a.ru. Module Definition Form (MDF)

Module code: MOD008622 Version: 1 Date Amended: 04/Jan/2022

1. Module Title

Complex Systems for Games

2a. Module Leader

Viktor Izsof

2b. School

Cambridge School of the Creative Industries

2c. Faculty

Faculty of Arts, Humanities, Education and Social Sciences

3a. Level

3b. Module Type

Standard (fine graded)

4a. Credits

60

4b. Study Hours

600

5. Restrictions

Type Module Code Module Name Condition
Pre-requisites: None
Co-requisites: None
Exclusions: None

Courses to which this module is

restricted: BSc (Hons) Computer Games Programming
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LEARNING, TEACHING AND ASSESSMENT INFORMATION

6a. Module Description

In this module you will develop a working knowledge of the tools and techniques available to developers to create complex
systems within video games. A specific focus will be artificial intelligence, which the games industry utilises to create
interactive video games and immersive experiences. These systems are some of the most complex, given that artificial
intelligence often governs the game world and direct players for the purposes of creating engaging and unique experiences. A
range of algorithm analysis techniques will be employed to evaluate the performance of common data structures and
algorithms in order that prudent choices may be made in the assembly of complex systems with specific performance targets
or constraints. You will be introduced to the skills that enable the user to model game and world systems within their intended
artefact and be given the opportunity to create your own interactive and immersive video game experiences.

6b. Outline Content

Foundational Al theory of rational agents and decision making

¢ Player movement through use of pathfinding models of virtual space

e The use of Finite State Machines and Behaviour Trees

¢ Planning techniques for long-term decision making

¢ Director Al systems for scaled and responsive video game experiences.

¢ Procedural content generation techniques for generating content

e Computational intelligence approaches for ‘anytime’ decision making

6¢. Key Texts/Literature

The reading list to support this module is available at: https:/readinglists.aru.ac.uk/

6d. Specialist Learning Resources

Students will have access to specialist game development labs, with the latest industry standard game development tools
such as game engines, 3D modelling tools, graphics packages and other suitable software. The students will have access
where appropriate to a variety of specialised game development hardware such as joysticks, virtual reality equipment,
graphics tablets and mobile devices. Face-to-face learning activities will be held in appropriate rooms, including gaming labs
and active learning rooms when designated. This is in addition to access to the internet and Anglia Ruskin University LMS.
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7. Learning Outcomes (threshold standards)

On successful completion of this module the student will be

No. Type
yp expected to be able to:
) Recognise and apply the core techniques used in building complex game
1 Knowledge and Understanding
systems to support emergent gameplay.
) Design and implement novel gameplay using state-of-the-art artificial
2 Knowledge and Understanding . ]
intelligence algorithms and methods.
Apply software engineering principles of design, implementation, and
3 Knowledge and Understanding PPY 9 9P P g P

verification to the development of a game artefact.

Intellectual, practical, affective and Demonstrate proficiency using advanced editing tools and features of a

4
transferrable skills commercial game engine.

5 Intellectual, practical, affective and Use a programming language together with a framework to engineer a
transferrable skills solution that satisfies a given brief.

5 Intellectual, practical, affective and Reflect on the production of an optimised and efficient game artefact that

transferrable skills is suitable for its intended platform.

8a. Module Occurrence to which this MDF Refers

Year Occurrence Period Location Mode of Delivery

Template For Face To
Face Learning Delivery

2025/6 ZZF Face to Face

8b. Learning Activities for the above Module Occurrence

Details of Duration,

Learning Activities Hours Learning Outcomes frequency and other
comments
Lectures 48 1-6 2 hr Lecture per week
Other teacher managed
) g 96 1-6 4 hr Practical per week
learning

Self-directed learning and

Student managed learning 456 1-6
development

TOTAL: 600
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9. Assessment for the above Module Occurrence

Assessment Learning N Fine Grade or Qualifying
As t Method Weight 9

No. sessment Hetho Outcomes eighting (%) Pass/Fail Mark (%)

010 Practical 1 AND 3-6 50 (%) Fine Grade 30 (%)

100hr project to highlight complex systems in games

Assessment Learning o Fine Grade or Qualifying
As t Method Weight 9

No. sessment Hietho Outcomes eighting (%) Pass/Fail Mark (%)

011 Practical 2-6 50 (%) Fine Grade 30 (%)

100hr project to highlight artificial intelligence in games

In addition, students are required to:
(a) achieve the qualifying mark for each element of fine graded assessment as specified above
(b) pass any pass/fail elements

In order to pass this module, students are required to achieve an overall mark of 40% (for modules at levels 3, 4, 5
and 6) or 50% (for modules at level 7*).

[* the pass mark of 50% applies for all module occurrences from the academic year 2024/25 — see Section 3a of
this MDF to check the level of the module and Section 8a of this MDF to check the academic year]
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