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Program:

EDUCATIONAL GOALS AND EXPECTED LEARNING OUTCOMES:

The course prepares students for activities involving the design, development, rendering, and animation solutions for the 3D computer
graphics and 3D programming. At the end of the course, the students learn how to develop interactive programs that use effectively
the graphics functionalities available in contemporary personal computers, the fundamental principles and technologies upon which
these functionalities, and possibly their future evolutions, are based, and the skills for designing and implementing practical graphic
solutions to challenging problems in different application domains.

The lesson will be supported with practical exercises using the C language and the OpenGL API. The knowledge can be used for the
developing of the software application for desktop, web, and mobile platforms.

PRE-REQUIREMENTS:

Procedural programming (dynamic data structure, pointers, event-driven programming). In particular, good knowledge of C language
and basic knowledge of the C++. Knowledge of vector and matrix algebra is recommended.

SYLLABUS:
OpenGL development: the OpenGL API, OpenGL syntax, data type in OpenGL, events handler, rendering, input and interaction

Vectors and affince spaces: vector algebra, scalar product, and cross product.

Trasformation: matrix trasformation(rotation, traslation, and scaling), trasfomation in OpenGL, matrices stack in OpenGL.
lllumination: light perception, illumination models, rendering algorithms.

Texture Mapping: texture mapping applications, texture mapping algorithms, texture mapping in OpenGL.

Advanced 3D: particle systems, billboarding, GPU programmability, computer animation
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TEACHING METHODS:

During the lesson will be illustrated all the content of the syllabus. The lesson will be divided in two parts. In the first part, will be
presented the theoretical aspects while in the second part will be presented practical applications with examples. In such a way, the
student is invited to use immediately the concepts introduced in class. In addition, during the course will be released self assessment
tests. Such tests are heterogeneous with difficulty, from simple definitions to a request for a solution. Regular participation to the

lesson is strongly recommend.

EVALUATION METHODS:
The examination consists of: 1) Homeworks that will be released during the course (maximum score 10). 2) A group project with in
small teams of 2 or 3 (maximum score 15). 3) An oral examination where discuss the homeworks and other course topics (maximum

score 5).

The homeworks must be completed by the date indicated by the teacher. In general in 10 days. The final project is not subject to any
constraints. The students are invited to propose an idea that will be discussed in the classroom and to choose the development

platform.

TEXTBOOKS AND ON-LINE EDUCATIONAL MATERIAL:
Mathematics for 3D Game Programming and Computer Graphics, Third Edition. By Eric Lengyel, ISBN-13: 978-1-4354-5886-4,
Hardcover - Full Color - 563 Pages Cengage Learning 2011.

Exercises on the course website, development tools, and online tutorial.

INTERACTION WITH STUDENTS:
Office hours . Email. Discussion forum on the course website.

EXAMINATION SESSIONS (FORECAST)*

16 May 2017
4 July 2017

18 July 2017

26 September 2017
19 Dicember 2017
6 Febrary 2018

20 Febrary 2018

SEMINARS BY EXTERNAL EXPERTS YES[] NO[C]

FURTHER INFORMATION:

1 Subject to possible changes: check the web site of the Teacher or the Department/School for updates.
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