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(@) NMFIATIEHATNTNITT U MUY TENIARUENTTUAITUIATFIUNITAANAN YT B
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4.3 A1319UAAINTTIYRUTEIHAANENSITEUTVRMANEAT (PLOS) AUAINNAIANIIVBINAANS

n13euiileduUn1sAnen (YLOS)

YLOs PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
YLO 1 v v v v

YLO 2 v v v v v

YLO 3 v v v v v

YLO 4 v v v v

4.4 7139 MUNANANTURUS TN TINAFNSNTITBUFIAAnTaiuasAUsENaUNTSISBUS YRS

Bloom*
i Bloom Taxonomy
Cognitive Domain Affective Domain Psychomotor Domain
(Knowledge) (Attitude) (Skills)

Kl | K2 | K3 K4 |K5|K6|ALl|A2 | A3 | A4 | A5|S1 |S2|S3|S4|S5
PLO1 v v
PLO2 v
PLO3 v v
PLO4 v v
PLO5 v
PLO6 v v

4.5 M13198FUNYTEAUNAANINTITEUIUARZAUYEIUGY

Level Cognitive Domain: K Affective Domain: A | Psycho-motor Domain: S
1 Remember Receiving Imitation
2 Understand Responding Manipulation
3 Apply Valuing Precision
a4 Analyze Organization Articulation
5 Evaluate Characterization Naturalization
6 Create - -
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Artificial Neural Network

NN5L38U3LTIAN

Deep Learning

Ty usshvslumaluladdansos

Artificial Intelligence in Smart Technology
WtaiAwnslygUseivguasInensauiu
Special Topic on Artificial Intelligence and Computing Science
lasamITenslygiusshvgiagineinisaum

Research Project on Atrtificial Intelligence and Computing Science

3) ngudvuden WhdenSsuseivseluil litiesndn 12 witefa
Fo3vn
AUNITLTIRYAUS
Differential Equations
N UHIUIU
Number Theory
nsvhdosunasnsUszend

Fundamental Graphs and Applications

u28nn
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

Nu2enn
3(3-0-6)

3(3-0-6)

3(2-2-5)
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e oA eRhl)
AICS2104  MFIATIZATIRAINAIENT 3(3-0-6)
Mathematical Analysis
AICS2201  MsdANsUeya 3(2-2-5)
Data Manipulation
AICS2202  N1sUARINNTBYA 3(2-2-5)
Data Visualization
AICS2301  Buimediundmiuynassnds 3(2-2-5)
Internet of Things
AICS2302  MTIRTwnveyavuInligy 3(2-2-5)
Big Data
AICS2401 AN AAASLTIAIUI 3(2-2-5)
Computational Science
AICS2402  S¥UUTINIDINILY 3(2-2-5)
Business Intelligence Systems
A. ¥UINIYIRNUsTAUNITIIVITN/AWNaRNYT 7 Wenn
Tdornussaunsaivdnwdoaniadnunaslangumis
e Tein e
AICS3501  nswisesiElnUszaunisaivdndygnussAvguasineinisauin 2(90)
Preparation for Professional Experience in Artificial Intelligence
and Computing Science
AICS3502  nsinUszaun1sallvdndyausshivguasineinsaiuiu 5(450)
Field Experience in Artificial Intellisence and Computing Science
ED)
e Fewn nuaein
AICS4501  @nnafine) 7(450)

4. KNIV ADNLES

inAnwudeniseuansedniniaaeulundngnsseaud

Co-operative Education

6 BUBNA

a

Sy

Weas1e Ahigiusedvneessulwakaz lulisiedvnmrunliseu

WI VRIUMINGIFTIUAY)



2.4 WHUNISAN®EN

52

Yn1sAnedl 1 AMamsAnedi 1
NIV | IHERY Ha3 wiaefin | need | UUR | Anwndoe
AULDY
Anwhly | CRRUGEN [wsusmeluladndsa 3 3 0 6
(Usdv) | 101 Digital Technology Trends
Ny | AICS0101 LLﬂﬁ@ﬁaﬁuﬁm 3 3 0 6
Basic Calculus
AU | AICS0103  mManAmnA1Ens 3 3 0 6
Principles of Mathematics
AU | AICS0201  [@dd 1 3 3 0 6
Statistics |
Fvwnu | AICS0301  [nwdangudmniulygyiusshvguay 3 3 0 6
ANYINITANUIU
English for Artificial Intelligence and
Computing Science
Jwny | AICS0302  pssenussamasnguaned msulagyiussiivg| 3 3 0 6
Ethics and Laws for Artificial Intelligence
374 18 18 0 36
Sruautaluy/duani 54
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Un1s@nwdl 1 aansAned 2

NUINIYY | IWEIY Ha3 wiein | naef | U4UA | Anwidae
AULDY
fnwhly | CRRUGEN jnwndanquantle 3 3 0 6
(U9Au) | 104 Lit Up English
WU | AICS0102  ARARadIMIUNITATIHUUTIADY 3 3 0 6
Calculus for Modeling
AN | AICS0202 @6 2 3 3 0 6
Statistics Il
Jwnu | AICS0303  [Wasulaznsilisulusiunsu 3 2 2 5
Flowchart and Programming
Jen | AICS1102  [NuAiaLTeLEY 3 3 0 6
U9AU Linear Algebra
Fwnen | AICS1104  Ranadinenans 3 2 2 5
U9AU Discrete Mathematics
994 18 16 4 34
Sruautaluyduani 54




54

Un1sAnen 2 nManisined 1

NUINIYY | IWEIY Ha3 wiaein | nawf | UUA | Anwidae
AULDY
fAnwill | CRRUGEN malfiesdandes 3 3 0 6
(U3Av) | 103 Smart Citizen
fAnwivily | CRRUGEN 3 3 0 6
(@on) | XXX
Fwwen | AICS1101  [amesiAaAda 3 3 0 6
U9AY ector Calculus
Pre: AICS0101
Jnen | AICS1103  [sumenfimnzauiigauasnisussen 3 3 0 6
U3AU Optimization and Applications
I nen | AICS1201  uudNaedeadi 3 2 2 5
U9AY Statistical Modeling
Jvwen | AICS1301  manmstyauseivg 3 2 2 5
JaFiu Principles of Artificial Intelligence
379U 18 16 4 34
Sruaudaluyduami 54
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Un1sAned 2 nManisAned 2

NUINIYY | IWEIY Ha3 wiaein | nawf | UUA | Anwidae
AULDY
Anwvhlu | CRRUGEN  nsdnnisannusiunsmnenisidu 3 3 0 6
(QSTa0) 102 Financial Stability Management
fnwily | CRRUGEN 3 3 0 6
(@on) | XXX
en | AICS1106  RENSITsLa 3 2 2 5
U9FU Numerical Method
Pre: AICS0303
wnen | AICS1202  [ingn1steya 3 2 2 5
UIAU Data Science
Jen | AICS1402 maﬁau%}uam%a 1 3 2 2 5
U9AY Machine Learning |
ven | AICSxxxx 3 3 0 6
\den
374 18 15 6 33
g luyduam 54
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Un1sAnwdl 3 aanisAned 1

NUINIYY | IWEIY Ha3 wiaein | nawf | UUA | Anwidae
AULDY
fnwvilu | CRRUGEN 3 3 0 6
(@on) | XXX
en | AICS1105  [luudnasudentinans 3 2 2 5
U9AY Mathematical Modeling
Pre: AICS0101
Jwnen | AICS1303  [siSeuvenaies 2 3 2 2 5
U9AY Machine Learning Il
Jnen | AICS1304  [lasstieuszaviiie 3 2 2 5
UIAU Arificial Neural Network
ven | AICSxxxx 3 3 0 6
\den
ven | AICSxxxx 3 3 0 6
\den
374 18 15 6 33
g luyduam 54
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Un1sAnwdl 3 nansAnwN 2

NUINIYY | IWEIY Ha3 wiein | naef | U4UA | Anwidae
AULDY
fAnwvily | CRRUGEN 3 3 0 6
(@en) | XXX
wnen | AICS1305  NNSSEusiaean 3 2 2 5
VAGHY Deep Learning
Jwwen | AICS1306  Payguseavglunelulagdanios 3 2 2 5
U9AY Artificial Intelligence in Smart Technology
Jwwen | AICS1401  phdeieiumalygussivgeazinginis 3 2 2 5
VAGHY AU
Special Topic on Artificial Intelligence and
Computing Science
Inen | AICSxoxx 3 3 0 6
\don
39U 15 12 6 27
Fruaudalue/duani 45




nguN 1 HenunuinUszaunsalivnan
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Un1sAne ¥l 4 aan1sAneN 1

NIV | IHERY Ha3 wiaefin | naud | U§UR | Anwidae
AULDY
Jvwen | AICS1402  lassnsidennstyguseivgiazinginis 3 2 2 5
U3AY AU
Research Project on Artificial Intelligence
and Computing Science
uden | XXX 3 3 0 6
w3
Jnden | XXX 3 3 0 6
w3
| AICS3501  [nsksesEnUszaunIsalivn T 2(90) - - -
Uszaunis Uy Useivgiagingin1sAuim
AT Preparation for Professional Experience in
Artificial Intelligence and Computing
Science
374 11 8 2 17
Sruautaluvduami 27
Ynsdnwdi 4 manisnendi 2
NI | SHEIT Ha3 wiagin | nawf | UUA | Anwidae
AULDY
WM | AICS3502  [snUssaunsainandyaseivguay | 5(450) - - -
Useauns ANIN1TATUIN
AT Field Experience in Artificial Intelligence
and Computing Science
Pre: AICS3501
394 5 - - -
Srurudaluyduam 450
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Un1sAne®l 4 aan1sAneN 1

NIV | IHERY Ha3 wiaefin | need | UUR | Anwidae
AULDY
Jvwen | AICS1402  lassnsidennstyguseivgiazinginis 3 2 2 5
U3AY AU
Research Project on Artificial Intelligence
and Computing Science
uden | XXX 3 3 0 6
G
Jpuden | XXX 3 3 0 6
1S
34 9 8 2 17
Sruautaluvduami 27
YnsAnudi 4 nanisinendi 2
WUIAIYY | SHERY Ha3 wiaefin | naud | UUR | Anwdae
AULDY
N | AICS4A501  [@nRafine 7(450) - - -
Useauns Co-operative Education
AN
374 7 - - -
Sruaudaluyduani 450

3. ANDSUIYSI83Y

seyllunianuan n



4. nMsRANINANTIRER3TuLAasATU

a o/ =

4.1 NIRAINAGWSNITEEUSAUNINTFIUAMIAITTAURANANE W.A. 2565 (MUINIVIANEINILU)

q bl

a =

MIRauINan1sseuwiazmuluseIn I @nwinill fvuanan1siseus (Learning Outcomes) 4 Au Aail

UINTFIUNANTTEUS

nagNsNIsHay

nagnsnsusziliunanisiseu;

AT
Y

1) Ianutnlanuifn 1ann1gs Neuau
UYWEANARNS dIRNANEnT ANAAENS Ine1Fans
LAZNWIAERS

2) @NINATIN FuATIEALazIAINIAY
UYWEANARNS dIRNANEnT ANAAENS Ine1Fans
wazwalulad nrwenansluusulalunisfing
dmsumsaiinluganana

3) @NUNTAYTUINTANUIATUNYWEAERS
dapuenans adlnenansineieansmalulad
aweani thludueiesiiolunisBouaztilule

Tudinuszaniu

1) U UAaS w8 ninwen1an1w)

[fionnsdeans senInayARAGIENIs

e we 81y Weu fanwilneuag

A1 TENABE 1N ZaN LY
o

Y Y a A a wva a
Tviseurininwe asloUfjumase oy

Y

fifgoudugerwsanuazain
2) dfaNTTUTEANAIINAR FUUUY
oAUTIBNgY ot auanI LT L
INNISTPUTNTUAIMIAINS Lo
Tnelulad vieTBmsiivannuae

3) danszuaunsBousiuiulng Sou
AnAn uAtdgmanaatunisaldgm
nIdiAnYn 91UeNe 9 NTeunaUTYUS

Tuvieadunviannnane

1) NM3UTLHIUNAIINNITAILNS
WOANTIUNITIEU N1T0AUTIY Vinwe
U

2) PINAIIMUANTTLA B
Aanssu lasenseng 4 dienis
Usziliumnug vinwe wag Audnvae
fidaanis

3) AMNNITNAFDULDYTIUNUE NAN
1A Uanenia %39 take-home

examination

09



UINTFIUNANTTEUS

nagNsNIsHaY

nagnsnsUsziliunanisiseu;

1) AnwuagflnUtRasdudiud de
nsUsNsgNYY Nseldyusudugiu
nsseus

5) AN13L38UNTABULUUNAUHATY
afanssy Tuduwseu venduidey

4
waraoulall

PINwy

1) fAua1LNsATIZIIT B R TusE Uy

2) dauarursatunisuseidudeyauuifnuay

a

wangulninnuvastoyaivainvateuaglivoya
TauuAteym
3) finslimgnasasdeiausiuglunisuitymeds

a5n9asse

YV a

1) Innsruaumsiseusniulvigiseu
Anvinwe asileuUnate Inediaou
Jugghuneanuagann

2) SLANAUAN FUNWT BAUTIENGY

=~ [ s

W AUNAUDDIAAINNS T bAINATT
WFeug n1suarmiadug taeld
wialulad wseTsn1sAivaInuale
) = va v Yy
3) §anszurumateui iUl iSeu
Anfn wAdgannaarunisaltigm
= 1 Gl | a
nsfnwIwngg viseunanseusly
VinsdunvaInay
4) NI IUNITADULUUNANNEAIY
mananssu Tudulfou uentuiliou

waraoulal

1) n1sUseiduna’inn1sdaing
NOANIIUNISIIEU N130AUTIE TNy
U U

2) MINAIMNUANITEIY Tus
fanssu 1AT9AN5A19 9 L7 8N
Uszillumnug vinwe uae Aasdinuy
fAfosnns

3) INNTNAFBULDYIIYNUIY NA
1A Ya1un1A #3 9 take-home

examination

19



1'%
AU

UINTFIUNANTTEUS

nagNsNIsHaY

nagnsnsUsziliunanisiseu;

385554

1) fimnudedndgainuazusengAnuliunuuegng
Aludany

2) Adepswanadnnusuiaveuienulaay
GRGH

3) ffino1an \dvaay Beirlaifiowineddu uazsuils

AVIUARTIUYRIDY

1) 9nT2UIUNITIT8US LT uLae
dadsuliin1snIviun B3 ods19
Afisusaulunguidndnw TiiSeu
LAANISSURAYBUABAULDY A9 1
A o € a a v
ANUTRENY g93m Usenganulvdu
1 d‘d U

WUUDEN9NA L UFIAL

2) jasuapAuLNINLL 8nLA 8Ny
AMEIIY A3usTTululomNasuyn
5187391

3) NNSLAAIDDNTINITLTULUUDE1IN
AY8981A1TENABUTINYIUNADE DU

< ‘&J 1 v 2
UAINUBDBNNINDHNDULLALEIAU

Y

v v F %

4) gaulvianuddgiunisasiaite

o

ANHTINDLIAT WATAINUSURAYBU
N1UNanIsuNIssgun1saauty
AU UNANNAUININT T Tuu

a

Sy WaNYUSeU wareaulay

1) Uszilluanndugndnanisisutay
NISTINANTTUVDIUNA nwA
WigueunuresurgUsenau
Aanssufiueuming

2) UL T ungAnssuNITL3 UV
WAAN®YY LU N1sAsematianluns
WduSeu nnsdeay anusiwiely
NM3yiuUngy

3) d5rauazUseiiuannanuAnTiy

VBINN T ARY

aNwYYAAR

1) aunsadearsiuyanaduliegradussd@niam

WAz ENNTREUNUIINTlneLazA IRl TN A

a

Y v a

1) TAudAAUAaNISUNISIS oU

o

AMTARUAIUNTYIN D Wi

1) Useifiunaainnisvinaadudiy
2) MSWUNANYIUTLLTUAULD LAY

UIZLUUNULDY

9



UINTFIUNANTTEUS

nagNsNIsHaY

nagnsnsUsziliunanisiseu;

2) a1unsaviausandug s uuaztatswluady
uansawaznsUFTRdelBustadufaeuiing

3) danusuiinveulunisyiiau anunsavinwdu
n wazddrusalunisvinfanssy

N5 ﬂ’ﬁLLﬁ’NWWﬂ’J']&I%

2) dn1smuanid i wagaiu
Sutinvaulvuf U

3) fapus1e3yeingg wulmindnw,
lamsgndndamiue A yves
ANNFUNUT TENT1UAAALAY

AUENAYVDIANUTURAYDU

3) nMsUsziliungAnssulutuiseuy

€9



4.2 NAYNSN1TERULAZNAENSNITUTLNUNAANSNSI3EUS (PLOS) aandvdnennaly

PLOs s8azdn nagnsn1saau nagnsn1sUTELiiv

PLO1 Usegna bl aeA AUy aua1el | 1. UjtRseeiiniinueneanviiienisdeans | 1. msUssidiunaainnsdaunanginssuniSen
Wawerdse nansneaand | Erihayanafensils wa o1u @ou taniwilne | msaAune VinssU o
walulagansawne wazinalulad | $8en19EUIENABE1MLZEY 2. NAMIFMUANTZN Fua Aanssy
S5t luntsudnan a2 way | 2 AAnadeunmsdeunuunasauatansly | Tasenisdn 9 denisusadiuanud e uay
wounsaaElal sunszuaunns | TWieu venduliey wazeoulayl Qmaﬂwmwmaamlﬁ |
yaams ol 8y tiontsiann 3 mﬂjﬁmaawamwwma nanenA Uany
pgedBurtedonuiosuazdenuls NA 730 take-home examination
DE9A519ATIA

PLO2 ansaldinuzdadiasizd An | 1 dnszvaunsBeusiuiliiFoulninee ae | 1. msUssfiunaainnisdananginssunisiiey

uAtgym AnaseassALayAnae 9l
TN WATAMUSITU TUANT
WANVALA BYBARINS bUAIENS
#1499 ilonsiTeusmasndin iy

I Y o [ aa
ANULUUUILAZHAUNA

4
floufjuiass Inefifaoududdwernuazain

2. sgoumnuAn duuun efuTengy Wilewiaue
psdmuFildanmaiFeus maumamannui
Hnelulad vioTBnsiivarnnans

3. danspurumsSeusiuiiliGeuinan
witgvnannanunisaldeym nsdlfine usneg
visounasisousluriesiuiivarnvany

4. dn9i3suntsaeuuUURAHAUTIRan Ty Tu

FUSYU UBNTUB Y waraoulall

M3eAUTEY NinweUUus

2. INMIRMUANTITL Fusy Aanssu
Tasanissng 9 iiemsUsuifiunnd vinwy uas
AnudN L TIFEINS

3. INNINAFBUIDYTIENUIY NA19A Uany

A1A Y38 take-home examination

1%



PLOs s8azdn nagnsn1saau nagnsn1sUTELiiu
PLO3 fanusanudlaluendnwaluay | 1. danszviunmsisousnuulidiToulnvinee a9 | 1. M3UssdunaanmsdaunangAnssun1sisou
Y Y Y
AN YaeTaiusTsy wWie | HoUfjuRas lnefidaeududdiwisanuasain | nsedusie inweUun
1158159 $nwn Sl USuwa sy | 2 sEaNauAn duuwn eAUTEngy ietdlaus | 2. 91nN1SMMNANITEIU 3UU AINTIH 1AINg
Lasiaun Sr8Sadninign ansy | 2PANNITLAINMEENT nswanANs Tae | g 9 densussiiuaNs inye way AnaNYY
Y N ]
8 T o 0B THmalulad sesn1siivainuane NABIN1T
wazn1andlaluvosniu
v o a va v vy = a Y ' |
3. Yanszuaum B euiniulviSeulndn undey | 3. 9ann1snadeugessieniig natania Yaie
naaumsaldey nTEANE UANN 9 WSeUMEs | A1A 138 take-home examination
a Y a o
Seusluviediuivianvany
4. TANITTPUNTADULUUNANNAIUTIINANTTY Tu
TuTeU UanTuTeu Lazoaulal
PLO4 Wlawazeaudulutendnualuay | 1. danszvrunisiteusiulviisouilniinges as | 1. nsuseliunaainnsdaunanginisunisiseu
Y Y

AITNAAINNATYVDITWMUSTTU
A1U1TAY TUINITHUIAAAIANS
WILT19 A NIT8159 S Suld
USuLUasu wamnausuimusssu

lA8E19a319a55A JANAT Lazaae

a o = I3 & a
ANFAUNAMUUUNALLDINA

A a wva a N Y < Y o

19U URa3e neiigaeulugddnuigainuazain

2. 5¥ANAIINAR Fuuul aAuTIenguLiadaue
aaAANUTlIAINNIsIS B MTLaIALg lng
THmalulad wseTsn1svainuaie

3. donsrriumsseunnillagSeurnAa uidem
nanunsallen NIEANY 1UANY 9 USaLMAS
a Y a o

Seusluiounvannvany

4. IAN1FLTHUNTADURUUNAUNAIUNIAINTIU TU

a gj a 6
SuU UanTULSEU wazeoulal

M3eius 1Y inweUfun

2. INMSAIMUANTLINY Tu Aanssy TAsenIs
#14 9 ttensUszifiuneg vinue uay Aadnva
fifoans

3. AINNITNAFBUYDHIIENUIY NAa19A1A Uane

A1A 9138 take-home examination
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4.3 WHUTILAAINIINTERIIANNTURAYDUNATWSN1TTUZANUANgATEI18797 (Curriculum Mapping) uanAYAnyIN3IY

