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Note: The “code style” will be graded too, e.g., appropriate variable names, comments
(also in Blueprints), ...

Submission guidelines: Upload a pdf file with the solution for exercise 1 and 2 via
StudIP (one per group, don’t forget the names of each group member!). There will
be a “homework folder” for each so called exercise group in StudIP. This means, each
group has to enter the formal exercise groups in StudIP to submit solutions! Regarding
exercise 3, you will have to present and explain your solution to us tutors live during
the next tutorial.

Exercise 1 (Virtual Reality, 4 Credits)

a) Define the following concepts in your own words. Use no more than 2 sentences per concept:
Virtual Reality, Virtual Environment, Immersion, Presence, Fidelity and Suspension of Disbelief

b) Imagine the following scenario: You are standing on a glass floor, from beneath that glass floor a
virtual skyscraper is being projected, so that you can see your own body standing on the virtual
building. Is that AR or VR? Provide some arguments for your position.

c) Give three possible applications of VR. Can you find some examples where VR is not being
applied, but could be?

d) Pick one of those VR applications. Briefly describe how a bad design/implementation resulting
in a low level of presence would look like. How could it be improved to achieve a high level of
presence?

Exercise 2 (View Frustum, 5 Credits)
Let us consider the view frustum of a moving spectator in front of a screen. The eye position is
changing relative to the screen, so we have to compute the frustum every time the eye position is
changed. For an example, see https://www.youtube.com/watch?v=hvrT7FqpPQE. As mentioned in
the lecture, the view frustum in OpenGL is set with glfrustum(left, right, bottom, top, near, far).
Your task is to find expressions for the above variables for the following two cases:

a) An one eyed spectator (shown in Figure 1).

b) The left eye of a two eyed spectator similar to the lecture.

For the sake of simplicity, assume that the observer is looking straight at the the screen (no head
rotation). For your calculations, assume that the values for the eye position pe, the screen corners
p1, p2, p3 and the distance to the near plane n are given.

Note: For a) it might be the easiest approach to calculate l′, r′, b′, t′ and transform them to the near
plane.
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Figure 1: Setup for an one-eyed moving spectator. Screen and near plane are parallel to the plane
spanned by x and y axes.

Exercise 3 (Unreal Editor, 6 Credits)
In this exercise, the goal is to create an actor constructed from different parts which are arranged in
a scene graph. You can use Unreal’s template projects as a base, e.g., the third person one.

a) Create a new actor that looks similar to the character in Figure 2. You can model the individual
parts with transformed Sphere Mesh Components.

b) Make sure that rotating the head also rotates the nose and the eyes by defining them in a hierarchy.

c) The arms and legs should rotate around the point, where they are attached to the body. Consider
Scene components as virtual joints (do not use Unreal joints).

d) Assign a material with dynamically changeable color and shininess to the torso. For this, use
Material Instance Dynamics and public variables in the actor.

e) Let the head continuously and slowly rotate at run time, from left to right and back. It should look
like someone shaking the head. Make sure to use the Delta Seconds in the Tick Event/Function
to make the movement framerate-independent. (Should be used for all movements)

f) Let the actor move forward/backward via keyboard inputs, e.g., by holding the w and s keys. You
can get key events (pressed/released) using the corresponding key nodes (type “keyboard events”
in the node search bar) in the Level Blueprint, the actor to move using the node Get All Actors
of Class and add an offset to its position using Add Actor Local Offset.
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g) Animate the legs by creating a looping run movement similar to (e). However, this time it should
only be active while the actor is actually moved by the user and return to a neutral rotation if
the user stops. (Unreal’s animation system cannot be used)

h) Make the rotation speed for the legs configurable with a variable in the blueprint that is Instance
Editable.

i) Place at least two instances of your actor in the scene. Both actors should have different speeds
for the walking “animation”.

Figure 2: Running actor composed of Sphere Mesh Components.
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