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1 Course Goals and Specifications

According to the web-page the students should after the course be able to

• briefly explain fundamental terms within computer graphics

• explain fundamental concepts within computer graphics such as geometrical
transformations, illumination models, removal of hidden surfaces and ren-
dering

• explain the ideas in some fundamental algorithms for computer graphics and
to some extent be able to compare and evaluate them

• use a basic parts of a modeling software such as Maya in order to build
simple 3D objects

• use a software/API such as OpenGL to build simple 3D objects

1.1 Course Development

The material for this course have been completely redesigned from scratch. As
the specifications for the course was quite general I could change quite a lot of the
course while still staying within the boundaries of what was stated in the specifica-
tions.

Even though we often believe that the field has progressed very rapidly over
the last couple of decades this is not really true. The biggest development have
been in terms of hardware while the actual theory have remained very much the
same. Therefore, I wanted to teach this course from a low-level perspective such
that the students would fully understand the underlying principles of the field. This
meant that I removed the reliance on API’s and software packages which I believe
in most cases hides the important knowledge, especially from students who are not
experienced programmers. My aim was to focus on deriving and understanding
the mathematical models of the field. Clearly the results that would be created
would therefore be significantly simpler from current state of the art or what could
be done using advanced software packages. To overcome this I tried to make the
connection between the fundamental techniques by identifying examples in current
games and movies and invite guest lectures from industry and academia to further
emphasize the connection between low-level and the current state-of-the-art.

1.2 Lectures

The lectures was designed with a top-down view of the subject. To that end we
started with defining what an image is and then deriving the underlying physical
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processes which have generated it. The aim of computer graphics, and therefore
the course, was then how to derive mathematical models for this process. The
course was divided into two parts each covering a specific model.

In the first part of the course we focused on physical correct models which we
derived during the lectures. The aim was to make the students understand how
to make a mathematical model and what approximations we did and their impli-
cations for the results. In the second part of the course we focused on real-time
graphics. This part of the course was introduced as “the C in Computer Graph-
ics”. This meant that we started by analyzing why the techniques derived in the
first part resulted in such slow and inefficient algorithms. To that end we looked at
computer architecture and aimed to derive a new set of approximations that were
better aligned with computer hardware such that they would be more efficient. The
final third of the course was aimed at covering material of computer graphics be-
yond rendering such as animation and image based rendering and special effects.

Each part of the course ended with an invited lecture by the either an active
researcher or someone associated with the specific topic in industry.

1.3 Labs

There was three compulsory labs in the course. As already stated, we did not
want to rely on external libraries and API’s which would hide the material of the
course. To that end we created our own lab environment which included wrapper
routines for the mathematical functions needed together with simple routines for
rendering a single pixel on the screen. Being that the students often wants to run
the programs on their own machines we created a Virtual Machine that the students
could download which included the development environment. Being that the field
is inherently computational expensive there is not really a choice of language but
C/C++.

It is important for the students to get started straight away and also at the same
time acknowledging that some students would not be proficient in C/C++ the first
lab was very simple. The intention was to provide the students with sufficient
material to be able to complete the lab right after the first lecture.

There was a lab each for the physically correct and the real-time part of the
course. Each laboration was designed to be programmed within the same environ-
ment aiming to generate the same results. With this approach we aimed for the
students to really understand the differences between the different approaches and
how they could be motivated. After the first lab the students realized that com-
puter graphics is very computationally demanding which motivated the second lab
in real-time graphics making different approximations.
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1.4 Project

In order to get grade A or B the students needed to submit an individual project.
At current time there are 4 students who have submitted finished projects and there
are a 18 who have submitted preliminary project specifications.

2 Alterations for next year

The main complaints about the course have been with respect to the labs not being
finished at the start of the course which is simply due to the time constraints we had
when redesigning the course. This will be sorted till next year if the new lecturer
decides to keep the laborations. Further, being clearer about the individual project
is something that needs to change. To the project that have been submitted so far
I have asked the students to make a small “teaser” as a video or a report that I can
put up on the web-page. Hopefully this should clarify the intentions of the project
for next year.

We should have booked more time for the labs and ideally had more people
who were capable of helping out. This needs to be sorted till next year. I believe
one extra session for the last two labs would be sufficient.

The course is advertised in Swedish but I feel that it would be a complete
waste of effort to teach a material where the language and the terms are in English
in Swedish. This would effectively marginalise the students knowledge as they
would have a much harder time to relate to the subject outside the course. To that
end, with the consensus of the students, I held the course in English. From next
year the course should officially be advertised as being in English,
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