ARV I HRINGHERRMEATT R ek

IWEIVN Fodun (Program Learning Outcomes (PLOs))
PLO1 PLO2 PLO3 PLO4

nauAYIUIAUEEY
GECRRU101 wsuawAlulagfavia (Digital Technology Trends) K3 Ka K2 Al
GECRRU102 MsdanIsANTuAIYINeNNT Ry (Financial Stability Management) K3 Al
GECRRU103 Walileedaasey (Smart Citizen) K3
GECRRU104 nwoanguanda (Lit Up English) K3 Al
nguIvIRDNETY
GECRRU201 NVENEIUAITEN (Law Survivor) Kd
GECRRU202 28710398 (Smart Science Literacy) Kd K2
GECRRU203 nselugaa (Stargaze with Me) K4 K2
GECRRU204 AUsEnaun1silelviyAfdvia (New Entrepreneur in Digital Age) K3 Kd
GECRRU205 %iude (Media Literacy) K3 Ka
GECRRU206 sationfad (Artistic Taste) Al
GECRRU207 TUsIIAI19E55A (Creative Culture) K4 K2 Al
GECRRU208 \Wees18@n®n (Chiang Rai Studies) Al
GECRRU209 p9nwuUUin (Love Design) Kd
GECRRU210 Uguneuravinedldl (First Aid) K2
GECRRU211 M ngludinusgd1iu (Thai in Daily Life) K3 Al

99



ARV I HRINGHERRMEATT R ek

SHEIYN Fodun (Program Learning Outcomes (PLOs))
PLO1 PLO2 PLO3 PLO4

GECRRU212 FAEaTMUsTTUEAULINT (Know the Language and Culture of the Dragon K3 Al
Land)

GECRRU213 i’mmuazi’@uuﬁﬁmLmuszmqiz (Know the Language and Culture of the Sakura K3 Al
Land)

GECRRU214 TN TAUSITULAUANT (Know the Language and Culture of the Kimchi K3 Al
Land)

GECRRU215 umassEviediening (Amazing Thailand) K3 Al

GECRRU216 M3sdudtuiia Be My Guest) K3 Ka

GECRRU217 LE@URLAINI5UIANS (Charm of Service) Ka Al

GECRRU218 L‘ﬁlmmgﬂiiﬂ (Tourism Therapy) Ka K2

GECRRU219 LR (Games for Life) K2

GECRRUZ220 1YL UTUARA AU YN NULAEAI1U91Y (Brand Ownership of Health and Kd K2
Beauty Products)

GECRRU221 HUNUINT AWnWIY (Recreation and Camping) K3 Kd Al

GECRRU222 KU (Life Map) K3

GECRRU223 auBileWuTin (Meditation for Life Development) K3

GECRRU224 1138MN5LdIAN (Social Etiquette) Ka K2

GECRRU225 guamdAsmsayulnsuasnisunndlve (Healthy with Thai Herbs and Medicine) Ka K2

L9



ARV I HRINGHERRMEATT R ek

SHEIYN CnkLie! (Program Learning Outcomes (PLOs))
PLO1 PLO2 PLO3 PLO4
GECRRU226 Aauznsl93n (Art of Living) K3
GECRRU227 ansurianaudugin (The Science of Leadership) Ka
GECRRU228 Fudr30m (How to Survive) K2
GECRRU229 USUr09n1u839 8 Lﬂﬁlau%’m&iﬁqmﬁﬂ (Feng Shui Adjustment for Enhancement <@ "

Life Prosperity)

89



5. NMIRAININANTIREUITULARZATY (MUY NANIEAT)

5.1 NIHAINAENSNISIIEUSAUNINTFIUAMIAITTAURANANE W.A. 2565 NUINIVUANIZATY

AU WINTFIUNANTTTEUS NagnNsN1sEaY nagnsn1sUsiiuNanIsseus

N3 1) fienufuazidilafoatu msdndediuan ms | 1) Msussens (Lecture) 1) M3aeudelluy
Weudanu nslusunsy adaans anuandy | 2) myaeulaeiduufjuf (Practice- 2) MyaouUUn
ane LLas‘wa”ﬂmiﬁugmwNé’mﬁaﬁywisﬁwﬁuaz based) 3) NSABUULEUD
INYINTATLIN 3) MseAUT1Engu (Group Discussion)
2) fmnufifeafuieiosile vevind wazgunsalil | 4) maSeluiesufliAnig (Laboratory
drAguazandudmsuanumulyaussivgiay Study)
INYINTALIN
3) dianuslunisuszgnaldesianuinieadinmans
atn wagInen1speuiiuneaiiuauiu
Uy seRvgiazing1nisAiuiu
4) ferwiifertunsldnudnguitonisdeu
TUsunsuwagnisauaiausivg o
5) fmnufifeafuanudfguazanudnduues
F3TITULALITIOWTTUEMTUNUAY
UyayseRvgiazing1nisAuin

Vinwe 1) awnsauszendldesdmiuinuadinenans aid | 1) M1susTeny (Lecture) 1) M3audelley
LaZININITABLNINBSTUNITHRIUIIUAY 2) MyapulneiuUfuR (Practice- 2) MUY Un
Uy seAvguazinginsawinle based) 3) NMIAANANEGFANTTY
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A WINTFIURANTITEUS nNagNsN1TEaY nagnsn1susziiunanisiseus
2) anwnsaidenldiedosile vevin$ wazgunsali 3) msefusengu (Group Discussion)
drAguazandudmsuanumulyaussiviiay 4) nMat3euluiesufufinig (Laboratory
MeNsAUI AL 1NN Studly)
3) annsabinwdaingwlunsweulusunsy 113
AuaIANsvd 9 wagn1IEUUNANLINY
Ty seRvguazinginisawinle
4) ansaunlateynianyniinle
RRIILERH 1) Sulinvausiafioasdny 1) aoaunandomlunisinmadounts | 1) Ussdunnwginssumsiiouuas
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WAV 93U (Program Learning Outcomes (PLOs))
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
NguIYILNY
AICS0101 uAnnaiugIL K2, K3, 52
AICS0102 wAaRdad miUNTasIUUTIaDN K1, K2, K3,
S2

AICS0103 nanANAFNENS K2 A2
AICS0201 ane 1 K2
AICS0202 ane 2 K1, K2 S2
AICS0301 Awdangudmsulgauseivguasinginis

. K2 52

AU
AICS0302 I5387UsIaengnedmsulynUseavg K2 A2
AICS0303 Heuarn1a s ulusuns K2 S2 A2
nguAYIUIAY
AICS1101 ALADILARRGA K2, K3
AICS1102 NYAMIRLTILEY K3, S2 K3, S2
AICS1103 nMsmeTingaufigaiazn1sUszend K3, 52
AICS1104 WAANAAIEAT K2, K3
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SHEAN Fodun (Program Learning Outcomes (PLOs))
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
AICS1105 LUUTABITIAMINFNENT K3, S2 A3, St
AICS1106 WN9TIFNAY K2 S2
AICS1201 WUUIADUTIADH K2 S2
AICS1202 WeN3teYa K2 S2 A2
AICS1301 nannsUgyausehvg K1, K2 S2 A2
AICS1302 M3Beuiveaeies 1 K2 S2 S2
AICS1303 M3Feuiveado 2 K2 S2 S2
AICS1304 lasaingUseamiiiey K2 S2 S2
AICS1305 NsLSEuLaEn K2 S2 A2
AICS1306 Tyauseivglumalulagdanios K2 A2
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AICS1402 1As59n1537en190 1T yey1Uss A ug uase
- o 54 A3
MEINTAUIN
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AICS2101 AUNTTRYAUS K1, K2, K3,
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AICS2102 MBI K2, K3, S2
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SHEAN Fodun (Program Learning Outcomes (PLOs))
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
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AICS2104 NTIATIZATIALAAIENST K2
AICS2201 nsIANsveya K2 s2
AICS2202 NSuaRININYYA K2 S2
AICS2301 SumpsiundmiunnasIna K2 S2 A2
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AICS3601 nseseRrnUssaunsaiIn gy usshivg
WAZINEINITAIUIN >
AICS3602 n1sinUszaun1sali v intgygrusshviuway
R : 52 sa A5
MEINTAIN
AICS4601 annafne A5
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Identify the knowledge of digital technology and operate information retrieval.
Create and present digital content. Apply digital technology and online media works knowingly,
creatively, legally and morally. Use digital technology securely to construct knowledge,
understanding, awareness and its importance in using digital technology at present and in the
future that impacts daily life activities and its applications.
GECRRU102 M3IAN1IAUIUAMNINTTRY 3(3-0-6)

Financial Stability Management
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Identify and classify the types of income and expense. Explain personal
financial concept. Explain saving concept and identify the types of saving and investment.
Identify and classify consumer’s debt and personal insurance, tax planning, financial planning,
including working period till retirement and financial planning based on Sufficiency Economy

Philosophy Principle.



102

SHEIY YDUATAIDIUIYTIYIVN UUYAN

GECRRU103  walllnidaasey 3(3-0-6)
Smart Citizen
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Explain the right and duties for the 21st century citizen with honesty, trust,
anti-corruption, voluntariness, public mind and the civic participation in societal activities, the
role in political institution, election system, public administration, the application of King’s
Philosophy under developmental principle and concept. Emphasize the use of resources to
increase added value by sustaining and balancing sustainable environment. Evaluate the value
of social engineering tools to integrate with multiple knowledge and create the innovation
based on area development as well as develop leadership and team working skills.
GECRRU104  awasngugaie 3(3-0-6)

Lit Up English
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Integrate English skills as the tool for daily communication with the non-Thai
speakers in various situations. Identify basic vocabulary, expressions, sentence structures
necessarily for daily life contacts. Apply the language for explaining, exchanging, requesting, and
presenting information, expressing opinions and explaining the culture of the country using

English as the native language.
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Law Survivor
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Explain legal process for societal survival, including the appropriate laws for

life spending in online world and basic right system of the citizen. Explain the practical methods

for controversy resolution leading to the application for the problems occurred in daily life
activities.

GECRRU202  aanang 3(3-0-6)
Smart Science Literacy
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Explain scientific thought, process and the application of the tools for scientific

perspectives, its surroundings, interesting sciences in the present and in the future, research

and report of modern innovation advancement, and continual assessment for learner
development.

GECRRU203  wusalugana 3(3-0-6)
Stargaze with Me
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Explain basic knowledge of astronomy. Enable to use the star map. Exemplify

the storytelling related to basic stars. Exemplify stargazing tourism management enabling to

organize the stargazing camp activities.
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GECRRU204  gusznaunisilalvsigandiia 3(3-0-6)

New Entrepreneur in Digital Age
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Study the business principles and types, the entrepreneurial mindset, business
management, the concepts and preparation for being entrepreneurs in digital age, and analyze
business cases based on the evaluation after finishing the activities in order for developing the
learners.
GECRRU205  $viudie 3(3-0-6)
Media Literacy
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Study and knowingly practice about the medias in digital age and its elements,
the principles of exposure and accessibility for the information from various medias for the
utmost benefit, and the prevention of negative effect towards self and society through the case
study analysis from various medias, and the continual assessment for learner development.
GECRRU206  saillvudad 3(3-0-6)

Artistic Taste
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Identify the meaning and classify basic components of art and music
aesthetics. Explain brief evolution of art and music. Exemplify the beauty of contemporary

aesthetics in western and eastern worlds.
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GECRRU207  JmIusssuadneassn 3(3-0-6)

Creative Culture
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Explain the concept of creative economics through the examination of
principles and importance societal and cultural capital identities of each local area, the
principles of working with local communities. Analyze learned knowledge lessons derived from
the communities. Evaluate the prototypical products, contemporarily local art products with
its uniqueness. Sustainably develop and improve the community economic level.

GECRRU208 WWE9SI8FANEN 3(3-0-6)
Chiang Rai Studies

P
A a LY

Anwdaninessgluy 4 37 Ao TAnenmenm (193 wagdnuuzduseinm) Jan
PN (F2UVTENIA LAZAINUNAINKAIENINTININ) TANNFIAULALTAIUSITN (AIUNAINKAE VB3
TS uarfiin1anseuiny (Msoysn¥nsnenssssund waznsvieniien 1@sine uay
nsdidnwuaziinsianaluusazianssy nsdidnwilideyateunduiiiomsimundisou

Study Chiang Rai Province in 4 parameters: physical appearance (location and
geographical appearance), biology (ecology and bio-diversity), social and cultural parameters
(ethnic diversity), conservation parameter (natural resources conservation and ecological

tourism), and its case studies. Evaluate of each activity to provide the feedbacks for developing

the learners.



106

SHEIY YBUWATANDEUIYITILIV UUYAN
GECRRU209  @anwuusn 3(3-0-6)
Love Design
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Explain the revolution of physical, mental and natural characteristics of the
reproductive age. Apply the knowledge for daily life activities on love adjustment, expression
and sexual role creatively. Explain love characteristics in learning age. Classify the problems
caused by love. Explain safe sexual intercourse, its related communicative diseases, and sexual
risk behaviors. Realize on self-esteem based on the respect of others’ rights. Understand
interpersonal behaviors and acceptance. Have positive attitude in self-reliance appropriately
with love. Practice self to cope with disappointment and plan sustainable and stable love life.
GECRRU210  Uguwenuiavinesla 3(3-0-6)

First Aid
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Explain the meaning and importance of first aid enabling to assist people with
wound, poisonous victim, snake and dog bites, those who have foreign objects in their ears,
eyes, throat and nose, those with sprains and broken bones, convulsions, shock, and
unconsciousness. Assist those who have cardio pulmonary resuscitation, mass casualty incident

and disaster, and enable to move the patients.
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GECRRU211  menlneludinuszaniu 3(3-0-6)
Thai in Daily Life
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Explain the skills in using Thai covering 4 parts; listening, speaking, reading and

writing. Use correct Thai skills suitably for modern times. Write, analyze, synthesize, evaluate

and interpret Thai language creatively.

GECRRU212  3n1wiuazimusssuuaudens 3(3-0-6)
Know the Language and Culture of the Dragon Land
$3rUUNIRRNdweIiagnwIn1wIu MAn Liensal wagnisasieguuselen

aAuiiug T Waminugdunisioansnmwdu asnsofeansawiduduaniumsnlluTiausesi iy

1§ paenauldarwiunsiteudTausssudu aseninuasiiunne1vesn wwas SuusssuwazaIun 5

wianusmanwkarinusssuiuluussendldlunisiseinuagnisusenauandnlusuianla
Know the pronunciation of Chinese alphabets, vocabulary, grammar, and basic

structure. Develop the skills of Chinese communication. Be able to communicate Chinese with
others in daily life activities. Use Chinese with its cultural learning. Be aware of and appreciate
on Chinese language and culture for applying in daily life activities and future careers.

GECRRU213 311w 1uAzimusssulaugnse 3(3-0-6)
Know the Language and Culture of the Sakura Land
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Know the pronunciation of Japanese alphabets, vocabulary, srammar and basic

structure. Develop Japanese communicative skills. Be able to communicate the language in

daily life situations. Use and apply the language with its cultural learning. Be aware of and
appreciate on Japanese language and culture for applying in daily life activities and future

careers.
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GECRRU214  3n1wiuaziausssuuauiud 3(3-0-6)
Know the Language and Culture of the Kimchi Land
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Know the pronunciation of Korean alphabets, vocabulary, grammar, and basic

sentence structure. Spell and write Korean alphabets and basic sentence structure by using

basic vocabulary and basic grammatical structure. Be aware of and appreciate on Korean
language and culture in various situations though the learning process based on Korean cultural
tools, for instances; K-pop, K-drama, K- food and K-tour.

GECRRU215  wiirassdvisaiiealneg 3(3-0-6)
Amazing Thailand
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Explore the Amazing Thailand towards stories, tourism destinations and

activities. Discover the beauty and unique of tourist attractions, arts, culture, traditions,
lifestyles, entertainment, food and tourism activities that remarkably different in different
regions across Thailand both through online teaching materials and virtual tourism tools. Field
study are provided, together with panel discussion towards the benefits, importance, impacts,

elements of tourism in various dimensions, the charm of tourism and the relationship between

Global tourism and Thailand tourism.
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Be My Guest
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Classify and identify the differences of needs and wants of tourists and visitors
according to their origin destination. Identify the reasons why their behaviour is different. Explain
how to satisfy and impress as a host to make guest, tourists and visitors, happy and satisfied
and make the second visit with friends and family members.
GECRRU217  L@U%L#INISUINNS 3(3-0-6)

Charm of Service
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Explain key foundation and principles of service. Identify the good
characteristics of the service, methods and techniques in order to provide the best service to
meet customer expectation and satisfaction. Identify and list procedures and methods of
service excellence psychology. Explain the principles of service Identify good personality traits

of service personnel. Discussion of how to handle problems solving and complaint handling is

also included.
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GECRRU218  iilyamgnlsa 3(3-0-6)
Tourism Therapy
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Integrate and apply daily life activities with tourism activities. Seeking and
exploring new experiences for relaxation. Experiencing leisure, pleasure towards travel activities
according to personal special interest: walking, running, cycling, worshiping, meditation, yoga,
healthy drinking and eating.
GECRRU219  tnuiila®in 3(3-0-6)
Games for Life
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Explain the meaning of games, types of games, the origin of games, games and
ways of life, sames playing skills, and games characteristics. Classify the types of games
including; recreational games, games and Thai lifestyles, Thai traditional games, games and
learning, games as instructional tools (educational games), games and daily life tasks, games
and vocational skills, games for careers, the demonstration of games playing for life
development, and game literacy. Discuss the prevention of game addict and game crime. Design

board games and online games.
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GECRRU220  L31U99uUTUARAANMTIGUATNLAZAINIY 3(3-0-6)
Brand Ownership of Health and Beauty Products
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Define the scope and meaning of health and beauty products. Develop the

ideas for product making and creative health and beauty products. Use the natural extracts for

health and beauty products. Identify the relationship between its quality and product
standardization. Apply business creating ideas of health and beauty products leading to be
brand owners.

GECRRU221  HumuINIg ANennusy 3(3-0-6)
Recreation and Camping
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Study the knowledge of concepts, scopes, meanings and importance of

recreation, types recreational activities, designs of recreational activities, relaxation with

recreational activities, meanings, objectives types of camping activities.
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Life Map
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Explain the meanings of life. Know oneself, roles and abilities and be able to
design needed lifestyle. Understand and view the life as meaningful and challenging with
successful goals. Apply the skills in monitoring the progress of life design emphasizing new
paradigm and essential 21st century skills. Prepare for mental care-taking, problem facing, and
stress reduction. Explain positive communication being able to spend life with other societal
residents happily, adjustment and positioning self in the social groups appropriately as well as
spending life happily in every situation.
GECRRU223  awBiilawaundan 3(3-0-6)

Meditation for Life Development
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Study the meanings of mediation, objectives, methods, steps, origins of
medication, the characteristics of chanting and meditation practice, the benefit of meditation,
the symptom of mediation against, and the application of meditation for daily life activities.
Study meditation and learning and working, characteristics, steps and qualifications, benefits of
contemplation, basic knowledge of introspection, differences of humbleness and
contemplation, world population and contemplation through the meditation practices (walking

meditation and meditating), and the assessment and evaluation after finishing the activities.
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GECRRU224  11387n1skdindeny 3(3-0-6)
Social Etiquette
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Learn about social etiquette. The arts of communication towards spoken

language and body language. Off the job practical training about table manners and how to
use tools and equipment for international serving. Public appearance, dress-up and showing
well personality in various situations appropriately.

GECRRU225  gumwasegayulnsuaznisuundlng 3(3-0-6)
Healthy with Thai Herbs and Medicine
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Classify and identify the utilization of herbal medicine nearby for self and

family care. Explain how to use Thai traditionally herbal home remedies. Apply the use of herbs
for health and beauty care, cleanliness, cares of body shape, skin health, chronic diseases, and
basic sicknesses with Thai traditional wisdoms and herbs.

GECRRU226  @ausn1sldyin 3(3-0-6)
Art of Living
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Classify and identify the principles, concepts, meanings, factors, and influences
impacting personality. Classify good personalities physically and mentally. Understand self and
others and be able to effectively adjust self with others in the organization and outside.
Systematize socialization under different context and self-positioning in various occasions under

Thai and international customs. Regularly practice self for personality development.
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GECRRU227  araasuvisadaudugii 3(3-0-6)

The Science of Leadership
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Study the concepts and theories of leaders, types of leaders for constructing
the awareness of benefits of changing factors that enhances innovative learning and information
technology. Discuss the process of creative leader development. Develop the leaders’ strategic
innovation, communication skills, conflict management and negotiation. Explain the qualified
leaders for innovative organization building based on local wisdom. And study field work for
investigating the leaders’ leadership in both governmental and private sectors.
GECRRU228  3uddsen 3(3-0-6)

How to Survive
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Explain, classify and exemplify about natural phenomenon and disasters
caused by the present world populations. Explain the process of area-based management by
applying technologies with disastrous situations. Use the principles of survival and assistance
when facing occurring disasters and emergencies. And explain the case studies about disastrous

OCCuUrs.
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GECRRU229  USuvieemuadsie asudinligats 3(3-0-6)
Feng Shui Adjustment for Enhancement Life Prosperity
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Explain the basic principles of Feng Shui based on Chinese knowledge.
Understand the principles of room environmental management to balance and harmonize with
natural energies. Present the pictures for room floor design with the layout of furniture in order

to make the residents happy, physically and mentally healthy and safe.
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AICS0101 LLﬂaqﬁaﬁIugﬁu 3(3-0-6)
Basic Calculus
oSueilsitunazns uitigmaninuazarusioidowesileidu eyiusvesiledidy
uarnsUssgnindninauilatlinns Uinusidesdu
Explain the functions and graphs. Solve the limits and continuous of functions
problem, the derivative of functions and its applications, L’Hopital’s rule, and basic integration
and its applications.
AICS0102 upaRdadmIuN1sasILUUTIRY 3(3-0-6)
Calculus for Modeling
HenmAlANTUSHLS JwunUssinveynsuetud afuneilsndunaledinys
uidgmainuazeusellesesilaitunanefuus syiusdes oSurevannisvesaunsideouius
Choose an integration technique. Classify infinite series. Explain the functions
of several variables. Solve problems of limits and continuity of multivariable functions and
partial derivatives.
AICS0103 nanANNAENS 3(3-0-6)
Principle of Mathematics

[ [ L3

D3 UNBATINAANSIINF ANl Lwn AMNFLUS WenTu way wansszidoulsnis
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Explain symbolic logic, sets, relation and functions. Show methods of proof.
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e unenguianunandu fulsduuasnIsuankas wenUssankazeduiensuan
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Explain probability theory, random variables, and distributions. Classify and
explain the distribution of discrete random variables on the Bernoulli distribution, binomial
distribution, and poison distribution. Classify and explain the distributions of continuous random
variables on the normal distribution and the standard normal distribution.

