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Rugavyunniguia - - - - -
3185 300,000 900,000 900,000 900,000 900,000
2.6.2 quUszuusIgIY (Mddeun)
- Yauuszana
NUINIUY
2560 2561 2562 2563 2564
. SUANDUMS
1,ﬁqi~ij’d’]gqﬂmﬂs 3,186,880 4,780,320 6,373,760 6,533,104 7,967,200
2. algaeaiuanu (lisiu 3) 6,077,014 9,115,521 12,154,028 12,457,879 15,192,535
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ANLTI18MRIITN AN 1,926,918 1,55,444] 1,366,512, 1400,633 1,678,891




20

2.7 STUUMSANE
M uuutuseu
2.8 msiieulauniiena sng3vnaznsamsilauissudiuuniInenas (813)

Tadulusussidsuuminendoawaiunsunsingnonisanwsesudusindne) w.e. 2556

nangnsuara1a1siLou
nangasUTeyeyrln
vingnsliUaaeuanizuny n uiadu 2 WUy fie way N uuu Nl wae Uy N wuu n2 Jady

LEUNNSANYAIUNTIFElAeiN1SYIN I NN LS A9

3.1.1 uIunginTIInaaavangns 36 WUIWARN
M wwu nwuu nt 36 U8R

- AeINuS 36 ennl

M waun wuu n2 36 Wiedn

- BIAIUIAY 3 einl)

- WY NEDN 12 P28

- Aneinus 21 Qe

nangasUIyeyten

VaNgn st 3uauN1SANYITLTUNTIY
- uuu 1.1 dwsuiiidiSansfnwiszaudiogin

vl o &

- uuU 2.1 dmsugidusamsfnuseaudsailn
- uuu 2.2 dwsufiidnsanmsAinuseiuuiages
3.1.1 Inumhginsunaeanangns 48-72 miefin

3.1.2 lassaavidngns

M wuu 1.1 a8 yelnl
- nefinus a8 nenn
M wuu 2.1 60 yaenl
- NUIAITIUIAU - etnl
- MIMIYLEN 12 nenn
- Ineninus a8 Avelnl
M wuu 2.2 72 WUBAR
- NUIAITIVIAU 3 ernl
- MINAIYLEDN 21 nein
- Anenfinus a8 nenn

wewme  s1erdunu 1-3 SeduSeuiudmiueuy 2.2 Fadunsamefeuseulagliduming



21

A9 (@udit) 518391 240-500 Dardusedmlunmnasiedvdasutasiiuniieie (credit) dmsuluy 2.2

3.1.3 999U
3.1.3.1 9183V IMaANgNT
PNINIVIVIAU
240-500  Fei08UIINYINITIVB AT AU 3(3-0-6)
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Computer Animation and Game Development



240-516

240-528

240-510

240-511

240-512

240-513

240-529

240-630

240-631

240-548

240-530

240-531

240-532

240-533

240-534

FTUULBLAUALTNUING

Agent-based Service-oriented Systems
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Advanced Web Information Engineering
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seauUIgygLen
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Parallel and Distributed Computing
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Advanced Computer Architecture
N1990NKUUTINAUTTNINGITALITULAS TONALIS
Hardware and Software Co-design

v
¢ o
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Advanced Unix Network Programming
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Embedded and Real Time Systems
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3(3-0-6)
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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)
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240-549

240-550
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240-568

240-552

240-553

240-554

240-640

NM5PBNUUULAY AT UREUTS

Algorithm Design and Analysis
MIUTLAIANALUUNIALATLUUNGULIY

Grid and Cloud Computing

YNNI

Cryptography
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Mobile Ad hoc and Sensor Network Systems
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Cloud Computing Principles and Paradigms
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Special Topics in Computer System Design |
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szaulIeygn

wiatnedeusvau 1

Multimedia Networking |

wietnedeusvau 2

Multimedia Networking I
manAYluATaTIEADUNINDST 1

Special Topics in Computer Networks |
sEAUUIYYLeN
watnemsdmdmsuaietnedeans

Queuing Networks for Communication Networks
WASEUIEANINSIEATAT O TINTTALULAN TN

High Speed and Broadband Integrated Networks
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Telecommunication, Wireless and Mobile Networking
nannsAIedgliane

Principle of Wireless Networks
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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)
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Advanced Wireless and Mobile Networks
TWslnaeauuudafimanuasnisussyndldau
Multicast Protocols and Applications
Sumesidauazlusiameatiieato

Internet and Its Protocols

M NUaenfEvRIRBNNINBSILazLAT DT
Security in Computers and Networks
WdoiirvlunIadiunauines 2

Special Topics in Computer Networks |l

4. NFUIVITFUUAIUANGIEABINUADSUALTLUUBIRTLY
syAUUTYYIIn

ANSUILUIINANIN

Image Processing
WdefiryluszuumunumsrouImosaysEUUdIRTEY 1

Special Topics in Computer Control Systems and Intelligent
Systems |

seauUIeygLen

IFINTIUTEUURIYID

Digital System Engineering

MsUszINaNad Y IURITA

Digital Signal Processing

aa o

nsUszendssawIsuazsanawlslunsUsEaNady AT
Digital Signal Processing Hardware, Software, and Applications
naNN153IFULUY

Principles of Pattern Recognition

miﬂixmamamw%uqa

Advanced Image Processing
nsUssiaNadyyandeayauardyaandes

Speech and Audio Signal processing

nsi3euivonndes

Machine Learning

ABUNIADI IV AL
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3(3-0-6)

3(3-0-6)
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3(3-0-6)

3(3-0-6)

3(3-0-6)
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3(3-0-6)
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3(3-0-6)

