnsddueny
I¥auil sfdusuveeszuy fnszuiunts/s uneunislduss vy

sonuuulnldaude wylidudeuaenndasiu
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Abstract

This research presents the development of Seabass farm Information management
system with Google Maps technology : A case study of Ban Bo Suan in Hua Khao Sub-district,
Singhanakhon Municipality, Songkhla Province. The system was analyzed and designed
by integrating with the Google Maps API as a web application. It provides convenience
for managing the basic information of sea bass farming. The developed system follows
the steps and processes of the SDLC Waterfall Model system development cycle theory,
serving as a guideline for problem analysis, system design, and development. The
database of the system consists of information tables of farms, locations and farm
photos. The system was tested using the Black Box Testing method, and its
performance was evaluated by experts in system development and information
technology across various aspects. The results demonstrated the successful
development of a data management system that caters to the specific requirements
of farmers. The system efficiently presents key information such as farm size, number
of cages, location coordinates, fish quantity, fish size, and accompanying photos for
concise report summary viewing. Furthermore, a performance test was conducted by

a group of 5 experts in system development and information technology. Their
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evaluation focused on assessing the system's efficiency, ease of use, and security
measures. The findings revealed that the system achieved a high level of efficiency
based on the average evaluation score (X=4.16, S.D.=0.47) Additionally, when assessing
user satisfaction among seabass farmers from the Ban Bo Suan Community, Hua Khao Sub-
district, Singhanakhon Municipality, Songkhla Province, it was observed that the
developed system garnered the highest level of satisfaction (x=4.52, S.D.=0.44) among

the 10 individuals who participated in the evaluation.
Keywords: Seabass, Information Technology, Collecting Data
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NUITBLLEUDNITWAIUI T UUANTAULNALN 8N153AN1SNITULE eUa N wek U
walulagiiauuy nsdinwyuvuitudeaiu duamie weuiallesdmuns darinasa
Tagaiun st seUUINIUN TR RLazenLUUTINeIUTINAY Google Maps API Tu
=3 a o = a [y v & &
sUkvuratIukendaty ieauazaInlunisumsianisteyaiugiulunisidesan
NN %QizuumimwmuwuhﬂumauLLazmzmumﬂumwmwamswwmswu SDLC
(Systems development life cycle) wuu Waterfall Model L‘i’ljﬁmﬂiz'&gﬂﬁ{f Watduuuima
lunsTaseridgun senuuukaziaulssuy lnggiudeyavesssuuusenaulunie
MINtayaves iy WSt aaui waramateveaiy sautsuneulun1sneaeuTEUY
1ne38n1sMndauUlUU Black Box Testing hagi un15Uselliuyse@n5AMAIUATN 9 289580
lneidgimaamunisianszuukazmaluladansauma nan1TIdenuinseuuiiaundung
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¥
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1. UNUI

welulafansaume (Information Technology, IT) Huidumeluladfifianuddalu
Hagtiu mavszgndldmnuimanaluladuazineinsifmimsiuaesiame fanunsn
ahauszlonfludusing q (oana Beudid, 2560) wu danisteyanityywiosdiu denis
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Fonnu grudeyaideiiudl wanwiumisiidsuaznmusgnauveaunasauidug iy,
viashiu vil¥insdnnisteyaisyavinmenntunasdldauansadndstoyaldeaazan
nazsIagy (st Sauglen, 2562) waluladansaumadsgninuimuiion1sianisdu
nuns Teludunandn n13dan1smInan waznisuussunaasael wagdelmAayad i
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3.2.2 gauasyuu anunsadldauszuy danisveyariinldausyuy
wavannsaiFengleyaiiionansseauls
Mndufiferniseesnuuulasiadauagaruduiuvostoya (ER-diagram) iilo
osueivdulsznouiimuaesadeyaiivrgninifvadlugiuteyavesszuu dsuszneuly
#e 319141 (tbuser) A519WFY (tbfarm) A519aALT (tbplace) WazANT19AMEY

vo13u (thimage) FasUfl 5

Y

tbfarm

farmID(PK) int

tbuser farmbetail varchar

ulbD int farmQuantity varchar

uEmail |varchar K farmType varchar

uPass varchar farmsize varchar

uStatus |enum('admin’, 'user’, 'pending') farmLatitude |float

<\> farmLongitude |float

UuID(FK) int

tbplace

pID(PK) int
pOwnerName varchar

pGender enum('man’, 'woman')

pDetail text thimage

pContact text imgID(PK) int

pMobilePhone varchar imgDetail text

pLatitude float farmID{FK) varchar

pLongtitude float

uID(FK) int

UM 5 lassasauaganuduiiusvesdoya (ER-diagram)
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Abstract