AICS0202 &0f 2 3(3-0-6)
Statistics |l
UssEneAN N wenNseEdn wazauddyresadn esuienisinauedeya

nsinseiteyailowiu nisUssanuauarnmagevaNufigi nMsUszgndlaaues n1siese

AMULUTUTIU anduiusuazn1sannosatnedg
Explain the backeround, principles and importance of statistics. Explain data

presentations, basic data analysis, estimation and hypothesis testing, application of chi-square,

analysis of variance, correlation, and simple regression.

AICS0301 mdaingudmsulygUsziviuazinenisaiuin 3(3-0-6)
English for Artificial Intelligence and Computing Science
seykazasulednianizmeulayaussiviiasinenisauin [Wawdingy

TunsFuausagnumussaunssumudyussAvguagineinsaialieggndes
Identify and explain terminology in Artificial Intelligence and Computing

Science. Use English to search and review Artificial Intelligence and Computing Science literature

correctly.
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&9

Ethics and Laws for Artificial Intelligence
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Explain ethics, laws related to artificial intelligence, copyright, intellectual
property, personal information protection, computer crimes, and other related laws. Discuss
and give examples of case studies on ethics and laws related to artificial intelligence.
AICS0303 Rea9umazn1sRisulUswnT 3(2-2-5)

Flowchart and Programming

Biduemsirssiuazesnuuutunauislunsuidaymmerenfinmesingldinu
wazUszenaldlunsdeulusunsumeniuseiugs

Presents the analysis and design of algorithms for solving computer problem

using flowchart and application of high-level programming language.
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AICS1101 LANATLARARE 3(3-0-6)
Vector Calculus
seiniiFesFouinieu : Ivunandaiiugiu (AICS0101)
afuENMesharUIQlauila N1sAdunITUINees aun1siIMdsaesiay
LSUIAAANATIZREULR STUUNIANTINANLAZNTINTEUBN LLﬁﬂ@ﬁ?@Uﬁﬂ%ﬁMﬁ’]ﬂ%ﬂLLﬁ%ﬂ’]iLUa‘lEJU@]J’J
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Explain vector and three-dimensional space, the basic vector operations,
quadric surface equations and analytic geometry in three-dimensional space, and circular and
cylindrical coordinate systems. Solve multiple integrals and replace variables in multiple

integrals.
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AICS1102 NyANALGLFY 3(3-0-6)
Linear Algebra
93 UBLAZLANIISNITUAT M Tz UVALNITITUEY lwn3nduazn1satiunisuu

wn3ngd dafimun USnnees 1unanuazised MILUaudaudy Aame nnnesianis uesy

Hanunely waznsuszendldauuuneuiunes
Explain and solve the problem of a system of linear equations, matrices, and

operations with matrices, determinants, vector spaces, basis and rank, linear transformations,

eigenvalues, eigenvectors, norms, inner products, and computer applications.

AICS1103 msmﬁh‘ﬁmmzauﬁqmaxmsﬂszqnﬁ 3(3-0-6)
Optimization and Applications
widymmsmangauigauuulifideulvdmiudmuuanfoiasraisfuys

msmAnnzaiiganuuiiteuls sguansiud msudasiyminismemsnzandigauuuiiteuly

Tiduuuulififeuly Geulvesiu-siaines fvuamsaounnd wagidmadeiavdmiunsian

mmz‘ﬁqoﬂ
Solve unconstrained optimization for one and several variables, constrained

optimization, Lagrange multiplier, transformation of constrained optimization problems to
unconstrained optimization problems, Kuhn-Tucker conditions, convex programming, and
numerical methods for optimization.

AICS1104 PLELIDELAREY 3(3-0-6)
Discrete Mathematics
widamlagldinaianistdu vdnnisdesuniisnu ndnnsdisddnesn faddu

nara ALdUTUSIsULAEITN T INALRAY
Solve problems by general counting methods, pigeonhole principle, inclusion-

exclusion principle, generating functions, recurrence relation, and recurrence relation solver.
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AICS1105 WUUTIADUTIAUAANENS 3(2-2-5)

Mathematical Modeling

neAniifeasuintou : Ivueadadmiunisairawuudias

(AICS0102)

afauvuasmsadamanslasldfladduiiugiuiieoiueteyalulanusaiu
HuaFald enfivuudrassiladdudadu aadmds aen3fiu uaznmuiy yufsanansansiaaoy way
iluldudeyalulanuisanuduaiainlassnulian

Create mathematical models based on the use of elementary functions to
describe and explore real-world phenomena and data. Linear, exponential, logarithmic, and
polynomial function models are examined closely and are applied to real-world data in course
assignments and projects.
AICS1106 FBMTYIANAY 3(2-2-5)

Numerical Method

sedviideaseunden : Jvfanuwarnsdeulusunsy

(AICS0303)

ofunendnnismslasevienuaaiaedeu wanan1sllusunsuneniimeslunig
95 UN8uazLATYNILTIF LAY 19U NALRAEVDIANNITIITUAY NOLAAUVDITZUUANNITTNAY N9
UseanauAtug1uasn1sUT U ULAY auiusuasUTIUSITA1aY wasHaRALLTIRIAUVRIANNITHT
AUNUG

Describe the principles of error analysis. Demonstrate the use of computer
programs to describe and solve numerical problems, such as solutions of nonlinear equations,
solutions of a system of linear equations, interpolation and curve fitting, derivatives and

integrals, and solutions of differential equations.
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Statistical Modeling
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Explain the correlation values and relationships between variables. Show the
use of computer programs to analyze simple linear regression, multiple linear regression and
logistic regression. Explain the characteristics of time series data. Show the use of computer
programs to forecast time series data using exponential smoothing and Box and Jenkins
methods.

AICS1202 Ingnsdeya 3(2-2-5)

Data Science

(4

A5 UIEAUNNIYUATNTFUIUNITVIINGINTTVBYA NTOUANAALUNITILATIEN
foya nsrruTmuazmsldindsdeya uaznsdrsateya uaninsliiedesiiolunsimilosdoya
MsinsesdeyaiieiBnImsadd maSeuivenaios MsuanmeseyauaznsUsEduNan
WU eAiuseuazendieg1ansdifnwmisaiuineinisteya Ysswuimeluineinisteya uwas
3YTITUVRINYINTUOYA

Explain the meaning and process of data science, the conceptual framework
for data analysis, data collection and acquisition, and exploring data. Show the use of tools in
data mining, statistical data analysis, machine learning, data visualization and model evaluation.

Discuss and shows examples of case study in data science, the challenge topics in data science

and data science ethics.
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AICS1301 nann1sUayanuseivg 3(2-2-5)
Principles of Artificial Intelligence
venaunnekazmuduinvesdygiuseivg SuunUszianuazesuiendnnis

Yoty 1Usehivg asunsuavianinsAumLuUlidivayatinvng NSAUMILUUEIIERN N1siawny 13

WNUALY ATINEEIRUT 1 dhazn1seyNIL IMINTINAIINT MsUTEIANAAzANLT 1

AWIFITUYIA SEUUDIRTee wiadan1sisous uaslusunsudiuny adusiowazensiieg1anisid

a
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Define the meaning and history of artificial intelligence. Classify and explain
the principles of artificial intelligence. Explain and show uninformed search, heuristic search,
game playing, knowledge representation, first order logic and inference, knowledge engineering,
natural language processing and understanding, intelligent systems, learning techniques and
agents. Discuss and shows examples of the use of tools and the use of artificial intelligence in
various fields.
AICS1302 nsi3euivauatos 1 3(2-2-5)

Machine Learning |

oSuBlnAnYeINIssuvsaaTeasguinSeu eSunevanmsuazaiisns
Souduvuiifaeulagliiaiosilenna q 1wy msannoeidadu nmsannesladafn lasseyszamiiien
Fanesiuiioutuilndfian wazdnmesmnmesunsdu YsegndnislénsiSeuiuuuidaouluay
ATUFNY

Explain the concepts of machine learning and learning theory. Explain
principles and create supervised learning using tools such as linear regression, logistic regression,
artificial neural networks, the nearest neighbor algorithm, and support vector machines. Apply

supervised learning to various fields of work.
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Machine Learning II
oSuevdnnisuazaimsFouuuubiifasulasliiaiosdenis q wu nsdangs

Tngo1duszayne nsdanguuvuidifudu nsdangulaserdeanunuiuduresdoya ng

ANUNENTUS NsandiRveya uazn1TIATIRIRUTENRUNEN BFUIEnENNISTeIN1IATINaRUL U TkaY

nsUsgdiuraraensiug Ussenanisiseuskuuliigaeulumnumusiing 9
Explain principles and create unsupervised learning using tools such as

clustering based on distance, hierarchical clustering, clustering based on data density,

relationship rules, dimension reduction, and principal component analysis. Explain the
principles of cross-validation and evaluation of predictions. Apply unsupervised learning to
various fields of work.

AICS1304 TasevgUszaminey 3(2-2-5)
Artificial Neural Network
asurendnnisuazadeantnenssulasstneUssamiioy nesifunsounatadu

lassgUszamiiisuwuuludrminuazdsindoundu nssuiumaseuswuuillaou Funounsdee

doundu assnenansnquATe wazanuduiusvedlasiiglseamiioy Ussendldlaseieuszam

WisnluauaIueang 9
Explain the principles and create of neural network architecture, multi-layer

perceptron, forward and backward neural network, supervised learning, backpropagation, fuzzy

logic, and relation of neural network. Apply artificial neural networks in various fields of work.
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AICS1305 n13FEudBeEn 3(2-2-5)

Deep Learning

afuEnaNMIsuaas1alaTItIsUsEaiisy tassneUsa sl uuL NS daunauy
msiineusimensusulianzan nmsusugulawesmsdiwes sanesfudmsumeniivanzaudiae
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Explain principles and create Artificial neural networks, backpropagation,
regularization, hyperparameter tuning, optimization algorithms, convolutional neural networks,
recurrent neural networks, long short-term memory and generative adversarial networks.
Explain principles and architecture of big data. Explain and shows the examples of big data
analytics for deep learning.
AICS1306 Uy sshvglumalulagaansey 3(2-2-5)

Artificial Intelligence in Smart Technology

oS ursauduninazniswaurdygrussivglumaluladdaaies n1sld
Uyausshvglusuineinistyan igUUQL%WW 5eUUlATIUEUTEAM VUBUALAETEUUAIUAY
dnluds aAUTewazendiagnstttdypiuseivglunisasiauinnssumalulagsing 9 wu n1sunng
99938y INWATHIRTEE UNuIRTey YusuduargUnInidnsugeneg

Explain the background and development of artificial intelligence in smart
technology, the use of artificial intelligence in cognitive science, expert systems, neural
networks, robots and automatic control systems. Discuss and shows examples of artificial
intelligence in creating innovative technologies such as smart medicine, smart farming, Smart

home, robots and various smart devices.
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AICS1401 adanaunelygusshvguasinginisaiudn 3(2-2-5)

Special Topic on Artificial Intelligence and Computing

Science

nunTIUNTIIME gy UsEAviuarineinisduan luiadefuiaulaly
Jagdulaenisussendanisinuingimans IAinssy §309 viiequain afusiy Invihsenulasiaue
wMsMsaLnnuitefefuidenidendnunelimuusivesenansdiivinm

Review of literature in Artificial Intellisence and Computing Science on topics
of current interest with applications in science, engineering, business, or health. Discuss, prepare
reports, and propose research development guidelines on the chosen topic under the guidance
of an advisor.
AICS1402 Tasen1s3deneinudyaiusshvguasinginisauan 3(2-2-5)

Research Project in Artificial Intelligence and Computing

Science

ﬁmmmiﬁﬁ’%’aLﬁaaﬁUﬂwsUizqﬂﬁaaﬁmmimwé’m‘f]@,mmszﬁwﬁuaﬁwmm'i
muwadunsuidgmlunuiiaulalasuuginanenansdfivinw warsenunanuddonaumdnnig
WaUUNAMNUNINIYINIINElFaTesT5ULes 935870l UN1991 I8

Develop research on the application of knowledge in Artificial Intelligence and
Computing Science on topics of interest with guidance from advisors, and report research results
according to the principles of writing academic articles under ethics and a code of conduct for

conducting research.



126

A. NENIYLEBN

SV GRLE) YBWATANDSUIYITIEIV WU

AICS2101 AUNTLYIBYNUS 3(3-0-6)

Differential Equations

nenfeadsuntou : Ivunagdadmiunsairawuuiias

(AICS0102)

Whlaszuusavanunsnesunglameaunisidaeyius inlateaudAglunisl o
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Understand that physical systems can be described by differential equations.
Understand the practical importance of solving differential equations. Understand the
differences between initial value and boundary value problems (IVPs and BVPs). Appreciate the
importance of establishing the existence and uniqueness of solutions. Recognise an appropriate
solution method for a given problem. Classify differential equations. Analytically solve a wide
range of ordinary differential equations (ODEs). Obtain approximate solutions of ODEs using
graphical and numerical techniques. Use Fourier analysis in differential equation solution
methods. Solve classical linear partial differential equations (PDEs) and differential equations
using computer software
AICS2102 NOEHIUIY 3(3-0-6)

Number Theory

a%maﬂmamﬁaLﬁaaé\’umaﬁﬁmwﬁm i'?umau%%t,wuqﬂam AUNA AUNIALTLAULAL
nouivesaunia feiduavadn dauanfaindsans imvdusioiles wavaumslalowvhilng

Explain basic property of integers, Euclidean algorithm, congruence, linear
congruence and congruence theorem, arithmetic functions, quadratic residues, continued

fractions and diophantine equations.



127

SHEIY YDUATAIDIUIYTIYIVN UUYAN

AICS2103 niwmﬁaqﬁmmzmiﬂizqnﬁ 3(2-2-5)

Fundamental Graphs and Applications

gsungnskazn1sALdunITuUNTI lenUssianeiinveinsm Ussendngunsm
uazWeulUshnsudmsunsu

Explain the graph and its operation. Classify types of graphs. Apply graph theory
and programming to graphs.
AICS2104 NIRRT IRaIAAIEAS 3(3-0-6)

Mathematical Analysis

sednfiFesSeunnnen : v mdnadamans (AICS0103)

95UIHITUUTINIUDITY VONBladUULEAUTIUIUDTY SIAUTDITIUIUDY Lansdllnlay
auseiloswosiladdu mameyiusUsiudiisiiug Sifulazeynwesd uiuaie

Explain the real number system, the topology of the real number, and the
ordering of the real number. Show limits and continuity of functions, Riemann integrals,
sequences, and series of real numbers.
AICS2201 n1sdnnstaya 3(2-2-5)

Data Manipulation

aﬁmUé’ﬂwmwaﬁmﬁﬂugmwwﬁﬁ 9, Lmdﬂﬁuwaﬁazﬂa LaENISLAUTIVTIY
foyaiunuudalulf@ uansnsldiniesdlelunsafndeyaaindeyauuuiilnsaine uuuidasaiis
wazuuulaiillassadng eSuiemdnmisuazuanstunounishnuazenadoya

Explain the characteristics of data in various formats, the sources of the data,
and automated web data collection. Shows the use of tools to extract information from
structured data, semi-structured data and unstructured data. Explain the principles and show

data cleaning process.
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AICS2202 msuammw%’ayja 3(2-2-5)

Data Visualization

advwanuunvaInsuannmdaya fMulsuananinwazrannsuasdayaidu
AN FUUNANILANANYBINTHaRIn T ey alusULUUA 9 WU nTuansnndeyaLilolansnng
Wiguiiigu Nsuananuduius n1suaninIsuanuasdeya uazmsuansesduszneuvestoya (Jusiu
Usggnaldiadesilonnsgnilunisaienmdoyaiionsdomsuasmsthiausteyasenmldnsmi
IngUszasa

Explain the history of data visualization, visual variables, and principles for

converting data into images. Distinguish between different forms of data visualization, such as
data visualization to show comparisons, relationships, distribution, composition, etc. Apply
standard tools for creating data visualizations to communicate and present data visually
according to the intended purpose.
AICS2301 Sumesiundmiunnasswia 3(2-2-5)

Internet of Things

e uneAuUnINEveIdunesiinvetasInds unannesudumesiinvosassnds
ndnmanuvedumesidnvesassnds Wslnreavedumedidnvesassnds wariadetoiwuiwesls
a8 UfuAnmadouddsmunuisuens n1sdedoyaturans uasnsmuaueuesiiugunsnl
\douil

Explain the meaning of the Internet of Things, the Internet of Things platform,
the working principles of the Internet of Things, the protocols of the Internet of Things, and
wireless sensor networks. Perform the task of writing commands for controlling sensors, sending

data to the cloud, and controlling sensors through mobile devices.
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AICS2302 nsaaTsideyavuialng 3(2-2-5)

Big Data Analysis

o5t unouiinslinsidoyafidvuialnguarnsldiniiesdoyaiieasuns
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Explain the algorithm for analyzing big data, using data mining to explain the
characteristics and relationships within the data. Show the use of tools and related technologies
in big data analysis, using analytical software, programming, and tuning algorithms to analyze
data in appropriate ways.
AICS2401 INUIANAANSITIAIUIN 3(2-2-5)

Computational Science

UszgniesAannusneauadamans add walulagdarsaumanazingins
Aeufines Wowdtgmnaivenmans Jymnaildndideiun Jawmaaddeiuna wietym
NTINYUTIAIUIN

Apply knowledge in mathematics, statistics, information technology, and
computer science to solve scientific problems in computational physics, computational
chemistry, or computational biology.
AICS2402 SEUUFINTDINILL 3(2-2-5)

Business Intelligence Systems

B UNUAUNNY ANUFIATY LAYUUIANTYUUTINADIRTUY BT UIUUAZLANINTT
Foulvauvidsdeyaiingszuugsiadanior msdansuaznisudastona mslisesideya aeseny
yarnvatedAnunisiaueii elfiduasaumadviunsdndulaludegsialaeldiag osfled
WANNAAY

Explain the meaning, importance, and concepts of business intelligence
systems. Explain and show how data sources are linked to the business intelligence system,
data management and transformation, and data analysis. Create multidimensional reports
through presentations to be used as information for business decision-making using a variety of

tools.
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AICS3501 nswssuRnUszaunisalivindygyiUsshvguasineinis 2(90)
AU

Preparation for Professional Experience in Artificial

Intelligence and Computing Science

wansliiudaniswseunseunauntsinussaunsalinndnluduanuiarudile
vinwe dnuarddofiumnetuendn uaglenmalunisyhan.

Demonstrate pre-training experience in cognitive, skills, characters suitable for
professions, and career opportunities.

AICS3502 n1sRnUszaun1salivdndayeyrusehvguasinginisaiuan 5(450)
Field Experience in Artificial Intelligence and Computing
Science
edviideaseuinden : JmnaeiesiinUssaunisaBundn
Uy seivgiazinginisaiuin (AICS3501)
UvRauildfuneumnglumiisnuniaisvisonvud ldSumnuiureuain

Waunswdnldilusgned dudunisiasinisuiefanssuiiduaduvszaunisalindnsuduniieany

AASTUIRLENTURE TRy 1 1ATINT WIauTAYINTIEULARINaNITATHLIY
Perform assigned tasks in public or private agencies that have been approved

by the course program well. Carry out at least one project or activity that promotes professional

experience in collaboration with government or private agencies, and prepare a report showing
performance.

