DRG 201: Math and Physics for Gaming

The objective of this course is to provide students
with fundamental mathematical concepts and
algorithms for computer animation and scientific
data visualization. Topics to be covered include
functions, polynomials, basic trigonometry, analytic
geometry, vectors, matrices, complex numbers, set
theory, quaternions, laws of motion, physics of body
mechanics, linear physics.

CLOs:

Explain a comprehensive introduction to vectors,
geometry, features of trigonometry, and matrix
algebra and their associated operations.

Define Cartesian coordinates, axial systems, the
distance between two points in space, and the area of
simple 2D shapes.

Show how matrices are used to scale, translate,
reflect, shear and rotate 2D shapes and 3D objects.
Utilize geometric transforms to positioning and
manipulate objects in 2D and 3D space.

[Mlustrate the construction of the various matrices and
recognize the role of each matrix element.

Explain the foundations of curves and surface
patches.

Apply object-modeling methods including the
relevant mathematical techniques using mathematical
software.

Demonstrating skills in group working, time
management, and organizational skills.
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DRG 202 Modeling and Animation 2D

The objective of this course is to provide students

with theoretical and practical training on how to

create believable characters and gestures in addition

to animating them digitally. Topics to be covered

include character design and layout, level design,

concepts of design, special effects, motion graphics,

principles of animation, acting techniques, lip sync,

advanced walk/run/jump cycles, rigging 2D

character using bones, forward kinematics, inverse

kinematics, morphing, soft-body dynamics, cloth and

clothing, special effects (smoke, fire, fog), texturing,

dynamics and particle effects, swappable parts, and

cycling animations.

CLOs:

1. Identify and apply the different animation principles
and techniques.

2. Have a clear understanding of timing and motion.

3. Apply various animation techniques into real-time
problems.

4. Describe characteristics of well-designed and
executed animation.

5. Use industry standard tools to design 2D animations.
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DRG 210 Introduction to Game Development

The objective of this course is to provide students
with the foundational knowledge in the video game
development process. Topics to be covered include
game design, gameplay development, gameplay
mechanics, game assets, game engine scripting, game
engine data structures, event driven, data driven
programming and basic game related graphics and Al
concepts. Students will learn how to make a simple
game from scratch.

CLOs:

1. Identify and demonstrate the fundamental skills and
concepts in game design and development.

2. Define, design, and produce game assets for a game
project.

3. Efficiently complete game projects within deadlines.
4. Collaborate within a team environment.
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DRG 302: Modeling and Animation 3D

The objective of this course is to provide students
with comprehensive skills required to create 3D
scenes for animation. Topics to be covered include 3D
modeling, animating, texturing, lighting, rendering,
creating 3D content for games, surfacing, special
effects, cinematics, visual effects, visualizations,
concept art, forensic animation, and character rigging
that can be used in various application.

CLOs

1. Identify and apply principles of design and modeling.

2. Independently solve modeling problems.

3. Produce and integrate art assets based on current
industry trends and practices.

4. Design art assets that reflect personality, atmosphere,
and emotional tone.

5. Collaborate within a team environment.
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DRG 310 Advanced Game development
The objective of this course is to provide students
with the necessary skills to create complex games.
Topics to be covered include scriptable objects,
dynamic asset loading, using MBAAS software and
custom render pipelines. Students continue to dive
deeper into Unity and C#, using Singletons,
Coroutines, Dictionaries, Stacks, events, networking
& serializing. They will create small games in class
and customize them with their own features.
Students will create custom systems for Ul
management, pathfinding, and object pooling.
Students will learn how to make complex game
worlds.
CLOs

1. Create procedural game worlds.

2. Define and program the behaviour of an artificial

intelligent Al in a video game.
3. Create visual effects and complex digital
materials.

4. Generate and edit 3D models in code.
Develop new and unfamiliar complex games
using advanced techniques.
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DRG 350 Design & Development of Digital Reality
(DR)
The objective of this course is to provide students
with the skills associated with designing and
developing software for VR (Virtual Reality), MR
(Mixed Reality) and AR (Augmented Reality)
platforms. Putting emphasis on production workflow,
students will learn how to import 3D models into
Unity3D and apply simple game mechanics. Topics to
be covered include principles of digital reality (DR),
components of DR systems, produce human-centered
virtual reality (VR) or augmented reality (AR)
experiences using different VR headsets, accessories,
and equipment. Building an AR experience,
identifying different types of AR experiences;
understanding what makes AR feel “real”; interacting
with virtual objects.
CLOs
1. Differentiate between Virtual, Mixed and
Augmented Reality platforms.
2. Identify appropriate design methodologies for
immersive technology development, especially from
a physiological perspective.
3. Demonstrate foundational literacy in game engine
use.
4. Eftectively categorize the benefits/shortcomings of
available immersive technology platforms.
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DRG 352 Applications of Digital Reality (DR)

The objective of this course is to provide students
with more technical mental models of XR
technologies and the tools to approach DR
development with confidence. Topics to be covered
include how to design and develop XR applications,
how to discuss the emerging key issues in the
landscape of XR, how to bring XR into instructional
settings, what recommend AR or VR technologies for
a set of given scenarios, what differentiate AR, VR,
and MR and how they each work and what they each
can be used for. Finally, students will design and
develop their own XR applications.