This research aims to 1) design and develop an internship management
platform for cooperation between educational institutions and establishments using
responsive websites and 2) evaluate the efficiency of the platform. Platform developed
in responsive web format to support devices with different display screen sizes and
can be used from anywhere there is an internet network. The platform is managed by
a computer engine which installs LAMP server to run as a web server and uses MySQL
to manage the database. The development steps are 1) problem definition, 2) analysis,
3) design, 4) development, and 5) testing. The target group is users, i.e., employers,
lecturers, and students of 50 people by purposive sampling. The research tools were
the platform and an efficiency questionnaire. The statistics used in this research are
average (X) and standard deviation (S.D.). The research findings showed that: 1) The
platform can be displayed on both personal computers and mobile devices, the

operation of the system is divided into 2 parts: front-end web applications and back-
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end web applications, and 2) the level of platform efficiency evaluation results is the

highest level (X = 4.63, SD = 0.49).
Keywords: Internship, Establishment, Digital Technology, Platform
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Personnel Management System for Savings Cooperative

Pa9nm Naaudl’, Aana Useaosswitug’, asdy lvesiwgs,
auiln dugliu™ war Mydand was'

LAY INYINNSADURUADS AULINYIAIENT UNNINSIBBWUTA

Alongkot Gongmanee', Siradol Prakhongtanaphan®, Sorasit Chairat’,
Somnuek Sinthupoun® and Panuwat Mekha'
'Department of Computer Science, Faculty of Science, Maejo University

*Corresponding author: somnuk@mju.ac.th

Abstract

The goal of the savings cooperative personnel management system is to develop
an efficient personnel management system in savings cooperatives, including simplifying the
collection of various documents because, under the old system, all data was stored in an
Excel file, which decreased the efficiency of document searches in the personnel
management process in savings cooperatives without linking the personnel management
system in the savings cooperative with other systems in the cooperative. We developed a
cooperative system and collected data from a sample of employees in Samut Songkhram
Province savings cooperatives by collecting medical expense information, reimbursement of
child tuition assistance, overtime employee salary balance, additional and deductible
amounts of employees, bonus amounts, late arrivals, employee absenteeism, and
connecting the developed system to other systems. The system had been experimenting
since June through November 2022, and it was found that the system can handle: 1) welfare
work (medical expenses, child tuition, and working overtime); 2) salaries and bonuses and
3) recording time attendance out of work (employees are late and absent from work)

efficiently.

Keywords: Personnel management system, Cooperative system, Medical expense,

Tuition, Overtime
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COVID-19 Game for My Beloved
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Abstract

COVID-19 is a serious epidemic in Thailand and around the world. The practice of
keeping oneself away from being infected by COVID-19 and protecting yourself from the
spread of COVID-19 to other people is still necessary, especially for high school students.
Because students have joint activities in both the classroom and outside the classroom,
infection and spreading in schools can easily occur. The game for those | love was developed
as an RPG. The objectives were: 1) knowledge about COVID-19; 2) knowledge about COVID-
19 prevention; and 3) knowledge about the preliminary use of drugs to treat COVID-19. The
result was that the learning outcomes of the players tended to improve in the mean in two
aspects, consisting of 1) knowledge about COVID-19 and 2) knowledge about the preliminary
use of drugs to treat COVID-19. There is only one aspect that does not have a better average

trend, namely, knowledge about COVID-19 prevention.

Keywords: RPG game, knowledge about COVID-19, COVID-19 prevention, drugs to treat
COVID-19, home isolation
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(Player) @unsatiny (Play) @aunsaoeneanaininy (Quit) dnunsansrndsanyle
(Setting) @wnsaLdu (Walk) aunsaniela (Dead) ansnsanganule (Paused) a1unsaiden
Amauld (Response) anansaiiulamuld (Use item) diauanunsaidigamula 3 s lnediu
uiagsuaziinsianauszidiunanudvesiiausenuiduaziuy Wouansds Anwdidiau

azlasulunmazau
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4.3 NTPDNUUULNYYIUNY
onmavaany TnonuiBunui fiduudazasuiissnudoadaiy n1soonuuuiyis
sonuuulagiiumnuiSeuielidudou Tasyndn (Main menu) Usznause Suin (New
game) BunuAB1niLEY (Continue) faAtdeany (Setting) Tudinlwdiny (Save file) uay
oninu (Exit) LynganudIns1? (Paused) Usenausendulufindinud mdsausg
(Resume) 19lainy (item) Tudin (Save) @aniny (End same) daun1smauau n1siauly
F19rI (W) N136Aun1ge (A) n15LAU0e8vaa (S) kazn1siun1swl (D) @aun1siuves

wagn1suareazldayuis (Spacebar)
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la5alanna
v

