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TU 100 Civic Engagement
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Instillation of social conscience and awareness of one’s role and duties as a good global citizen. This
is done through a variety of methods such as lectures, discussion of various case studies and field study outings.
Students are required to organise a campaign to raise awareness or bring about change in an area of their

interest.

¥5.101  lan andeu wazlne 3 (3-0-6)
TU101 Thailand, ASEAN, and the World
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Study of significant phenomena around the world, in the ASEAN region and in Thailand in terms of
their political, economic and sociocultural dimensions. This is done through approaches, theories and principles
of social science research via discussion and raising examples of situations or people of interest. The purpose of

this is to create a perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader worldview.
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TU102 Social Life Skills
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Holistic health care, addressing the physical ,emotional ,social ,and spiritual needs ,which is
considered. Important skills for success in leading a happy life in society. Students learn to develop their ability
in physical health care to manage stress, build emotional security, understand themselves and adapt to
psychological, emotional and social problems. Students also learn to understand the meaning of aesthetics,

experiencing and appreciating the relationship between art and humanity in different fields, namely visual arts,

music, performing arts and architecture.
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TU103 Life and Sustainability
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This course provides an introduction to the importance of life-cycle systems perspectives in
understanding major challenges and solutions to achieving more sustainable societies in this changing world.
Students will learn about the relationship between mankind and the environment in the context of energy and
resource use, consumption and development, and environmental constraints.Furthermore, an examination of
social conflict and change from the life-cycle perspective will be used to develop an understanding of potential

solution pathways for sustainable lifestyle modifications.
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TU104 Critical Thinking, Reading, and Writing
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Development of critical thinking through questioning, analytical, synthetic and evaluation skills.
Students learn how to read without necessarily accepting all the information presented in the text, but rather
consider the content in depth, taking into account the objectives, perspectives, assumptions, bias and supporting
evidence, as well as logic or strategies leading to the author’s conclusion. The purpose is to apply these

methods to students’ own persuasive writing based on information researched from various sources, using

effective presentation techniques.
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Practice basic skills for listening, speaking, reading, and writing in English through an integrated method.

Students will acquire a basis to continue to study English at a higher level.
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TU105 Communication Skills in English
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Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines

related to students’ field of study.
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TU106 Creativity and Communication
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Creative thought processes, with critical thinking as an important part, as well as communication of
these thoughts that lead to suitable results in social, cultural and environmental contexts, at personal,

organisational and social levels.
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Basic computational thinking skill for solving problems and developing new social and economic
opportunities. Efficient access and search for information. Information reliability evaluation. Filtering and

managing information systematically. Ethical digital usage and professional online communication.

15.108 MIWAIUILAZIANTITAULDY 3 (3-0-6)
TU108 Self-Development and Management
nMsdamsuazmsusudnfuiialuduminendeviunansenuvainuaneuasasmm msimuinuendn
LAZAINAANYIDITUAL NTAAULDILAZNITINUNUDUIAN ﬂﬁiﬁwmmiﬁauﬁmaaﬂ%ﬁm LLazﬂﬁangﬁl’JiJﬁJUQ)guaﬁj’N
asuguLaziA TN TuLas Ty
Coping with and adaptation to university life. Development of social skill and emotional intelligence.
Self understanding and planning for the future. Personality and social etiquette. Learning to live harmoniously

and respectfully with others and the society.

¥5.109 wiInnIsuiunszULANEUIENUNNT 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

nMsUssdunnuidsauagnisadslendlsl NSAALAZNITIURUKUUEUTENBUNTS Msdndulauaznisiaun
5379 n1sdeaaiBessiauaznsainausegslesgnaiiszavsam msanussiiedsny

Risk assessment and creating new opportunities. Thinking and planning as an entrepreneur. Decision
making and entrepreneurial venture development. Business communication for delivering concept or initiative in

an efficient, effective and compelling manner. Social shared value creation.
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u5.156  moufumesuaznisdeulusunsadocdy 3 (3-0-6)
TU156 Introduction to Computers and Programming

ndnn1sfiugIuvesssuuAeLinnes ndnnamsuszinanatoyadiaansedind senduasszuuuay wewsuag
Uspgnd Sumeuds fau nsunudoya Bn1snseenuuukasitamuusunsy mautiagmienilusunsusedugs

Basic concepts of computer systems, electronic data processing concepts, system and application
software, algorithms, flowcharts, data representation, program design and development methodology, problem

solving using high-level language programming.

aun. 263 InInerdmSudenia 3 (3-0-6)
IDD 263  Psychology for Digital Media

o

Usz3RuagiBnsmedninet ninssn Waunnisvesiyud usagdla n33uf mefeus anande msUszgndly
ﬁnﬂﬂizﬁﬁﬂmmqqmﬂimwmmazmﬂdwL’%Iaﬁﬁy’ﬁﬁfaLL‘U‘U%NLﬁmLLazaaqwﬁFﬁﬁ’uﬁaﬁ%ﬁa

A study of history and methods of psychology; human behavioral and cognitive development; as
well as learning and beliefs with the applications of case studies in advertising and storytelling through both one-

way and two-way communication in digital media.

M.301  AsUsznaunIsiuInedansiazmalulag 3 (3-0-6)
SC301 Entrepreneurship for Science and Technology
wnAsmsiduguszneuns ssduszneuveaunugsia FBnsisugsiavieranngsialwl nsAnwianuduly

¢ ewdidesfuisafunisitusarnnsasu n15natn MsuaR N5USMITNINEINTIYEE N13daviunugsia wasd
miﬁﬂmamuuaﬂamuﬁ

Concepts of entrepreneurship, structures of business plans, starting up or developing business,
feasibility study, basic knowledge on finance and investment, marketing, production, human resource
management and developing a business plan and field studies

aa v v I3

A lunangaanalulagfdviauulanieeassd

ad. 200  pdnAERsugIUdWEUABNRIRRSN TN 3 (2-2-5)
CDT 200 Fundamentals of Mathematics for Computer Graphics

vannsmaitvadauazaslnadiafiiieites isvadeveananes 1dun adinmansvesinmes nagadea
na1s wagaudeInmes mswnuduiarseuuluuill 3 88 ssuufidauwuudneg laun wuuansideuluvasayauiii
sruulaludifa mawlaadadu samfenisuyu mIagviou m3dn wezn1sats  wndndildlunmsinswaadadu ae
wostleu Lsvndadunssawaznishiasdunssa nsldnusriatndunssatazn1sulaidunssnlun1anouiimnes
nsng

Related algebra and trigonometry concepts; vector geometry: vector arithmetic, dot product, cross
product, and representations of lines and planes in three-space; Coordinate systems: 2D and 3 D Cartesian,
homogenous coordinate systems; linear transformation includes rotations, reflections, shears and projections;
matrix representations of linear transformations; quaternions; application of affine geometry and affine

transformations in computer graphics.
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nag. 201  uARAGHUTTYNALALLIVIANIAIATIZN 1 3 (3-0-6)
CDT 201 Applied Calculus and Analytic Geometry 1
dllauazAnuraiioweilendu suiusvesilanduiivadinuasilsitueidy nganld euuslaeUseny auus

Y

JUAUEY MQuunvessea nuunadvain n1sUszyndveseuius  Hasadeyiusiaznisuseend Ujeuius U3Wus
lisiaan gnan1smUaius nsmuiiuslasmaBeuiiuls savandiuitifusiaen nquiiugiuvesuaanda
Limits and continuous functions, derivatives of algebraic and transcendental functions, the chain rule,
implicit differentiation, higher-order derivatives, Rolle’s theorem, the mean-value theorem, applications of the
derivative, differentials and applications, anti-derivatives, indefinite integrals, formula of integration, integration

by change variables, Riemann sum, definite integrals, the fundamental theorem of calculus.

V. 210  uARAREUITENALAZITVIAMAIATIEN 2 3 (3-0-6)
CDT 210 Applied Calculus and Analytic Geometry 2
IvsFuneu: LreAnw vied. 201

Anwinisldauvesuferuiusluidnd wae At saudanatiaveansyiufeuius drulazaunsuves
WarsILIuess oynsufdaroynTIwdaed uay uaaadavesiivitueide uusimdnmadosiues ueagdavesileidy
angfuwUsaziAandanmes
Prerequisites: Have taken CDT 201

Applications of the integral in physics and geometry and techniques of integration sequences. Series
of real numbers, power series and Taylor series. Calculus of transcendental functions. Introduction to concepts in

multivariable and vector calculus.

nad. 211 naAansMsadoud 5 (4-2-9)
CDT 211 Dynamics
IUsAunew: ANy InIaAnyINIauAU Vad. 210
wa"ﬂmﬁﬁugmmaaﬂamam% s2ufs aaundnmand namandvosiafiu Muuazndanu Tuaudy naadeud
WUUMIU Wae ddnemans ngnienamansuaznsussgnaldaulunisasiuuudinaes
Prerequisites: Have taken CDT 210 or taking CDT 210 in the same semester
Fundamental principles of mechanics including kinematics, Newtonian dynamics, work and energy,

momentum, rotational motion, and statics.

neg. 215 HyAdagady 3 (3-0-6)

CDT 215 Linear Algebra

Jdedunieu: wefinw naa. 210

ndnmsiugumsiivadndadu Uszneuie fvadavesuvindtudy svuaunisdadu fugunsulag
dadululigiigadn Avosiuuu Funeuisvoumd-aesuau (Gauss-Jordan) Uigiinnmes mmdudassiadu nisws