AICS4501 dunaAnen 7(450)
Co-operative Education
UjUReulumhenunaisvieensiludnuarminnuiaasinalassnuildiu

wpuninglidueged @a319518uLEnIHAULAYASULELD
Perform in government or private agencies as a temporary employee according

to assigned projects well. Create reports showing performance and presentations.
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uywe dany 1ATugie wagnIsAILI

Human, Society, Economic and Development

Inenaiien1siauiestuAuASUINNSEIAL
Volunteering for Local Development and Social

Services

wdnefin

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

GECRRU224

GECRRU225

GECRRU226

GECRRU227

GECRRU228

GECRRU229

159N IR

Social Etiquette
guamdseayulnsuaznisunnglng
Healthy with Thai Herbs and Medicine
Aauzn1slTin

Art of Living

answiinudugi

The Science of Leadership

Judsen

How to Survive

Usuriesmuensde wWasuTinliantls
Feng Shui Adjustment for Enhancement

Life Prosperity

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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2. vuandvnaniz TiSeuliosndt 88 mbefin fil
2.1 nguv MY
MAS1011 uAARE 1
Calculus |
MAS1012 upaRda 2
Calculus Il
CM0401 wnilitugu
Foundation of Chemistry
CM0402 UftRnsaifiugu
Foundation of Chemistry Laboratory
BI0401 Frnenitugu
Foundation of Biology
BI0402 UftRnsEimenitugiu
Foundation of Biology Laboratory
PH0401 Nandugu
Foundation of Physics
PH0402 UftRnsNanditugu
Foundation of Physics Laboratory
COS1301 Sanesfiunarnseulusunsudosiu
Algorithms and Basic Programming

COS1414 Fuwmesiladmiunnassndadowiu

24

Introduction to Programming Internet of Thinks

(IoT)
2.2 AW nanzau
A nanzAUTIAY
MAS1013 upanda 3
Calculus Il
MAS2001 wanARnAIERS

Principles of Mathematics

57
45

wdnefin

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-2-4)

3(3-0-6)

1(0-2-4)

3(3-0-6)

1(0-2-4)

3(2-2-5)

3(2-2-5)

etinl]

wdnefin

3(2-2-5)

3(3-0-6)

>

2. vuandvanie Wiseulidesndn 84 vuilein daill

2.1 ngudvunu Tiseu

AICS0101

AICS0102

AICS0103

AICS0201

AICS0202

AICS0301

AICS0302

AICS0303

ueapdafiug

Basic Calculus
unagdadmsunsaiauudaes
Calculus for Modeling
NANANAAERS

Principle of Mathematics

AL

Statistics |

@i 2

Statistics I

24 wwne
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

amwdangudmsutyyiusziviuazineinis  3(3-0-6)

AU

English for Artificial  Intelligence and
Computing Science
asseuTIAasngnedmiulyaussivg 3(3-0-6)

Ethics and Laws for Artificial Intelligence

o =
Asunaznalsulusunsy

Flowchart and Programming

2.2 nguivndedu Tisey

AICS1101

AICS1102

nAwSLARATEA
Vector Calculus
L IGNET]

Linear Algebra

3(2-2-5)

48 ilenn
3(3-0-6)

3(3-0-6)
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MAS3101

MAS3301

MAS3401

MAS3501

MAS3701

MAS4501

MAS4511

MAS4911

MAS4912

C0s2201

C0S2401

COS3111

Fndiaiadu 1

Linear Algebra |

NYADAUINTITY 1

Abstract Algebra Il

AUNNTIDUAUS

Differential Equations
MTBATIZATIAENAIERS 1

Mathematical Analysis |

fuUaTetou

Complex Variables
msdnnsSeusadinenansuagInennisiuia
Learning Management in Mathematics and
Computing Science
msasauaznslidelunsSouadamaniuay
INYINTAUIN

Construction and Utilization of Mathematics
and Computing Science Learning Media
FununadineanslayineInsAIuIN
Seminar in Mathematics and Computing
Science
TAsaNsIdennsndamansuazingin1sAuin
Research Project in Mathematics and Computing
Science

AU unayena

Probability and Statistics
Inenmsemnantosiu

Introduction to Computing Science
wuuasdndinAansiaznsussend

Mathematical Models and Applications

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-2-4)

2(1-2-3)

3(3-0-6)

3(2-2-5)

3(2-2-5)

AICS1103

AICS1104

AICS1105

AICS1106

AICS1201

AICS1202

AICS1301

AICS1302

AICS1303

AICS1304

AICS1305

AICS1306

AICS1401

s

mimﬂ'wﬁmmxamﬁqml@xmwszqnm
Optimization and Applications
Jynndinmans

Discrete Mathemetics
wuuasudendaenans
Mathemetical Modeling
AWmsieda

Numerical Method

TN RLNGAGRI

Statistical Modeling
Ingnisteya

Data Science
wannslayeilszivg
Principles of Artificial Intelligence
msﬁauﬁmmm?m 1

Machine Learning |
msﬁauﬁmmm?m 2

Machine Learning |l
TAsstneUszamiiion

Artificial Neural Network
MTEEuSITEN

Deep Learning

Yy ssivglumaluladdanioy

Artificial Intelligence in Smart Technology

Widofirunedygyiussivguasingins

AU

Special Topic on Artificial Intelligence and

Computing Science

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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COs3121 531 J8U3BITRLaY
Numerical Methods
COS3411 Inennsdeyaidosiu
Introduction to Data Science
rnanizduden
MAS2011 g wiyn
Set Theory
MAS2101 ATIATIZAINADS
Vector Analysis
MAS2202 Fynafinuazn1sUszend
Discrete Mathematics and Applications
MAS2301 INIUTUARA
Foundation of Geometry
MAS2401 nufinsmidosu
Introduction to Graph Theory
MAS2501 NNy
Game Theory
MAS2601 NI
Code Theory
MAS3201 QBRI
Theory of Numbers
MAS3411 aun9Lseyiudeey
Partial Differential Equations
MAS4121 nowolaBiosiu
Introduction to Topology
MAS4201 mwﬁmimmﬁmmsamﬁqmasmsﬂwqmﬁ

Optimization Theory and Applications

3(2-2-5)

3(2-2-5)

12 wdnefin
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

AICS1402

1A59n13539an19n 1wl ygyruse A vguas

ANINTAIUIU

Research Project in Artificial Intelligence

and Computing Science

2.3 nguivnden Tiseulivdesnt

12
AICS2101

AICS2102

AICS2103

AICS2104

AICS2201

AICS2202

AICS2301

AICS2302

AICS2401

AICS2402

AN deeyiug
Differential Equation
NI

Number Theory
nsmlesduuazmstszyns
Fundamental Graphs and Applications
MINATTATIADAAENT
Mathematical Analysis
nMsdnnisteya

Data Manipulation
nskanInmdoya

Data Visulization
Sumosiundmiunnasds
Internet of Things
Mslngiteyavunnlig
Big Data
IneanITeiIuIn
Computational Science
JEUUTINISDTL

Business Intelligence Systems

3(2-2-5)

wilenn

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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MAS4211

C0Os2211

C0Os2311

COs3131

COs3211

C0Os3231

C0OS3402

C0OS3403

C0OS3404

COs3412

COs3413

COS3511

C0OS3541

COS3551

AUANISLTILEY
Linear programming
nsasadlunnuaznisdeatsvesdeya

Data Visualization and Communication

msldreuiumesifionsiaseidayanieain

Computer Application for Statistical Analysis

adlamansdmsulaauszivg
Mathematics for artificial intelligence
ATIATIZRNTONDDEY

Regression Analysis

ML

Operations Research
nMsi3uivoanies

Machine Learning

Jyyuseiivg

Artificial Intelligence
TasseUszamifioy

Artificial Neural Network
Joyavunalng

Big Data

wilasfaya

Data Mining
Ingnenanidernnaiedu
Introduction to Computational Science
wUUSeRNMarNT ARG
Models and Spatial Analysis
FdefivAuiUINgINISAUIL

Special Topic on and Mathematics and

Computing Science

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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nguBlnUszaunsalivBwnioania 7

WeonfinUssaunisalin@nvseaniafnungulangumils

MAS4701 nsnseEnUszaunisallinndnademansuay
INYINTAUIN
Preparation for Field Experience in
Mathematics and Computing Science
MASA702 nstnUszaunmsallviinadinaansiazive1nis
AU
Field Experience in Mathematics and
Computing Science
VED)
MASA4703 aviafny
Co-operative Education
nguvndeniaslitiaenda 6

wuenn

2(90)

5(450)

7(450)

S etinl]

A. nmYRnUsraunsalivIw/aniadnw 7 miein

Tidentinuszaunsalivdniseaniadnunagulangumils

3. nuandREnUsEaunsalivw/aniafnen 7

Wenilnuszauniseliv@nviseaniafnungulangunia

AICS3501

AICS3502

VED)
AICS4501

4. YAV WaDNLES

nrstafeud nuszaunisal T3
Yoyeyszivguagivennisina
Preparation for Professional Experience in
Artificial  Intelligence and Computing
Science
nsEinUszaunsallvdndygysziviuas
gAY

Field Experience in Artificial Intelligence

and Computing Science

a@nnaAnyl

Co-operative Education

wdnefin

2(90)

5(450)

7(450)

hinfnwidendeuanneinidaaeulundngnsseduliyy1es v

WIne1desidessne Hkidriuseinieessunisduasldldseduii

. Yo
fnuals ey

LT



=
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UFuuse
10 | A1asune WY Fodmn wehn | s Fo3m AR
VAL 10.1.1 1edviisinisuSudsusiaiv/edv/snuaunitein/fesunesedun 10.1.1 51839 in1sUuasusiaiv/Aeivn/suauniaeia/drasue
SHATIAU 1839
MAS1011 uAaRds 1 3(2-2-5) AICS0101 uAaAATNUFIU 3(3-0-6)

Calculus |
#laridu navl Afiauaganureidiosesileidu syiusvosilaidusuys
WeanaznisUsznd udninaisilalia uazeyiussuduge aauazanudeiiowes
Hardunaneduds eyiusdes uavn1sussynald
Functions, graphs, limits and continuous of functions, derivative of
a single variable functions and application, L'Hopital's rule, high order derivative,
limits and continuous of several variables functions, partial differentiation and

application.

Basic Calculus
asveilsddunazns uddymadinuazaudoioses
sy oyusvesiteiduuasnsUssndvdninasialma Uswusidesiu
Explain the functions and graphs. Solve the limits and
continuous of functions problem, the derivative of functions and its

applications, L’Hopital’s rule, and basic integration and its applications.

MAS1012 uARQad 2 3(2-2-5)
Calculus Il
Fouly : FouinAvunagda 1 (MAS1011) 11
fiau
U31ius wediansvmd3iusuasnisussend synsuetud feidunane
fuds nsuszgndduiinfadninuauasduiindalinsauuy
Integration, integration techniques and applications, infinite series,
functions of several variables, applications of definite integrals and improper

integrals.

AICS0102 upagdadmiunisaiauuuingas 3(3-0-6)
Calculus for Modeling
Wonmalian1smusius uunvssaneynsuetiug agune
flardunatedauls uitamadawasainudeidssesiladdunatedauds
aunuSEes a5uIEnENNTVBIANNSTIDURUS
Choose an integration technique. Classify infinite series.
Explain the functions of several variables. Solve problems of limits and

continuity of multivariable functions and partial derivatives.

MAS2001 wanadnAEnS

3(3-0-6)
Principles of Mathematics
assnenansidsdydnuaiiasseiouiinsigailaeldduuuainide
;e e uaznguidnudoiu
Symbolic logic and methods of proof by using sets, relations,

functions and basic of number theory.

AICS0103 wanadinAEnS

3(3-0-6)
Principle of Mathematics
oduneRsINAER SIS nwal 1on AUENTUS Wity Las
A an A Xy
WERNISLUEUTIBNITNEIULUDIAUY
Explain symbolic logic, sets, relation and functions. Show

methods of proof.

GL1
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C052201  avuazluuazada 3(3-0-6)
Probability and Statistics
LLmﬁmﬁugwmﬁmﬁummﬁmu@u nswanuasnuiazdu fauds
dU LAZNITHINKAY NIFUTTUIUAT NIadeuaNRgIy n1svagoulaawals N3
AaszdenunUsdsiu Malnsginisanaeslavanduius adnlidonslves
Basic concept of probability, probability distribution, random
variables and distribution, estimation, hypothesis testing, chi-square test,
analysis of variance, regression and correlation analysis, non-parametric

statistics.

AICS0201 ahn 1 3(3-0-6)
Statistics |

aSuengedanuuiazsdu duusduuaznisuanuas wen
UsglnnuazeduimInanuasesiaulsduuuulsidoliesvesnisuanuasuuy
LL‘U%‘U‘]a N1THANUAILUUNIUIY LLa%ﬂ']iLLﬂﬂLL’\NLL‘UU‘U')é‘dﬁN ATTLANUIIVDIA
LL‘U??;I:&ILLUUWIE]Lﬁaﬂ‘llE]ﬁﬂ']SLL'\]ﬂLLQQLL‘UUUﬂaLLaZﬂ']iLLQﬂLLQQLLUUUﬂaN']WSEWU
uanIN1sERILUTELTBINITHANLAIUUAN o tngldlusunsuneufiames

Explain  probability theory, random variables, and
distributions. Classify and explain the distribution of discrete random
variables on the Bernoulli distribution, binomial distribution, and poison
distribution. Classify and explain the distributions of continuous random
variables on the normal distribution and the standard normal distribution.
Shows the simulation of random variables of various distributions by

using computer programs.

AICS0202 a0n 2 3(3-0-6)

Statistics Il

usseneAalunn nannseEta wasaudAyesain
aSuen1saueteya mﬁmiwﬁﬂ?ayjaﬁmﬁu NMUTTUIUAILAZ NS
vageuaNNAgIu N15UszgndlaawAs N15TATgRAuwlIUTIU anduiug
HaEN130ANBYBY1NNY

Explain the background, principles and importance of
statistics. Explain data presentations, basic data analysis, estimation and
hypothesis testing, application of chi-square, analysis of variance,

correlation, and simple regression.

9.1
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AICS0301 awdenguamsulygyusshvguas 3(3-0-6)
ININTAUIN
English for Artificial Intelligence and
Computing Science
sryuazadueiiamzneinutygivseiviwasineinis

s

A lnwdangulunisdudusasnunwissanssusudygussivg
wagdnenisiualdedgnies

Identify and explain terminology in Artificial
Intelligence and Computing Science. Use English to search and review

Artificial Intelligence and Computing Science literature correctly.

AICS0302 ITYIUTIULALAGVINEEINTY 3(3-0-6)
Unyayusshieg
Ethics and Laws for Artificial
Intelligence
a5 uU1895 5351 A5T81UTIN NuuIeT LA 82Ty
JoyyruseAvg 50anS nindaduniadayyn nsundestoyadiuynna
awzymssumaﬂauﬁuLm@%LLmﬂgmm&J?}u q fAuates oAuTBuazandIeg
nsdifnwuisaiuasseussauasngrnefiissdestuliyguseivg
Explain ethics, laws related to artificial intelligence,
copyright, intellectual property, personal information protection,
computer crimes, and other related laws. Discuss and give examples of

case studies on ethics and laws related to artificial intelligence.

L1



=

VANGATIAY W.A. 2565

nangATUTUUTY W.A. 2568

WaNaluN1s

UFuuse

C0S1301 danasiiusaznisdeuluswnsusiiodu 3(2-2-5)
Algorithms and Basics Programming
wuAdsuussy Msuidgmedradusyuu danesiunazns
o s o 5 "
NLUUDANDINU miwmﬂﬂsLmiﬂumsmmmmaqmu LLa%ﬂTﬂ‘ﬁ‘UiLLﬂﬁﬂuﬂ’]i
uilatlgym
Abstract thinking, systematic problem solving, algorithm and
algorithm design, programming for basic computing and using computer program

for solving problem.

AICS0303 Ranusazn1sdeulusunsy 3(2-2-5)
Flowchart and Programming
ﬁﬂLa‘uamﬁLﬂiwﬁLLazaaﬂLLUU%umaui%"LumiLLﬁﬂsym‘mN
naufumeslngldfnuuazyszandldlunisdeulusunsudentwseaugs
Presents the analysis and design of algorithms for solving
computer problem using flowchart and application of high-level

programming language.

MAS2101 MIIATLAINARS 3(3-0-6)

Vector Analysis
Fouly : fouinAvunagdaiiugiu 2 (MAS1012)
oy

'3 o a a o

nsadunsilesiuvetinines sunus eyiusdes duiinda waznis
Uszgndvasnnaasluiviavindinuasivinamans
Basic vector operations, differentiation, partial differentiation,

Integration and applications of Geometry and Mechanics.

AICS1101 LIAMISUARRAE 3(2-2-5)

Vector Calculus

aSuelnnesuaruIgdandd nsandunisuuanimes
AUNTTAIASIADILALLIVIAMAILATIEA AN A STUURNAANTINANLAY
nsanszuen witymauinfavaedunasnswdeusuysluduiindananedy

Explain vector and three-dimensional space, the basic
vector operations, quadric surface equations and analytic geometry in
three-dimensional space, and circular and cylindrical coordinate systems.

Solve multiple integrals and replace variables in multiple integrals.

AICS1131 AuanimBadu 1 3(2-2-5)

Linear Algebra 1
Soule : Fovhudvmdnadnmans
(MAS2001) 3nfAau

o a

LWUN3NuarASANIUNSULANIAY AU SYUUENNISITLEY

2 _a

Y3gfinnnmes U3giinagunisly nsulaudeduresdiginnmes dnanig Lnnes
lame uwazn1sussynd

Matrices and operations with matrices, determinants, system of
linear equations, vector spaces, linear transformations of vector spaces,

eigenvalues eigenvectors and applications.

AICS1102 Nyadinudauau 3(3-0-6)
Linear Algebra

oS unguazlanadIsnIsuAdgymszsuuannsidadu wnind
uagn1sadunsuy  wming danvue U3giinnmes gruvdnuasused
nsuvandadu Ananig nmesianity uesy waguaiely uaznis
Usggndldnuuuneuiiunes

Explain and solve the problem of a system of linear
equations, matrices, and operations with matrices, determinants, vector
spaces, basis and rank, linear transformations, eigenvalues, eigenvectors,

norms, inner products, and computer applications.

8.1
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MAS4201 nquinmsmenfivanzaudigauaznis 3(3-0-6)

Uszang

Optimization Theory and Applications

msmawmnganfigauuulifiioulvdmivduuaieues
vaneduls mamavnzasfigauuuiteuly dguannsud msulasiamnismen
wangauiigauuuiifeuldliunuulifiouly Sevlvayiu-iiained fvuanisaeund
uariinadsiiavdmiunsmeaimangiige

Unconstrained optimization for one and several variables,
constrained optimization, Lagrange multiplier, transformation of constrained

optimization problems to unconstrained optimization problems, Kuhn-tucker

conditions, convex programming and numerical method for optimization.

3

AICS1103 mimm‘f/'immzauﬁqmtazmiﬂszqﬂﬁ 3(3-0-6)
Optimization and Applications
uitymmamanmnganiigauuulifideulvdmiuguds

Weuazmanefiuds msmamnzaigauuuiideuly fauaInsIud N3

wlasdlymnismamnzauiigauuuiifeulaliiluwuulifitouly Wouly

=) D

siu-ianes fvuan1sAewIng wasisnisidadatasdmsumsmeatng
an

Solve unconstrained optimization for one and several
variables, constrained optimization, Lagrange multiplier, transformation
of constrained optimization problems to unconstrained optimization
problems, Kuhn-Tucker conditions, convex programming, and numerical

methods for optimization.

3

MAS2202  Agaadauaznisdssgnad 3(3-0-6)

Discrete Mathematics and Applications

wAdAN13UY KaNNNSY0IUNRIIU nann1Si g -Anean HeRdu
e A v o osa as - X oy oo o g
ADANUA AUANNUSIBUNALAZITNINALRAE NEUANTINUDINY NTALAYAY Loy
nsUseyna

General counting methods, pigeonhole principle, inclusion—
exclusion principle, generating functions, recurrence relation and recurrence

relation solver, elementary graph theory, Boolean algebra and applications.

AICS1104 FynadinAans 3(2-2-5)
Discrete Mathematics
witlymlagldmadianisiu vdnnisvesunfisty ndnnsiiiu
Wdeeen Meidunenidn auduiusiiouwazisnismnalaay
Solve problems by general counting methods,
pigeonhole principle, inclusion-exclusion principle, generating functions,

recurrence relation, and recurrence relation solver.

6.1
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Cos3111 wuudasudeadinanansuaznisuszend 3(2-2-5)

Mathematical Models and Applications

Reuly : FesrAmaunaidaeyius (MAS3401)

wnau

AANNSHATNTASFUUTIPERAERT wWuuTIaovesUszrnsailn
Liseifleuardeiiies N15IATIEAYAEUAARAZANULET BTVDUUTIADY N1FTIATIZIN
NANIIUVDINAREY N1SNAFDURILUUTIaWAdiamans LarUfuRnsnaauny

Principle and formulation of mathematical models, discrete and
continuous population models, equilibrium point analysis and model stability,

analysis of solution behavior, mathematical model verification and practical

AICS1105 wuudnaaudeadinanans 3(2-2-5)
Mathematical Modeling
MedvniidesFouaniey : Jvunagda
dmsumsa¥awuuingas (AICS0102)
annsnauuuTnessadinmanslaelifaituiiug e
osuetoyalulanusisaruiduaield orfinuuassilerdudadu i
apn"37iL wasnyu sawdsansansivaeu uwaslldiudeyalulanu
anuduaiaihulassuluie
Able to create mathematical models based on the use

of elementary functions to describe and explore real-world phenomena

internship. and data. Linear, exponential, logarithmic, and polynomial function

nUBLAR WIL models are examined closely and are applied to real-world data in
course assignments and projects.

COS3121 suleuitideiuey 3(2-2-5) AICS1106 BN19TeRnaY 3(2-2-5)

Numerical Method

Rouly : doswuAnfivadadudy 1

(MAS3101), aun1ssdeeyius (MAS3401)

mﬁmiwﬁmwmamﬂgau NaLaaamaaaumﬂmﬁu@ué’u NaRaY
YeaszUvANNIT LY n1sUssInaATiu Az 1sUSUIdULAY ouluSuAZUSHUSIT
fLa% HaRasLIIaTvRENNITTeYIuS NsUszgndldilsunsuneuiiunesiunis
whlalgndsday

Error analysis, solution of nonlinear equations, solution of
systems of linear equations, Interpolating and curve fitting, numerical
differentiation and numerical integration, numerical solution of ordinary
differential equations, application for solving numerical problem by computer

software.

Numerical Method
swAniidesFeunnrou : FesmuAvdis
Nuaznslaulusunsy (AICS0303)
a5uNEndnn1sNsTiATIziaIuAaIALAA DU B3 UBUAY
Uszgnaldlusunsunsufinmesiunisudtyvideiiay 1wy naeagresaunis
Tuigadu nanasueITsUUALNSWLEY N1sUsEInuATluTRLazn1sUTULEY
19 euiuduasUTiudiaine wasramasiBuiiauuedaunsiaeuviug
Describe the principles of error analysis. Explain and apply
computer programs to solve numerical problems, such as solutions of
nonlinear equations, solutions of a system of linear equations,
interpolation and curve fitting, derivatives and integrals, and solutions of

differential equations.
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AICS1201 wuuTaRUdeEia 3(2-2-5)
Statistical Modeling

aSureaanduiusuazAuduRusvaiIUUS uanINIg
Tesginisannesduduegisite nsaanesdudunyaauaznisanaeslald
afnlagldlusunsudowiuld e5urednuasasdoyasynsual wensal
sunsualagiinisUsussunuuimduasiinsuutonduasiauiudlagly
Tusunsudosduld

Explain the correlation values and relationships between
variables. Show the analysis of simple linear regression, multiple linear
regression, and logistic regression by using basic programs. Explain the
characteristics of time series data. Show forecasting of time series data
using the exponential smoothing method and Box and Jenkins methods

by using basic programs.