CLOs

1. Understand how the design of VR technology
relates to human perception and cognition.

2. Discuss applications of VR to the conduct of
scientific research, training, and industrial design.

3. Gain first-hand experience with using virtual
environment technology, including 3D rendering
software, tracking hardware, and input/output
functions for capturing user data.

4. Learn the fundamental aspects of designing and
implementing rigorous empirical experiments using
VR.

5. Learn about multimodal virtual displays for
conveying and presenting information and
techniques for evaluating good and bad virtual
interfaces.
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DRG 360 Sound Design and Effects for Games
The objective of this course is to provide students
with the foundational skills involved in the
incorporation of sound effects and music for
interactive video games. The course will survey
current industry practices, and students will gain
knowledge of a variety of approaches to audio
creation, editing and integration into video games.
Topics to be covered include music, dialogue and
voice, ambience and effects, history of sound in
games, composition, effects creation, mixing,
production, sourcing and clearance, delivery,
management, and quality assurance, complete
readings, and listening/viewings, and perform
practical exercises that promote investigative
learning and research.
CLOs
1. Record, edit, process, and mix all sound elements
in an interactive game environment.
2. Collaborate effectively in creative teams.
3. Design and implement effective project-based
management.
4. Develop effective strategies for realizing sound-
guided gameplay.
5. Analyze visual events and provide convincing
sound support.
6. Design simple interactive systems that integrate
audio and control elements.
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DRG 410 UI/UX Design

The objective of this course is to provide students
with the key concepts, techniques, and tools for
crafting user-friendly digital products. One must
understand current industry trends and design
methods to have a successful career in Ul UX design.
Topics to be covered include Introduction to Ul/UX,
User Interface Patterns, Visual Hierarchy and Layout,
Visual Design, Accessibility, User Research, Usability
Testing and Evaluation, Interaction Design, Mobile
and Responsive Design, Content Strategy, User-
Centered Design, Information Architecture, Data-
Driven Design, Ul UX Tools, Cognitive Psychology in
Design, Cross-Platform Design, Industry Trends and
Case Studies, Ethics and Privacy in Design.

CLOs

1. Understand the definition, difference, and
similarities of user experience and usability and
apply these to design, research, and testing
practices in field of interaction design for digital
interfaces.

2. Apply behavioral economics principles to user-
centered design and research.

3. Analyze and evaluate the difference between
qualitative and quantitative research methods as
they relate to user experience and usability
testing for concept validation.

4. Conduct ethnographic research to produce user

profiles.

Create a functional, interactive prototype.

6. Apply the basics of test design, including user
consent, safety, ethics, and privacy concerns.

7. Conduct effective usability and user experience
test sessions.

8. Generate usability and user experience
assessment reports.

e

DRG 410 adiical) 4y a0 9 addiciall 4gal g apansl
olaadly mealally ddladl sy I BLudl e e

o a8 ) il 8 Lt dwludl lga¥lg

Leluall cilalas! @i oF s A (e camy plasad]

& Az diga (e Jgvamll pasatdl codludy 2L=))

Jodd Bludl Lpaay (1 asloll UTUX. osas

Lolasly ¢ pasiad) & pm/pasiadl 4ty ) 2edie

cagdazeilly L o) ety paseiadl A2

Sl Jgumsll 28aly ¢ Bl eresatlls

uasady cplaseiud| L8 c iy sLasly pusiuwdl

Azmsilialy ccumiandly Jgoamell uaiatly (e lasl!

cpasiad!| e 385 sl mpasailly (sgizll

e Gl prasally leall Ll laglally

cpuseiud | dymig puseiadl 429 lgaly el

e muosailly (eraadl § Goall puaidl wleg

Al Sl yg delinall Slalzsly colaidl

rssatll § Ao gunselly 31

2 8luceld @ladl ol yea

paiall By on 4LaDly BNy Cayadll o b 1

roiatll Sljles (e el Gats aluera) 2l g
Slelell Jelad) quagas Jlmo G Lasdly Ze=dly

EWEN

il Emly eraiatll e Sobadl sLatd¥l sale 3adas 2
ezl (e 585

0 a0l e i) ) allal (o G sty fulos 3
Al Uy HLasly ansrall Lymn labe dus

.(3 ql‘“ w—“ -
e dZiud |

.gl.r.l.djj g&_&j&j Jﬁi T390 sladly @3 5

Aadlge 1y @ Loy LasYl casas Slewlad 3y 6
Ao giasddly 359 Ladludls PREL MY

‘al.\'m'_dﬁ\ EWIETY ia,\."z:_wl‘ Ly=i sl alud> ¢l 7
Alaad)




DRG 420 Al for Games

The objective of this course is to provide students
with both traditional and modern artificial
intelligence (Al) techniques that are used in the
design of computer games. Topics to be covered
include techniques for game playing, Al behaviour in
games, design of Al agents, create targeted
experiences for players, path planning techniques
and actions, advanced game Al

CLOs
1.

