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Evaluatieresultaten: Advanced graphics
Evaluatiebeschrijving:

Algemene informatie

Uitgenodigd: 49

Aantal reacties: 21

Opkomst: 42.9%

Eigenaren: Bikker, J. (Jacco)

Overzicht van vragen

General
I enjoyed the course

Strongly disagree Strongly agree

1 2 3 4 5

0% (0) 0% (0) 0% (0) 19% (4) 81% (17)

The course was relevant for my programme

Strongly disagree Strongly agree

1 2 3 4 5

0% (0) 0% (0) 14.3% (3) 9.5% (2) 76.2% (16)

I learned a lot from this course

Strongly disagree Strongly agree

1 2 3 4 5

0% (0) 4.8% (1) 0% (0) 19% (4) 76.2% (16)



N = 21

Avg. = 3.9

Std. dev. = 1.2

N = 21

Avg. = 4.6

Std. dev. = 0.6

N = 21

Avg. = 3.5

Std. dev. = 0.5

N = 20

Avg. = 20.0

Std. dev. = 4.5

N = 21

Avg. = 4.9

Std. dev. = 0.3

My prior knowledge was sufficient to take this course

Strongly disagree Strongly agree

1 2 3 4 5

4.8% (1) 4.8% (1) 28.6% (6) 19% (4) 42.9% (9)

I know the learning goals of this course.

Strongly disagree Strongly agree

1 2 3 4 5

0% (0) 0% (0) 4.8% (1) 28.6% (6) 66.7% (14)

The degree of difficulty of this course was

Ok

Too easy Too difficult

1 2 3 4 5

0% (0) 0% (0) 47.6% (10) 52.4% (11) 0% (0)

How many hours per week did you spend on average on this course including classes?

(0) 0% 5

(1) 5% 10

(5) 25% 15

(7) 35% 20

(7) 35% 25

Facilities
What is your opinion about the practical aspects of the course (communication, website, announcements, regulations, etc.)

Bad Good

1 2 3 4 5

0% (0) 0% (0) 0% (0) 14.3% (3) 85.7% (18)

Other remarks concerning the organisation of the course:

Great that the slides are in pdf w ithout me having to ask about that first.
Emails w ith announcements were regularly sent out. The website is up to date and new slides are posted quickly after the lectures.

Forum was useful, but the Slack group proved to be an even better means of support! :)
The website was very clear and the slides of the lecture came online pretty quickly
The organisation of the course was very, very good. Especially the communication: the teacher was almost always available for

questions (yes even late at night or in weekends), always responded immediately on my emails and the best of all: he was in our
Slack group where he was enormously helpful (and fun).

The teacher is very clear in communication about the schedule. This is very much appreciated.
Getting extra rooms for the practicals was very much appreciated.
Pretty much everything was clearly communicated through the website (which was clear as well). There was an additional forum

where questions could be asked and discussions could be had between students (not that it saw much use, but it was there).
Furthermore the teacher was actively involved in communicating w ith students through Slack in our GMT group.

Very motivating examples and anticipation by teacher.
Joining Slack and being available shows more dedication than could even be expected.
Maybe there could be a guideline or checklist of features to be scored in practicals, as well as bonus points?



N = 20

Avg. = 4.2

Std. dev. = 0.7

N = 20

Avg. = 4.3

Std. dev. = 0.6

N = 21

Avg. = 4.7

Std. dev. = 0.5

N = 21

Avg. = 4.8

Std. dev. = 0.4

The course website was easy to access, well structured and contained a lot of useful links and other information.
Use of 'Slack chat' was exclusionary. Either use Blackboard or keep the discussions in a more central or accessbile place. (Not sure if

Google groups works for student accounts)

Course material
What is your assessment of the course material (readers, books, literature)?

Bad Good

1 2 3 4 5

0% (0) 0% (0) 20% (4) 40% (8) 40% (8)

What is your assessment of the literature used?