210 MIUABUFIUNEn NeuMilureinsuUaudedu A91LAUaEINMBTR1E NMsTduTeINIsUTEINALUUIIAS

v A ~ a v ¢ a ¢ a6
a@ﬂuaﬂwq@ miLLUmZ\IﬁLEJ ﬁllﬂ'ﬁlﬂNQLqIWUﬁ IHﬂBMWQLmEﬁﬂiWWﬂa

42



Prerequisites: Have taken CDT 210

Fundamental concepts in linear algebra including basic matrix algebra, linear systems of equations,
linear transformations in Euclidean spaces, determinants, and the Gauss-Jordan Algorithm. Vector spaces, linear
independence and bases, orthogonality, change of basis, general theory of linear transformations, and
eigenvalues and eigenvectors. Applications of least-squares approximations, Fourier transforms and differential

equations in computer graphics.

nne.230  msilassudasdu 3 (2-2-5)
CDT230 Project Introduction

WNAUBNINTINYDINITYINNUVBIRAAMNTTUNY UazUseTRmansvoinsasnuny wugtdumiany uay
wihifuiinveuveaudnlufiugimunng anusesnisiuduglugnamnssuing lwunisiiauoiuIdn tenaisnis
FONUUU HAZNITINUALAITIIAT  wuzthnsvhamedeulmvesninaluse mim?ﬁlaulmmaﬂﬁ’mq miﬂizmamaﬁﬁ'a%a
wieldlunnseanuuuina

Overview of game development industry and a history of game development, Introduction to
positions and job responsibilities in a game development team, other industry requirements such as concept
pitches, design documents and schedules, Introduction to sprite animation, object motion, and input processing

for game design.

nad. 231 Tassoutudu 3 (1-4-4)
CDT 231 Project

afanuvdenuudiastenaing lnsnsianuduiindelanndn 3 §1 4 eu yalasanuazdesairsieniw C
wag Foslild lavsandeleudunieuen wurivinueiisndudmiunisadwenduwss wunisdearslufinesied
UszANE01M N13UNLNY N153AIENEaTS NATN N13AIUANLIDITY wazimadian iAo NFLI SuUUYINGY

Create a simple game or simulation in a team of three or four members. All projects must be written
entirely in C and must not use external libraries or engines. Introduce skills needed for software development
such as team communication, planning, documentation, debugging, source control, testing, and iterative software

development techniques.

neg. 232 1Ase9uTugs 1 4 (1-6-5)
CDT 232 Advance Project 1

FndaRunau: WeANY1 Mad. 200 Ned. 231 MAd. 262 way ned. 270

v
a o '

afanudealmiognsheniouuusiaesiiensiin 2 §f lnevhaudufindiflandndaue 3 81 4 au fievhay
Rertuides mandeulm mslitiygussivgdmivszuuoynia madou uasiidndognsine ﬁm%’ummﬁﬁ@éwmmu
vunTeafeniu Ingynlasnufeadeudulsznouvdnuesssuusenvdndanda lioyywlilifaifawns shdefinu
pnsmandnenssugensiag ndnufoadidylunisairswenduas fugiuvemainsvesiiu uazdsnisiedidy
ANUFIFYUDINUY
Prerequisites: Have taken CDT 200, CDT 231, CDT 262, CDT 270

Implement a simple real-time game or simulation with 2 D graphics in teams of three or four

members. Technical features include audio effects, music playback, pattern movement, simple artificial
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intelligence, same-machine multiplayer (no networking), particle systems, scrolling, and simple physics. All
projects must be written in C++ with no middleware. Additional topics include basic software architecture,

essential development practices, fundamentals of team dynamics, and task prioritization methods.

NAd. 233 Iﬂsamu%’ugq 2 4 (1-6-5)
CDT 233 Advance Project 2
FUsAuneu: ANy ned. 280 wag d@ouls vied. 232

FnAnwitassuiizalusedsn vea. 232 Tiduse wdefnwiiinfiverssin lassadsaa dnenssy
FONALITITAUNAI LMﬂﬁﬂﬂﬂiﬁﬁﬂ%ugﬂ nshanudeiianain nsmagsuNMsiauegsituney Msde Msmsadung
NIAIUANALAAVDILN
Prerequisites: Have taken CDT 280 and have earned credit CDT 232

Continue and complete the project in CDT2 3 2. Additional topics include intermediate software

architecture, advanced debugging techniques, bug tracking, formal playtesting, game pacing, and game balance.

N, 247  NOUYUALUANNITNITOBAUUULNY 1 3 (2-2-5)
CDT 247 Theory and Principles of Game Design 1

mmiﬁugm‘uaa N159ONLUUINY waz Nalning Wy n1sdu anuzvenny Jeyadeuluiny Anwindnnis
aamwusﬁaﬁmum ﬂ?iL%EJ‘um;] ez NMSNAFUNITIaU LLagﬂ’ﬂﬂJﬁNQa‘U@ﬂLﬂm

Fundamental of game design and game mechanics such as randomness, game state, hidden

information. Introduction to specification design, game rules, playtesting and game balance.

NAE. 257  WANNITNITODNUWUULNY 2 3 (2-2-5)
CDT 257 Theory and Principles of Game Design 2
IUsAunew: Wwednw ved. 247
AnwIN1saindiaseyt waginasessuuny MYefinwATeungu MIATIERTEUL N15TIR09TEUU AINENAS
UYDITTUY szuumisﬂ'aﬁ UAY STUULATEFNI
Prerequisites: Have taken CDT 247
Analyze and simulate interactive game systems. Introduction to system analysis and simulation, game

balance, combat systems, and economic systems.

NAE. 258  NITATIUANAULUY 3 (2-2-5)
CDT 258 Game Prototyping
TIAUNDU: LABANYY VIAE. 262 LAz MInd. 247
gankuukaraiunuAIafuLuY Mdefnwiaseungu NsaienuAuaTealuing NsaRuLlaY wagnIney
nduilidaiauonuresediuszansan mﬂsﬁa'auﬂixﬂaumﬂé’mmﬂéfmauLﬁaa%qmm;&ﬂﬁu
Prerequisites: Have taken CDT 262 and CDT 247
Design and implement game prototypes in common genres. Topics in game design including building

tension, effective methods for giving feedback and teaching players, and using interactive elements to create

player engagement.
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wed. 259  nseenuuURuiinazndadluny 3 (2-2-5)
CDT 259 Game Space and Camera Design
AvdsAuneu: LlreAnw vied. 262

mseenuuULf wazndedunuslunuuassuaranuiii fdednuswds Ussammeaanilnonssuvesiiui
msthiaueuaynslRLT nMseonuuuaudl nsaduanaluaeazaniia ndewuaedd Lazndouua i
Prerequisites: Have taken CDT 262

Design 2D and 3D game spaces and camera design. Introduction to spatial archetypes, spatial

affordances, map design. Introduction to 2D and 3D game level and camera design.

nag. 261 UJUANSNIsWsUlYSUNIUATMTEAUGS 1(0-2-2)
CDT 261 High Level Programming Lab
AtaRunou: nefnersefnwInioniu nag. 262
UFURANSIESUANNIMaNg Bl TeTN Ned. 262
Prerequisites: Have taken TU 156 or taking TU 156 in the same semester

Practicum to enhance programming knowledge in TU156

g, 262 MsWaUlUSUNTTITNg 4 (3-2-7)
CDT 262 Object-Oriented Programming
IUsAuneu: WeAnw Us. 156
nstusunsulaeidundnnisiBedng viadeyauiusssy ouwalgaduy nisdunen Induesilady lavesinansa
faefdmsunislusunsuuuuiaisn reaandu uay nsdamsteiianann
Prerequisites: Have taken TU 156
Design model and object-oriented programming, abstract data types, encapsulation, inheritance,

polymorphism, overloading, generic programming features, collection and exception handling.

nad. 263 lassasnanazaanUaanssunaunmnes 4 (3-2-7)
CDT 263 Computer Organization and Architecture

psfUsznaURiuguesneNfinmes svuufLaY QREIALEHT 2l ndesiussuuddva 1sasnsang
wyadnydu lassadiesedulealguud ssuunuieninudn n1sdearsuardumediva, Tnseadiamiisuszunana,
SaRlnswawes uazanminenssumadensy, nsusuansous, wazanntnenssusiuae

Basic organization of computing systems, number systems, data representation, basic electric circuits,
digital systems, logic circuits, boolean algebra, assembly level organization, memory systems, interfacing and
communication, functional organization, multiprocessors and alternative architecture, performance

enhancement, and contemporary architectures.
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NAd. 270  WMATANITIBNKUULAZEASI9NY 3 (2-2-5)
CDT 270 Game Design and Implementation Techniques
Atadunow: wefnersefnwinioniu naa. 262

wmeadansasinnunaraannenssuvennueuiu wanmsidosfuresaaiinenssuveany o1 n1suen
duUTENBUYRITLUUINY G1FUNTINUIBNNN NIFTANITANIULVBUNY NTIANITEUNA UaLlaWNA AIATUANENT
sy wuzthnsdeulusunsuuyiulas annuuedu duneuidnisnsaounisty  Anvinsldouiidndiewdu fnw
wdnmslunsuUsiu JLUUDUANA TUsunsuasaumuil
Prerequisites: Have taken CDT 262 or taking CDT 262 in the same semester