Develop software code for a range of artificial
intelligence techniques used in traditional and
modern computer games.

Describe the performance of artificial
intelligence techniques used in traditional and
modern computer games.

Choose, develop, explain, and defend the use of
artificial intelligence techniques for solving
game design problems.

Evaluate the relative benefits and drawbacks of
different artificial intelligence techniques that
can be used to solve computer game design
problems.

Identify and examine state-of-the-art artificial
intelligence techniques from industry and
academia to solve computer game design
problems.
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DRG 430 Storytelling for Digital Reality

The objective of this course is to provide students
with skills necessary to tell stories interactively using
360-degree video and computer-generated scenes
that subjects experience through leading virtual
reality headsets. Through specialized study and topic
engagement, students develop an understanding of
storytelling which combines new technology with the
fundamentals of journalism production.

Topics to be covered include virtual reality and
history, 360° journalism, editing practices,
equipment, and specifics, shooting and planning in
360°, ethics and technology, troubleshooting with VR.

CLOs:
1.

2.

Produce a series of cohesive storyboards from a
script.

Recognize and define common storyboard
terminology.

Apply basic drawing techniques to create legible
storyboards.

Create and output a simple animatic from
scratch.

Identify and state common preproduction
workflow.

Demonstrating skills in group working, time
management, and organizational skills.
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DRG 440 Game Performance and Optimization
The objective of this course is to provide students
with design techniques and tools to enhance game
performance and optimization such as quality,
usability, performance, and game enjoyment.

CLOs:
1.

2.

Recognize, formulate, and solve linear
programming problems.

Understand the simplex method for linear
programming and gaming.

Learn nonlinear programming with constraints
and no constraints in gaming.

Understand multi-objective optimization and be
able to generate Pareto.

Be able to model complex systems using
surrogate modeling and design space reduction
techniques in gaming.

Be able to apply numerical packages to solve
optimization problems in gaming.
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DRG 450 Haptic for Digital Reality

The objective of this course is to provide students
with the technologies that recreate the feeling of
touch or how the object reacts when interacting in a
virtual environment. Topics to be covered

include human haptic sensing and control, design of
haptic interfaces, teleoperation, modeling of virtual
environments, control and stability issues, and haptic

rendering.
CLOs:
1. Obtaining skills and knowledge of how to use
haptic devices and systems.
2. Learn how to develop immersive user interfaces
with haptic feedback.
3. Learn how to design psychophysical and haptic
interface experiments using sensing and control.
4. Build haptic technology combining with or

without computer graphics.
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DRG 330 Game Marketing and Gain Money

The objective of this course is to provide students
with techniques to market the games, increase price
realization, and maximize profits. Students will leave
the Specialization with a portfolio-building
presentation that demonstrates your ability to price
strategically. Topics to be covered include basic
techniques of economics to knowledge of customer
segments, willingness to pay, pricing strategy,
analysis of market prices, share, and industry
dynamics.

CLOs:

1. Understand the basic process of marketing games
and how a game's various features, strengths and
weaknesses can be used to create a good sale
pitch.

2. ldentifying the target audience for their game and
adapting the marketing strategy to reach them.

3. Construct a marketing plan and marketing
calendar suitable for the development and
publication of an indie game.

4. Demonstrate effective communication with the
press and produce content for various social
media channels.

5. Develop an online presence of both the game and
the development team.

6. Develop and execute a marketing plan and
marketing calendar leading up to the publication
of a game.

7. Assess the sales potential of a game based on
research and analysis of the current game market.

8. Present and publish games to an audience and
how to own games onto a digital platform.
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DRG 380 Game Analytics
The objective of this course is to provide students
with the analyst tools provided by the game system
to analyze player behavior and optimize their
experience.
Topics to be covered include Key metrics, traffic
analysis, retention and onboarding, main analytics
methods such as events and funnels, segmentation,
A/B testing, monetization analysis, data visualization,
specifics of game analytics such as cross-platform
analytics, analysis of promotional activities and game
changes, how to measure effectiveness of game
versions, revenue forecast, push notifications, churn
rate and its prediction.
CLOs:
1. Record, edit, process, and mix all sound elements
in an interactive game environment.
2. Design and implement effective project-based
management.
3. Develop effective strategies for realizing sound-
guided gameplay.
4. Analyze visual events and provide convincing
sound support.
5. Design simple interactive systems that integrate
audio and control elements.
6. Collaborate effectively in creative teams.
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DRG 460 Game Mechanics and Pattern
The objective of this course is to provide students
with skills used to describe how players interact with
rules, and as more formal properties of a game such
as game goals, player actions and strategies, and
game states. Topics to be covered include the main
elements of game mechanics, game design patterns,
game system, game document, game state, game
techniques, game testing, and gamification.
CLOs:
1. Develop game projects using professional
gaming software.
2. Demonstrate proper design process procedures.
3. Demonstrate proper testing and troubleshooting
techniques.
4. Examine current trends in game design.
Apply gaming principles of narrative, dynamics,
and mechanics to a final project.
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