Bad Good

1 2 3 4 5

0% (0) 0% (0) 10% (2) 50% (10) 40% (8)

Other remarks concerning the literature:

No mandatory literature besides a number of important papers. Recommended book is very extensive.
the book is a little expensive but luckily I found a digital version which was a bit hard to find.
It would be nice to have a list of further readings, that maybe go beyond the scope of the course, but would be interesting to read

anyway.
During the course there were a ton of recommended papers to read. Too much to read all of them, but it's nice that there is a list on

the website for further reading. In the end there were only ~12 papers required for the exam and they were not too bad to read. The
recommended book is a nice addition.

Appropriate quality scientific papers used as literature.
Maybe a bit more clarity between what literature is really mandatory and what is just good to know. There's a LOT of material and

not knowing exactly what could be asked is crucial for the exam
The website mentioned a lot of useful papers (which is good), but I had troubles understanding which papers are mandatory and

which are only suggested to read.

The lectures
The lectures were

Vague Clear

1 2 3 4 5

0% (0) 0% (0) 4.8% (1) 19% (4) 76.2% (16)

How many lectures did you attend?

None All

1 2 3 4 5

0% (0) 0% (0) 0% (0) 23.8% (5) 76.2% (16)

Other remarks concerning the lectures:

I enjoy Jacco’s lectures a lot. Especially the diversions about little low-level hacks to improve performance.



N = 16

Avg. = 4.3

Std. dev. = 0.8

N = 15

Avg. = 4.0

Std. dev. = 0.7

N = 21

Avg. = 4.9

Std. dev. = 0.4

All lectures were very clear. The lecturer has a great teaching style and he appears very relaxed. This helps in keeping you focused
and interested. Besides his teaching skills, he also knows the topic very well.

The enthusiasm of Jacco was contagious which is great. He is a very practical and positive lecturer.
My only suggestion for improvement: the teacher could be slightly more clear that the code samples given in the slides are halfway

between pseudo-code and actual code. If we tried to transcribe it too literally to our practicum, we sometimes encountered some odd
situations were the example code did not quite work

Good lectures that was given w ith enthusiasm and humour, which I think makes it more enjoyable.
While the lecture slides worked great in the actual lectures, they are not very clear as studying material afterwards. I really

struggled to grasp concepts that were supposedly explained in the slides. At least when I started out from knowing nothing about
those concepts. After I read the papers and made the practicals I went over the slides one more time and they all made perfect
sense, but of course that was only at the last moment before the exam (though that is not the teacher's fault obviously). There's
always a trade-off to be made regarding conciseness, and for just supporting the lectures they are fine as is, but if the slides are
intended as studying material afterwards they could perhaps do w ith a bit more explanation of what's going on and what it is that's
being explained.

Enthusiastic way of lecturing the students!
Great work on the slides

The tutorial sessions
Did the tutorial sessions help you to better understand the course?

Never Always

1 2 3 4 5

0% (0) 0% (0) 18.8% (3) 37.5% (6) 43.8% (7)

The tutorial sessions were well guided

Strongly disagree Strongly agree

1 2 3 4 5

0% (0) 0% (0) 26.7% (4) 46.7% (7) 26.7% (4)

Other remarks concerning the tutorial sessions:

The teacher sometimes spend a little much time on a question from a pair of students. It was always enlightening to listen in on
their conversations, but it's a shame that you have to wait 45 minuten before you can ask your own questions.

Two things about this: 1) please don't call then "working colleges", that's a dutchism from werkcollege. Tutorials or practical
sessions are probably the terms you are looking for (and sorry for not mentioning it earlier). 2) Jacco tends to answer a question and
then elaborate even more on the subject of the question, which is great if you're the one asking the question, but tedious if you are
waiting to ask a question. maybe a better balance can be found there.

Very, very helpful that the teacher was there to support people that had questions about their practicals.
It would be very appreciated to have a first lab session consisting of getting acquainted w ith the template. It may not be relevant

for everyone, because some choose not to even use the template, but for those that is it would be an immense help to already know
all the whats and hows about the template right when we start coding.

Lab assignments
Did you learn something useful during the lab assignments?