3(3-0-6)
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Optimization
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3.1.5 ANB5UNYIIYAN
.1 RUIAIVIUIAY
240-500  se10eUdnIMeINTIBUATNAILN 3(3-0-6)
Research and Development Methodologies
AUMINY WAZYBUATEINITINE Msimuatlym msAnunssanssuiiiiendes sudeuis
W53y Mauvamumingteya nsdnawenaIide MsleulasnTide wasnsWisuseau

@
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Definition and scope of research methodology; defining problems; literature review;
research methodologies; data interpretation; research presentation; research proposal and

report writing

N.2 NN LRN
n.2.1 NGUAYIIANTTUETAUNA
240-510  wwImNNANIUTRYATUEY warnsUTEENAldIY 3(3-0-6)

Advanced Database Concepts and Applications
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WUUIIRBITINTBYALALTEUY Nqu)n1Teenkuugudeyaideduiusuavgudeyaideing
mwuagnsUszananaLiiedufudoya mawmugudeyaseiuesding wilesdeyauazszuvdududoeya
ansauma nalulaggutoyaadislu

Database models and systems; relational and object-oriented design theory: query
languages and processing; enterprise database development; data mining and information

retreival system; modern database technologies

260-511  waluladludmiumneuaznsuszandldau 3(3-0-6)

Semantic Web Technology and Applications

wuAmAsUdUEIRIe esdUsEneuvesudannaming sulnlaBuazn1w oouln
Taguduuuunieg nsuszgnalémaluladiivideniiunune seulnladiienisdanisaaiud
ﬂﬂiL‘ﬁ'ﬂﬁﬁagaﬁmmmwma WazIUUSMALTIAUINg

Concepts of semantic web; building blocks of semantic web; ontologies and web
ontology languages; applications of semantic web technology, ontologies for knowledge

management, semantic information access, and semantic web services

240-512 3mﬂiimmsaumﬂﬁwﬁguqa 3(3-0-6)
Advanced Web Information Engineering
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Au nseeniuulusinsulssendliuniduiumelulad nssuiunsiauuaznaaaulusunsulssyndiu
msasuauilufinsuasaufianelalitugldlusunsuyssgndiv Ussdnsnmesaldsunsuuszend
I a a a s & v v a & o 2 e’ < sa
AU nsiiudsEaniamivsinsudssendiiumemsidmalulagivadlval ondiduuea waziviwesia
KAZUNIFIUTALITD

Requirements engineering for web applications; modeling web applications;
technology-aware web application design; web application development process and testing;

usability of web applications; performance of web applications; performance improvement

through the use of modern Web technologies, XML web services and related standards

200-513  MSDBNUUUIAMNTIUATAUNALAY SEUUT UGS 3(3-0-6)
Advanced Information Engineering Design and Systems
N1598NKUUTTUUIMNTIUATaumALarsyuy walulagdwmsunisuseuianauaznszay

Yoyamsaumaiionisldauvugunsaldeanslians nsgiimAuveanaluladfadiidouas

ABNNIMBT NISTAUINITEMSUIATeTIwABNRIMBSUIU NTAANEIAIUNITUTEENARIUTEUY

Inspuwavassaziuuliany

Information engineering design and systems; technologies for information processing
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and distribution on mobile devices; multimedia and computing convergence; multimedia
service management for home network; case studies in public mobile telecommunication
systems applications
240-514  mssnwanulasadsreaiuneUnaindu 3(3-0-6)

Security for Web Applications

nalmieuduleundinduiiodnmanudasads  msgnamLaziBnisin  mseenuuuliv
weundiaduuuutaends  nmsasdudauinmsuasmsidnfedeyauuutaende  @Swnesuinisuas
TWsunsuussgnduuutasnsdy nsdiAnyisnag mesundyddidnnsednduuulaends MstiszRums
ddnnsedind seuuuin1sdeyaruduneside

Web application security fundamentals; threats and countermeasures; secured web
application design, secured web services and data access, secured network host and
application servers, case studies in secured electronic commerce; digital payments; Internet

information systems

240-515  nswakelludulazinunauiImes 3(3-0-6)

Computer Animation and Game Development

nsadunmedeulm nmwedoulmuvumugy maAnaanlassnwdn lueadesie
msindeulmuuutaumansini  nedeulnadanseuauns NSNTLANYOUNALRY  NISINENAY
mMsdumsiadeulyn wdnmsiaLny nseenuuUkavaanenssy eﬁa;&amw ASYINN ALY 1FBS
gunsaidnddeyadmsuing nsalfinw nsesadumsvuiu YyanuseRvgdmiuing

Animation topics; scripted animation; key frame interpolation, articulated models,
inverse kinematics; procedural animation particle systems, flocks; Motion capture; main game
development topics; design and architecture; graphics; rendering;, sound game input; case

studies, collision detection; artificial intelligence for games

240-516  STUUDLAUALTINUING 3(3-0-6)

Agent-Based Service-Oriented Systems

FEUUIUAN T NARISwaran UnensTTIuTNIT 11RIFINTBINAlNBU3NS NEUIUNTT
UsgmAnfauagfunuuinig msUssanunusenihaenudivatediien1susranuinig nsdanisida
Waluduwnedendning nalndmnumnefiensdoasseniaenud  nsdifinwisieg vessvuy
UIMSoyaluuIyaa1n

Software agents and service-oriented architectures; web service architecture
standards; service advertisement and discovery; multi-agent coordination for service
composition;  workflow management in  service oriented environments; semantics

for multi-agent communication; case studies in intelligent information service systems
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240-528  venlAwluIMmNTIUETAUNA 1 3(3-0-6)
Special Topics in Information Engineering |
Wtefasaudnuiveanaluladlndnisadmnssuasaume aufinauznssunig
USMIUANgRSAvUA