3) anusineantugninwlsalain-19

2) anusineatunstesiulsalain-19
a Y a ) )
A 5 wananistianuslsaladn-19 n1slesiu waznsiny
U 6 v 1 .&J ¥ 1 LY Y 14 = -'-N' U a
N13IANARIAAUNI Ve ull HidurdennlaiseuiuazAnuviieidulsalain-19
Fen1steaiunazisnisshw iauaziingnisussiiuesAanuilaedegaunuudsdedadl 3
FLA0N 91UIUNTINUA 10 9 U982 10 AzWUY AALTU100 AzLuu 1aslUshnsSUazNanIs
Usziluoandunse A 89 F laeazls A Azuuuuinnin 80 Azuuy 19 B Azluy 70 Aziuy 1o

C AZWUU 60 AZLUL b9 D AZLUY 50 ASLUY WAL 19 F ALLUULa8N3 50
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a19un19911911 (Sequence diagram) “UENﬂ’]ﬂﬁﬂmuilﬁlﬂ’ﬂiﬂiﬂaﬂ—l9 9213191NN3
ffiaunumanuidiun 10 mwdedsioideonuasuuazerunnuiimumnuiiiosous
wazshamudladeaiulselain-19 nstlesiu uazmsdnu mndudiduasdngnisussdiu
psdmmindemamiiduuulsiodnny 10 4o devihnsussidiuaiagiauaglazuinse

~ = I van vo = o A
LWE)LLﬁﬂﬂﬂQ@\‘iﬂﬁ'ﬂqﬂngLﬂi‘U%flLLE‘WN@QJY]WV] 6
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vauniangiae dwfine (Enemy) ddliunside funsssesiasdudineitonsldvin
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A (Damage) Tdrlay NsAuvLEaY Hlauazidend@inasdiuiuiesas 10 don15gnau

U 1 ATY WUATLUUIINANAITINVIELAY
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& o o a
%;N?jﬂﬂ@ 100 ALLLUU Iﬂﬂﬂqi{j@Qﬂu ANTVU bASAITLLAAINAASLLUULAAIAIAINN 7

HP = HPstart + Prevention - Damage (1)
(HPstart + Prevention - Damage) 2)
HP = * 100
10
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' P v ) o a <, | a v o & v
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2/ dl o g o a d’j U ¥ U dl
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v Y

vdansiiindnuauvedhisa SARS Cov2 Minelminlsafindelisalalsuaaiugluy 2019

1 v [

38 COVID-19 Yagtuedisndesioluemanlunissnudiie fiaussdeaivevind

¥
a

#1 (Medicine) Noguuldzitaniaziienluinwig Uiy aviviosuuuilvianun 3 viee uasusaz

a

v = [ < v v < v
Viosvrilenagviesar 2 ¥In 59U 6 930 HiaudzAesw NN 3 sialuivinali
Asug WedlushwgUie uassagiinuenziiesdanuineriunsldensnw degrauy
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A ¥ 4 ¥ ¥ a U aa QI e d‘ gj Y 1 4 = Y1
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'
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HP = HPstart + Medicine - Damage (3)
HPstart + Medicine - Damage (@)
HP = *100
10
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Abstact

The purposes of this research were to produce tourism destination media to
revitalize the economy after the flood situation of Mahasarakham province in the form of
Infographic Animation, and to study the satisfaction towards the media. The tool used in
this study were (1) tourism destination media to revitalize the economy after the flood
situation of Mahasarakham province in the form of Infographic Animation and (2) an online
questionnaire to study the satisfaction of the tourisms towards the tourism destination
media with 100 samples. The sample used in the study consisted of 100 tourism, obtained
using the accidental sampling technique. Data analysis were frequency, percentage,
mean, and standard deviation. The findings showed that (1) tourism destination media to
revitalize the economy after the flood situation of Mahasarakham province in the form of

Infographic Animation had an efficiency at hight level. The tourism destination media
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consists of five videos : 1) Macha Khong Kud Wai Park 2) Phra Mongkol Standing Buddha
3) Phra That Na Dun 4) Kosumphi Forest Park and 5) Wat Pa Wang Nam Yen, there are
developed in Inforgraphic and Animation. (2) The samples show in satisfaction with the
tourism destination media to revitalize the economy after the flood situation of

Mahasarakham province in the form of Infographic Animation at a high level (x = 4.35,

S.D. = 0.79).
Keywords : media; tourism destination; revitalize economy; infographic animation
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