Fundamental technique in game implementation and basic concepts of game architecture including
component separation, game flow, game state manager, input/ output handler, and frame rate controller.
Introduction to Windows programming, state machines, collision detection algorithms, and physics engines. Basic

concepts in space partitioning, particle systems, map editors.

nag. 280 mil,%auiﬂmniu%”uge 3 (2-2-5)
CDT 280 Advance Programming
IUsAUneU: LABANY NIAd. 262

ﬁa‘ﬁa%y’quaﬂmmiﬂmmumm Cuag C++ LauATBUARY nsdnsiad nsldnuensisdnatsda nns
Usznmianuududou wazilaidulaussuinsgiu wuwasvesrarauazilaidu fmandunsuuulenesinanis msdunen
NUABAANE ‘ﬁa;&a‘aﬁmmﬁwm L‘VI&JLwamsumvl,amﬁmmgmuazﬂisLﬁuéﬁuﬂixawﬁmw
Prerequisites: Have taken CDT 262

Advanced programming topics including advanced pointer manipulation, utilizing multi-dimensional

arrays, complex declarations, standard library functions, class and function templates, operator overloading,

multiple inheritance, runtime type information, the standard template library, and performance issues.

neg. 281 laseaiedaya 3 (2-2-5)
CDT 281 Data Structures
Indsdunau: wefny) ned. 280

nsleneituneuTBidow vinuussautoya Tasseadredoyatugnildun doyadadu uasdoyauuuliibs
i nsdnassmbaiuuuunatn wallan1sdum uasmsdesddivdeyaluniieannudt msinufdAuenan
Prerequisites: Have taken CDT 280

Introduction to algorithm analysis, data abstraction, and fundamental data structures including linear

data structures and nonlinear data structures, dynamic storage allocation, searching and sorting techniques.

Vg, 282 sUUU{URNT 3 (2-2-5)
CDT 282 Operating Systems
NTIAUNDU: LABANEN NAF. 263 UATVIAE. 262
ﬁugmmsaammuLLazmia%aﬁwuﬂﬁﬁﬁmi 99AUIENOUVRITTUUUHURNS A15ASOUATONAED AT

Tswauarn153anns N133ansmiieaudn seuulng nsdanisgunsal seuuanudaensdy nalfinw
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Prerequisites: Have taken CDT 263, CDT 262
Basic concepts of operating systems design and implementation mutual exclusion, process

management, memory management, file and device management, computer security and case studies.

NAd. 284  ARURAADINIIANG 1 3 (2-2-5)
CDT 284 Computer Graphics 1
IUsAUnew: WEANY VIAd. 262 WAz Mad. 200

fuguadamans lassadisdoya wastuneudsiiuusslvvdronisiuefiudunaznin 2 fdvsugiu lny
ﬁﬂm%umauﬁ%'mmﬂaﬂgﬂLLUUﬁiyiymffm%’Uﬂgugm‘uaﬂm‘w 2 QAU 1dU 29naN 19T ammﬁlauuazgﬂwmam?ﬁm
wiAllAN13UTZLNATIUYT MSuUa NMSARAIN WATNAMSYIUOUTITY WA NITYINULUUENETIVDINITUAAININ 2 T
Prerequisites: Have taken CDT 262, CDT 200

Fundamental of mathematics, data structures and algorithms that are necessary for animating and
creating 2D images. Algorithm for for rasterizing 2D primitives such as lines, circles, ellipses, triangles, and arbitrary
polygons. Interpolation techniques, transformations, culling, clipping, animation techniques, and the 2D viewing

pipeline.

nAd. 285  ABURINBINI NG 2 3 (2-2-5)
CDT 285 Computer Graphics 2
IUsFuneu: LAsAny1 veg. 284

adlnraniuaztuneuislunisoonuuuuarardusunsunsiindaufiduuuiudl wu ina wuusiaesies
tindunazaniuiidiass minedmgauiiuuredssdii aensvhiuresmsnannindaudia mauwuiagaudia ns
Tunadng msuediwningauiia nsldmouduild madalunisuediunndes n1sdraesingiadoulm madalunns
ATIRERUNTYU NIvUIUMSiUNIswlasinganlumaawalugiinavesinese LLazmiLL‘angUmqLﬁmﬂzﬁmﬁugwﬂuﬁ’a
nosaludunmanads
Prerequisites: Have taken CDT 284

Mathematical elements and algorithms that are necessary for creating real-time 3 D computer
graphics applications such as games, cockpit simulator and architectural walk-throughs. Topics include drawing
pictures of 3D objects on 2D screen and 3D graphics pipeline. Representation, modeling and animation of 3D
objects, user interaction, camera animation techniques, simulation of dynamic objects, and collision detection
techniques. Processes for mapping 3 D graphic objects from model-space to viewport and conversion of a

geometric primitive in viewport coordinates into a 2D image.

ned. 291 nszUAUMSHARAWIABEY IR ady 3 (3-0-6)

CDT 291 Introduction to 3D Computer Animation Production
winnsilesiureinszuiunisadrslumanaznmadeulmanuiia wusthwenasuasnssuIunsEmMsUNS

nannmedeulm 3 fadldluilagiu lnewuiinisaiminensausluny nagnslunsdnsosdusiouszan gunsal

LaE 9FUSENBUNSHAR LusImATAdMSUNSYNNSMIURLRY Msviuuusians n1svinadulsu 3nie was nde uas

waznmadsulm wurihddendosdulunsvinisusuussdr udeuszaiu was nagnslunITasanImaINif sude

Tymidelsvenddmiumalialunisasisnsiinausia
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Fundamentals of 3D modeling and animation production. Introduction to current software and
production process of 3D animation, focusing on implementing the art assets in games. Interface organization
strategies, equipment options, and production elements. Introduction to techniques for texture mapping,
modeling, , keyframing, rigging, lighting, cameras, and animation. Basic interface customization options and

strategies in 3D graphics, culminating in a series of applied problems in 3D production techniques.

nad. 300 Taseadrauwuulsidaio 3 (2-2-5)
CDT 300 Discrete Structures
A UsAUNeY: afnw ned. 210

=

pssnmaniidosiunazmuszandlilurashiavafiugiu Bnsfiged we iy enuduius fendaydu
fugumsiiu uag nal Taewtiunsussandllusuinenmsaeufiunes
Prerequisites: Have taken CDT 210

Intensive introduction to discrete mathematics as applied in computer science: Basic logic and its
main application in Digital logic, proof techniques, sets, functions, relations, boolean algebra, basic of counting,

and graphs.

nag. 328  N15PRNLUUNTIHNUAUSEAUNT SRl lY 3 (2-2-5)
CDT 328 Graphic and User Experience Design
IvsAunew: efnyl veg. 262

AnwresAusEnouveINIseRNiUUN NLazN1sUsEEnAldAududeUsrauiug 1Y inszviviiavesdiuiu
Usvamduda uaznsainsiunuvesdeyaiifidmivdld msaiunnuwelelaesiudmivussaumsaivesglilnewiuis
Uszaumsainmsldnuiifsadestuiuvesnuvdessuy nslinviinesgumsgeamnssuifeidesfudiudeUss atu
AUKUY
Prerequisites: Have taken CDT 262

Explore elements of visual design and apply them to computer user interfaces. Analyze various types
of sensory interfaces and create representations of information valuable to a system user. Examine overall
enjoyment of the user experience, consideration towards relating the user experience to the theme of the game

or system. Usage of various industry-standard languages related to prototype interfaces.

nag. 330 WA 1 3 (1-4-4)
CDT 330 Special Topic 1
FudaRuney: LAEANYY 1Ad. 284 1158 LAYANWIVSANWINSDUNY NAE. 367,
nad. 281, nad. 233, nad. 211
ahanuuuuTiiviesendfuuuiassilénsiinduuuiiendausise dhdnwvinulungy Tassnuléinada
Wy nsadrenm 3 37 msideuseszuuiaietie ey Uy Usehivg waz Wand 1A5991U9ABIa3199980 9 Crt
wenniorafin amfjmaﬂismaasnaw@,mf%y’uqq anemiauresuAalzuuuanin nsairansesdiodmiuien

o I3 a
LaZNIINIULYIUNU
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Prerequisites: Have taken CDT 284 or Have taken or taking CDT 367 in the same semester,
CDT 211, CDT 233, CDT 281
Create an advanced real-time game or simulation with hardware-accelerated graphics. Students work
on teams of three to five members and implement technical features, such as 3D graphics, basic networking,
artificial intelligence, and physics. Projects must be written with a core of C++ code. Additional topics including

advanced software architecture, 3D art pipelines, building content tools, and advanced team dynamics.

ned. 331 WataniAy 2 3 (1-4-4)
CDT 331 Special Topic 2
IdsAunew: aeuld vied. 330
Aufinaulassnuiitalusede nea. 330 de endmdediufiugy andnenssuvesszuuvonduisvung
Tugy Lwﬂﬁﬂmiwmaw%’uq\‘i MMSENMU wag wugihns@lsulsyifge wagmalianisaeudunival
Prerequisites: Have earned credit CDT 330
Continue and complete the project in CDT 33 0. Additional topics include large project software

architecture, advanced testing techniques, internships, and an introduction to resumes and interviews.

ned. 332 Uszaunisalaaauny ®Jnew) 1 (0-2-0)
CDT 332 Field Training

nsfinailumbenunienngaamnssuiiaaz uauais egslios 120 alus Jawaseszdu s AT
3o U (14lile)

Internship in an institute or industry that is approved by the Faculty of Science and Technology for at

least 120 hours. Grade is eiher S (Satisfactory) or U (Unsatisfactory).