Special topics in the development of the new technology in information

engineering according to the approval granted by the Program Committee

240-529  WideianlulImnIINATEUNA 2 3(3-0-6)
Special Topics in Information Engineering |I
wdefirwauinniiveunaluladlminisaanianssuaisauma sufiaaznssunis
USNSUANGATANUA
Special topics in the development of the new technology in information

engineering according to the approval granted by the Program Committee

1.2.2 NGNIVINITIDNUUUTZUUABNNIADS
240-530  AITATUIMLUUIUIULAZLUUNTZNY 3(3-0-6)
Parallel and Distributed Computing
ﬂ']iﬁ’]UQULL‘UU‘U‘H"IuLLﬁ%ﬂ’]iE]E]ﬂLLUU%u@]E]u%% mmﬁﬂﬁ"alﬂﬁm%’umiaamwu%’umau’iﬁ
wuvrnulifivseansamdmiusruuiadedisruiunuuiinisidoudediuiuey ausd wuuduls
LLa%LLU‘UWa’IEJﬁﬂVI’NaLu 3 1R IML@ﬁWﬂ?Hﬂ’NN“S’]LLUUﬁ’]MﬁU PUIYAIIUTILUUNTEINY ﬂ’]iIU'ﬁLLﬂill
wuvauy walulaglueuian
Parallel computation and algorithm design; general techniques for designing efficient
parallel algorithms for fixed-connection parallel network architectures, arrays, trees, and hyper
cubes; shared memory models; distributed memory models; parallel programming; future

trends

v
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240-531  anndnenssumeuiameitugs 3(3-0-6)
Advanced Computer Architecture
nseenuuvlulasiuswaes nsAiulunadaaansda msunouines ldlalds
lUsialge WU Una1en15119u TUSwaweshuunas viigaunu N158uwmassnaeg1euaiugn

MgANUTINEN MEANUTIIMUULAY N1TBDNLULYAAN LATBINBdaY syuulalarBunaedng

sguuANUasnfularn1sUeIil JUABUIBDLUUIUIU NGNNITVDINITATIF@BUNITUTLUIALUUIUIY
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waziulantvivedasiainannnes madesieirderis lassaauuumdafsmaedoya laseadng
wuunefdmansdeya nsvhauduiongvedlssaees Sduduresdoya Tassaauuunnia
TUswaosianzay

Microprocessor design; computer arithmetic; pipelining; multi-operation processors,
vector processors; control units; precise interrupts; main memory; cache memories; instruction
set design; stack machines; busses and I/O; protection and security parallel algorithms;
principles of parallelism detection and vectorizing compilers; interconnection networks;
SIMD/MIMD machines; processor synchronization; data coherence; dataflow machines; special

purpose processors

240-532  AI9RALUUTINAUIENINEISALISUaTYONALS 3(3-0-6)
Hardware and Software Co-design

eRSledmiunisussanana UseiRvesssuufiannsalusunsuld laan1sideulusunsy
dmfunudsvendmeeniie n1sasigsawiidmsueniidie nsUszaiananuuruiuluseiu
gadds MsmadeuszuvaNaInailsiy nsanguawinislusunsuiteldleniidieliiiusyansnngs
N13UTEANALULTUIUSEAUTEUU MIlUsunsusiuiussuul fuinisluanesnatldn nisussananase
LloWNIldusUaUIAn NIAFANY

The FPGA as a computing platform; history of programmable platform; programming
model for FPGA-based applications; generating FPGA hardware; statement-level parallelism;
embedded test bench; programming optimization for FPGA performance; system-level
parallelism; programming with embedded operating system; future of FPGA computing; case

studies

260533 nsWsunsaterisuus UL TRnsyindduge 3(3-0-6)
Advanced Unix Network Programming
mswaulUsunsuszuvUoansedndlaslinind indesflefsudulunsimulusunsy

n1slduszuuling Tassasrsvasld lasnnedlusianea lausi3unsgrudnivdunauaziondne

Iwddoyavesszuu Wiiwauazdsuindouvesydng nsmuaulusiva anuduiudseninalusiva

mMsdeanssgvinalusioa TUsiwauuuiaueu nsdadyanas mosTiueadmiudunauaziondmn

Unix network development using C programming necessary tools; file structure;

directory protocol; standard library for input and output; file system; Unix process environment,

process relation, process communication, demon process; terminal for input and output

240-534  SYUUABLNILMDSLUUHNAILALIAID3 3(3-0-6)

Embedded and Real Time Systems
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fUszuanaluuilea ﬂ’liElE]ﬂLL‘U”ULﬂ%‘IENLEIfIE]uLLUU'iﬂT] AMNABDINITIZUULIAITINAY
4NMNINAeNN137191U n1suSmsnasnuliihdeudiussananawuuiladalunisuszendldau
LL‘UULﬂéE’Ju‘ﬁ. SEUULIAND3Y LIA1TILUUSNTALALTONA LATDYI8LIAN39 SLUUTBNALITIIANTIINAY
myUszendldnu nidifinwivensepaduszananauuuilei

Embedded processors; Java virtual machine design; real time system requirements
and operating environment; power system management for embedded processors in mobile
applications; real time system, hard real-time and soft real-time, real-time network; real time

systems software and applications; case studies of embedded processor families

240-535  A159NWUULALILATIZVVUNBUIT 3(3-0-6)
Algorithm Design and Analysis
UNUINVBITUABUID IUNITUTTUIANA NANNITHUIBENLNBLD1T UL NSHUlavaIHenTy
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fnge aeaugean nsdudaesnusy wiadndeeenfiunes ufiauysel sureuiEmsUssao
Role of algorithms in computing; divide-and-conquer; growth of functions; dynamic

programming; greedy algorithms; elementary graph algorithms, shortest path problems,

minimum  spanning trees, maximum flow; string matching; computational geometry;