Nothing Much

1 2 3 4 5

0% (0) 0% (0) 4.8% (1) 0% (0) 95.2% (20)



N = 21

Avg. = 4.6

Std. dev. = 0.6

N = 19

Avg. = 4.4

Std. dev. = 0.7

N = 19

Avg. = 3.7

Std. dev. = 0.9

N = 19

Avg. = 4.2

Std. dev. = 1.2

The coaching of the lab assignments was...

Bad Good

1 2 3 4 5

0% (0) 0% (0) 4.8% (1) 33.3% (7) 61.9% (13)

Other remarks concerning the lab assignments:

Most master courses do not even arrange lab sessions. I'm glad there were for this course: the practical assignments are pretty
heavy, especially if you want to go beyond the basic implementation (and beyond the basic grade). The teacher scheduled plenty of
sessions so we could ask our questions. This turned out to be a great idea: at times there were so many questions, that the teacher
even stayed after class to help us out.

The third lab assignment weighed in for 2/3 compared to the first and second assignment w ith 1/3. This should be 1/2 and 1/2 in my
opinion, because those were an equal amount of work in hours I think and ects are also measured in hours of work.

The assignments were quite difficult (in my opinion) and a lot of work (especially for me since I didn't have the right pre-knowledge
and had to catch up on a lot), but thanks to the endless enthusiasm of the teacher I did not give up and afterwards I am really glad
that I didn't as I really learned a lot from them.

Throughout the course we heard the phrase: "you can implement this in 2 hours", which would normally take us two days to get
working. This was partly because of your lack of understanding of C++, but knowing that it should be done in 2 hours, was not a
comforting idea anymore :p

Very fun assignments. What I also like (personally, since I'm not very imaginative) is that there was a clear goal set in all
assignments (or multiple to pick from), while also being very flexible in how you actually implement it or what extras you do. This in
contrast w ith INFOMOV, where the final assignment was "pick any project and optimize it", which gave unimaginative people like me a
hard time coming up w ith a project. The assignments were also graded extremely fast. W ithin 2-3 days after the deadlines the grades
were already up on the website.

A good way to get to know the intrinsics of raytracer programming. It also helps the understanding of the theory. Very fast and
adequate response by the teacher.

I think the first assignment should be graded too, having an actual deadline helps w ith internal planning and also the grading for
assignment 2 was somewhat ambiguous. We didn't know exactly what we should focus on, the more functional part, such as having
the fastest BVH possible, or more cosmetic aspects.

Assessment
The exam represented the content of the course well

Strongly disagree Strongly agree

1 2 3 4 5

0% (0) 0% (0) 10.5% (2) 36.8% (7) 52.6% (10)

The level of difficulty of the exam was in accordance with the level of difficulty of the course

Strongly disagree Strongly agree

1 2 3 4 5

0% (0) 10.5% (2) 26.3% (5) 47.4% (9) 15.8% (3)

All aspects of the examination such as form of assessment, content to be learned, grading, etc, were clear to me

Strongly disagree Strongly agree

1 2 3 4 5

5.3% (1) 5.3% (1) 10.5% (2) 21.1% (4) 57.9% (11)



N = 19

Avg. = 3.8

Std. dev. = 1.2

Was the final exam in accordance with your expectations?

No Yes

1 2 3 4 5

5.3% (1) 15.8% (3) 5.3% (1) 36.8% (7) 36.8% (7)

Other remarks concerning the final exam:

I don’t think a question along the lines of “what properties of x were mentioned in paper y” is a good question, questions should
test understanding of the concept conveyed in the paper, not whether I read and recall the paper.

The example exam questions we got were rather difficult, so I was really relieved when the real exam turned out to be really nice
and doable. Also: Amazing job on grading the exam (and sending us the grades) in less than 1.5 hours (!!!) after the exam officially
ended. I mean, this must be a new record.