N9d. 348  N13DBNLUUNUFDNALAZENNR 3 (2-2-5)
CDT 348 2D and 3D Game Design
FdAunNoU: LEANYT Ned. 258

Anwnmseenuuusazmsairanulaglfiouduauin dndnwadanufifinnnimiaans suicSuusnaln
NI N1SAIVANLNY waznded adefnwinTaungu AINNIN MIassanInwIndauluny ke Nufh MmInm$nerns s
Py mseuAuidu nsauaundes Madeuun wae nalninalluanii
Prerequisites: Have taken CDT 258

Study game design and game implementation using a 3D engine. Create a game with one or more
levels from start to finish, including modifications to game mechanics, controls, and cameras. Topics including

aesthetics, environment building, lighting, texturing, resource placement, player guidance, player controls, camera

controls, scripting, and game mechanics in 3D.

798, 361 N1SPDNLUULALIATITHIUNDUIT 3 (2-2-5)
CDT 361 Design and Analysis of Algorithms

UsAUNeU: LABANY g, 210, ad. 280, Nind. 281
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waiasieg Fldlunseenuuuiazlinszituneuds Wud 3n1sudwenonsus Ssaviuu 3imuanis
wadn IBnswiziudnnninwens i Fnsdeuses wagiusudueuund fregnsldnuaseunguisnIssuEIdy
uazmsfumndeya nsudami3es SuneuTBuuudy dunewiBine dmsunsm dunounismanillsiusslovigean
Prerequisites: Have taken CDT 210, CDT 280, CDT 281

Techniques used in design and analysis of algorithms such as divide-and-conquer, greedy algorithms,
dynamic programming, graph traveling, backtracking, branch and bound. Study the topics of sorting, searching,

Fourier transform, randomized algorithms, graph algorithms and optimization methods.

vad. 365  AauRamasnIAndtugs 1 3 (2-2-5)
CDT 365 Advanced Computer Graphics 1
IsAuneu: Wednw nag. 285
Tuneudifdfydmsunisasinmiimiioun wdredeldlunvusiassuuuiiufduius awsiuves
annilnenssuues GPU (graphics processing unit) Aldluilagiu tefilensnsfindvalusauia OpenGL uag DirectX
wellansisunes Msaseituin lunauans mulusuas Junedimsusand wmalansyute wu Suiunde ud
Uwwosdawndouuarameziou 11 Anwnislusunsutunenisindlneldinesidinduasinmawmnes
Prerequisites: Have taken CDT 285

Algorithms that are essential to creating photorealistic images in interactive simulations. Overview of
modern GPU (graphics processor unit) architecture and the common graphics APIs used, including OpenGL and
DirectX. Rendering techniques including texturing, illumination models, transparency, shading algorithms, mapping

techniques such as bump mapping, environment/reflection mapping, shadows. Learn how to implement all

algorithms by using vertex and pixel shaders.

nad. 366 n1sdsulusunsuatnsERUm 3 (2-2-5)
CDT 366 Low-Level Programming
FUIAUNDY: LAANY NAE. 263, NAd. 282

aminsnssumeslulasluneagesdusu Tngldnsddnyvedilasluswamoinizga xe6 adusunsulagld
Mwuoantuvd warldlusunsunwwedurnudienmuuszaninmuesusunsuiideuiieniv C uag C++ a1en1s
yhauesids in3esglesainans uay 1edes VLW msiiuaiiamed msuszananauuuliuddiu andnenssuiuy
vanenes wAY mNABnAdaIveTayaTeLATIUUANEADS YaAdwwesanTnenssy x86 wonwAladuluuiiBumesiva
puNTUITILRS Flynn uay Yardsdueny Streaming SIMD
Prerequisites: Have taken CDT 263, CDT 282

Introduction to modern microprocessor architectures using x86 series for case studies. Write assembly
language programs and use assembly language to optimize various C/C++ programs. Topics including pipelining,
superscalar/VLIW machines, register-renaming, out-of-order execution, multi-core architecture, caches, multicore-
cache coherency, x86 instruction set architecture, application binary interfaces, Flynn’s taxonomy, and Streaming

SIMD extensions.

NnAg. 367  AuNIMasnsANdUfu 3 (2-2-5)
CDT 367 Introduction to Computer Graphics

AUIAUNeY: LABFENY Ned. 262
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MNTINVRIABUNIAADINTNANTR  Anwiesdusenauiiugiuveansindiouiu waznislduluwuudiaes
wuviuvazldflamny Widednwisinde aandnenssuvesd@ranisinaunians ing nmsafiunisveaniseuadiuanuila
AFE51997 N15R1E LASLAZLUUIIADIVBINTITHIHILEY INATANITES19198LLBEARINURY TUABLITNNSASI9T WwATA

o = ° a

nsdianazidningiignden nsadrsingdiassawidd nsadianmiedeulmuaznsmununsiadeuiilngndnnismis
Hand wuzthawuazlausidnensiindfiduiifientu GDI plus, OpenGL, DirectX  Anwinsideulusunsuannes
Prerequisites: Have taken CDT 262

High-level overview of 3D computer graphics. Fundamental components of graphics engine and their
applications in real-time simulation and video game software. Topics including graphics pipeline architecture, 3D
transformation operations, viewing and projection, lighting and shading models, surface detail techniques,
shadow algorithms, hidden object culling and removal techniques, 3D object modeling, and animation and

physically-based motion control. Introduction to popular graphics programming languages (GDI plus, OpenGL,

DirectX) and shader programming.

nad. 368 nguiiugruneilygiusshvg 3 (2-2-5)
CDT 368 Basic Theory in Artificial Intelligence
IUsFuneu: LAy vied. 281

eV INGANITUYIYRAIN NITDDNUUULDLIUATIYRAN (FTTUYIRVDIANINLIAADULAZUTZANVDADLIUA)
nsuAtlamaemsaum msrumuuylsifideya nsfumuuuiideya tnuuuudiduassau msivuniouluiiodieluns
Wity MsuansruImenssnanans Msliarasalul@ uazn1siiganingud
Prerequisites: Have taken CDT 281

Definition of Intelligent behavior, design of intelligent agents (nature of environments and nature of
agents), problem solving by searching, uninformed search, informed search, two-player search, constraint

satisfaction problem, knowledge representation with logics, automated reasoning and theorem proving.

wad. 374 aauRamasnaAndeugs 2 3 (2-2-5)
CDT 374 Advanced Computer Graphics 2
IUsAunew: ANy Nad. 365

anuiiusyansamlunisunusasmsUssananaainauiiffidudou msdssdgmasrinlunisld CPU waz
GPU Tassasradoyaleiiuil 1w fils BSP (Binary Space Partitioning Tree), #uldidgnnna duliiaf uas Tassadredoyauy
un3a Fmadniieingsamds sonrgiudads Tmedndads uay nesneadads maaiauarldou vdRneduuarddudu
yosumdinegilumInTvaeunsuiy waznsadunsmasadadue
Prerequisites: Have taken CDT 365

Efficient representation and processing of complex 3D scenes in order to avoid bottlenecks in the use
of the CPU and the GPU. Topics including a variety of spatial data structures (binary space-partitioning trees,
octrees, kd-trees, and grid data structures), several object-culling methods (occlusion, viewport, and portal),

construction and uses of bounding volumes and their hierarchies for collision detection and related geometric

operations.
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wag. 375 Mmaadenwadaulvanaznisadrawuuiiaes 3 (2-2-5)
CDT 375 Animation and Modeling
AUIAUNDY: LABANY Ad. 365 %58 ad 367, Ned. 280,
Lﬁawﬁﬁmf\]zLLuxﬂwsﬂy’umu%%'GmGﬂ.uﬂ’lia%ﬁdmim?{aulwﬂﬁﬁui’mmmauﬁaL@@%ﬂi’ﬁ\lﬂé M3l991U93 113
dramadaingg Adluniseugunsindeulmvesingsednuasiisne fu \ovmdnuedin uwidldfuaeanaia
wafiafinils Aewmediansasaunsn lasnstanndnlvsunsuiiaunsafududoyansiedoulnidluld andeyaiugm
1 sumdn dumsnsiadeudl szuufida viegunsathmane wedafiaesie madasunginssunsindeuln Tagay
FuaTeitunnngeneg wWu ngrsiuitand Fesifnnisiedendinne wie ngmasaumans
Prerequisites: Have taken CDT 280, CDT 365 or CDT 367
This course introduces algorithms for specifying and generating motion for graphical objects. It addresses
practical issues, surveys accessible techniques, and provides straightforward implementations for controlling 3D
moving entities with different characteristics. The course covers two broad categories. Students first learn an
interpolation-based technique, which allows programmers to fill in the details of the motion or shape once the
animator specifies certain basic information, such as key frames, paths, coordinate grids, or destination geometry.
Then they learn a behavior-based technique, which generates motion that satisfies a set of rules, such as

kinematics, physics, or other constraints.