NP-completeness; approximation algorithms

240-536  NSUTEINANALUUNSALAZKUUNEGLLS 3(3-0-6)
Grid and Cloud Computing
MsUszanarakuunIn  aanidnenssuvensa seuusneauvasniy NISAUIMLUUTEIY
MIAINIAieALAzN3A NSUTTENALTNUNTA  N3ABuauAn doyanin  N1SUTEIIANALUUNGNS
nosvalawdy nisliuinissonding lasadsiiugiu uwnanesy msdaifutoya
Grid computing, grid architecture, security, parallel computing, peer-to-peer computing
and grids, erid applications, semantic grid, data ¢rid; Cloud computing, virtualization, cloud

service issues, software, infrastructure, platform, storage

240-537  ANLNSUSIE 3(3-0-6)

Cryptography
MsnsawuUALAN NMssiakuulnel NSIKNSHARUUNQMIENINAT NISNSHARUUNLT
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pauN1ns NsBudusau anudndeiievesdeniiu nsBudufauvesynna lususes aedunidia
HaNuney MINNANYUILaTNITLINTIENYLA ANUUADABLATOUY NSAIANY
Classical  cryptography; modern cryptography, symmetric key cryptography,

asymmetric key cryptography; authentication, message authentication, entity authentication,
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certificate, digital signature, hash function; key distribution and key agreement; network security;

case studies

240-538  sruuAsetsmdeuTinensenuazisuTes 3(3-0-6)
Mobile Ad hoc and Sensor Network Systems
sEUULATeTIIAABuTiLenBONLALITUES N1SFUNIUSNISVRUATETIE NISUIRILILY
nsau1vTvlsalnsinasadunudunie n1sitaseaialyes sruuAluUaeniy ANAINYDY
n1skAuIng fadauas n1suszgnaldeu
Mobile ad hoc and sensor network systems, service discovery, location, routing

protocol improvement, cross layer, security, quality of service, middleware; applications

240-539  MENNITLAZNTEUIUTAUNTUTEINARAN L 3(3-0-6)
Cloud Computing Principles and Paradigms

HeuwazanandRveIn1sUsEanakuungue nannswasvmAluladuuunguiue N135918894
i3eaiaiiou Msdnaunaniszay MIveneTEUULaEn1sanguUIudLiiAuanuntsal nasnluld
n137dwn vsnsuazlumanuunguiug wudfian1un1siaunlusinTy n1sguakarian1sIEuy
UsrAnSamuaznisiaUSeuiisuaussaug AnuUasafeuuunguiae MInseideyavuinlguin
AI0E19UINIINGULL NSAANY

Definition and characteristics of cloud computing, cloud concepts and technologies,
virtualization, load balancing, scalability and elasticity, deployment, replication, cloud-based
services and models, programming aspects, monitoring and management, performance and

benchmarking, cloud security and big data analytics, cloud service examples, case studies

200630  NIIVAFBUMAZAITEENLUUSTUURITaLBnAdaU 3(3-0-6)
Testing and Testable Design of Digital Systems
nsivuslinadeRanatauazdeRanain wissllonadeu n1saddenaaeudniuicas
AUl ULUTULAL9IAUAIAU NTTABINTTINIUNTIRANAIN N1TNAFBUNUILAUIILALNITNAFDU
Tulpslusigaires N30onwUUIsaTiionadeu NATANMIA3INRSIAFOUMEAULEY WasnSWIsuVL
Nanaa
Faults and fault modeling; test equipment; test generation for combinational and
sequential circuits; fault simulation; memory and microprocessor testing; design for testability;

built-in self-test techniques, and fault location

240-631  ANAFIAASADUNILADS 3(3-0-6)
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Computer Arithmetic
SEUUMLATBUUTITIUAN SEUUANATLUULUTTIUAT STUUFIAVLUULSANDAIN TUNBUTT
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g NINTUUUTIAGT N1IMIeIsn1sga Medsafiuilsiduiiugiu ssuudmiavasni3fiu ssuudiay
WUULALLUED

Conventional number, unconventional number; fixed-radix number system; sequential
algorithm for multiplication and division; binary floating point number; fast addition; high-speed
multiplication; fast division; division through multiplication; evaluation of elementary functions;

logarithm number system; residue number system

240-548  FivefitAwlun1soaNLUUTEUUABNAILABS 1 3(3-0-6)
Special Topics in Computer System Design |
Wadafirwarnudiandiveunaluladluinisnisesnuuussuuneufiames arud
AENTINNTUSINTUANGATA VLA
Special topics in the development of the new technology in computer system

design according to the approval granted by the Program Committee

240-549  MveRiAEluN1TBNLUUTTUUABLNILADS 2 3(3-0-6)
Special Topics in Computer System Design |l
Fadafirwarrufiantiveunaluladluinisnisesnuuussuunoufiames a1ud
ARYNTTUNTUIITUANGATANUA
Special topics in the development of the new technology in computer system

design according to the approval granted by the Program Committee

n.2.3 nguivIATatIenauNLAes
240-550  \pfetnedeUszau 1 3(3-0-6)
Multimedia Networking |
mTmeveansatiuayunislidiuaznisuinseszan andnenssuvesaietiede
Usvay N159a0dayanarnIsUINITHaTAMAINNITUINIT JULUUMTIATIwREmTUNITAIUANLAE
N153AN1SNTNEINT  1A0Y18BTALUUANTIY NTEUIUNITUUUUINSTTUAUNITTUUSEAUAMAIN
N15U3N15 @01dnenssunisuieha nsauaunsnens nsdaasluedu Ieldslanea n13dnns
Uimsdevszan nslusunsalagldann
Challenge of supporting multimedia applications and services; architectural framework

for multimedia networking; modeling traffic and service classes, and quality of service,
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qualitative models for resource control and management; broadband networking and media
processor abstractions with QoS guarantees; binding architectures, resource control and media
synchronization; media protocols; managing multimedia services; a programming project using