COs3411

= o T -
INYINTVBYALUBINY 3(2-2-5)
Introduction to Data Science

winn1siugIuveingn1seya Basuagnsvuiun1shineints

Joya matilateys Teyandlassadruazliifilaswsne nsdanisdeya nsasaly

Amuagn1sdeansvesdoya n1sUsEanaLarTIATIEideya Toyaruinlnguas

a wa

mUsegnd ASEsTINveringnsleya wagn1sufifnsniaau

Fundamental principle of data science, methodology and

process of data science, understanding data, structured and unstructured data,

data manipulation, data visualization and communication, processing and

analysis, big data and application, data science ethics and practical intemnship.

s8R WIL

AICS1202 enstoya 3(2-2-5)
Data Science
a%mammwmaLLa:ﬂizmumwaﬁwmmﬁayja N3y

mwdAslunsTisgiideya mssiusmuasnnsldundsdoya waznnsdia

foya uansnsliiasesfielunmmiwniiosdoya msiszideyadieisnis

N1@an msﬁauimmm?m ﬂ75LLﬁﬂ\?ﬂ']W’U@ﬁ‘?’I’eJﬂgljaLLﬁ%ﬁﬂWi‘Ui%LﬁUwaﬁ\u'JLL‘UU

afiuneuazendieg1unsdldnwinisduineinisdeya Ussiiuiiniely

Iemstoya warasesssuvesingIn1sdoya
Explain the meaning and process of data science, the

conceptual framework for data analysis, data collection and acquisition,

and exploring data. Show the use of tools in data mining, statistical data
analysis, machine learning, data visualization and model evaluation.

Discuss and shows examples of case study in data science, the challenge

topics in data science and data science ethics.
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AICS1301 nannslayanusshvg 3(2-2-5)
Principles of Artificial Intelligence

venaumneuasaufunivesdyaiussivg duun
UssamuazeSunendnnisveslyayuseivg esuienisdumuuuliiteyaii
M3 NMsAUMUUUEI3aRn Msiduny nsunuaed assnsdduiivilauas
N199UNTU s!ﬂ?ﬂiiﬁiﬂ’ﬂlli ﬂ']s‘ui%lﬂaNaLLa%ﬂ'J'llJL%’ﬂﬁ]ﬂ']H']ﬁiﬁJ“ma IEUU
Faasey malaniaiseus warlusunsudiuny efuseuazendaegianisly
idestionarnsTinuilygusshuglunususg 4

Define the meaning and history of artificial intelligence.
Classify and explain the principles of artificial intelligence. Explain
uninformed search, heuristic search, game playing, knowledge
representation, first order logic and inference, knowledge engineering,
natural language processing and understanding, intelligent systems,
learning techniques and agents. Discuss and shows examples of the use

of tools and the use of artificial intelligence in various fields.

COS3402 n'ﬁﬁ'ﬂuiﬁuaam‘%m 3(2-2-5)

Machine Learning

wnAnuazmadianisdeuiuenaies tuneuisnisiduvesadosia
wuuidaeuuaghififaon nsduundsziandeya n1snensel nmsdnngudeya uagns
NAFDUUITEAVTNINUBIUUTIADY

Concepts and techniques of machine learning, supervised and
unsupervised learning algorithms, data classification, prediction, data clustering

and performance evaluation of models.

AICS1302 nsBuuiveania 1 3(2-2-5)
Machine Learning |

afunsuwIAnYeInIsii Ui’ satarnquinisifous
afunendnnisuazairsnsissuduvuiifaeulasldindeadionas q 1wy n1s
annesidudu mananesladadn lassnsussamiion Saneifandleud i
ndfign uazdnmeinnmesunndu UssgndnislénsFouiuvuiifaouluny
FUAY 9|

Explain the concepts of machine learning and learning
theory. Explain principles and create supervised learning using tools such
as linear regression, logistic regression, artificial neural networks, the
nearest neighbor algorithm, and support vector machines. Apply

supervised learning to various fields of work.
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Machine Learning Il

asuemannsuazaiesnsteuiuuulififaeulnelinsesde

v

o
v o o '

9 9 1 NMITANqulng e TEEENNe N15IANGURUUTAIAUTY N153ANG
Tageduanunuiuresdeya ngauduius nsanfifdeya waznis
Ansviesrusyneundn eduterannisvesnisaiedeuluiuazmsuseiliuna
vosmsviune YssandnsSeuiuuulififaaulunudin. 6 9

Explain principles and create unsupervised learning using
tools such as clustering based on distance, hierarchical clustering,
clustering based on data density, relationship rules, dimension reduction,
and principal component analysis. Explain the principles of cross-

validation and evaluation of predictions. Apply unsupervised learning to

various fields of work.

C0OS3404 Tassvreuszamiioy 3(2-2-5)

Artificial Neural Network

andnenssulasstnedsvamidion iedidunsounanedu Tassne
Uszamifeunuuluiramtiuardsedoundu nssuaunsoudiuuiifaeu duaounis
derndaundu assnmansaaunie Anuduiusveslassuneyszamivion waznis
Uszanald

Neural network architecture, multi-layer perceptron, forward and
backward neural network, supervised learning, backpropagation, fuzzy logic,

relation of neural network and applications.

AICS1304 Tassveuszamiisy 3(2-2-5)
Artificial Neural Network
aSurendnnisanrdaenssulassieUszaniion twes

umseunaretu Tassurevsvamiounuuludraniuasdeindoundu

nszvIunsiFeuiuuuiifaou dunsumsdidndoundu nssnanansnquiade
wazAuduiusvedlasstiaUsra oy UssendldlasaieUszamiieylu

TUFIUA 9|
Explain the principles of neural network architecture,

multi-layer perceptron, forward and backward neural network,

supervised learning, backpropagation, fuzzy logic, and relation of neural

network. Apply artificial neural networks in various fields of work.
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Deep Learning

a5 urenannisuazaslasevielszamiien 1aseve
Ussamieanuuunsdeundu mstineusumsensusulingan nsusugu
lawesmiines Sanefiudmiumaiansauian lassineussamuuy
pouligtu TasstreUszamuuuiing uioarudssozdusuuen uay
lassneauuaisTienieseiua esuendnnisuazandnenssuvesdoya
wualng efusuazenieginsiinzideyavunalugdmiunisdeusiie
an

Explain principles and create Artificial neural networks,
backpropagation, regularization, hyperparameter tuning, optimization
algorithms, convolutional neural networks, recurrent neural networks,
long short-term memory and generative adversarial networks. Explain
principles and architecture of big data. Explain and shows the examples

of big data analytics for deep learning.

AICS1306 Uyayruszivglumalulagdaaios 3(2-2-5)

Artificial Intelligence in Smart

Technology

asuwanudunuaznsimundeygssivglumalulad
daa3uy n1slilaarussivsluduinginisdyan ixw@ﬁaww STUU
lassneUszam ueuiuagseuunIuANsnlul® efuneuavendiegisnislyd
Yayayrseavglunisasrauinnssumaluladeng 9 wu n1sunvddaasey
NYRTansey thudansey vusudlazgunsaldansessinag

Explain the background and development of artificial
intelligence in smart technology, the use of artificial intelligence in
cognitive science, expert systems, neural networks, robots and automatic
control systems. Discuss and shows examples of artificial intelligence in
creating innovative technologies such as smart medicine, smart farming,

Smart home, robots and various smart devices.
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MAS4911 FunuatinranILazINgINNTAUIN 1(0-2-4)
Seminar in Mathematics and Computing
Science
duuunluhdeiaulaludegiumeadinmanivsneinginsaium
Tngl@Sumnuiureuainenasdiusne

Seminar on topics of current interest in mathematics and

computing science by consent of advisors.

AICS1401 Wdaiavmelyyiuszivguas 3(2-2-5)

ANBINITAIUIN

Special Topic on Artificial

Intelligence and Computing Science

NUNIUITIUNTTUN A 1T ey ssAvguasInenis
Aurn Tuiadediunaulalutiagulasnisussgndnisduineimans
AINTTU §379 30gUN M 8AUTIE TRIMTIBNULALAUDULINIINITARIUN
miduRntuteiidendnunglimuuriivesernnssiiuinm

Review of literature in Artificial Intelligence and
Computing Science on topics of current interest with applications in
science, engineering, business, or health. Discuss, prepare reports, and

propose research development guidelines on the chosen topic under the

guidance of an advisor.

MAS4912  Tasen153en1endindnansuazingins 3(2-2-5)
AU
Research Project in Mathematics and
Computing Science
maiadeiRntunsUszgndIsAnmane mansuazlinssuaums
maInemanslunisuidyimnisadaaansuioineinisaiuin Ineawuzidian
IETUE Y uarTenunaITe mundnnsdeuunarumarnsld
Research based on scientific method and use science method to
solve mathematical or computing science problems under the supervision of

advisors and present results based on the academic writing principle.

AICS1402 TasamadTemeinulygiussiviuas 3(2-2-5)
INeINITAIUIN
Research Project in Artificial
Intelligence and Computing Science
W"Gummwi’ﬁﬂ”ﬂLﬁmﬁvmwizqnﬁaqﬂ‘mng”mqé’m
HynusgAnguarineinisiunlunisufdgmlunuiaulalasduugdn
NNeTEAVIAM warmenuranuITemundnmadsuumeamdiving
aeldasesssunazasseussalunisiive
Develop research on the application of knowledge in
Artificial Intelligence and Computing Science on topics of interest with
guidance from advisors, and report research results according to the

principles of writing academic articles under ethics and a code of conduct

for conducting research.
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MAS3401  siun1silieayius 3(3-0-6)

Differential Equations
Fouly : douhAnuaagda 2 (MAS1012) 11

Aol

AN BDYNUSSUAUNTI aunadeyiussuduass aunsidoyius

Y] s £

duduguarnsUssynd aunisladunddudssdnaiduiuls ssuuaunsdeoyius

o s

Wadu n1sudasaivanguaznisussynd aunsuiies

5 Y

<

JgymArveu aunsilieusiug
gouosdu

First order ordinary differential equations, second order ordinary
differential equations, linear ordinary differential equations with constant
coefficients, linear system of ordinary differential equations, Laplace transform
and applications, Fourier series, boundary value problems, elementary partial

differential equations.

AICS2101 AUNTTDYNUS 3(2-2-5)
Differential Equations
wWhlaszuuuazanunsassugldsheaunisidoyius Wilads
AnudAylunsufifvesnisudaunisdeuius anudileanuunnsn

sevielgmAsusunagyafiveuln waganuddyvenisasauilog

T

o

uagtonanualventsuitem § nsnsudlefunzaudmsulagmiimun
Fuunaunsdseyitus uiaunsidseyiusansiy (ODE) Ainanvagluids
Ans1eat mameulasUszanawes ODE lngldmaiiansfinuazdaiay 1¥ns
Teseisesluiinsudaunisdeeyius uiaunsleyiusundiudadu
(PDE) uazaunsidsouusuuiniulaglveniuisneuiinnes

Understand that physical systems can be described by
differential equations. Understand the practical importance of solving
differential equations. Understand the differences between initial value
and boundary value problems (IVPs and BVPs). Appreciate the
importance of establishing the existence and uniqueness of solutions.
Recognise an appropriate solution method for a given problem. Classify
differential equations. Analytically solve a wide range of ordinary
differential equations (ODEs). Obtain approximate solutions of ODEs using
graphical and numerical techniques. Use Fourier analysis in differential
equation solution methods. Solve classical linear partial differential

equations (PDEs) and differential equations using computer software

MAS3201 NguRIIUI 3(3-0-6)
Number Theory
Qmamﬂ'ﬁﬁmﬁummﬁwmmﬁm ‘ﬂzumau"“ﬁl,l,uuqﬂam AUNA ANNALTS
Funagnquivesaunia fedduavadn dauandsiidsas iavdiudelies wag

aunslalownulnd

AICS2102 NQuRIIUIY 3(3-0-6)
Number Theory
a%ma@mamﬁﬁLﬁmﬁusmaw"mfmlﬁm %umau%%quﬂﬁm au
A aunalLdulaznguivesaunia feiduavadia dunnAemdsaes

wwauraLlies wazaunisialawnulmi
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Basic property of integers, Euclidean algorithm, congruence, linear
congruence and congruence theorem, arithmetic functions, quadratic residues,

continued fractions and diophantine equations.

Explain basic property of integers, Euclidean algorithm,
congruence, linear congruence and congruence theorem, arithmetic
functions, quadratic residues, continued fractions and diophantine

equations.

MAS2401 nguiinsmiilasiy 3(3-0-6)
Introduction to Graph Theory
o X - 4 Sy
LLu?ﬂ@Wuﬁ'}u‘UﬂiWqE{]ﬂi'}W ﬂi']WVlE]QUUi%u']ULLa%ﬂ?']WMhJ@%UU
FEUIU lWVEnduNunI I faddunenuuuresnsav v nanszyRiang 9189 wanIs
-
TEUNYAYBINTIN
Basic of graph theory, planar and nonplanar graphs, matrix
representation of graphs, graph isomorphisms, trees, digraph, network and graph

colouring.

AICS2103 nsmilesduuaznisUszend 3(2-2-5)
Fundamental Graphs and
Applications
25U TIMLAZNTANTUNTUUN TN weNUTEnNTTnUDY
nsl Uszenanguiinsvuazideulusunsudmiunsiv
Explain the graph and its operation. Classify types of

graphs. Apply graph theory and programming to graphs.

MAS3501 MsRaTERBsndindans 1 3(3-0-6)

Mathematical Analysis |

Rouly : FewlAvvdnadineans

(MAS2001) waglaanda 2 (MAS1012) e

SEUUTIUIUTSS Voneladuuiduinuiuase swuvesdiuiueis aiin
wazmusailosuesilaidu mameyiusUTTUAFE AT difunazeynsuvesiiuIy
DR

Real number system, topology of the real number, ordering of

the real numbers, limits and continuity of functions, Riemann integral, sequence

and series of real numbers.

AICS2104 Mseszidendinadans 3(3-0-6)

Mathematical Analysis

B3UNBTLUUIIUIUDI NONBLaDUEUTIUILIZG A1AUTDY
F1uuad uansdfinuazeusiolilosesileddu mameyiusUIusIBe3
APULABUNTUYDITILIUDT

Explain the real number system, the topology of the
real number, and the ordering of the real number. Show limits and
continuity of functions, Riemann integrals, sequences, and series of real

numbers.
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AICS2201 nsianisdaya 3(2-2-5)

Data Manipulation

oSudnuaizvasdeyaluguuuLing 9, udsiiwesioya
waznstivsausmdeyaiunuudalui uansnisliedesdiolunsaiadoya
ndeyanuuilassaine wuuidassads uazuuulifllaseaing esurevdnms
LLasLLﬁmﬁTyumaumsﬁwmmazmwﬁ’aga

Explain the characteristics of data in various formats, the
sources of the data, and automated web data collection. Shows the use
of tools to extract information from structured data, semi-structured data
and unstructured data. Explain the principles and show data cleaning

process.

AICS2202 nsuaninndaya 3(2-2-5)
Data Visualization
a%mﬂmmLﬁum*ﬂadmst,l,ammwﬁay‘a FuUThanININ

LLatﬁﬁﬂmiLLUaﬂ’fJ}@y‘aL@‘Hﬂﬂ‘w fSWLLUﬂmmmeﬁiN‘umm'ﬁLLﬂmmW’ﬁagﬂu

sUnUURNg 9 WY msLLﬁmmWﬂ”ay‘aLﬁaLLammsLﬂ?ﬂUL‘ﬁ&J‘U ATTLEARNS

AIUAUTUS maLLammiLL’ﬂﬂLm’ﬁaga LLazmiLLamadﬁ‘UizﬂaUﬂJad‘ﬂ'a;da 1y

#u Uszgndldindesdionnnsgiilunsaiianmdeyaiiientsdeansuaznis

Wnauedeyamenmldnsinuinguseasd
Explain the history of data visualization, visual variables,

and principles for converting data into images. Distinguish between

different forms of data visualization, such as data visualization to show
comparisons, relationships, distribution, composition, etc. Apply standard
tools for creating data visualizations to communicate and present data

visually according to the intended purpose.
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cos1414 Sumedindmiunnassndatoiu 3(2-2-5)

Introduction to Programming Internet of

Things (loT)

ponuuy @31 wazufuldsumediindmiuynasimda ngld
LLwamWas‘maqaﬁ@Iu (Arduino) wars1aiue3 wig (Raspberry Pi) ﬁﬁaﬂiaumu n1s
Weuldsunsuaeuiiumes n1sudlugaunngas waznisldaumsdeuldaiuweundn
Fudumesina

Design, create, and deploy loT device using Arduino and
Raspberry Pi platforms including computer programming, debugging and

application programming interface.

AICS2301 ﬁuma%mmﬁ'm%'uvgﬂaﬁw?ﬁ 3(2-2-5)
Internet of Things
E]%‘U'IEJﬂ'J']lWill'WEJ‘UE]QSULWE]{LﬁGI‘UBQﬁiiW%Q LLWGW}WE]%&I

ﬁumaiﬁm‘ummw% ‘Wﬁﬂﬂ'l51/?'1\1’1147]@QSULV}@%LﬁWﬂE}Qﬁi?W?Q TUslnmoa

yasdumesidnvesasinds uaziadoriowuweslias UtRnadoudds

AIUALLYULYDS msdﬁaaﬂaﬁ'ﬁuﬂanﬁ wATNITAIUANYWTESH U UNTal

Lﬂgauﬁ
Explain the meaning of the Internet of Things, the

Internet of Things platform, the working principles of the Internet of

Things, the protocols of the Internet of Things, and wireless sensor

networks. Perform the task of writing commands for controlling sensors,

sending data to the cloud, and controlling sensors through mobile

devices.

COS3412 dayavurnlug 3(2-2-5)

Big Data

=

musidesiuneriudeyavuinlnguasnsdifinet nsldiaiesde
wazwaialunisifususn duavenarimszideyaruialvg nouiuaszidnig
a %% ' o v | P a v o
Tiesgiteyavuialuguuuiilaseaiuasluilaseasne nsifeuiveanias
ATy LagnsufiRnsnaauy

Introduction to big data with case studies, tools and techniques
for collection, presentation and analysis of big data, theories and methods for
analysis of structure and unstructured big data, machine learning, stochastic

processes and practical intemnship.

s8R WIL

AICS2302 msannzideyavuinlng 3(2-2-5)
Big Data Analysis
o3 ureduneuIsnMssideyaiifivuinlvguaznsld

]
willoseyaiiioatunednumsuazanuduiusludeya wannsliiniesdlouas
walulagfiigtedunsieseideyarualvg nisldgenduisiasey ns
a o Y ac A o a ¢ v o
Wenlusunsuwaznisusuussdanasuion1siinsevideyaluguuuui
WwangE

Explain the algorithm for analyzing big data, using data
mining to explain the characteristics and relationships within the data.
Show the use of tools and related technologies in big data analysis, using

analytical software, programming, and tuning algorithms to analyze data

in appropriate ways.
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Introduction to Computational Science
nsUsggndanuinadarians adf waluladaisaunauas
nermsaeuiames et dgmmainermans JgmmsidndiBadun Jamnis
WwilFsAwI ety st ine e
Application of mathematics, statistics, information technology
and computer science to solving science problem, problems of computational

physics, computational chemistry or computational biology.

AICS2401 IngAransBeRIuIn 3(2-2-5)
Computational Science
UszgndasAnui i uadinaans adf walulad

ansaunARaEINEINISAeNRIAeT ouddymvmneinermans Jaywmng

Handdefnun Jyvimaaiidefun viiedymndiiine B
Apply knowledge in mathematics, statistics, information

technology, and computer science to solve scientific problems in

computational physics, computational chemistry, or computational

biology.

AICS2402 STUUFINRdITEL 3(2-2-5)

Business Intelligence Systems

85uU18ANMLNY AINENADY LazUARTYUUTINAgIRS Y
afusuazuanimsoslsunasdoyadingsruugsiadaaior n1sdanisuay
nsudasdeya msliesesitoya aiessnumaivanedifriunisihiaustite
Thdumsaunadwiunsdaaulaludessialaglfiedosdlofivainvany

Explain the meaning, importance, and concepts of
business intelligence systems. Explain and show how data sources are
linked to the business intelligence system, data management and
transformation, and data analysis. Create multidimensional reports
through presentations to be used as information for business decision-

making using a variety of tools.
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MAS4701 mMswspuRlnUszaunisaiivnlinadinaans 2(90)

HAZINYINTITAIUIN

Preparation for Professional Experience in

Mathematics and Computing Science

AanssunSeuanunionvesdiSeuneuseninyszaunisalividn Tu
funisiui dnwase wazloniavesnisuseneuan®n nsiaudiseulifianug vinue
Ao ussgdlauazanidnuasimngauivindn

Prepare student for professional experience in terms of
perception, characteristics and opportunities, improve knowledge, skills, values,

inspiration and characters suitable for profession.

AICS3501 asiasestinUszaunsalivndin 2(90)

UgysyrUsziuguasineinsaiuan

Preparation for Professional

Experience in Artificial Intelligence

and Computing Science

uanslifiufsnswisundounsunisilinuszaunisalivndw
Tugrumuanuidila vinwe dnvarddeivmngiuendn uaglonalunis
U,

Demonstrate pre-training experience in cognitive, skills,

characters suitable for professions, and career opportunities.