NAE. 377  FANTIUYGDONARIS 3 (2-2-5)
CDT 377 Software Engineering
FdAunoY: eAnY) ned. 280

ANANBULTONALIS AN INVBIENARISLaTlATINITTONALIT nannIsvaicnssuvenduls sedeuisly
ASTRUIEONARIS NTTUIUNSRRILITENLISTIdR sy NM1TauLazdanisiasinig n1sUsudunatuazalding
AATIgskarNITEYtonmun mAllAN15IATIERRareaNRUUTENAWS wugthanUaunssugenduls mallan1simwn
WIUNTU  N19ATITAOULAZNNSVILADULONALIS FTRuINIsTewenius an nwindounisnanvensuifuaziadesile
1e9AN15lATINIG NIAIANE
Prerequisites: Have taken CDT 280

Fundamental of software engineering principles, software development methodology, software
process models, basics of software project planning and project management, basics of time and cost estimation,
requirement elicitation and specification, software analysis and design, concept of software architecture, software
construction techniques including design pattern, component-oriented development, basics of verification and

validation, software evolution, software development environment, and case studies in software development.

wad. 378 grudayaidosdu 3 (2-2-5)
CDT 378 Introduction to Databases
UIAUNDUL: LABANE NIAd. 262
LLmﬁmﬁugmLLazamfjmﬂﬁﬁmaﬁwugmsﬁmﬂa N15919090YATNMLIAR  NMTBRNIUUFIUTRYALAZNTY
Tiinna nMwasuany waneen nsdnszdevuiiusazmbafiudoyadanienn wuzthnsdnnsmenisilasuulas

Prerequisites: Have taken CDT 262
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Fundamental database concepts and architecture, conceptual data models, design and
implementation, query languages, metadata, physical data storage, file organizations, and introduction to

transaction management.

M. 386  LATDYIBABUNRILADS 3 (2-2-5)
CDT 386 Net-Centric Computing
AvUsAunou: LlAeAnw vied. 282 Lay nad. 280
wnspIuAIeny lraeurinaznisbiuing lnslneeadumesids nsdansieietis nsudanazaaisda
szuunsyane welulaBiadiiie ssuulasuazssuundeudi anuvasndtlussuuniodne
Prerequisites: Have taken CDT 282, CDT 280
Study network standards, client-server models, internet protocol, network management, basic

concepts of distributed computing, multimedia systems, mobile and wireless computing, and network security.

ned. 430 WataniAy 3 3 (1-4-4)
CDT 430 Special Topic 3
dsduneu: @ouls vieg. 331
sufunulassnuiiBulunedn vea. 331 selviadoauysal
Prerequisites: Have earned credit CDT 331
Continue and complete the project in CDT331.

Nad. 465 N1331aIsHAndauiunsuniawmasnaWng 3 (2-2-5)
CDT 465 Physical Simulation for Computer Graphic
AUIAUNDY: WEANY Nad. 211, nad. 280
Lﬁawﬁﬂﬁﬁ]sﬂiaUﬂqﬂuﬁ'ﬁa@huﬂWiﬁi”]aaamﬂﬁﬂﬁﬁha6] imﬁﬂﬁ'mmama%aumwuﬁ'u%ﬁmq ANINBUAUDY
AENINTVUTUTDING TITDTLAYNIAIY N1TIVBToUNY TNoaUUN WaEANUEYANY
Prerequisites: Have taken CDT 211, CDT 280
This course will cover the implementation of various physics topics, as well as collision detection and

collision resolution algorithms. Special topics such as stacking, soft-bodies, and friction may be covered.

nag. 466 nsdaasidssuuldnoudedy 3 (2-2-5)
CDT 466 Introduction to Interactive Sound Synthesis
FUIAUNDY: WEANY Nad. 280, Nad. 281

oA usseedinsdueseiidssuuldney ns¥uAadsaLuUauia desweussennia lunudiaes
wuuriud waglusnAalewns T nswasdes nslugianides Fremsnaudss msduessideadauan wasnns
Fuarzidsadeaulunmsiidesmsuiuvesing wadansawosidesudnnnmd
Prerequisites: Have taken CDT 281, CDT 280

This course explores dynamic sound synthesis, 3D-directional auditory effects, and sonic ambience to
real-time simulations and video games. The subjects include mixing audio and modulating dry recorded sounds

using wave table synthesis. Students learn how to create collision sounds using additive synthesis, wind effects
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using subtractive synthesis, natural sounds using granular synthesis and physical modeling, ambiences using

layering and spectral filtering.

nAd. 474 n15UsTUIANANN 3 (2-2-5)
CDT 474 Image Processing
IUsAunew: Wednw ed. 280, nea. 281

e usseedimsieseinmuarnisussanananm éi’mﬁ"mm@ﬁumiiﬁmW‘W'suaﬂﬂauﬁama%u@z
TusunsudsegndsunmsUszanananin Taefinsliniw Crr lumseduisistunouiinenisussnananiniieg udmn
Anwau dndnwasdadlaludowrmuiiuguremsUssnananmiuuddviauasdumsdsinim femdlaly
Seundasdierefildlunsusznanann warannsoadistunedinsussananwegsheldies
Prerequisites: Have taken CDT 281, CDT 280

The course introduces students to computer imaging where image analysis and image processing are
unified to provide a useful paradigm for both computer vision and image processing applications. Students use
C++ to implement different algorithms introduced in the course. Upon completion of this course, students are
expected to have gained a general understanding of the fundamentals of digital image processing and computer
vision. They also have achieved a familiarity with the current analytical tools that are used in computer imaging

applications and the ability to design and develop basic algorithms to solve computer-imaging problems.

3.1.5.2 Aesu1eseIvIladaudiaariumalulag DigiPen

ANI 125 Acting for Animation 3

An animator’s ability to express attitude, thought, and emotion through a character’s body language
is a fundamental skill necessary for success. Therefore, this course focuses on presenting tools and techniques
for translating thoughts and feelings into specific gestures and actions. The course introduces students to the
history of acting in theater, animation, and film. Students explore the basic fundamentals and differences of
acting for the stage, film, and animation through a series of acting exercises and problems. Special emphasis is

given to classical method acting.

ART 102 Fundamentals of Visual Expression 3
Students will be introduced to simple drawing techniques, constructed linear perspective, visual design

methodology, and drawing vocabulary through lectures, studio assignments, and simple projects.

ART 105 Art Processes 3
This course provides a basic working knowledge of the processes used in making art. Topics include the origins
and techniques involving drawing, tone, color, composition and artistic process as well as a simple overview of

art history.
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CG 102 2D Raster and Vector Graphics for Designers 3

This course introduces students to industry-standard software and practices of raster graphics and
animation. The course begins with basic information, such as interface organization strategies, system
components, bit depth, resolution, memory management, and output strategies. Then it explores techniques
and critical thinking skills for digital painting, scanning, character development and animation for 2D games.

Additionally, it looks at basic interface customization options and strategies in 2D raster graphics.

CG 125 Introduction to 3D Production for Designers 3
This course introduces game designers to the 3D production process. The course begins with the
basics of interface organization strategies, equipment options, and production elements. The class also

introduces techniques for texture mapping, modeling, rigging, lighting, cameras, and animation.

CG 130 3D Computer Animation Production | 3

This course introduces students to the basic theories and techniques of 3D computer animation. The
curriculum emphasizes standard 3D modeling techniques, including polygonal and spline modeling, texture map
creation and application, keyframing, and animating through forward kinematics and inverse kinematics. (Earlier

catalogs listed this course as GAT 300.)

COM 250 Professional Communication 3
This course prepares students for the communication challenges that await them in the professional
world. Topics covered may include professional networking strategies, career search materials, self-presentation

and interview skills, and effective communication across all levels and functions of the workplace.

Cs 211 Introduction to Databases 3
This course provides a broad overview of database systems. It presents the fundamentals, practices,
and applications of computer databases. Topics include database architectures, data modeling, design schemes,

transaction processing, and database implementation.

CS 212 Advanced Databases 3
This course will cover advanced database topics with particular emphasis on the large-scale database
systems used by modern applications. Data mining and data warehousing will be explored with emphasis on

search and analysis. Non-relational databases will also be covered in detail.

CS 245 Introduction to Interactive Sound Synthesis 3

This course explores dynamic sound synthesis, 3D-directional auditory effects, and sonic ambience to
real-time simulations and video games. The subjects include mixing audio and modulating dry recorded sounds
using wave table synthesis. Students learn how to create collision sounds using additive synthesis, wind effects
using subtractive synthesis, natural sounds using granular synthesis and physical modeling, ambiences using

layering and spectral filtering, 3D spatialized surround sound panning, inter-aural time difference, inter-aural
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intensity difference, and Head Related Transforms (HRTFS). Students also study algorithms and techniques for

real-time multi-threaded programmming and synthesized sound integration for game engines.

CS 246 Advanced Sound Synthesis 3
This course covers the basic building blocks that go into making a sound engine. Topics may include:
audio file formats, sound card architecture, low level sound APIs, high level sound APIs, streaming audio, mixing,

digital filters and effects, 3D audio, audio spectra and the Fast Fourier Transform.

CS 260 Computer Networks I: Interprocess Communication 3

This course introduces the hierarchical network communication in a distributed computing
environment. Course topics cover network technologies, architecture, and protocols. The curriculum gives
specific emphasis to the TCP/IP stack and in making students familiar with writing portable socket based

software. It prepares students for programming multiplayer games in later semesters.

CS 261 Computer Networks Il 3

This class extends the TCP/IP protocols studied in CS 260 to wireless devices. This course goes
further in depth into some topics covered in the introductory networks course, as well as additional subjects of
interest. Topics include TCP/IP related protocols (such as NAT, WAP, and DNS), physical media access (such as
aloha, OFDM, and WIDEBAND), wireless standards and protocols and network security. The curriculum covers

additional topics based on the state of the industry.