Java may required

240-551  \pSeviedeUsvan 2 3(3-0-6)

Multimedia Networking |l

szuvdeuszandmiuedetnedumesidn svuudunsude Wivneslunisliuinsdeyalu
wseteBumesiiln defmuagiudena nulawesiing Wslnreaduduseyalaiasiminduuusiieg
nann1seanuuukaznIsiuswnsulunisinsanuinang n1stesiunazinwiarulasnduuesszuy
Fadhddu seuunmsdeulneisnisuuandeingdmivdeyssau msUszananadoyanim a5
awedeulmy nsUszyuddvied Tuslamealuszuvduwesidn nsAuiauvunszansluszuy
Bumosiin

Multimedia for internet and intranet; internet information servers; database; hyper-
text mark-up languages, hyper-text transport protocols; principles of design and programming
within common gateway interface; WWW systems security — object-oriented multimedia
authoring system; image processing, animation, video conferencing, protocols in Internet;

distributed computing on Internet

240-552  Setnenisdndmiuedetnedeans 3(3-0-6)
Queuing Networks for Communication Networks

aussouziniedisasufiamedaielnl arudesnisifsafuamninnisuinig
wuulassadandodne Wslarealunsdndwaznsimeiaussauy nsldneussninetunisdeans
audnlaienfunansenuvesdussaus e nguianuuiazidunazads AsRAITaRaSNST
\Renfosnnamninndu fAvadauwuudunss uasnguinisudesusy gnlduuuinineiagnszuiums
fdedes nszuiunisthves nszvunsiiresuanszuiunstheedluganuuuiniaen Avliadss-
Wis NMsuanuasteyaviinmanarAuuumetilds-ihs msiauuaznulssgndveamaianislunaids
ANAFIERT NSTAILILAzUUTEENATR LN ATiANTTINaRIMEANNTANAMIEAASANTUNTIATIER
ausTnuzvasITUUABLImesLazASaTIen1sdoas

Aspects performance of modern computer networks; QoS requirements; network
topology; access protocols and performance analysis, interaction between layers, insight into
performance effects, probability and statistics, review of relevant results from probability, linear
algebra and transform theory; Markov chains and processes, Poisson process and Markov
modulated Poisson process; birth-death queues; phase type distributions and quasi-birth-death

queues; development application of mathematical modeling techniques for analyzing
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performance of computer systems and communication networks

260-553  ipsev1emIgLasiAserIe sy lanuuAn e 3(3-0-6)
High Speed and Broadband Integrated Networks
mafnanuvavalulagveeseiisviauuuiningige nswauasetislutegiu was

Mdrdamuvenmdetisnnuiigs  nmsmusumsivavesteyauazanuduAslueSetnemnuisige

nsdeansuuusnhevdsliiedouil msdeansuasiederierialouiniuas aantinenssy welulad

uazmsUszgnaldnuvedlouiniuas synsuveanaluladnisdeansmeinyindmesidn a3 ol

warfigandn nsdeansuuuliane viemusigedmsuesetievieddu ludind wdediesuiiauwasd
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=

uazfigandn lefviandeuiiuarnmsidenseringdumesidnuuuliang

Description of state-of-the-art technologies for broadband networking; summary of
recent developments and description of high speed network; Flow control and network
congestion control in high speed networks; Fixed broadband high speed network; optical
communications and networks: SONET and SDH; optical architectures, technologies and
applications; series of gigabit Ethernet technologies, 10G, 100G and beyond; Wireless
communications; high speed WLAN, WiMax, 3G, 4G and beyond; Mobile IP and wireless access

to Internet.

240-554  3evnelnsamney wietreiialianeuazvinadeud 3(3-0-6)

Telecommunication, Wireless and Mobile Networking

nanmMsveunalamsa@Induuu wd A & weldansaivnduuusunfonuazfdvia @ msu
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Aasouuunsindioaetemns  wneudaietunmsiouesstuuldans  msvihieSedielSans
Besaussouy 1n3etnglimenazieSetnsuuuiadouil  AmAIMANSUIAS FBMsmIvANLarnnsIANS
wdeiinfuauaselunsiedoudi muﬂizqﬂﬁmqﬁmﬁaﬂsxauLLa:ﬁzU‘umaﬁwmmmunsxma
iSUUﬂ’ﬁgaﬁ’ﬁﬂTALﬁﬁm

Principles SPC (Stored Program Controlled) switching techniques analog and digital
switching; techniques in public and private networks; techniques and performance of wireless
mobile communication systems and networks; multiple access techniques; fundamental
wireless concepts wireless networking; wireless/mobile networks; quality of service control
and management mobility, adaptive multimedia application and distributed systems issues;

satellite communications

240-640 viannswaTednulsans 3(3-0-6)

Principle of Wireless Netwroks
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Overview of wireless communications, wireless channel, wireless signals, radio
frequency propagation, radio frequency communications, antenna, wireless personal area
networks, wireless local area networks, wireless metropolitan area networks, wireless wide area

networks, cellular networks, satellite networks

200641  \eiptnglimeunzindouiitugs 3(3-0-6)

Advanced Wireless and Mobile Networks

msdeansuuuliasuaziadetiedumediun nsdanismsedeudt luungledt msUszanawa
vugunsalindeudl mevssdiuaussouy edetieiduesliae eievisimziaedeud ey
sudlanizia shioddefivuaiovenedetieldae

Wireless communications and internet, mobility management, mobile IP, mobile

computing, performance evaluation, wireless sensor networks, mobile ad hoc networks,

vehicular ad hoc networks, current research topics in wireless networks

240-642  Wslnavauuudafnmanuaznisuszyndldau 3(3-0-6)