I expected a more difficult exam, given the level of the material that was treated in the lectures, but in the end it was very fair and
perhaps even a tad too easy. The material actually necessary for the exam was only really known about a week before the exam,
which could probably have been made clear a bit earlier on for those that like to start studying on time (not me). Doing the practicals
helped a great deal in understanding the material for the exam (although that slightly depends on which direction you pick for the
final assignment). One thing that I must point out is that the exam was graded astonishingly fast. W ithin 2 hours after finishing the
exam we got an email w ith the grades. That's amazing and I have never had an exam graded that fast in the more than 4 years I've
been here at UU.

New record in speed of reporting on grades. Very nice. A little lower grade than expected, w ill look into that.
To be honest, I felt like exam was a bit too hard. Most questions were asking not just knowledge of one topic, but somewhat

creative usage of knowledge, combining more than one subtopic in questions.
Did give example questions but no concrete example answers (Only vague statements about where you could find the answer).

Makes it hard to understand what qualities are sought in answers.

Finally
If the course were changed, what should be kept the same?

Course form overall
The stuff about GPU architecture should definitely be kept in.
Keep the first two lab assignments exactly the same. These were great to first get familiar w ith raytracing and to then learn about

the acceleration structures. The third lab assignment should also be kept similar, as the idea is great. Besides the lab assignments,
the lecturer should definitely be kept the same. I enjoyed all his lectures, even those that were recaps of his earlier lectures during
Optimization and Vectorization. The content of the course is clearly of the academic level. It is good to see such a practical approach
combined w ith the difficult concepts and the self-sufficiency that is expected of Master students. Most courses fail to achieve such a
combination, either burying the student in literature or aiming too low. This was not the case for this course, luckily.

The lecturer and the way it is given w ith both practical and theoretical parts.
The build-up and freedom in the assignment is really nice.
Everything! But especially the teacher and the assignments.
First of all: don't change too much. The course is in a very good shape as it is. If I had to change anything, I'd like to have a little

more feedback on the practical assignments. I am new to C++, and I spend a lot of time on making everything work the first time, so
I'm quite sure there were some fundamental errors in my first assigment: nothing that breaks anything, but it is quite possible I made
design choices that severily hampered execution speed. Knowing one or two areas that could benefit the most from improvement,
would help me immensily, since I know what I can focus my time on when trying to improve my code.

I think the course was done awesomely. A good variation of subjects, but every subject did have enough time to be clear and
proper on its own.

The ridiculous enthusiasm of the teacher. It's contageous and made me very excited for this course. Also the fun practical
assignments. They are invaluable in gaining a solid understanding of the theory.

All the theory and practice.
The content, the lecturer.
Great slides to support lecture, but sometimes they were a little bit confusing when reading at home. I felt that while assignments

were exciting they were way too time-consuming. I had to work 40+ hours per week on assignment 2 and 3 (and I started on the
official start dates), but to be fair, I didn't have much graphics programming experience (comparing to some of my coursemates who
had already implemented ray/path tracers before during their bachelor studies).

The teacher!
Lab
The emphasis on the practical assignments. The emphasis on path-tracing
The practical assignments.

What can be improved on the course?

Lectures are a bit too difficult sometimes
It should not really be called “Advanced Graphics” because the course is much more specialised than the title suggests.
The third lab assignment is very good, but some more guidance per subject might be required. While lots of freedom is nice, it's a

little hard to judge whether your plans for the third assignment are adequate for a good grade. A slightly more elaborate assignment
description might help for this.

More lectures on optimization would help.
As stated in my remarks on the assignments the grading should in my opinion be changed.
Nothing
Only subject that did get a bit snowed under was the Rendering Equation (which was probably also clear from the question in the

exam). All parts of the course were applicable to the practicals and made you think how you could implement them. The only exception
was the RE, which seemed like this weird heavy theory which you could not use directly. So maybe a little, more practical assignment
on that could help the understanding of that. I think it went over a lot of heads in the course.

Not a lot. Perhaps making the slides a bit more elaborate/explicit. Or if that harms the quality of the lectures, add some extra
explanation or something when publishing them for studying.



N = 20

Avg. = 9.2

Std. dev. = 0.7

The overview of all the types of raytracers, (generic) names of all the optimizations that can be done is not very well maintained.
Multiple optimizations could have the same name; RIS, which only became clear after thorough studying. The optimizations could have
been introduced as a generic way to optimize a problem (i.e. IS) and then as specific solution to a specific problem. This is the only
remark I could find. Other than this; flaw lessly executed course.