NUBG WIL
MAS4702 msilnUszaunisaiivnnadinAnaniuas 5(450) AICS3502 asilndszaunnsaiiundn 5(450)
INYINTAIIN Uyayusshuguasingnmsaiuam
Field Experience in Mathematics and Field Experience in Artificial
Computing Science Intelligence and Computing Science
Souly : FewAnnswieinUszaunisel seivideaFeunndeu : Jvniswden
P BNARAIERSHAZINGINITAIUIN HnuszaunisaldnTnlayussivg
(MAS4903) 11fiau wazININ1sAILIN (AICS3501)
nsfnuiRnulumhsnuniaignieensuiildFuanuiivseuain UURmuildsuneuminelumissnuniaignieonvuil
TUsunsaian Iasupnutureuanlusunsuiviladuedned dudunisiassnvisenanssy

Practical training in government or public organizations by
consent of the program.

s8R WIL

Adaaiuvszaunsalindnsudvmiisnuniadgvioiensuegides 1
1asn13 w¥oudavisenuldnman1saiu

Perform assigned tasks in public or private agencies that
have been approved by the course program well. Carry out at least one
project or activity that promotes professional experience in collaboration
with government or private agencies, and prepare a report showing

performance.
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Co-operative Education Co-operative Education
nsuftRnulumhsnumadgrieienvuludnuusninmuiangm UiReulunitenuniasgus senvuludnvazniinau
maulassruiildsuneunng saenaunsinyhasnusazniniiaus FrasmalassuiildFunouninglfidueged afemenunanmanuuas
Practical training in government or public organizations as staff NM3ULEUD
members according to assigned project, report and present the results after Perform in government or private agencies as a
practicing. temporary employee according to assigned projects well. Create reports
nUBLAR WIL showing performance and presentations.
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GEN1001 | Avenaaniiazadinmanslutinuszdniu 3(3-0-6) CRRUGEN101 | wsusimalulagfavia 3(3-0-6) —Lﬁu%ﬁmﬂgﬁmaﬁm%
(Essential Science and Mathematics in Digital Technology Trends ﬂmmﬂﬂizawﬁﬁlﬂﬁﬁﬂﬁﬂm
Daily Life) AICS0101 uARARaRugIL 36-0-6) || 4 ﬂ;uil’m%:@i rsavASh
MAS1011 | upaAad 1 3(2-2-5) Basic Calculus Tnssan/lsenouonin ngle
(Calculus ) AICS0103 anANAAIENS 3(3-0-6) v
T ngvanglaegnegniies
PHO401 WanswugIu 3(3-0-6) Principles of Mathematics
(Foundation of Physics) AICS0201 anm 1 3(3-0-6)
PHO402 | UtRmsianditugu 1(0-2-4) Statistics |
(Foundation of Physics Laboratory) AICS0301 mwsangudmsulayyiussivgiay 3(3-0-6)
CMod01 | infiitugtu 3(3-0-6) INeINIAI
(Foundation of Chemistry) English for Artificial Intelligence and
CM0402 Uﬁﬁamimﬁﬁug’m 1(0-2-4) Computing Science
(Foundation of Chemistry Laboratory) AICS0302 T3YUTTUMAYNVENEFNTY 3(3-0-6)
cos1414 | Buwmesidndmivynasswaadesdu 3(2-2-5) Uayaysshing
(Introduction to Programming Internet of Ethics and Laws for Artificial
Things (IoT)) Intelligence
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GEN1002 | aunwiile®in 3(3-0-6) AICS0102 waapdadmiunsaing 3(3-0-6)
(Healthy Life) LUUT1a09
BI040l | F7iveniiugiu 3(3-0-6) Calculus for Modeling
(Foundation of Biology) AICS0202 aff 2 3(3-0-6)
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(Communicative English 1) Smart Citizen

GEN2003 | nwilveriienisdeanslurnissedi 21 3(3-0-6) CRRUGENXXX 3(3-0-6)
(Thai for Communication in the 21st AICS1101 VAMaTLARARA 3(3-0-6)
Century) Vector Calculus

MAS1013 | uhagad 3 3(2-2-5) Pre: AICS0101
(Calculus 11 AICS1103 mimmﬁmﬁauﬁqmlﬁzmi 3(3-0-6)
Pre: MAS1012 Uszynd

MAS3401 ammi@aagﬁ’uﬁ‘ 3(3-0-6) Optimization and Applications
(Differential Equations) AICS1201 WUV 18D TIEDH 3(2-2-5)
Pre: MAS1012 Statistical Modeling

C052401 | Imemsdnunaniodu 3(2-2-5) AICS1301 wannslanuseivg 3(2-2-5)
(Introduction to Computing Science) Principles of Artificial

MAS/COS | Aanizauiden 1 3(3-0-6) Intelligence
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Forecasting the number of foreign workers in Thailand by exponential smoothing method
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UNANED
nﬁiﬁnuﬁﬂ%ﬁﬁﬁi’ﬂqﬂszmﬁLﬁaﬁnmvnﬂﬁﬂua:Lﬁ?umﬁuu’i‘ﬁmswmnstﬂmu‘l’ﬁ‘i‘ﬁmsﬂ%’uﬁﬁuﬁamﬁufﬁmm%ﬁwﬁa
(exponential smoothing method) lagtlsznauliédas 3 inedia ldurimadia Simple Exponential Smoothing, 1nafia Trend
Method Lazinafia Holt-Winters’ Seasonal Method T@u'l‘ﬁﬂ”aQamnﬂ]’aHaa"’m’auﬂumaﬁnﬁ'l@ﬁuaummﬁwmﬁ"‘mm
anAnTNUdayaaidreIiinuIMTULTINUEIET nTIMIIanINL %auﬁo‘ﬁamaamﬂu 2@ Tﬂwmw 1 G9ue
WWeuunmay 1 2007 fHadeutuneau U 2020 MnFumIaIdULNINNTDL (training data) mwmﬂ 2 Foudidion
unay U 2021 fadeusuanay U 2021 lFdmiumanaseuanuwsiusaImMInenTol (testing data) INHANNT
ﬁﬂfls"]W]J’]’] 4% Damped Holt- Winters' Multiplicative Method LﬂmwumwLLuu'lumswmnimmnnaﬂ Luaamn'l‘wm
mmsns'mﬂaa\mmfmuﬂmﬂmaaummaaaman (RMSE) Lm:mmmswsaﬂmmmﬂmﬂmaauaummmam (MAPE)
uauﬂam Tasfien RMSE 1Ny 196.760 Waz MAPE iU 7.769% 589893 1auri3% Damped Holt-Winter's Additive
Method Tapiiin RMSE iniu 213.832 uax MAPE ¥niy 8.596% @arssaddtlinanmsnennsoifideudnawaing
(MAPE < 10%)

Mmdan:  nwenal, ussnuddn, EndiuSoudduldaamd, aynsuiam

Abstract

The objective of this research was to study the technique and compare forecasting methods using the three techniques
of the exponential smoothing method. - simple exponential smoothing, the trend method, and Holt-Winter's seasonal
method. This study collected data on the number of foreigners permitted to work throughout the Kingdom of Thailand
from the statistical database of the Bureau of Foreign Workers Administration, Department of Employment. The data
were divided into two sets; the first set, from January 2007 to December 2020, was used for the predictive model
(Training Data). The second set of data from January 2021 to December 2021 was used for checking the
accuracy of the forecast (Testing Data). The results showed that the Damped Holt-Winters’ Multiplicative Method
was the most accurate method for forecasting because it gives the smallest RMSE and MAPE values, with RMSE of
196.760 and MAPE of 7.769%, followed by the Damped Holt-Winter's Additive Method, with RMSE of 213.832 and
MAPE of 8.596%. Both methods yielded quite accurate forecasting results.

Keywords: Forecasting, foreign workers, exponential smoothing method, time series
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Introduction

Nowadays, foreign workers and laborers play an important
role in the Thai economy. This is due to the past economic
conditions in Thailand that have grown quite high.
According to the data on the number of foreigners allowed
to work in Thailand (August 2022), there are a total of
2,408,716 people divided into general types of workers,
2,167,937 people, representing 90 percent, skilled
workers, and others of 240,779 people, representing 10

percent. (Office of Foreign Workers Administration, 2022)

Based on the past and present data, it is found
that the number of aliens tends to increase in the future.
Especially general types of workers that consist of
1) workers permitted to work under the MOU, who are
migrants of Myanmar, Laos, and Cambodian nationality
under the agreement between the Thai government and
their origin governments, 2) foreign workers according to
cabinet resolutions, and 3) foreign workers who do not
stay in the country and work occasionally. Employing
these foreign workers to replace positions that Thai
workers do not usually do or must pay high wages with
more working conditions, specifically, the 3D tasks are those
that are difficult, dangerous, and dirty. Although the entry
of foreign workers will be useful in replacing the shortage
of domestic workers. But it cannot be denied that this
migration of foreign workers also has a negative impact on
the economy and society such as crime, public health, the
environment, illegal immigration, etc. (Thailand Development
Research Institute, 2011) These problems affect the
management of foreign workers by the relevant authorities.
In this study, the researcher wants to study the number of
foreign workers in the past to create a suitable predictive
model for forecasting the number of foreign workers in
Thailand. Although there is a tendency to increase, there
are still seasonal variations together with the factors of the
spread of COVID-19 and disease control policies since
2020 that affect the number of foreign workers (Tarat,
2021). Being aware of the number of foreign workers in
Thailand will have a positive effect on the foreign worker

management plan of relevant sectors.

Therefore, the researcher is interested in studying
techniques for forecasting the number of foreign workers
in Thailand. The purpose of this study was to study the

technique and to compare forecasting methods using the

J Sci Technol MSU

exponential smoothing method which is an easy,
convenient, and fast way to see patterns of seasonal
trends. The three techniques used were Simple
Exponential Smoothing (SES), Trend Method, which
consisted of two subtypes, Holt's Linear Trend Method
and Damped Trend Methods, and the last technique was
Holt-Winters’ Seasonal Method, which consists of fore
sub-modules: Holt-Winters’ Additive Method, Holt-Winters’
Multiplicative Method, Damped Holt-Winters’ Additive
Method, and Damped Holt-Winters’ Multiplicative Method.

Research Methodology

This study collected data on the number of
foreigners permitted to work throughout the Kingdom
from January 2007 to December 2021 from the statistical
database of the Bureau of Foreign Workers Administration,
Department of Employment, Ministry of Labor, or website
www.doe.go.th and created a forecast model by using the

R program which has the operation process as follows.

1. Data management

The researcher divided the data into two sets,
the first set from January 2007 to December 2020 was
168 values for predictive model construction using the
exponential smoothing method (Training Data). As for
the second set of data from January 2021 to December
2021, 12 values are used for checking the accuracy of

the forecast (testing data).

2. Statistical tests to check stationarity

The researcher used Augmented Dickey-Fuller
(ADF) test to test whether a given time series data is
stationary or not. If p-value less than significant level, the

time series data will be stationary.

3. Creating a forecast model

The researcher constructed a predictive model
using the exponential smoothing method which consists
of 3 techniques, namely Simple Exponential Smoothing
(SES), Trend Method, and Holt-Winter's Seasonal Method
(Hyndman & Athanasopoulos, 2018). The variables are

defined as follows:

?H = Predicted value to forecast at the time

t+ 1

Y‘ = Time series data values at the time ¢
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O = A coefficient of exponential smoothing,
0<a<l

[ = A coefficient of smoothing parameter for the
trend, 0 <f <1

Y = A coefficient of smoothing parameter for the
seasonality, 0 <7y <1

The forecasting model for each technique is
detailed below.

3.1 Simple Exponential Smoothing (SES)

Simple Exponential Smoothing (SES) is one
of the simplest and most popular smoothing methods
suitable for forecasting data without obvious trends or
seasonal patterns with the following equation:

Forecasting Equation:
g, =t
t+1 t

Smoothing Equation:
t=aY+(1-0),

where { = Estimated smoothing of data at the

time ¢

3.2 Trend Method
1) Holt’s Linear Trend Method

Holt's Linear Trend Method is a smoothing
method that considers linear trends without seasonal
components, using Exponential Smoothing techniques,
computed with mean and trend values with the following
equations:

Forecasting Equation:

Y =C+hb

+1 t t

Level Equation:

t=al+(1-a)C,+b,)

Trend Equation:

b,=ﬂ(€l— fl»l)(l -ﬂ) br—l

where /1 = Period of forecasting

2) Damped Trend Methods

Damped Trend Methods are smoothing methods
that consider a linear trend and do not have seasonal
components, but have a slower rate of change, either

rising or falling, with an equation component as follows:

Forecasting the number of foreign workers in Thailand 65
by exponential smoothing method

Forecasting Equation:

Y

Y. =+ (p+p2+..+ ¢hb,

r

Level Equation:

t=a¥Y+(1-a){,+b,)

Trend Equation:

b,=p(,- L )(1-Pepb,,

where ¢p = Coefficient of damped smoothing
0<g<I

b, = Estimated slope of data at the time ¢

h = Period of forecasting

3.3 Holt-Winters’ Seasonal Method

1) Holt-Winters’ Additive Method

The Holt-Winters’ Additive Method is used when
seasonal variation is relatively constant throughout the
time series with the following components:

Forecasting Equation:

Y/‘l = [t+ hb/ S Sﬂh-m(kill
Level Equation:

t=0(Y,- S, Y(1-a)¢,+b,)

Trend Equation:

b=p(t,-£ )1-pb,
Seasonal Equation:

8= y(Yl- €1~I - bl<l)+(l - y)S:.m

2) Holt-Winters’ Multiplicative Method

The Holt-Winters’ Multiplicative Method is used

when seasonal variations change proportionally at the time

series level with the following components:
Forecasting Equation:
Y/+| = (l)l+ hbr)S/

Level Equation:

+h-m(k+1)

l, = ai-t-(l—a)(f,,,, +b,,)

St-m

Trend Equation:
b=p-€.)1-pb,
Seasonal Equation:

t

=),
(6, +b.)

S =

232



66 Thanayut Changruenngam, Suruswadee Nanglae,
Thanwarat Butsan and Sivaree Sudsanit

3) Damped Holt-Winter’s Additive Method

Damped Holt-Winters’ Method is a Holt-Winter
technique in which damping is added as an additive
or multiplicative with the components according to the
equation of the Additive form as follows:

Forecasting Equation:

Y, =€+(p+@>+..+¢Mb,+S,
Level Equation:

(oY +S,)+1-a),+¢b,)
Trend Equation:

b =p(¢-C )+ (1-pgb,,
Seasonal Equation:

S' = },(Yl- €I-1 - ¢bl-1) + (] - )’)S,_m

+h-m(k+1)

4) Damped Holt-Winter’s Multiplicative
Method

Damped Holt-Winters’ Method has components
according to the equation of the model Multiplicative as

follows:

Forecasting Equation:

YHI = (€l+ ((/) * (pz T (ph)br)sl-h-mrkll)

Level Equation:

6=t -a)t,, +4b.)

Trend Equation:
b=p¢-t)+(1-p)gb,,
Seasonal Equation:

Y

8§ =y~ +(1=-p)s
(€I |+ bl |)

Where s, = Seasonal estimates of data at the

time ¢
m = 12 for monthly data

k = Integer of L
m

4. Model selection

The researcher used Akaike’s Information
Criterion (4/C), The corrected Akaike criterion (4/Cc)
and Bayesian Information Criterion (BIC) for selection of
time series models (Emiliano et al., 2014). The model with
the least AIC, AICc, and BIC values will be selected.

J Sci Technol MSU

5. Forecasting assessment
The researcher has examined the accuracy of

forecasting by 2 criteria as follows.

1) Root Mean Square Error (RMSE)

iY,—?,
2 E
MAPE = x 100

where Y[ = Observed value or real value by
i=12..,n

ff Predicted value by i = 1, 2, ..., n

n = Total data

If the MAPE value is less than 10%, the forecast
is quite accurate. If the MAPE value is between 10%
and 20% then the forecast is good. If the MAPE value
is between 20% and 50%, it is considered that the
forecast is fair and if the MAPE value is more than
50%, it is considered that the forecast is inaccurate

(Ungpansattawong, 2012).

Results

From the data on the number of foreigners
permitted to work throughout Thailand from January
2007 to December 2021, it can be shown in the form of
time series data, as shown in Figure 1. Considering the
graph, it was found that the number of foreigners allowed
to work in Thailand tended to increase, and there may
be seasonal variation in the time series because the
graph looks up and down repeatedly. The Augmented
Dickey-Fuller (ADF) test was used to determine
stationarity, it was found that the Dickey-Fuller statistic
value is -3.328 (p-value = 0.0686). Therefore, at a 0.10
significant level, the time series data is stationary. The

result of each modeling method as shown in Table 1.

Table 1 shows the results of the predictive
modeling of each technique. The Simple Exponential
Smoothing technique has only one initial value of the

smoothing estimate, which is 50, and there is only one
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coefficient from the smoothing equation is ¢, ignoring
the influence of trends and seasons, where O values
that make A/C, AICc, BIC the lowest are & = 0.9999.

The results of predictive modeling by Trend
Method that is interested in the influence of trends, there
will be 2 starting values, namely the initial value of the
smoothed estimate (fn) and the initial value of the slope

estimate (b,), and there are 2 main coefficients: ¢ and /3,

Foreign Workers: Thailand (2007-2021)

Number (1,000 persons)

ﬂ y ’ W\
J( \.‘w \[J i

‘ ,/”TJF‘”\m\ | !

I

2010

PAY
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where @ is the coefficient from the level equation and /3
are the coefficients from the trend equation which Holt's
Linear Trend Method gives the ¢ and /3 values that make
the lowest AIC, AICc, BIC values are 0 = 0.9928
and Ot = 0.0001, while the Damped Trend Method will
have the damped smoothing coefficient (¢) increased by
@,  and ¢, making the lowest AIC, AICc, BIC values
0 =0.9919, ff = 0.0001 and ¢ = 0.9460.

A

\

|
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Figure 1 Data on the number of foreigners permitted to work throughout Thailand (unit: 1,000 people)
from January 2007 to December 2021.

Table 1 Modeling results by exponential smoothing method.
Trend Method Holt-Winters’ Seasonal Method
Simple
Value Exponential Holt's Additive Multipli Damped Method
ANy Linear N Wothod Méthod Additive Multiplicative
Initial Value

60 168.277 154.761 154.571 443.525 442.405 438.805 423.420

h(, - 14.036 65.986 18.748 20.652 28.289 29.994
S,” - - - 23.875 1.004 24.041 1.020
So.z - - - 25.143 1.038 25.801 1.015
Sos - - 39.347 1.010 37.767 1.017
SLH & & & 59.781 1.027 60.237 1.024
SM - - - 28.014 1.039 30.079 0.995
S”l(‘ - - - -39.503 1.009 -46.203 0.974
Sys - - -97.684 0.978 -97.271 0.966
S s - -5.546 0.992 -4.193 1.005
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Table 1 Modeling results by exponential smoothing method (cont.).
Trend Method Holt-Winters’ Seasonal Method
Simple
Value Exponential Holt's Additive Multiplicati Damped Method
Eiactid Einsar pamped Wethod Mothod Additive Multiplicative
Sy - -18.304 0.973 -17.447 0.994
Suto - - 0.981 0.979 1.348 1.007
S(,.,, - - -42.198 0.948 -45.827 0.974
S s - - 26.094 1.002 31.637 1.011
Coefficient Value
o. 0.9999 0.9928 0.9919 0.9891 0.7525 0.9878 0.9866
ﬂ - 0.0001 0.0001 0.0002 0.0001 0.0001 0.0221
ba - - - 0.0001 0.0001 0.0003 0.0002
[ - . 0.9460 - 0.9800 0.9800
Model selection
AIC 2556.861 2559.456 2561.346 2577.528 2641.696 2579.408 2652.437
AlCc 2557.008 2559.826 2561.868 2581.608 2645.776 2583.998 2657.028
BIC 2566.233 2575.075 2580.090 2630.636 2694.804 2635.639 2708.668

The result of predictive modeling by technique
Holt-Winters’ Seasonal Method is a technique that focuses
on both trends and seasons. Therefore, in addition to the
initial value of the smoothed estimate (£ o) and the initial
value of the slope estimate (b”), there are also 12 default
values of the season or seasonal indices (SU. o So_,,

Sn‘ 1»)- According to the nature of the monthly time series
data, there are 3main coefficients: O is the coefficient from
the smoothed level equation, £ is the coefficient from the
smoothed equation of the trend (Trend Equation) and y is
the coefficient from the smoothed equation of the season

(Seasonal Equations).

Holt-Winters’ Additive Method provides the value
for a, f and y that make AIC, AICc, BIC the lowest
as follow; &0 = 0.9891, / = 0.0002 and y = 0.0001.

Holt-Winters’ Multiplicative Method provides the value
for &,  and y that make AIC, AICc, BIC the lowest as
follow; & = 0.7525, ﬂ = 0.0001 and y = 0.0001.

For the last method, the Damped Holt-Winters’
Method, which is both an Additive Method and a
Multiplicative Method, the Damped Smoothing Coefficient
(¢) is added. Damped Holt-Winters' Additive Method has
The values of @, f3, 7 and ¢ that result in the minimum
values of AIC, AICc, BIC are 0. =0.9978, = 0.0001,
y = 0.0003 and ¢ = 0.9800. The Damped Holt-Winters’
Multiplicative Method has the values of @, f, y and ¢
that result in the lowest values of AIC, AICc, BIC
have minimum values of & = 0.9866, f = 0.0221,
y = 0.0002 and ¢ = 0.9800.
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Table 2  The result of forecasting assessment.
Training Data Testing Data
o or A RMSE MAPE (%) RMSE MAPE (%)
Simple Exponential Smoothing 1562913 6.410 227.715 9.391
Holt's Linear Trend Method 162.274 6.322 308.644 13.311
Damped Trend Method 152.225 6.528 227.850 9.397
Holt-Winter's Additive Method 149.612 7.918 319.368 13.533
Holt-Winter’'s Multiplicative Method 159.429 7.988 337.302 14.185
Damped Holt-Winter's Additive Method 149.558 7.947 213.832 8.596
Damped Holt-Winter's Multiplicative Method 151.192 7.616 196.760 7.769

From Table 2, the researcher intends to evaluate
the forecasting accuracy of the model for the period
between 2007 and 2020 (training data). From the results,
it was found that each method was quite accurate since all
methods gave MAPE values less than 10% with Damped
Holt-Winter's Additive Method giving the least value of
RMSE. The method is close to all true values as shown

Considering the forecasting assessment of
each method to forecast in 2021 (Testing Data), Simple
Exponential Smoothing, Damped Trend Method, Damped
Holt-Winters’ Additive Method, and Damped Holt-Winters’
Multiplicative Method were found to produce quite
accurate forecasting results, with MAPE values of less
than 10%.

in Figure 2.
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Figure 2 Forecasting by Exponential Smoothing with Various Techniques in 2007-2020.
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Actual Values VS. Forecasting Values in 2021
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Figure 3 Forecasting by Exponential Smoothing with Various Techniques in 2021.