Multicast Protocols and Applications

WslnAsawvusafaaviuaznisuszgndldeuluduindousssuvifvesdadaian
qUsTasAasgravesiafiaa suUszgndndesdnuiaimed Wisuifieusiafnasiuaseiana
JafuazdoidavaiafnaiuunsotisnausazinsotneuIu wulfnveInguiafnianlulediien
nsmuANkazIan1seTetsuauLuUalitlnd Msvidunnwesdafiaant aunaIwren1sUIMSd MU
musggnauvuiafmailuslaaoafiatuayuiafmaiduluu nsdsuulauielidunuusiafna
Tulefigumn

Multicast protocols and its applications in natural environment; objectives and
reasons of network multicast; applications that need multicast; comparisons between multicast
and unicast, advantages and disadvantages; multicast in LAN and WAN environments; IETF
multicast working group concept; new models for LAN management and control; routing in
multicast; QoS for applications with multicast supported in MBON and multicast environment;

changes of multicast in IPv6

240-643  Sumesiinuazlusinreatiiendes 3(3-0-6)
Internet and its Protocols

wann1sviturediusinnealueietis n1sviuveesetslofisudwasumn n1vinu
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Network protocols principles; fundamentals of IPv4 and IPv6; routing in the internet;
transport over IP layer, TCP, UDP, RTP/RTCP, SCTP; interconnection between intranet and
internet; study of IRP, OSPF, DNS, mail server, SNMP, and HTTP; MPLS fundamentals and

signaling; multicast and IGMP; issues in computer network security

240-644  auUaRAfBYeIRILNILARSLAYIAZ 8UNY 3(3-0-6)
Security in Computers and Networks

FBnnshegldunvessruumiulasndevesnouinmesuuugldnuvaisautazuuunszae
nsdnsa AdAaudu Adansnsauy arefuluufaa n1slansuaznisuansianu syuutesiu
\3ove sruvUfAnisuaziadetisiivasads anuvasaisvesdwaduaziadhidiiu Tslanoa
fideatuanuvaendely lediien Tnfreauasnsusudfiueuidss

Techniques for achieving security in multi-user computer systems and distributed
computer systems; cryptography, secret-key, public-key, digital signatures; authentication and
identification schemes; intrusion detection system; secured operating systems and networks;
security of electronic mail and world wide web; [ETF related security protocols; firewalls and

risk assessment

200-568  WvaNAwluLASBUEABLRIMDST 1 3(3-0-6)
Special Topics in Computer Networks |
P BNLAYAIUAINUNVDUNALULAT INLN1LASBU18ABURINBS AUNANLNTTUNITUSUNS

NANEGAIANUA
Special topics in the development of the new technology in computer networks

according to the approval granted by the Program Committee

240-569  WiteniAvluAIDUNABLNIADST 2 3(3-0-6)
Special Topics in Computer Networks |l
defitawauintveunaluladluinaeietisnsufiamed mufinasnssunisudms
NANGAIAVUA
Special topics in the development of the new technology in computer networks

according to the approval granted by the Program Committee
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240-570  nsUsTUIANAN N 3(3-0-6)
Image Processing
mslasteyanenmlidudoyaduidva  wdnnsifinnmdedsnseng wae & s
avviouLariu NUssInanan e IBN1TNNaaR N3INNAMULAENTIUNTAG
Physical properties transform to digital data; principle of image formation, light, colors,
reflection and surface texture; statistic image processing; image recognition and classification
240-670  AMINTTUILUURAINIA 3(3-0-6)
Digital System Engineering
M3ES9EUL earlsEneun s uarsensing warvenglrauiissuunuiomn Fade
ReriuiBmseenuuuszuu gnsis msiausuaznaln dedidn Tenulazienans madeusetunis
HAR N1sUsEiuRunmLarnsUIeinY wuuedluniseenuuy  Ysannsaniawisuasaemiauaslunig

AIUAL

Creation of a system as to hardware and software, and the integration into an overall
system;  system design methodologies, strategies, representation, constraints, reporting and
documentation; interfacing to manufacturing; quality assurance and maintenance; design

reviews; sub-specifications of software and hardware and their integration and control

o

240-671  MsUszInanadygIRIa 3(3-0-6)
Digital Signal Processing
Fuaa nsUszananadyn dyanananfuvie ssuunandiniie ssuudaduill
WUsmuan aumsasnsduiies nsyingennaUsyay ﬂ’liLL‘Uﬁ\‘ﬁﬂL%EJ%LLUUL’Ja’lGiEJLijEN nsklasy
Fosuuunaniumiig N1SReUALeIANINETeITTUY n1sdudyays wasnismaulnddynin nisdy
ﬁzgzy’nmnmﬁiatﬂaﬂ N1990NLUUNATNTOIBUIADN nm«uaqwﬁ‘m‘tﬁwma N155UYBANAUTEAULUY
nan nsyngeanalszaulasldnisuvamSesifiunite muvamesuuuss nsuUasuen
ﬁuﬁ‘ummﬁjﬁ’h nsulasuranniy Twanazdls denduaialou N150NLUUNDINTDIRINE
Signal; Signal processing; discrete-time signals, discrete-time systems; linear time-
invariant system; difference equation; convolution; continuous-time Fourier transform; discrete-
time Fourier transform; frequency response of a system; sampling and quantization; sampling of
continuous-time signals; analog filter design; discrete Fourier transform; circular convolution;

linear convolution using discrete Fourier transform; fast Fourier transform; z-transform; region of

convergence; Inverse z-transform; pole and zero; transfer functions; digital filter design