CS 300 Advanced Computer Graphics | 3

This course introduces students to algorithms that are essential to creating photorealistic images in
interactive simulations. Topics covered include an overview of modern GPU (graphics processor unit) architecture
and the common graphics APIs used, including OpenGL and DirectX. Rendering techniques covered include
texturing, illumination models, transparency, shading algorithms, mapping techniques (bump mapping,
environment/reflection mapping, etc.), and shadows. Students learmn how to implement all algorithms by using

vertex and pixel shaders.

CS 315 Low-Level Programming 3
This course introduces modern microprocessor architectures. Topic areas include computer
architecture, modern assembly languages, and writing assembly-language programs. Emphasis is placed on using

assembly language to optimize high-level language programs.

CS 325 User Interface and User Experience Design 3

This course presents fundamental topics in the field of human-computer interface design. Topics
covered in the course will help students understand human capabilities, design principles, prototyping
techniques and evaluation methods for human-computer interfaces, with special emphasis on natural user

interfaces. The course will guide the students towards an implementation of a novel user interaction.
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CS 330 Algorithm Analysis 3

This course provides students with an introduction to the analysis of algorithms, specifically proving
their correctness and making a statement about their efficiency. Topics for discussion may include loop
invariants, strong mathematical induction and recursion, asymptotic notation, recurrence relations, and generating

functions. Students examine examples of algorithm analysis from searching and sorting algorithms.

CS 350 Advanced Computer Graphics Il 3

This course deals with the efficient representation and processing of complex 3D scenes in order to
avoid bottlenecks in the use of the CPU and the GPU. Specific topics include a variety of spatial data structures
(binary space-partitioning trees, octrees, kd-trees, and grid data structures), several object-culling methods
(occlusion, viewport, and portal), and finally the construction and uses of bounding volumes and their hierarchies

for collision detection and related geometric operations.

CS 355 Parallel Programming 3

This course presents an introduction to multi-threaded and distributed programming. The course
covers some classical problems and synchronization mechanisms, as well as modern libraries that support
parallel programming. The course also covers distributed programming models and applications to video game

programming.

CS 365 Software Engineering 3

This course covers a wide range of topics in software engineering from the practical standpoint. It
encompasses project management issues as well as technical development principles and methods. Topics
include system architecture, security, methodologies and notation, UML, object oriented analysis and design,
requirements analysis, implementation, verification, validation, maintenance, and software engineering standards.
Risk management and iterative design receive special emphasis. Student teams apply acquired knowledge to a

substantial project.

CS 370 Computer Imaging 3

This course introduces students to computer imaging where image analysis and image processing are
unified to provide a useful paradigm for both computer vision and image processing applications. Students use
C++ to implement different algorithms introduced in the course. Upon completion of this course, students are
expected to have gained a general understanding of the fundamentals of digital image processing and computer
vision. They also have achieved a familiarity with the current analytical tools that are used in computer imaging

applications and the ability to design and develop basic algorithms to solve computer-imaging problems.
CS 375 Compilers and Interpreters 3

This course presents fundamental topics in the field of compiler construction. Topics covered in the

course will help students understand and implement a compiler for a high-level programming language. The
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course will guide the students towards an in-depth understanding of compilation techniques and runtime

implementation for a modern programming language.

CS 380 Artificial Intelligence for Games 3

This course introduces students to a wide range of concepts and practical algorithms that are
commonly used to solve game Al problems. Case studies from real games are used to illustrate the concepts.
Students have a chance to work with and implement core game Al algorithms. Topics covered include the game
Al programmer mindset, Al architecture (state machines, rule-based systems, goal-based systems, trigger systems,
smart terrain, scripting, message passing, and debugging Al), movement, pathfinding, emergent behavior, agent

awareness, agent cooperation, terrain analysis, planning, and learning/adaptation.

CS 381 Introduction to Artificial Intelligence 3

This course covers fundamental areas of Artificial Intelligence, including various search algorithms,
game playing, constraint satisfaction problems, propositional and first-order logic, and planning. The course will
also explore practical skills relevant to implementation of Al techniques, practices, and design solutions.
CS 385 Machine Learning 3

This course introduces a wide range of machine learning techniques. The topics include early
machine learning algorithms like genetic algorithms, classifier systems, neural networks, and various clustering
algorithms. Then, the course explores probabilistic algorithms like Bayesian networks, hidden Markov models,

and Monte Carlo methods.

CS 388 Introduction to Portable Game System Development 3

This course introduces students to portable game systems programming and development, which is
different from PC programming and development due to the embedded structure of the machine. Students work
with a very limited amount of memory and CPU power. To overcome the system’s memory limitations, several
graphics techniques are used, such as tile based game objects and backgrounds using color palettes. As for the
CPU limitations, fixed point decimal is used instead of float numbers, along with asynchronous operations.
Several portable game system specific topics, such as managing multiple graphics engines simultaneously and

handling the touch pad are discussed.

CS 391 Code Analysis and Optimization 3

This course focuses on understanding the details for the computer, compiler, and language,
specifically how to apply these towards practical problem of solving crashes and performance issues. The
emphasis is not only on knowing what and why, but also about taking that knowledge and creating useful tools

and techniques for solving these problems.
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CS 399 Special Topics in Computer Science 3
The content of this course may change each time it is offered. It is for the purpose of offering a new
or specialized course of interest to the faculty and students that is not covered by the courses in the current

catalog.

CS 420 Graphics File Format and Data Compression Techniques 3

This course covers data compression techniques for still images and multimedia. Students learn the
theory behind data compression and how it is used in specific formats. Methods covered include run-length
encoding, Huffman coding, dictionary compression, transforms, and wavelet methods. Students learn these
techniques by examining various popular graphic file formats such as BMP, JPEG, DXTn, and MPEG.
CS 460 Advanced Animation and Modeling 3

3D animation and modeling play significant roles in computer simulation and video game software.
Game developers need to have a comprehensive understanding of these techniques. This course introduces
algorithms for specifying and generating motion for graphical objects. It addresses practical issues, surveys
accessible techniques, and provides straightforward implementations for controlling 3D moving entities with
different characteristics. The class covers two broad categories. Students will first learn an interpolation-based
technigque, which allows programmers to fill in the details of the motion or shape once the animator specifies
certain basic information, such as key frames, paths, coordinate grids, or destination geometry. Then, they learn a
behavior-based technique, which generates motion that satisfies a set of rules, such as kinematics, physics, or

other constraints.

CS 488 Introduction to Console Development 3

This course introduces students to the game development process on a gaming console platform. It
covers both the technical features and design considerations of console development. Topics covered include
an overview of game console hardware and comparison with the PC environment, memory management,
asynchronous data loading, graphics API, reading optical and motion sensor data, optimization, and NAND data
management. As students learn the material, they work on a game project that takes advantage of the unique

capabilities of gaming consoles.

DES 215 Game Spaces 3
This course covers the design of two-dimensional and threedimensional game spaces and cameras.
Topics may include spatial archetypes, spatial affordances, map design, twodimensional level design, three-

dimensional level design, twodimensional cameras, and three-dimensional cameras.
DES 230 Game Prototyping 3

This course focuses on designing and implementing digital game prototypes. Topics may include

building tension, effective feedback, teaching the player, and using interactive elements to create engagement.
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DES 250 User Research and Testing 3
This course covers a variety of user research and testing methodologies with a strong emphasis
on usability testing with a scientific approach. Additional topics include selecting research methods, selecting test

candidates, focus group testing, end-user data collection, and end-user research.

DES 301 Game Design | 3
This course focuses on the design and implementation of engaging digital game prototypes. Topics
may include building tension, effective feedback, teaching the player, and using interactive elements to create

engagement through accomplishment, challenge, and connection

DES 302 Game Design i 3
This course focuses on the design and implementation of engaging digital game prototypes. Topics
may include using space effectively, kinesthetic flow, motivating through autonomy, and using interactive

elements to create engagement throusgh discovery, sensation, and fantasy

DES 303 Game Design Il 3
This course focuses on the design and implementation of highly original and engaging digital game
prototypes. Topics may include originality in design, narrative engagement, motivating through connection, and

using interactive elements to create engagement through fellowship, expression, and catharsis

ECN 100 Introduction to Economics 3
This course introduces the fundamentals of micro- and macroeconomics. Topics may include supply
and demand, competition, market efficiency, auctions, barter, monopolies, externalities, welfare, unemployment,

growth, inflation, interest rates, exchange rates, and budget deficits.

ECN 350 Engineering Economics 3

This course gives students a sound basis for making economic decisions in business and industry
environments. Students learn how to decide which projects are worthwhile, determine priorities, and select
components. Topics in this course include present worth, future amounts, cash flows, salvage value,
depreciation, rates of return, income tax, basic cost accounting, and funding sources, including venture capital

and SBIR. The course also covers the basics of intellectual property, patents, and copyright.

ENG 110 Composition 3

This course focuses on generating and discussing ideas for composition and engages in all stages
of the writing process, with emphasis on the development and application of critical thinking skills. The primary
focus of the course is developing the ability to construct, write, and revise argumentative/persuasive essays.

Assignments may also include other types of writing, such as narrative, descriptive, and comparative essays.
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ENG 116 Storytelling 3
This course covers the principal elements of storytelling including theme, character, perspective,
setting, plot, and dialogue. It emphasizes non-visual media such as short stories, novels, and plays, though visual

media including film and video games may be discussed as well.