Holt’'s Linear Trend Method, Holt-Winters’
Additive Method, and Holt-Winters’ Multiplicative Method
produced good predicting results because the MAPE
value is between 10% and 20%. In addition, the Damped
Holt-Multiplicative Winter's Method had a lower RMSE
value than other approaches, indicating that it had

a higher level of predicting accuracy.

From Figure 3, when the models of each method
were compared with the actual data, it was found that the
simple exponential smoothing method and the damped
trend method overlapped and were found to be relatively
stable. Holt's Linear Trend Method provides a forecast
line that shows an increasing linear trend. Holt-Winters’
Additive Method and Holt-Winters’ Multiplicative Method
have higher trend forecasts, but there are fluctuations
from the influence of the seasons. Damped Holt-Winters’
Additive Method and Damped Holt-Winters’ Multiplicative
Method are methods that add damping to slow down
the rate of change in the number of foreign workers and
are relatively stable but still influenced by the season.
In comparison to other approaches, Damped
Holt-Multiplicative Winter's method offers the prediction
line that is most closely related to the true value and has

the minimum RMSE value.

Conclusion and Discussion

This research presents a method for constructing
a forecast model using exponential smoothing to time
series data of the number of migrant workers throughout
Thailand. This study collected data on the number of
foreigners permitted to work throughout the Kingdom
from January 2007 to December 2021 from the statistical
database of the Bureau of Foreign Workers Administration,
Department of Employment. The total of 180 values
from the data collection were divided in to 2 sets: 1) 168
values for predictive modeling using 3 techniques: Simple
Exponential Smoothing (SES), Trend Method, and
Holt-Winters’ Seasonal Method. Trend Methods can
be divided into 2 types: Holt's Linear Trend Method
and the Damped Trend Method. The Holt-Winters’
Seasonal Method can be further subdivided into four
methods: Holt-Winters’ Additive Method, Holt-Winters’
Multiplicative Method, Damped Holt-Winters' Additive
Method, and Damped Holt-Winters’ Multiplicative Method,
for a total of seven methods. 2) 12 values were used to
check the accuracy of forecasting using the lowest MAPE
and RMSE criteria. The results showed that the Damped
Holt-Winters’ Multiplicative Method was the most accurate
method for forecasting, indicating that the data tend to
increase and the influence of the season is unstable, with

the following forecasting model.
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Forecasting Equation:

R I
Y, =, +b>098)s

i=l

t4h-m(k+1)
Level Equation:

Y,
¢, = 0.9866——+0.0134(/, , +0.98b, ,)
S,

Trend Equation:
b,=0.0221(L,- £, )+ 0.9779(0.98)b,,

Seasonal Equation:

Y +0.9998s

5, = 0.0002————
(¢, ,+0.98b, )

The initial value of the smoothed estimate (£,)
was 423.420, the initial value of the slope estimate (5,)
was 29.994, and the initial value of the other 12 seasonality
estimates or indices were 1.020, 1.015, 1.017, 1.024,
0.995, 0.974, 0.966, 1.005, 0.994, 1.007, 0.974, and 1.011
respectively from January to December. When using the
forecasting model to plot a comparison graph between
the actual data and the forecast for 2021, it was found
that the Damped Holt-Winters’ Multiplicative Method still
had a clear distance between the actual data line and
the forecast line despite the MAPE value and the lowest
RMSE. But from the forecasting equations obtained, it is
still enough to explain that adding damping has caused
the rate of change in the number of foreign workers to
slow down and be relatively stable, consistent with the
situation of foreign workers in Thailand in 2021, which
is still during the outbreak of COVID-19. Especially the
third wave of the outbreak where the factory cluster was
one of the sources causing the virus to spread across the
country. As a result, migrant workers from neighboring
countries who come to work in Thailand are seen as a risk
group for both infection and transmission. Thailand has
taken various measures to help control the outbreak of
the disease among foreign workers, such as suspending
the movement of workers along the border, delaying
the approval of importing foreign workers, and providing
fiexibility for foreign workers whose permits will expire to
be able to live in Thailand (Puey Ungphakorn Institute of
Economic Research, 2020). This is the reason why the
rate of change in the number of foreign workers slows
down.

Forecasting the number of foreign workers in Thailand 71
by exponential smoothing method

The forecasting model has shown that the
number of foreign workers in Thailand fluctuates according
to the trend caused by the increasing demand for labor
in the industrial sector which corresponds to the research
project on the needs of labor in the eastern region in the
next 5 years (2018-2022). It was described that in the
next 5 years there will be more demand for labor. This
is because factories are constantly in demand for labor,
especially in manufacturing industries with the highest
demand for labor causing foreign workers to increase as
well. Furthermore, there are also seasonal fluctuations
caused by groups of migrant workers who use border
passes under the border crossing agreement. which came
to work in a round-trip season (Labor Economics Division,
2021) and irregular fluctuations caused by unusual events
during the COVID-19 epidemic (Puey Ungphakorn Institute
of Economic Research, 2020).

The forecasting using the exponential smoothing
method prioritizes the most recent data and exponentially
prioritizes the next data (Labor Market Research
Division, 2007). This method does not take other factors
into account at all, which are expected to affect the number
of foreign workers in Thailand. In addition to the spread
of COVID-19, there are other factors such as economic
expansion (Labor Economics Division, 2021) or the
expansion of industrial investment (Labor Market
Information Administration Division, 2021). Therefore, in
improving the model to forecast the number of migrant
workers, a relationship model may be built by using
other variables that correlate with the number of migrant
workers, such as GDP, population, etc., to forecast as

well to get more accurate forecasting results.
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Thai Sign Language Recognition: an Application of
Deep Neural Network

Anusorn Chaikaew
Computer Science, SCIT, Chiang
Rai Rajabhat University
Chiang Rai, Thailand
anusorn.c@crru.ac.th

Abstract—Thai Sign Language (TSL) is the national sign
language for Thai deaf people or hearing impaired in Thai-
land. These people with disabilities can use sign language to
communicate with people with disabilities but face obstacles in
communicating daily with ordinary people. Technology should
play a key role in helping disadvantaged people achieve a better
quality of life. This research aims to find ways to create Thai sign
language recognition applications and be developed for real-time
sign language translation in the next step. We purpose a simple
approach with a MediaPipe framework that helps to extract the
hand landmark from video on the preprocessing step and use that
landmark to build the model for recognition hand gestures with
various Recurrent neural networks (RNN). The result showed
that the model builds with LSTM, BLSTM and GRU has an
accuracy greater than 90 percent. This approach can produce
an accurate close to the traditional approach.

Keywords—Computer Vision , Machine Learning, Neural Net-
work, Thai Sign Language (TSL)

I. INTRODUCTION

A report on the situation of persons with disabilities in Thai-
land in September 2020 [1] found that there were 2,058,082
people or 3.09% of the entire population. Of these, 388,233
were hearing impaired or interpretive. Human-computer inter-
action (HCT) could help so many people at all levels of society
to upgrade a better life, especially disabled people.

Sign Language is a subset of hand gestures that is part of
the human modality to communication among deaf people
or the hearing impaired. Thai Sign Language (TSL) was
developed from American Sign Language (ASL) but different
in gesture detail; for example, in Fig. 1, an example of Thai sign
language communicates the word love, sick and number three,
respectively. TSL is a standard sign language in Thailand,
but only some ordinary people understand it and use it to
communicate with deaf people that maybe sometimes hearing
impaired can not communicate in daily life with ordinary
people. Sign Language Recognition (SLR) is the start point
to develop sign language translation, which is interdisciplinary
research area topics such as computer vision, natural language,
artificial neural network processing, etc.

978-1-6654-1569-9/21/$31.00 ©2021 IEEE
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(c) Three
Fig. 1. Example of a Thai Sign Language (TSL).

To allow the machine to recognize the sign language that
uses hand movement, we need to prepare the dataset and
design the training step with a suitable algorithm. Therefore,
we decided to create our own data set to train the model,
aiming to build the model that recognizes at least 100 ges-
tures/word capability covering the vocabulary used in daily
life in different categories such as Greetings, Numbers, Days,
Times and Seasons, etc.

The most state-of-the-are algorithm recognizes body move-
ment using a neural network to extract feature and trained
model by decomposing the problem sub unit [2] or using
cascade network [5]. This has led to our research aimed at
using neural networks as well.

The organization of this paper is as follows. Section II
contains some related work. We discuss some algorithm which
is adopted or related in our work. Our approach is explained
in Section IIT and evaluate the result in Section IV. Finally
we conclude our contribution and discussing future work in
Section V.

II. RELATED WORK

One of the most used algorithms today and found to be
effective for sign language recognition (SLR) is the deep neu-
ral network (DNN) implementation. In this paper, we adopted
various algorithms under the DNN area to fit into our criteria.
In particular, the RNN (Recurrent Neural Network) algorithm,

2 128
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Fig. 2. Our approach.

since this research builds the modeling from extracted the
key points on both palms when gesture movements in sign
language.

A. Convolutional Neural Network

Convolutional neural networks (CNN), also called Con-
vNets, were first introduced in the 1980s by Yann LeCun is
a class of deep neural networks most commonly applied to
analyzing visual imagery or video. Sign language research area
adopted CNN such as [2], [7], [8], [10] and so on for feature
extraction and classification. Especially [10] focus on TSL like
our paper showed accuracy up to 97.7 percent but based on the
Kinect device for data acquisition step, unlike our research, the
process of collecting the dataset does not require any special
equipment.

B. Recurrent Neural Network

Recurrent Neural Network(RNN) is a class of artificial
neural networks that mostly focus on temporal sequence data
such as NLP, text, voice, video, or time-series data. So many
research paper in machine translation using RNN or improved
algorithm from RNN such as LSTM or GRU [4], and in
this paper, we focus on using RNN since the extracted hand
key point’s position is saved in a text file format (CSV)
corresponding to the reference position, it is more suitable
for choosing RNN algorithms than CNN.

C. MediaPipe framework

MediaPipe [6] is a framework for building a pipeline
mainly for rapid prototype base on C++. In this paper, we
use MediapPipe for extracted hand key point that MediaPipe
already provide by customize some source code and write
the absolute position of hand landmark to text file base on
guideline [11], [12].

1II. Our APPROACH

Sign Language mainly focus on two ways the feature extrac-
tion from images or extract hand key point and concatenated
their location [9]. Our approach based on pipeline as Fig.2. It
can be separated into four large steps: creating a video dataset.
Preparing data to train the model; Model training and using
models to create applications for predict Thai sign language;
details are as follows.

A. Input Data

The very first step is to prepare a dataset to use for model
training. We shoot 100 videos per word. However, in this
experiment, we recorded five videos of five gestures, a total of

(a) 21 points on each hand detected by MediaPipe Framework

983347 9.635131 0.868353 9.535826 0.86163 0,572381 0.861608 9,551991 8. 864561
3008 0.901935 6 845 0.879116 843

(b) After Extracted 42 key points and write to CSV files

Fig. 3. key point position detection on each palm and writing
key point to text files (CSV)

500 videos, to test our approach. Each video contains 50 FPS
with format H.264, and this process takes the longest time but
does not rely on any additional equipment except a mobile
camera.

B. Preprocessing

In this step, we customize source code from the MediaPipe
framework to extracted the hand key point 3 (a) and write it
to a text file (CSV) as Fig. 3 (b). At this stage, a total of 21
key locations on both palms, a total of 42 key points, will be
recorded in a text file; all 42 landmarks will pull from each
frame of the video. Therefore, we need each video to have the
same lenght as possible to create an equivalent data set.

C. Model Training

At this stage, the hand’s key point we extracted from the
video is suitable for RNN, and we decide to use the three
different variations of architecture related to RNN are LSTM
(Long short-term memory), Bi-LSTM (Bidirectional LSTM),
and GRU (Gated recurrent unit). LSTMs were developed
to deal with the vanishing gradient problem that can be
encountered when training traditional RNNs. Bi-LSTM is a
compound of Long Short-Term Memory (LSTM) and Bi-
directional Recurrent Networks (BiRNN). The GRU is like an
LSTM with a forget gate but has fewer parameters than LSTM.
Our approach in this step is that using a text file training set
takes less time to train a model than the CNN approach that
relies on the large image or video datasets, which can take
a longer time than text file such as [10]. Moreover, this step
also may be necessary to repeat the process many times by
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ol " Trainable params: 1,171,718
i, " Non-trainable params: 0
= sy | )
i, el : (b) BiLSTM
035 ‘ — vn 02 vl\./_\;;]\\k 'Y;\» W Layer (type) Output Shape Param #
wl, ’ 3 ; el : e
B3 ® @ w PR 1 P ® w gru (GRU) (None, 70, 192) 160128
@un aen
gru_1 (GRU) (None, 70, 192) 222336
Fig. 4. Accuracy/Loss dropout_1 (bropout) (None, 70, 192) 0
gru_2 (GRU) (None, 32) 21696
TABLE 1. Hyperband parameter for tuning each algorithm Gense_2 (Dense) (None, 6) 158

parameter | min max

input node 64 256

hidden layer 1 3

optimizer "Adagrad’,’Adamax’,’Adam’, RMSprop’

adjusting the parameters to get the best accuracy. Thus text
files might be easier to train model than other data set.

Additionally, In this step, we also are tuning the hyper-
parameter with Hyperband [3] that focuses on speeding up
random search through adaptive hyper-parameter allocation
the importance Hyperband parameter list on Table I. From
the table, we can see that we have the default number of
nodes at 64 nodes and can be increased by a maximum of
256 nodes, and there are from | to 3 hidden layers and 4
types of optimizer for Hyperband to choose from. Fig. 5 show
each RNN algorithm’s summary after tuning with Hyperband.
We found that the GRU had the least number of parameters
while BILSTM had the largest number of parameters, meaning
BiLSTM was the largest model while the GRU was the
smallest model in this experiment.

After tuning with Hyperband the next step is to build
the model with training data and the output result of each
algorithm after train shown in Table II. The data set of training
data has 100 videos per word divided into 60 videos for
training, 30 for the validation test, and the last 10 for testing
the accuracy after trained models. All algorithms can surpass
accuracy more than 90 percent with train data set and surpass
more than 90 percent with test data set as Table III. During the
model’s practice with different epoch numbers ranging from

Total params: 404,358
Trainable params: 404,358
Non-trainable params: 0

(c) GRU
Fig. 5. Model Summary of each model after tuning with
Hyperband

TABLE II. Model accuracy comparison while trained

Network | Accuracy | Loss
LSTM 0.94 0.16
BLSTM | 0.97 0.39
GRU 0.93 0.20

70 to 100, we found that the graphs obtained while practicing
Fig. Ref fig: acc-lose showed significant fluctuations in the
BiLSTM, LSTM and slightly up and down on GRU due to the
number of videos required for the practice (60 videos), it may
not have been enough for BiLSTM or LSTM with parameters
larger than GRU.

D. Post-processing

In this step, we developed both desktop and mobile applica-
tions, as shown in the Fig. 6 both of them have used different

TABLE III. Model Accuracy (Predicted with test data)

Model Accuracy | Loss
LSTM 0.97 0.06
BLSTM | 0.94 0.23
GRU 0.94 0.14
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Fig. 6. Desktop Application (left) and Mobile Application
(right)

models in the application development, choosing the model
with the highest precision from the table. III, that is, LSTM
has 97 percent accuracy for desktop. And the GRU model was
chosen for mobile use because of its small size but acceptable
accuracy.

IV. ResuLt AND DiscussioN

By looking at the results, we found that we could build and
deploy the model in the development phase of both desktop
and mobile applications. It shows that this approach can be
applied to the development of both desktop and mobile sign
language recognition. However, there are some limitations in
binding to the MediaPipe Framework, but it may be acceptable
in terms of open-source code.

V. ConcLusioN AND FuTure Work

In this paper, we presented Thai Sign Languages recognition
that builds from the MediaPipe framework by extracting key
points from hand landmarks. We use just a simple smartphone
camera and train it with CPU on the laptop and even faster
when training with GPU. Our experiments demonstrate how
to build Thai Sign Language recognition with the MediaPipe
framework and will be the next step to make a Sign Language
Translation and the next future.
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ABSTRACT

The objectives of this study were: 1) to analyze the problems of project management
on teacher and educational personnel development in the collaboration between Chiang
Rai Vocational College and Bokeo Technical & Vocational School, 2) to formulate integrated
strategies for project management on teacher and educational personnel development in
the collaboration between Chiang Rai Vocational College in Thailand and Bokeo Technical
& Vocational School in Lao PDR, and 3) to evaluate the appropriateness of the project
management on teacher and educational personnel development in the collaboration
between Chiang Rai Vocational College in Thailand and Bokeo Technical & Vocational School
in Lao PDR. The samples were 272 teachers. Data were collected using questionnaire. For
qualitative data collection, focus-group discussion with 35 administrators was conducted
using SWOT analysis techniques.

1. The problems of project management on teacher and educational personnel
development in the collaboration between Chiang Rai Vocational College and Bokeo
Technical & Vocational School were in overall at a high level. When considering each
aspect, it was found that follow-up and evaluation were the most problematic, followed
by decision.

2. The project management strategies on teacher and educational personnel
development in the collaboration between Chiang Rai Vocational School and Bokeo

Technical & Vocational School consisted of 5 strategies.
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3. The assessment and evaluation of project management strategies on teacher and

educational personnel development in the collaboration between Chiang Rai Vocational

College and Bokeo Technical & Vocational School revealed that vision, goals, mission and

development strategies were appropriate at the highest level.

Keywords: Strategy, Teacher and Educational Personnel Development, Vocational
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Ussendndninasiadng Uinudiosu based Analysis)
- 8iiUs19ngu (Group Discussion)
AICS0102 1 1 1. donmatiansmusnus - USIEBWUUTUAuNUS Y - doutoLleu
whanaadmIung 2. PwunUsennaunsuetiug (Interactive Lecture) - WUURNYR
A519WUUTN809 3. gsunefleiduvanefiauls AnUHURN1TIATIEY (Practical- -Tuau
4. wandinsuitymaliouazaudeiies | based Analysis)
Yol duranefiuys - 8iUs19nau (Group Discussion)
AICS01203 1,5 1 1. aSunensInAansLBedydnynl 1o - UsIEBWUUTU ARSI - doutolleu
NANANNAIANT AudNILS Heridu (Interactive Lecture) - WUURNTR
2. LLamisLﬁau’i’%msﬁqaﬂlﬁaaﬁu FAnUHURN1TIATIZY (Practical- -Tuau
3. afusenazenmog AtuTtngIg o based Analysis) - dunangAnTTu
- 8iUs19nau (Group Discussion)
AICS0201 1 1 1. aunsaesuienguianuuiandu s | - ussenewuuiufduiussau - gaudelluy
anm 1 duuazniswanuadle (Interactive Lecture) - WUURNTR
2. ANI0uENUITNLATESUIENITHAINKAY | - BnUfURNITIATIZY -Tuau

19¢



NagNSNISIANTEIUS

578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
WUUKUSYE MSUINEIsuuviung wagns
wanuaauuthdgadla
3. AUNTOLENUSTLANUAZETUIENITHINLDY
YosuUsduLUURBIlasUINITUINLAULY
Unfuaznisuaniadkuuunnnsgula
AICS0202 1,2 1 1. awnsaussereanuluan wdnnisme | - usseewuuiiufduiussa - audellu
anm 2 ath uazaudAgosainle (Interactive Lecture) - dunAngRANTIU
2. sfuenanmsiiauedeya nslATey | - InUfiRnisineey - WUURNYiR
Foyaiosiu msUssanaruagnsmagey (Practical-based Analysis) -lunu
auufgnu nsUszendlaauads n13wse | - 8Ausiengu (Group Discussion)
ANULUTUTIN anduiusian1sanneeatng
e
AICS0301 1,3 1 1. ssviednianismenudygUseivg | - ussenewuuiufauiuss iy - aaudellu
MWGINgudmTU waIngnsainlaetgnaes (Interactive Lecture) - thuauemesendluduidon

Yy Usehvguay

ANYINITAIUIN

2. wanenslinudingulunsduiuuas
numussunssuiulyausshviuay

Wensialaegngndies

- Msldunumaund (Role-play)

- ANSUAUMUNENUIAFNYIAUAI

- dunANgRANTIU

- WUURNYA

c9¢
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS0302 1,5 1 1. 93UN893559 A55IUTTL NYYANET - UssEEwUUTUAuNUS - doutaLlay
ATTYIUTTULEY Redesiuliygnuseivg Guans ningau (Interactive Lecture) ~dhaverenulututoy
nviNEdImSy melayayr Mmyunlestoyadiuynaa - 8iUs19ngu (Group Discussion) | - 8iUsy
Uy sehivg m‘mﬁﬂimmﬂﬂauﬁama%uazﬂgwmaﬁu 9 | - nsgfinw (Case Study) - dunangAnTIy
fAeadosls - LUURndin
2. afUssuazendegensdifnuRea iy
I5TEUTILAENNINeTiAeTeiy
Uayayusehvg
AICS0303 1,3,5 1 1. aSunenannIsTunuIslunswAUaym - USIEEWUUTUAuNUS - gaulalTuy
Ha91Uay NSy NIABURUAOTLA (Interactive Lecture) - @aUUfUR
TUsunsu 2. Weuuansiuneuislunsuddamms - Anufumnsimeey - dunangAngsy
Aaufmesingldnaule (Practical-based Analysis) - WUURNYR
3. Tosoulunis@eulusunsumisnie - M5l4 Problem - based Learning
seougsla
4. hiauenadnsaldanmadeulusunsa
munwsEaugale
AICS1101 1 2 1. sdungnnmeskar I ilauila - UsTENBUUUIUJAuuSI - doulailyy
LNRaTLARARA 2. MEUNMTUUNANDS FUN1SAINAIEDS (Interactive Lecture) ~nauensemilutudou