240-672  msUszendgIawIfkazgenauIslun1sUssnanadygyafiva 3(3-0-6)
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Digital Signal Processing Hardware, Software, and Applications
Tassadswostunoudslunsimseidyy amava nsdnauedoun IARIUMLL kAENTEUI
mendamand amnuduiuinsannenssussninatuneuis senind wezanians wadaniswann
gondwIsuarsoun sl gunsallunisimuianiawisuaseeniuas wasinatan1siasieiianssy

a9lUsATY

Digital signal processing algorithm structures, data representation, addressing, and
arithmetic processing algorithm; software/hardware architecture interaction programming
techniques; software development cycles, hardware and software development tools; program

activity analysis techniques

240-673  MANNNT3INFUKUY 3(3-0-6)
Principles of Pattern Recognition

ns3dguuuy seuuingusuusiaingeg msteuduuulimmiiu mseuduuuliiinnsiiiu
nguimaiFeuduvuiued  fduunguuuy mssuunuuuauRawaIndign feidusuun fufans
dndula aumuisiuuuuind@d@au msvsznaamisiwesuuuaudizilugan Uz
AITTRBSLUULUEE NTIlATIzesAlsznaunan n1sdonAmdnyuzLal mﬁ@mejmmmﬂﬁué Uy
Pavsdanuiaon Hnduitundadu Tassnelseamiiisy NSTLUNLUUATINAERARRNLATE

Pattern recognition, pattern recognition systems, supervised learning, unsupervised
learning; Bayesian decision theory; classifiers; minimum-error-rate classification; discriminant
functions; decision surfaces; Gaussian density; maximum-likelihood parameter estimation;
Bayesian parameter estimation; principle component analysis; feature selection; k-means
clustering; Hidden Markov models; linear discriminant functions; neural networks; fuzzy logic

classification

240-674 msﬂnmamamw%ugq 3(3-0-6)
Advanced Image Processing
wumummifﬁug’mmaqmsﬂismawam‘w MMSLANAIN NISLANNVRININADE NITLERINTIN
lnggunsalianinasiiag n1sUszinananImeedsvneais uaznisulasasslii msudlunisindounes
A inseudaduasiuazlilddunss msaudunislulnlalaea n1siE@sun1sABUNIIAA A19A19A
FasUniu nsuAnmiuas Msdanmidasviada nsnduYey nsatndnvusAy N151ATIEENNS
iwdoulm mMsfumuazAnauing nsduuningaelunin MsUszinaRanIMLUUNAIT3s

Review the fundamental of image processing, principle of image formation; digital
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image acquisition; display using digital devices; statistic image processing and two-dimensional
transforms; image distortion correction; linear and nonlinear filtering; morphological operations;
contrast enhancement; noise removal, image de-blurring; image registration; geometric
transformation; edge detection; feature extraction; motion analysis; object tracking; object

classification; real-time image processing

240-675  msUssInaRadaandsauas iy ades 3(3-0-6)

Speech and Audio Signal processing

nsilladean nsfudidemn szuuiTidemn medanisaineanvazinuveudeInn
SussAvSiAvaniuma madhsiauuuiunededu wudeedaeuniaen wiessledmiuszuuid
Fomn  szuuiidomemdeiosiifidauddiinn  msdueneidenn  madansdaaed
dean szuvwlasfennududsma

Speech production; speech perception; speech recognition systems; feature
extraction techniques; Mel frequency cepstral coefficients; linear predictive coding; Hidden

Markov model; tools for speech recognition; large vocabulary continuous speech recognition;

speech synthesis; speech synthesis techniques; text-to-speech systems

200-676  M3i3oUURLATDY 3(3-0-6)

Machine Learning

nsiSgudiuuiiaey N1sannesLUUlndY TAaLUUERY A1ANARIEEEn  NNSiSeus
wuukendin MsuenUszsnndeya  n1sannesidinsiny  n1sUSuusisleya  Snnsuenuezdeyacie
nnwesaduayy msdenandnuas Bn1snIuTBwa FBuuyaied mwdudeu nsanmnudes
Walaseadne AnuenIvesdIAnENdR luaanal N1SAMUIEINANUATEENEATRINTTIWeS N3
nanuuuiiteuly nsUsznasanumuuiunuylsifinsdines nsSeudiuulififaeu msudsnga
mynsesinguioyauuuidendruddyuardiniiiudass lunaunsiae lumansaonuuudou Tuina
Wanm insengludidsy fegrdiladeninisunnd msieuiiuuiEtuus asuna

Supervised learning; linear regression; additive models; maximum likelihood; active
learning; classification; logistic regression; regularization; support vector machines; feature
selection; combination of methods; boosting, complexity; structural risk minimization;
description length; mixture models; Expectation—-Maximization (EM); conditional mixtures;
non-parametric density estimation; unsupervised learning, clustering; principal Component
Analysis (PCA) and Independent Component Analysis (ICA); markov models; hidden markov

models; Bayesian networks; medical diagnosis example; reinforcement learning, conclusion
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240-677  PaUILMRTIVIAL 3(3-0-6)

Computer Vision

NANNITAAYNINAIUABUA LA FITU NMsUTzInaNan wluaeslifi N15IATIZRRANIN N1
vou dnvazdiAguesingandeyanin nisiiaszsinmlulauuanuiuagnisfauasnmiiienis
Fuaeininde wedasneg Adudulunsaisdanedeuuay ingaiduauiia mndeyaiunnimis
2 MImeEnInNszuUndesameleuarlasaiimesdunnderannsindouiivendes

Fundamental concepts in computer vision; 2D vision, low-level image analysis
methods, image formation, edge detection, feature detection, image analysis in frequency
domain, image transformations (warping, morphing, mosaics) for image synthesis; 3D vision
methods for reconstructing three-dimensional scene using techniques; depth from stereo, and

structure from motion

240-678  mEANmINEaLTian 3(3-0-6)
Optimization

NIUNUYILuUURAI sﬁy’umaumsm@hmmzauﬁqm mi‘mﬂ'ﬂmmzamﬁqmaqﬁaﬁ%’uwﬁaﬁa
w5 Bnsutstasaiarin Bnsuuulnluwund Bastnawmuendu 35nmsiau-smidu F3nsluendu
FnsTuewi msmanzauigavesilsitunasiuusuuulifuasiteulviadu msmeamanzan
fandetumeuiinisim  tumeuitnisdieomeuods  dureuitlutugnasy  Avuansdady
AmunnIT LT eLEy