ENG 120 Research, Reasoning, and Writing 3
In this composition course, students practice advanced argumentative essay writing with a focus on
research, critical analysis of the research, thesis presentation, and defense. During the semester, students write

several research essays on various topics using both traditional and new information techniques.

ENG 150 Mythology 3

This course studies myths from different world cultures. It provides an in-depth discussion of the
Hero’s Journey (a basic pattern that appears in many narratives) and its principal archetypes. It also studies
mythology across the arts and examines how essential it is to the study of literature, drama, film and video

games.

ENG 230 Speculative Fiction 3

This course is a survey of speculative fiction (in literature, television, film, and graphic novels) that
moves beyond pure realism to include fantastic or imaginative elements and to present worlds that differ
significantly from our own. Each semester, the course will focus on one or more sub-genres which may include

science fiction, fantasy, horror, magic realism, alternate history, steampunk, or cyberpunk.

ENG 242 Multicultural Literature 3

This course explores what modernity and post-modernity have or have not meant to American
writers whose histories and cultures are not European in origin but whose writings are steeped in European-
American literary traditions. The course explores the cultural hybridism of this literature as well the unique
visions of the world they have created. These funny, humorous, bitterly satirical, and downright serious (post)-
modern fantasies are quintessentially American, yet also unique and peculiar to these authors’ ethnic
experiences. The selected works also offer an opportunity to read or re-read well established and newer

American works of literature.

ENG 243 Epic Literature 3
This course provides an introduction to the epic as a genre, including poetry, drama, and novels.

Particular attention is paid to the theme of heroism and its many cultural manifestations.
ENG 245 Introduction to Fiction Writing 3

This course provides an introduction to the study and practice of fiction writing including

characterization, plot, setting, and point of view. It presents selected works of short and long fiction. The course
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is an opportunity for students to practice their own creative writing skills. They are required to write at least two

short stories.

ENG 250 The Graphic Novel 3
This course provides an introduction to the study of graphic novels, a unique field of inquiry
encompassing many world cultures and drawing on many disciplines. Students will read, discuss, and analyze

many different types of graphic novels, such as stand-alone, serial, and adaptive books.

ENG 315 Scriptwriting q
This course covers the fundamentals of concept development, dramatic structure, and writing for a

visual medium. It leads to the completion of at least one original preproduction script in screenplay format.

FLM 115 History of Film and Animation 3

This course examines the more than 100-year history of film and animation. Beginning with the scientific
and technical advances that made these media technologies possible, students explore every major movement
and genre as well as their impact on society. The course gives students critical vocabulary required for explaining

story, animation, and cinematic techniques.

FLM 151 Visual Language and Film Analysis 3

Animation is ultimately filmmaking, and animators should learn from the many classics on how to
effectively bring various film production elements together. Students review several films and study how the
relationships between scripts, cameras, lighting, sets, production design, sound, acting, costumes, props, directing,
and production lead to successful visual stories. They also examine the fundamental theories underlying visual
storytelling. Understanding the creative processes utilized by these influential filmmakers provides insight into

how students may improve their own animations.

GAM 300 Project llI q

This project is divided into two semesters and focuses on the creation of an advanced real-time
game or simulation with hardware-accelerated graphics. BSCS in RTIS students work together on teams of three
to five members and implement technical features, such as networking, artificial intelligence, and physics. All
projects must be written with a core of C++ code and cannot use middleware, such as pre-existing physics
engines, networking engines, etc. Additional topics may include advanced software architecture, 3D art pipelines,

building content tools, and advanced team dynamics.

GAM 350 Project llI q
In this class, students work to complete the projects they began in GAM 300. Additional topics may
include large project software architecture, advanced testing techniques, intermnships, and an introduction to

resumes and interviews.
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GAM 375 Project I q

This course is the final semester of the three-semester project begun in GAM 300 and continued in
GAM 350. Techniques are explored for polishing design, art, and audio, creating effective marketing materials, and
highlighting individual contributions to the project. This semester focuses on post-production and shipping a

highly polished final project.

GAM 450 Project IV q
In this class, students work to complete the projects they began in GAM 400. Additional topics may

include working in the industry, personal networking, and career strategies.

HIS 100 Introduction to World History | 3

Covering a wide range of world history (Prehistoric to Middle Ages, Western and Asian Civilizations), this
course provides an overview of events, civilizations, and cultures throughout time that form major historical
shifts. Students analyze a series of case studies with particular focus on governments, technology, religion, and
culture, and how clashes between these (and other) themes created changes in culture, power, and civilizations.
Three major themes connect several topics discussed in this course with those explored in HIS 150: issues of
authority and inequality within civilizations; encounters and conflicts between civilizations; and cultural and

technological exchanges within and between civilizations.

LAW 115 Introduction to Intellectual Property and Contracts 3

The animation and computer software industries are founded upon the principle of intellectual
property. This course introduces students to the social concepts and traditions that led to the idea of
intellectual property. It surveys the various international legal systems governing intellectual property, giving
special consideration to Title 17 and the local statutes that govern copyrights, trademarks, and patents in the
United States. Students learn fundamental issues surrounding this field, such as fair use, international relations,
and economics. The course also introduces students to a basic overview of contracts, including structure,

traditions, and vocabulary.

MAT 256 Introduction to Differential Equations 3

This course introduces the basic theory and applications of first and second-order linear differential
equations. The course emphasizes specific techniques such as the solutions to exact and separable equations,
power series solutions, special functions and the Laplace transform. Applications include RLC circuits and

elementary dynamical systems, and the physics of the second order harmonic oscillator equation.

MAT 258 Discrete Mathematics 3
This course gives an introduction to several mathematical topics of foundational importance in the
mathematical and computer sciences. Typically starting with propositional and first order logic, the course

considers applications to methods of mathematical proof and reasoning. Further topics include basic set theory,
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number theory, enumeration, recurrence relations, mathematical induction, generating functions, and basic

probability. Other topics may include graph theory, asymptotic analysis, and finite automata.

MAT 320 Mathematics of Digital Signal Processing | 3

This course eDExplores the mathematical foundations of digital signal processing, with applications to
digital audio programming. Topics include: digital signals, sampling and quantization, complex numbers and
phasors, complex functions, feedforward filters, feedback filters, frequency response and transfer functions,
periodic signals and Fourier series, discrete Fourier transform and fast Fourier transform, comb and string filters,

Z-transform and convolution.

MAT 321 Mathematics of Digital Signal Processing Il 3

This course continues to explore the mathematical foundations of digital signal processing, with
applications to digital audio programming. Topics include: Review of digital signals, Z-transforms and convolution,
filter types, applications of fast Fourier transform, switching signals on and off, windowing, spectrograms, aliasing,

digital to analog conversion, Nyquist Theorem, filter design, Butterworth filters, reverb, and the phase vocoder.

MAT 340 Probability and Statistics 3

This course is an introduction to basic probability and statistics with an eye toward computer science
and artificial intelligence. Basic topics from probability theory include sample spaces, random variables,
continuous and discrete probability density functions, mean and variance, expectation, and conditional
probability. Basic topics from statistics include binomial, Poisson, chi-square, and normal distributions; confidence

intervals; and the Central Limit Theorem. Further topics may include fuzzy sets and fuzzy logic.

MAT 345 Introduction to Data Science 3

This course presents a variety of computational tools for modeling and understanding complex data.
Topics include manipulating data, exploratory data analysis, statistical inference, spam filters and naive Bayes,
neural networks, and machine learmning algorithms such as linear regression, k-nearest neighbors, and k-means.
The course will focus on both understanding the mathematics underlying the computational methods and

gaining hands-on experience in the application of these techniques to real datasets.

MAT 350 Advanced Curves and Surfaces 3

This course is a continuation of MAT 300 with topics taken from the theory and applications of curves
and surfaces. The course treats some of the material from MAT 300 in more detail, like the mathematical
foundations for non-uniform rational B-spline (NURBS) curves and surfaces, knot insertion, and subdivision. Other
topics may include basic differential geometry of curves and surfaces, tensor product surfaces, and multivariate

splines.
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MAT 351 Quaternions, Interpolation, and Animation 3

This course gives an introduction to several mathematical topics of foundational importance to
abstract algebra, and in particular the algebra of quaternions. Topics covered may include: operations, groups,
rings, fields, vector spaces, algebras, complex numbers, quaternions, curves over the quaternionic space,

interpolation techniques, splines, octonions, and Clifford algebras.

MAT 352 Wavelets 3

This course presents the foundations of wavelets as a method of representing and approximating
functions. It discusses background material in complex linear algebra and Fourier analysis. Basic material on the
discrete and continuous wavelet transforms forms the core subject matter. This includes the Haar transform, and
multi-resolution analysis. Other topics may include subdivision curves and surfaces, and B-spline wavelets.
Applications to computer graphics may include image editing, compression, surface reconstruction from contours,

and fast methods of solving 3D simulation problems.

MAT 353 Differential Geometry 3

This course presents an introduction to differential geometry, with emphasis on curves and surfaces
in three-space. It includes background material on the differentiability of multivariable functions. Topics covered
include parameterized curves and surfaces in three-space and their associated first and second fundamental
forms, Gaussian curvature, the Gauss map, and an introduction to the intrinsic geometry of surfaces. Other topics

may include an introduction to differentiable manifolds, Riemannian geometry, and the curvature tensor.