Practical assignment 1 MUST be graded too. I understand that it is additional strain on the lecturer, but assignment 1 was basis for
both next assignments and it would help a lot to get feedback on the basis.

When I read back the slides, they where sometimes a bit unclear. So the slide could be improved w ith a bit more explenation
A better definition of how points can be scored w ith the practical assignments. It was a bit vague how the assignments were

scored.
The timing of deadlines. Especially the last one that was in the middle of the exam week.

Which subjects did you expect from the course, but turned out not to be part of it?

None
Bidirectional path tracing, metropolis light transport.
Bidirectional path tracing was announced in the schedule, it was a shame that there was no lecture on this. However, this is

understandable: lots of content is covered in the course and there simply didn't seem to be time for this part anymore.
practical application of the subjects to market tool for game development.
I thought that it would have much more mathematical content. Luckily this was not the case.
We discussed many advanced ray tracing techniques, but I wonder what advanced rasterisation techniques are. It is quite possible

that anything beyond the basic rasterisation as treated in the bacherlor course Graphics is just a series of more advanced shaders
and other 'approximations', but it would have been nice to get some context from "the other side of the fence" regarding graphics.

There was no such thing :)
The only thing is that in the context of games (we're doing GMT after all), I wonder how relevant PBR/ray tracing is over rasterizers,

since (although the focus of the course was real time ray tracing) they are not very suitable for interactive applications (yet).
"Advanced graphics" is extremely broad, there are a myriad of subjects that could be expected and not covered.
I've expected at least one/half lecture about rasterization.
Rendering??
A more broad overview of rendering techniques. I learned allot about ray- and path-tracing but the course could maybe begin w ith a

overview of rendering methods and features. For example I didn't learn anything about rendering hair/fur, volumetric rendering,
rendering of skies/clouds. But I understand that time is limited and there is allot to talk about :) Btw: I did not follow the bachelor
graphics course, so I don't know whether these subjects were covered in that course.

Other remarks and suggestions:

Personally I think it would be more appropriate to also have a rasterizer assignment instead of 2 raytracer assignments since
rasterizers are used a lot more in the real world

Keep up the good work, it is appreciated greatly.
I would definitely recommend this course! It is quite a challenge, but it feels so good when your ray tracer finally starts producing

nice images. Also, I have never ever seen a teacher before w ith so much enthusiasm and love for his course and so much dedication
to help his students everywhere he can. Seriously: BEST TEACHER EVER.

I enjoyed the course immensily. Jacco is an honest, open person, and he can be truly inspiring at times.
This was one of (if not the) the best courses I have had at UU, given by one of the most pleasant teachers I've ever encountered.
Flaw lessly executed. 10/10 Would do again.
I think it was a bad choice to have the final deadline a mere 13 hours apart from the exam. At least one full day in between would

have been appreciated. This was balanced a bit w ith the relatively easy exam, but I don't know if this was by design though.
Jacco is definitely the best lecturer I've had so far since starting studying in Utrecht University. So much enthusiasm and dedication!

I decided to follow this course partly because of Jacco (after follow ing Optimization&Vectorization) and was not disappointed.
Even w ithout rendering it is an awesome course w ith a very enthusiastic teacher who inspired a lot of students to do more in

ray/path tracing!
One of the most fun courses I ever followed, and one of the best teachers I had. Even though it was fun, it was not easy and I

learned allot.
Great teacher: clearly dedicated to his course, well explained lectures, fast to reply to questions (email and forum), quick to

returning grades.
All in all a fun and tad difficult course where I learned a lot about ray tracing.

How would you evaluate the overall quality of this course on a scale of 1 to 10?

(0) 0% 1

(0) 0% 2

(0) 0% 3

(0) 0% 4

(0) 0% 5

(0) 0% 6

(1) 5% 7

(1) 5% 8

(11) 55% 9

(7) 35% 10
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