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Software and hardware principles of interactive graphics; general methods for designing and displaying output;
geometric object representation; elementary operations in two- and three-dimensional spaces, transformational geometry;
viewing transformations; clipping; visible surface determination; rendering; multi-resolution modeling; an overview of story-

boarding, scene composition, lighting and sound track generation and animation.
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CDT501 Fundamentals of Rendering
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The rendering equation; spectral colour; realism and visual perception; visibility: scanline, Zbuffer, ray-tracing;
local lighting; shading models; texturing and texture synthesis; bump mapping; anti-aliasing; global illumination algorithms;

shadow algorithms.
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CDT502 Fundamentals of Game Design
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History of games, different aspects of game design such as rule design, level design, game balance, multiplayer
strategy, complexity, randomness, verbal and nonverbal narrative development, psychology, emergent behavior, and aspects

of aesthetics and interface design.
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naa. 503 Nugruduiayanilseanglunud 3 (3-0-6)
CDT503 Fundamentals of Artificial Intellegence in Games
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Important Al areas in games including search algorithms, knowledge representation, production systems, game
playing, uncertainty handling, learning, and planning. Students should have basic knowledge of data structures, probability
theory, and mathematical logic. Upon successful completion of this course, students have gained an understanding of and the

skills relevant to modern Al techniques, practices, and design solutions.

3.1.5.2 31109A D
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CDT640 Fundamentals of Game Development
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Prerequisite(s): CDT 502, CDT 503 for non-B.Sc. (Digital Science and Technology) students
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Techniques in real-time interactive simulation and video game implementations; introduction to the 2D and 3D
game engine architecture; game and system components separation, game flow, game state manager, handling input/output,
and the frame rate controller; introduction to the game development environment: commonly practiced techniques;
implementation of physics techniques; implementation and extension of collision, matrix, and vector libraries, according to the

specific requirements for different games.
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CDT660 Object-Oriented Design and Programming
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Foundations and elements of the object-oriented model, classes and objects, relationships among classes,

relationships among objects, interplay of classes and objects, approaches to identifying classes and
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objects, object-oriented design methodologies, methodology notation and model implementaion in a high-level OO language.
Understanding of the subtleties and complexities of using object-oriented facilities of the C++ programming language, the

standard programming language used in the game industry today.
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CDT661 Advanced Computer Graphics
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Algorithms and techniques designed to improve efficiency and increases the realism of 3D graphics; techniques
that add details on object surfaces, including lighting and shading models, texture mapping, bump mapping, environmental
mapping and shadow algorithms; algorithms that eliminate invisible polygons/objects from being further processed by the

graphics pipeline: BSPTree, occlusion and others.
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CDT662 Special Topics in Computer Grpahics
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Exploration of new research/idesa on various subjects: 3D graphics rendering algorithms, advanced animation and

modeing techniques, artificial intelligence, numerical solutions, the applications of mathematics and physics in real-time

interactive simulations and video game software.
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CDT644 Artificial Intelligence in Games
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Prerequisite(s): CDT 503 for non-B.Sc. (Digital Science and Technology) students
mdanazTuaeudIsmudaanlszavgilFlumsuddymmaiaanszasgliialony anfaenssudin 3y
a ¢ a 4 3 J Y d o a

Tyanilszang o1l insesamuz szuviil¥ngnam szuuiildithlszasn szuudnszdu giidszmangama msiauun ms

U v 2 v a d A v v a a L v Y 1 A
NEINYdYa smzmmun“luszuuﬂﬁgq‘lm‘;zﬂyg ﬂﬁ!ﬂﬂﬂ‘]ﬂ?ﬂ MIAHKUAHUNNY qu]ﬂiﬁl“ﬂﬂ1ﬂllllﬂ\1 NIIFVIUATNITFINND