MAT 354 Discrete and Computational Geometry 3

Topics covered in this course include convex hulls, triangulations, Art Gallery theorems, Voronoi
diagrams, Delaunay graphs, Minkowski sums, path finding, arrangements, duality, and possibly randomized
algorithms, time permitting. Throughout the course, students explore various data structures and algorithms. The
analysis of these algorithms, focusing specifically on the mathematics that arises in their development and

analysis is discussed. Although CS 330 is not a prerequisite, it is recommended.

MAT 355 Graph Theory 3

This course provides an introduction to the basic theorems and algorithms of graph theory. Topics
include graph isomorphism, connectedness, Euler tours, Hamiltonian cycles, and matrix representation. Further
topics may include spanning trees, coloring algorithms, planarity algorithms, and search algorithms. Applications

may include network flows, graphical enumeration, and embedding of graphs in surfaces.

MAT 356 Advanced Differential Equations 3

This course covers the advanced theory and applications of ordinary differential equations. The first
course in differential equations focused on basic prototypes, such as exact and separable equations and the
second-degree harmonic oscillator equation. This course builds upon these ideas with a greater degree of

generality and theory. Topics include qualitative theory, dynamical systems, calculus of variations, and
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applications to classical mechanics. Further topics may include chaotic systems and cellular automata. With this
overview, students will be prepared to study the specific applications of differential equations to the modeling

of problems in physics, engineering, and computer science.

MAT 357 Numerical Analysis 3

This course covers the numerical techniques arising in many areas of computer science and applied
mathematics. Such techniques provide essential tools for obtaining approximate solutions to non-linear
equations arising from the construction of mathematical models of real-world phenomena. Topics of study
include root finding, interpolation, approximation of functions, cubic splines, integration, and differential
equations. Further topics may include stability, iterative methods for solving systems of equations, eigenvalue

approximation, and the fast Fourier transform.

MAT 359 Computational Algebraic Geometry 3

This course introduces computational algebra as a tool to study the geometry of curves and surfaces
in affine and projective space. The central objects of study are affine varieties and polynomial ideals, and the
algebra-geometry dictionary captures relations between these two objects. The precise methods of studying
polynomial ideals make use of monomial orderings, Grobner bases, and the Buchberger algorithm. Students have
opportunities to program parts of these algorithms and to use software packages to illustrate key concepts.
Further topics may include resultants, Zariski closure of algebraic sets, intersections of curves and surfaces, and

multivariate polynomial splines.

MAT 361 Introduction to Number Theory and Cryptography 3

This course is an introduction to elementary number theory and cryptography. Among the essential
tools of number theory that are covered, are divisibility and congruence, Euler’s function, Fermat’s little
theorem, Euler’s formula, the Chinese remainder theorem, powers modulo m, kth roots modulo m, primitive
roots and indices, and quadratic reciprocity. These tools are then used in cryptography, where the course
discusses encryption schemes, the role of prime numbers, security and factorization, the DES algorithm, public

key encryption, and various other topics, as time allows.

MAT 362 Fuzzy Sets and Logic 3

This course introduces the basic theory of fuzzy sets and fuzzy logic and explores some of their
applications. Topics covered include classical sets and their operations, fuzzy sets and their operations,
membership functions, fuzzy relations, fuzzification/ defuzzification, classical logic, multi-valued logic, fuzzy logic,
fuzzy reasoning, fuzzy arithmetic, classical groups, and fuzz groups. Students will also explore a number of

applications, including approximate reasoning, fuzzy control, fuzzy behavior, and interaction in computer games.

MAT 363 Partial Differential Equations and Fluid Dynamics 3
This course explores partial differential equations (PDEs) and fluid dynamics. Topics covered in this

class include Fourier series, Fourier transforms, classification of PDEs, Poisson's equation, heat equation, wave
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equation, and introductory topics of fluid dynamics. Solution methods of initial and boundary value problems of
various types will be investigated. Numerical methods, such as finite difference, finite volume, and finite element

will be studied.

MAT 365 Introduction to Topology 3

This course introduces topology and its applications. Topics covered include topological spaces,
quotient and product spaces, metric and normed spaces, connectedness, compactness, and separation axioms.
Further topics may include basic algebraic topology, fixed point theorems, theory of knots, and applications to

kinematics, game theory, and computer graphics.

MAT 366 Combinatorics 3

This course covers the fundamental techniques and algorithms of counting. Topics include
combinations, permutations, lists and strings, distributions, Stirling numbers, partitions, rearrangements and
derangements, the principle of inclusion and exclusion, generating functions, and recursion. The course may
include further topics such as the Polya-Redfield method, partially ordered sets, enumeration problems from
graph theory, Ramsey’s Theorem, block designs, codes, difference sets, finite geometries, Latin squares and

Hadamard matrices.

MAT 399 Special Topics in Mathematics 3
The content of this course may change each time it is offered. It is for the purpose of offering a new
or specialized course of interest to the faculty and students that is not covered by the courses in the current

catalog.

MAT 400 Introductory Analysis | 3

This course introduces the foundations of real analysis by means of a rigorous reexamination of the
topics covered in elementary calculus. The course starts with the topology of the real line and proceeds to a
formal examination of limits, continuity, and differentiability. The course also covers the convergence of

sequences and series of real numbers and the uniform convergence of sequences of real valued functions.

MAT 410 Introductory Analysis Il 3

A continuation of MAT 400, this course emphasizes the formal treatment of the theory of integration
of functions of a real variable. It reexamines the Riemann integral and the Fundamental theorem of calculus as
well as the theory of the Stieltjes and Lebesgue integral and their applications in probability and Fourier analysis.
The course concludes with a discussion of the topology of RAn, and the differentiability and integrability of

functions of several variables, including the theorems of Green and Stokes and the divergence theorem.

MAT 450 Abstract Algebra | 3
This course provides an introduction to the foundations of abstract algebra. The fundamental objects

of study are groups, rings, and fields. The student builds on previous courses in algebra, particularly linear
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algebra, with an even greater emphasis here on proofs. The study of groups is an ideal starting point, with few
axioms but a rich landscape of examples and theorems, including matrix groups, homomorphism theorems,
group actions, symmetry, and quotient groups. This course extends these ideas to the study of rings and fields.
Topics in ring theory include polynomial rings and ideals in rings. The course also covers fields, their construction

from rings, finite fields, basic theory of equations, and Galois theory.

MAT 460 Abstract Algebra Il 3

This course builds on the foundations established in MAT 450. It extends the fundamental objects of
groups, rings, and fields to include modules over rings and algebras. The course gives the basic ideas of linear
algebra a more rigorous treatment and extends scalars to elements in a commutative ring. In this context,
students study the general theory of vector spaces and similarity of transformations. The curriculum also
discusses non-commutative algebras and rings, emphasizing examples, such as quaternion algebras. Further

topics may include non-associative rings and algebras, Galois theory, exact sequences, and homology.

MUS 115 Fundamentals of Music and Sound Design 3

This course offers an introduction to the fundamentals of music and sound design, and an overview of
the production of music and sound for animation, film, and video games. Topics include music notation, key,
meter, rhythm, melody, harmony, texture, tempo, genre and form; historical musical styles; dialog and timing;

and digital audio production methods and techniques.

PHL 150 Introduction to Philosophy 3

This course introduces some of the basic philosophical issues and questions related to everyday life.
Topics include human nature (self, mind, consciousness, and freedom), values (ethics, morality, and aesthetics),
knowledge (reasoning, rationality, and truth), philosophy of science (universe and origins of life), philosophical
positions (naturalism, idealism, realism, pragmatism, and existentialism), and philosophy of religion (god(s) and
religion). Students apply these concepts to the philosophical issues related to games and video games,

specifically definitional issues, philosophical themes in games, and art in games, among others.

PHY 250 Waves, Optics, and Thermodynamics 3
This calculus-based course presents the fundamentals of fluid dynamics, oscillations, waves, geometric

optics, and thermodynamics.

PSY 101  Introduction to Psychology 3

This course introduces major topics in psychology, specifically as they relate to cognition and
learning. These topics include perception, cognition, personality and social psychology, and biological aspects of
behavior. Students are also introduced to human information processing, memory, problem solving, attention,
perception, and imagery. Other topics covered may include mental representation and transformation, language

processing, and concept formation.
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SOS 115 Media and Ethics: A Social Science Perspective 3

This course guides students in the ethical assessment of both the processes and outcomes of social
decision-making. After an introduction to basic ethical theories, students acquire an understanding of the
structure of social institutions and the process through which one makes social choices. Central to the analysis is
a study of ethics as a criterion for assessment of social decision-making with emphasis on the study of particular
issues of social choice. The course also provides a theoretical framework within which to spot and analyze

ethical issues in the media.

SOS 150  Society and Technology 3

This course draws on techniques and perspectives from the social sciences, humanities, and cultural studies
to explore technology and change in the modern era. In particular, students examine how technology influences
and is influenced by values and cultures in America and abroad. The course helps students recognize the range
of consequences that technology in general, and information and communication technology (ICT) in particular,
have when shaped and used by individuals, organizations, and society. Through readings, discussion, lectures,
and written assignments, students become acquainted with current controversies related to the socio-cultural
dimensions of technology in the “digital era.” While the course examines the impact of technologies—including
video gaming and robotics—on the contemporary world, it also uses an historical approach to address some of
the technological innovations that have most affected U.S. society in the past. The course considers how
technologies are developed and sustained, and how they interact with and affect our urban culture. Specific
themes likely to be addressed include technology’s impact on the private and public spheres; the body and the

self in cyberspace; and the criteria used to determine a technology’s success, failure, and danger.
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