Problem solving; optimization procedure; single-variable optimization; interval halving
method; fibonacci search method; golden section search method; Newton-Raphson method;
bisection method; secant method; multi-variable optimization with and without constraints;
optimization with special algorithm; simulated annealing algorithm; genetic algorithm; linear
programming; non-linear programming
260-679  asIneARsARNAIRLaIATINEUsTA MY 3(3-0-6)

Fuzzy Logic and Neural Network

lassneUszamiisunazassnenansnaunie nqeuasaulssendvedlassieUssaniviey
WAZATINANANTARULATD miLLUU%'UiMmEJ‘??u WHUTin1sTANISsEUUNSYLEReY Lﬂ%@“ﬂﬂaﬁugm
\ifiea wdetnefoufiad indetneiing nquinduaguiaie lassieussamifiuaquiaie Tunouis
Baugnssu nsUsznanadimnms euussenddisglussuunivan n1s3nguiuy mslueauuulsl
Jugadu MSUTZINARALAENALAZA TN

Artificial neural network and fuzzy systems; theory and applications of artificial neural
networks and fuzzy logic, multi-layer perception, self-organization map, radial basis network,
Hopfield network, recurrent network, fuzzy set theory, fuzzy logic control, adaptive fuzzy neural

network, genetic algorithm, and evolution computing; applications in control systems, pattern

45



recognition, nonlinear system modeling, speech and image processing

240-588  vihdeniAylusTUUMmUALMIEARNTiIRa LAY STUUTARTY 1 3(3-0-6)
Special Topics in Computer Control Systems and Intelligent Systems |
deniawauinniiveunalulagivinieavissuuamuanainauiinesuayssuy
§203ur aufinnznssunsuIvIvdngasimun
Special topics in the development of the new technology in computer control
systems and intelligent systems according to the approval granted by the Program

Committee

2640-589  vhideiiwlussuumUANmIERBNi RSy STUUSIRS Y 2 3(3-0-6)
Special Topics in Computer Control Systems and Intelligent Systems |I
WdefitayauiImlIve wnalulagniniaussuumuANMEARIRIABS LAZTEUY
RRDELE mw?iﬂmsﬂ'ﬁsumiﬁmwé’ﬂgmﬁmum
Special topics in the development of the new technology in computer control
systems and intelligent systems according to the approval granted by the Program

Committee

.3 F183v1duUUn
240-701  duuun 1 (M591UUIRW) 1(0-2-1)

Seminar | (Research Publication Reading)

MsfnwduaiInTosaaLazuvasduy  evndeyauazauimiindning lude
mAmnssureNinneiioauniiieides nsdisuiluazeiuelufanssuduinivesniaivn e
Hnuvinyen1591ukasNISULEUDUIY

Literature survey in libraries and other sources to follow the progress in topics of
interested in computer engineering and related areas; participation in presentation and
discussion in the department seminar in order to train research publication reading and

presentation skills

240-702  duuun 2 (MITsutaLauslasansig) 1(0-2-1)
Seminar Il (Research Proposal Writing)
nsfunhnTiesayauasuvadug  emdeyauazauimiimdinns  Tuhdenis
Imnssunenfineiioaufisades  madhhuiluaredunelufnssuduiuvesnaine e

Hnelurnwen1slguwas NsULauevaLaualATIN1sIvY
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Literature survey in libraries and other sources to follow the progress in topics of
interested in computer engineering and related areas; participation in presentation and
discussion in the department seminar in order to train research proposal writing and

presentation skills

240-703  duuun 3 (MITUUNANNIL) 1(0-2-1)

Seminar Il (Research Article Writing)

maé’uﬂiﬁmﬂﬁadamLLaszeiﬁw] LﬁamﬂﬁagaLLasﬂ’g’mﬁnwﬁﬁmﬁﬁmmi Tuians
Imnssueeimedtoamiiiedes  madhhulwezedunelufinssudisnvesneing e
Hniuvinwensilsunaz iausunainuie

Literature survey in libraries and other sources to follow the progress in topics of
interested in computer engineering and related areas; participation in presentation and
discussion in department seminar in order to train research proposal writing and presentation

skills

n.4 51893¥13N8TNUS
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240-800  Anenfinus 21(0-63-0)
Thesis

rupirdfeluideniaulaluaivivimnssunoufiames  aeldnisquanazu3nuves
919158muAL LausNaNUseNUsEYY uazmsnaseunamnaansAnuiamedou uasdeou
Inegninudauuuuiangay

Research on topics of interested in computer engineering under the supervision of
advisors; presentation and oral examination every registered semester; preparation of thesis in

proper form

240-801  Aneniinug 36(0-108-0)

Thesis

rupindfeluideniaulaluavivimnssunoufiames  aeldnisguanazu3nuives
919138muAL LausNaNUseNUsEYY azmsnaaeulnamnaansAnuiamedou uasdeou
Ineninudnuuuuiivangay

Research on topics of interested in computer engineering under the supervision of
advisors; presentation and oral examination every registered semester; preparation of thesis in

proper form

ar
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240-900  Anenilwus 48(0-144-0)
Thesis
fupindfelurdeniaulaluavivdmnssunoufiames  aeldnisguanazyInuives

919158muAL LausNaNUseNUsEYY azmsnaseunamnaensAnuiamedou uasdeou
Ineninugauuuiivnga

Research on topics of interested in computer engineering under the supervision of
advisors; presentation and oral examination every registered semester; preparation of thesis in

proper form
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