16



Y 4 a ¢ Aa = 4 [V Y A ¢ a A a a
NHUDIUDIIUA ﬂ1§3!ﬂ§131"i{]3~lﬂ§$!ﬂﬁ NITINUNY ﬂ1§!§ﬂu§!!ﬁ%ﬂ1§ﬂ§“ﬂﬂ? Tﬂﬂi“ﬂﬂimﬁﬂﬂﬁnmﬂuﬁiﬁQ!Wﬂi’)ﬁﬂ1m!u’3ﬂﬂ
A
anu
Concepts and practical algorithms that are commonly used to solve video game AI problems, game Al
programmer mindset, Al architecture, such as state machines, rule-based systems, goal-based systems, trigger systems, smart
terrain, scripting, message passing, and debugging AIl, movement, pathfinding, emergent behavior, agent awareness, agent

cooperation, terrain analysis, planning, and learning/adaptation; case studies from real games to illustrate the concepts.
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CDT645 Reasoning under Uncertainty
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Prerequisite(s): CDT 368 or CDT 464 or CDT 644
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Important Al topics including hidden Markov models and advanced search algorithms (D-lite and cooperative
path finding), uncertainty handling (Dempster-Shafer theory), learning (kernel machines), and advanced topics in planning

(conditional and adversarial planning).

NAT. 646 NIVINUVUVNNBHIUVUGA 3 (3-0-6)
CDT646 Advanced Game Engine Design
F3TIAUNU Nad. 640 1Az NAa. 661
Prerequisite(s): CDT 640, CDT 661
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Well-designed game engine functionalities: data management, rendering, networking, dynamics, input controllers,
audio, editing tools, modeling tools, and a high-level application programming interface (API) for the entire framework that
hides the lowlevel details of graphics, networking, and audio programming; integration of various components into a single
framework using the principles of object-oriented design; studying of the computer graphics, mathematics, data structures,
and algorithms required to design and architect a game engine that can handle complex graphics applications, 3D data:

games, computer-aided design.
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CDT664 Advanced Curves and Surfaces
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Prerequisite(s): CDT 305 or CDT 501
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Mathematical foundations for non-uniform rational B-spline (NURBS) curves and surfaces, knot insertion, and

subdivision; basic differential geometry of curves and surfaces, tensor product surfaces, and multivariate splines.
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CDT665 Advanced Animation and Modeling
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Introduction of algorithms for specifying and generating motion for graphical objects; practical issues of 3D
animation and modeling; survey of accessible techniques, and implementations for controlling 3D moving entities with
different characteristics. Two broad motion control categories; interpolation-based technique: key frames, paths, coordinate

grids, or destination geometry; behavior-based technique; kinematics, physics, or other constraints.

NA9. 666 INANAM3 | ANEAZINTUG 3 (3-0-6)
CDT666 Advanced Real-Time Rendering Techniques
IneRuneu naa. 365 H3e NAd. 501 1130 NAF. 661
Prerequisite(s): CDT 365 or CDT 501 or CDT 661
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This course introduces students to data structures, algorithms, and techniques concerned with rendering images
more accurately and efficiently in interactive computer simulations and video game software. Topics include patch and
surface algorithms, terrain rendering techniques, anti-aliasing theory and practice, advance lighting techniques, hard and soft

shadow map methods, multi-pass rendering techniques, high-dynamic range (HDR) rendering, advanced shading and
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mapping, and real-time vertex/pixel shader programming essentials. Additionally, students practice these subjects by working

with the supporting OpenGL or DirectX libraries.
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CDT630 Master's Project
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This project focuses on the creation of a real-time game or simulation. Students work together on teams of three to
five members and implement technical features, such as audio effects, music playback, pattern movement, simple artificial
intelligence, multiplayer, particle systems, scrolling, and simple 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 an
overview of the game industry, effective team communication, planning, documentation, debugging, testing, and iterative

software development techniques.
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CDT631 Computer Graphics Seminar
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Overview of essential concepts related to research design and methodology. Research topic presentation given by
guest speakers, faculty members, and/or graduate students; Speaker’s paper(s) distribution to students; Reading distributed

papers; Selecting one topic to expand upon for a final paper; oral presentation.
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3.1.5.5 INenHWUS

nAa. 820 INENTINUD 14 ¥ivIgnn

CDT820 Thesis
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A survey of existing techniques and algorithms in the related field of a research topic; collect materials and tools
that are essential; the thesis work is conducted in an ethical and responsible manner under a supervision of a research
advisor(s); producing a written proposal and formal written thesis to the advisory committee; publishing of research paper;

oral exam.
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