UAZLSVIAMAIATIZAELLR STUUNAANTS
NALLAZNTINTZUDN
3. undgduiinsavanesunaznsiuasudn

wUstuduinSananetu

- AnUfumnsimaey
(Practical-based Analysis)

- 8iUs19nau (Group Discussion)

- 8AUsY
- dunAngANTIU
- WuUHnYin

-Tuau

€9¢
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS1102 1,3 1 1. aSunguazlandIsNswAdymssuy - UssEEwUUTUAuNUS - goutelluy
YRR auNSgLdEl wrisnduaznisanliunisuy (Interactive Lecture) - dhauemesalududon
W3NG fimvua USginnees §1umvan - Anugudnsimsen - AUy
LAZWIA NMTHUaaTudu Alanie LInmes (Practical-based Analysis) - dunangAnssu
e Yasu wanunely - 9AUT9NgH (Group Discussion) | - WUUHNYR
2. Mm3Uszgndldninuidnisalivuy - SyANAYINAALIY (Brainstorm) - Tusm
AU INBS
AICS1103 1 3 1. widgmnismavsngauiigauulaisl - UssEneRUUTU ARG - audellu
nMsmAngay Foulvdmiuduuaifouazansiuls (Interactive Lecture) - thiauemesendluduion
fanuaznsUszend 2. mAnmnzauigauuuiiteuly dga - AnUfuRnsimeey - AUy
a1INTud (Practical-based Analysis) - dunangAnTTu
3. wasdlgmnsmengauiigauuull | - efAUTIengy (Group Discussion) | - wutEinsia
Soulaliduuuubififouly Gouluaiuia | - szaunrwAniu Brainstorm) -Tlunu
NB3 AMUANITABULING WALITNITLT
favdmiumsmeing i
AICS1104 1 2 1. a5unenann1s mallan1stu nann1stes | - ussenewuuiiufEuiusIu - doutoLleu
ynadinaans unfisu vdnmsifisdndasen feidu (Interactive Lecture) - duauemesandluduidon

nanuda ANUFURUSIBULAZIENITUING
ey

2. undgmlegldinaiinnistiu nannisdes
unis1u wdnmsiinEEneen fafdy
nanda ANUFURUSIBULAZIENITUING

Dld]

- Anufumnsimsney
(Practical-based Analysis)

- 8iU18N&Y (Group Discussion)

- $1apsan1unIIal (Simulation
study)

a ] .
- SYANANUAALAY (Brainstorm)

- 9aUsY
- dunangAngsu
- WUUEINY

- Tuau

v9c
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS1105 3,4 3 1. afakuuinaewmnendamansingld - UssEEwUUTUAuNUS - goutelluy
WUUTIRDUT lsfduiuguiioasuisdeyalulanurisany (Interactive Lecture) - dhauemesalududon
Adlnmans Huaseld erfinuudreosileidudadu wed | - BnufiRnmslesed - AUy
MAY 20NN WaENUNY SIUTE50 (Practical-based Analysis) - funang AN
ATIVHBUY - 8fiUs18n&Y (Group Discussion) | - WUURNYA
2. ildldiudeyalulanuisrnuduaiasin | - msuesumnenulidnuduaii
lasarulin
AICS1106 1,3 2 1. BBUENANNITNTIATIENAIY - UssEneRUUTU ARG - audellu
WNITIAY AaNALAGEY (Interactive Lecture) - @R UA
2. odungsndeudnsuidymdsdiuaala | - RnujuRnisinsngi - dunangAngsu
3. Uszgndldlusunsumeuiameslung (Practical-based Analysis) - WUURNYiR
uilamidaiaale - MyupumNgUlEAngAUAT
AICS1201 1,2 2 1. sdungmanduiusiarANdITUsYeddl | - usseeuuuiufduiussau - aaudellu
WUUIaeUTEDA wus (Interactive Lecture) - AU U
2. AuMsiesginMsonneeludusgne | - InUjuRnisinse - dunangAnTTu
18 MsonnvElduNYAMuAENTannBEla (Practical-based Analysis) - WUURNTR

sadnlngldlusunsudoduld

3. a5UIednuuzYeaNAUNTILIAN
wmﬂizﬁaumuL'amiﬂ&ﬁ%mw%’uﬁwuw%u
Maaazisnsuuulonduaviauiug

4. AIUNTIATIFVOUNTUIAUALNTS

nensallagldluswnsulasdule

- ANSUAUMUNENUIAFNIAUAI

G9¢
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS1202 1,2,5 2 1. B3UNEANUMINEUALNTEUIUNNTVRY - UsTENBWUUTUJAuusIm - doutaldeu
Wensteya WeMstea nToUAUNANIUNTIATIEZN (Interactive Lecture) - @R UA
foya msnunmuazmslindedeya uay | - AnufuRnsiesei - dhauemeselududon
nsd1sIteya (Practical-based Analysis) - danmngAnssu
2. LLammﬂ%’m%ﬁﬁaiumwﬁmﬁaﬁay,a - nselAnw (Case Study) - WUUHNYAR
MTATIEYdeNafIgTBNmNEEA N3 - 514 Problem - based Learning
Bouiveaaies mIuanin WY eyauay
nsUsTdlunauY
3. aAUTIBLazENmBE 1NTIANYINIY
ensteya Ussuvimeluineinis
Toya WAzISYSITUVRIINGINTTVRYA
AICS1301 1,2,5 2 1. venanumeuazanuduLves - USIEEWUUTUAuNUS - doutoLleu
naNNNT Uyauuseiugle (Interactive Lecture) - nauensemilutusou
Jaanuseivg 2. PUUNUTENUAZSUENENNTVRY - 8iUs19nau (Group Discussion) | - 8fiUs1e
Uyauuseiugle - MsNauneUlRAnwIAUAT - danangAngsu
3. vunensAumuuulaiiveyanig s - WUURNYiR

AUWUUBIZARAN M3laung Munuamg
pssnzaUTivilanaznseysny Jennse
AN MyUszanawazAdla
AWIEIIUNIF TEUUDIRTLY (nALANTT

Sous waslusunsudunuld

99¢



5789791

PLOs

YLOs

CLOs

NagNSNISIANTEIUS

(nagnsn1sianTsiseunsaan)

nagnsn1sianaUsziliung

4. guflunsrumsuuliiddeyaiimng s
AUMKUUBITARN MTLEUNY N1TUNUANILS
pssnzaUTivianaznseysnu Iemnseu
AN MIUszaanawazAdla
AMWIBTINYIR TEUUBIRTE nATANTT
Sow3 waglusunsudunule

5. sfUBuazendsgansldieioslouas

nstdnulaanussivgluauaiusing

AICS11302
msﬁau%ﬁaﬂm%a

1

1,2,3

1. BBUNEUIARYDINITITEUIVBUATOUAE
a a 4

ngufnisiseusla

2. oBuenanmsnIsseusuuuiigaeuls

3. afamsvuduuuiidaeulagliiaiecie

NN

4. YszgnanisldnisSeusuuuiigaenluau

AIURNY

- USIEEWUUTUAuNUS
(Interactive Lecture)

- Anufumnsimeey
(Practical-based Analysis)

- MsupUnLNENUlFANEIALAIN

- gaulalTuy
- @aUUfUR
- dunANgRANTIU

- WUURNYA

L9¢
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS1303 1,23 3 1. sdnenannismaeuduuulifgaeuld | - ussereuuuiiujduiussau - AoUTalEu
mM3Seudvondes 2. afnumsBeuiuuuliiidaeulagly (Interactive Lecture) - gouUfjUn
2 \nSesilonng l¢ - Anugudnsimsen - funang AN
3. Yszgnanisseusuuulaiiaulunuiu (Practical-based Analysis) - wuuEnvin
As 9 1o - MsNaUnBUlRRnYIAUAT
4. o3uenann1svenIsnTvdeuluivag
nsUsEdiunaveInsvinuele
5. aiun1snivaeulvivasUseiliunaves
nsvinnele
AICS1304 1,2,3 3 1. aSuenannisanUnenssulasene - USIEEWUUTUAuNUS - goulalluy
lasaneUszam Uszamifien wesiduaseunanedu (Interactive Lecture) - dunangAnTTu
e TasstneUszamiiennuuluinminazdsan | - Anufufnisimssi - UURNTR

gounau nIrUIUMSTEUsLUUINaou
FunounisasAdoundu mssnanans
AAULATE kavANANNUGYRIlATIUIY
Usvanmiiey

2. afvantnenssulassineussaiiien
wodidunsounansdu Tassnedssannidioy

2 o

wuulutmihuardsidoundu nszuiuns
Seusuuuiidaeu Tunsunsdwindoundu
AIINAARSARILATE UazAUAUTUSYDS

TaseneUssamiieuls

(Practical-based Analysis)

- ANSUBAUMUNYNULAFNYIAUAI

89¢



NagNSNISIANTEIUS

578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)

3. Usvendldlaseingussamidiealuauinu
F4 9

AICS1305 1,2,3 3 1. afuenannsiaseneUsya e - UssEEwUUTU ARSI - AoUTalyu

N55U3LTIAN 1A59918U T2@MABULUULNTEDUNAU N3 (Interactive Lecture) - 9fiuTe
Hnausuvisenisuulivingay nmsusugu | - AnUdRinisiases - dunangAnTIY
laweswsfiwes Sanesfiudmiumend (Practical-based Analysis) - WUUHNYR

Lumzam’/‘iqm lasanguszamuuuneulig
#u TnseoUsEamuuuLing) mieausn
svavdunuuen waglaseneLauiuetsiil
LeALIBsYLIYA

2. asnlasstnelssamivion 1aseny
UsaMAgULUULNSSaUNaU NSENBaUTH
wsensuTulimungay nsuiugulaes
W dwesd sane3Tiudmsumanfivanzay
fign lassreuszamuuuasulagiu
TAsstneUsEamMULUULing meaudn
svordunuuen waglaseieLauiuelsii
waALIBsYISea

3. afuevanmsuazannenssuvesdeya
YR

4. afuTeuareniIeg NNTIATIZYITeYR

Alvgdmiunsseuigedn

- 8iUs19ngu (Group Discussion)

- MsuBUNLNBNUlAANEIALAIN

69¢
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS1306 1,5 3 1. advsaudunuaznisiauw - UssEEwUUTUAuNUS - goutelluy
Yy seavglu Uaanuseivglumalulagdaasusle (Interactive Lecture) - Yauemesailutubeu
wialuladdansey 2. 3Nty 1useAuglusmuineints | - efiusienau (Group Discussion) - pAUs Y
Yo wwéﬁmmm 37UULATTE - MsNauneUlRAnYIAUAT - dunangAnTIy
Usgam yusudiasseuumuaudnludmld - WUURNYIR
3. afusenazenIBg 19Ny
Tyayseivglunisasrsuinnssunalulad
NN
AICS1401 4,5 3 1. ALEUNISVUNIUITIUNTTUNIAU - USIEEWUUTUAuNUS - daveenuluTwsey
WtaiilAYNIg HynuseAviuarinennisdmnn luided (Interactive Lecture) - dunangAngsu
Yy Usehvguay Waulalutagtulaenisussendnieinu - Anufumnsimeey -lunu

ANYINTATUIE

Wermans 3NN 5309 UIBFUAN

2. 9AUTIUAZLAUDILUININNTHRIUIIUINY
Aefutitefidenfnmmeldmuuzives
ROt Tt

3. @59 UNULLINNTHAILINWITY
PAenfuhdeiidendnmneldmuuiives

159NV N8

(Practical-based Analysis)

- MsupUnLNENUlFANEIALAIN

0L¢C
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS1402 4,5 4 1. Wanmsiiideifeafunisussgndesd | - EnufRnisiiessi - diauesenuludude
1ASIN1TITENAY Anuneulyiuseiviasing1ns (Practical-based Analysis) - pAUs Y
Uy Useivsuay Aualunisuitlanlunuialalag - 9AUs18ngx (Group Discussion) | - dunangAnssy
InenNTAIUIN Auurthane1sdiuInm - SzAUAUARLIY (Brainstorm)
2. YIaUsnaITY - MsueunngulidnwAuai
3. @3 NTIENUNANUITIAUAANNITIT LU - 314 Problem - based Learning
UNANUMAINNIINElAIsesTIILaE - M3AALATINUNTOAINTIY
955871Us5eulUNSINY (Project-based)
AICS2101 1 2 1. FUIwaNNSWeURUS AudAylumie | - ussenguuuiugauiussu - doutaldu
AUNTTIDYNUS UfURveensuiaunsiiseuius Ay (Interactive Lecture) - dunangAnTIu
uansnasgninalymeAiEuduassan - AnUfuRn1simeeyt - WUURNYiR

YUY ANEAYYRINITATIIANTlaguaY
wndnuaiveanisuidym 3Enmsuiled
wizavdnsudagyndiivue

2. VIUNAUNITIBYAUS

3. uifaumsiBseyiudansisy (ODE) 7
nanuang lUTIIATIZYA AneU
TngUszunawes ODE lngldvalinnsiiin
wazduay Tinsieseniiesluisnun
AUNIARYILS uiaunseyiusuIsEu
Wiy (PDE) wagaunisiieeuiusiuy

panulneldraninisasuines

(Practical-based Analysis)

- MsupUnLNENUlFANEIALAIN

1.¢
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS2102 1 1 1. frwam a5y, neldtunouiBuvuge | - ussensuuuiiufdiniussn - doutoilen
MUY &n (Interactive Lecture) - dhauemesalududon
2. anansaUszyndnquivosaunaile - AnuoRnsiasient - 9fiusy
wilgmludinuszariulg (Practical-based Analysis) - dunengAnssy
3. ouwilanduiavadin daumnAeiaaes | - oAUs18ngu (Group Discussion) | - WUURNYR
wwaureiilag - SEANATUAALIY (Brainstorm) -lunu
4. Uszgndldaunmslalowiilmiileudtoym
Tuginuseiniule
AICS2103 1,3 3 1. afuensmlaznisaniiunisuunsiu - USIEEWUUTUAuNUS - doutoLleu
nsldosduuas 2. wenUssnviinvaansm (Interactive Lecture) - thiauemeandluduion
nsuszand 3. Uszgnavguinsmluasideulusunsy - Anufumnsimeey - AUy
dmsunsm (Practical-based Analysis) - dunangRAnIIU
- 8fiUs18ngu (Group Discussion) | - WUURNYIA
- 5EANAUAALIY (Brainstorm) -Tlunu
- MFYIUINTAUNITYINU
(Work Integrated)
AICS2104 1 3 1. 95U185E UL Neneladuwdy | - usTenenuuiiufduiusIu - doutoLleu
NFIATILT IIUIUITE ARUYDITIUIUDTY (Interactive Lecture) - diauesenulududo
ARAAERS 2. o3uefuvesmamatiauagaseides | - AnuftRnisieed - 8AUsY
Yoeiandu nsmMeuRusUIUSBEwY (Practical-based Analysis) - daunangAngsu
AAULAZBUNTUVBITIUIUIT - 8fUT18N&Y (Group Discussion) | - WUURNYA
- 5EANAUAALIY (Brainstorm) -lunu

cle



NagNSNISIANTEIUS

578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICS2201 1,2 3 1. a8uednvurvestoyaluzuLuua 9 - UsTENBWUUTUJAuusIm - doutaldeu
mM3dnnsdeya uwasiiunestoya waznsiiuniunindeya (Interactive Lecture) - aouu U
Aukuudalud® - Anugudnsimsen - funang AN
2. uansmsliinsesiielunisadndeyaain (Practical-based Analysis) - wuuEnvin
foyauvuillassadrs wwuAdassaio uay | - m3l4 Problem - based Leaming
wuuliiilaseadia
3. afunevann1INsTiANaYeInteLA
4. uanINTANNareIAtaya
AICS2202 1,2 3 1. ofuigAnuduinvensuansn oy | - ussenewuuiufduiussiy - Aoulalyy
NSUARININTRYA fulsuanannuasranniswUastoyaidu (Interactive Lecture) - thiauesiesluuidon

M
2. WUNAULANAIIVDINTUAAIN N TDLA
Tuguuuusing 9 Wy msuananmdoyatite
WAPINITIBUIEU N1SUARIAIUANTUS
NUAAINTITUINUTOLA WATNITUARS
aafUsznevvastoya Wusu

3. 1fiedosflommsgulunsairanmdeya
iiemsAeansuazmsiauedoyasienm

LonsanuingUszasd

- Anufumnsimeey
(Practical-based Analysis)
- 8fius1enau (Group Discussion)

- n514 Problem - based Learning

- 8iUsY
- dunangAnTIu

- WUUEINI

¢lc



NagNSNISIANTEIUS

578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)

AICS2301 1,2,5 3 1. ofuigAnuingveBumesidnuesEssn | - ussenewuuiufduiusiy - doutaldeu
duwmasiundmiu a1 unanwosudumedidnvesasinds (Interactive Lecture) - funang ANy
IMEEEHEN vanmsievesdumefiinvesasands - AnuoRnsiasient - WUURNTR

Wslnroavesdumnesiinvesassnds waz (Practical-based Analysis)

wsetemueslany - MsueunngulidnwAuai

2. UfTRnsdsuddsnuauisumes n1sds

Foyatunanid uagnsAauALIDHY

gunsaliedeui

3. diauenadwsnnsdeusdsaua

wues nsasdayaiunad warnis

AuAsue U UNTalAAeuTld
AICS2302 1,2 3 1. ghetumeuiimsinssitoyaiitiiung | - ussenewuuiufduiud - Aouleilyy
nAsIEideyas Tnguaznsliindiestoyaiiieasursdnuay (Interactive Lecture) - dunmngAnssu
OTRIIRInY wazauduiusludeya - AnUfumnsimsey - WUURNTR

2. dudunslfindosdeuarinaluladi
Retedunsinneideyauunnlng msld
FONALITIATIZH NMSWBUlUTLNTULAZATS
USuusssaneiviiiliovhnmsiiaszidoyalu

JURUUTVINEa

(Practical-based Analysis)

- MsupUnIngUlBAnEIALAIN

vlc
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)

AICS2401 3,5 3 1. UszgndesAnnuimesuadaaans afid | - usseneuuuiiudduiussau - doutaldeu

WeFansLa walulagansaumalaringn1sneNiiunes (Interactive Lecture) - iUy

fnandesiu WeuAtymmainemans Jaymaiidnd | - AnujdRnisinses - funang AN
AU Jgmnaiaillieriuin 5o (Practical-based Analysis) - LWUURNYA
Tayvnma¥vinengadum - 8iUs19ngu (Group Discussion)
2. afuseuazenfmeganstAnwInsly - MsueunnsuliAnwAua
Meemanideiuinlunuidy

AICS2402 2,3 3 1. 93UNEANUMINY ANNAIAY WATWIAR | - USTEERUUU FuTuSII - audellu

JYUUFINTeL JYUUFINDITLL (Interactive Lecture) - FuNANGANTTY
2. huneuazuansnsidenlsaumasdeyaiin | - AnUfdRmsiiess - UURNTR

gIruUsINedaniey MsInNsiarnIsuUal
Toya NMTIATIERveya

3. uiumsidenlouvaideyaingszuy
33Md9nsey n1sian1suaznsuUadeya
nyATIEideys

4. @57195189UTRNUANYRRARNUNTULEUD

'
~

Y o o v a a
wWialtduansaumadmsunisanaulaluda

ssfalagldipsosdienvainvany

(Practical-based Analysis)

- ANSUBUMUNENULAFNYIAUAIT

GlC
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)

AICS3501 5 3 1 ihufanssuwseuanunieunauesn | - AnUfURn1sAIIZY - Ynauenesanilutubeu
N1SLESERN ?Jﬂﬂﬁ%ﬁUﬂ’]ialeﬂﬂ%ﬁ (Practical-based Analysis) - iU
Uszaunsaiivnan 2. WEAIDANAIAUNTBNNNAIUAINS - 91a89a01UN158l (Simulation - dunangAnssu
Ty seivguay vinwy dnuazddefivnziuendn feusen study)
IeINSAIUIN Hnuszaunisal - Mslgunumanui (Role-play)

- SEANATUAALIY (Brainstorm)

- M3taumneUlEAnwAuAI

- MFYTUINIAUNMITINY

(Work Integrated)

AICS3502 3,4,5 4 1. UtRnuildsuueumnelumiiea - AnuuRnisiasiey - iauesenuluduso
nsinUsgaunsal meadgrtelensuildiuanuiiureuain (Practical-based Analysis) - FunANgANTIY
TN TWsunsuduleiduotned - MITAlATIUNTEAINTTY
Jaauseivsias 2. fuflunslassnisvioRanssufidaesy (Project-based)
InenN1sEIUIN UszaunsallvITnsuiunieaunInsy - MIYTUINTAUNMITINY

NIDLONYUDLNUBY 1 1ATINT

3. a3 enenuwEnINaasy n1saiuny
Haymiinu wazuumensudladgmdmsu
mssdunuadsely

4. wanseanisnsiiviruafwasAdouiinly
A1V

5. WANBONEINITUTTNGFAULANTOUTY
ngnauTivesTausTIIsANYRIEN LT

Uszaunsal

(Work Integrated)
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578391 PLOs YLOs CLOs DL . nagnsn1sianalsiiuna
(NAYNGNIFIANIILIBUNITADU)
AICSA501 6 4 1. Yfuinulumhenunmasgiseensuly | - AnUfuinisinsizi - dEveenuluTwsey
annafne anvarndnutIasTNlAnunlasy (Practical-based Analysis) - dunengRngsu

vouninelallueend

2. @598 ULEAIHANY

3. UlaUDNAU

4. uansepnismsiiviruaRwasAdouiinly
A119U

5. WANDBNEINITUTTNGFAULATNITOUTY
ngunaeivesIAsTIIR AN TV AN LTEN

ANNa

- MIIALATIUNSBNINTTH
(Project-based)
- MIYIUINTAUNTYINNUY

(Work Integrated)
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