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The exercises will take place in room G40 in Mühlenpfordtstrasse 23. Your y-account is sufficient to login
and access all tools. Ctrl+Alt+T gives you a terminal and g++ is your GNU C++ compiler. This project
offers a CMake configuration to generate and executable.

Throughout the course you will implement your own minimal raytracer. In each exercise you will extend
your raytracer a little further. To make the task easier, you are provided with a basic raytracing framework
so that you just have to fill in the missing core parts. You may use your own computer to solve the
exercises, but your final program must run on the machines in the CIP pool.

Each week you must complete the assignments and hand in your commented source code for the practical
tasks, as well as your solutions to the theoretical tasks (with drawings/formulas). Please use different
colors in your drawings and also make sure that formulas are recognizable in your source code. Your
group must present the completed assignments on each Friday, 9:45.
To keep presentation time short, keep (a copy of) the original scene to generate the result shown below.

5.1 A simple speed up (20 Points)

You have noticed that your raytracer has become significantly slower due to the large number of
primitives added by the mesh loader. In order to speed up computation a little, we want to introduce
bounding boxes around our loaded objects. This way we can quickly check if a ray intersects the
bounding box and only then test it against all the primitives in the object.

Write a new class ObjModel in primitive/objmodel.h and primitive/objmodel.cpp, which can load
an .obj-File using Scene::loadObj and compute its axis-aligned bounding box using an instance of
primitive/box.cpp. In ObjModel::intersect check for intersection with the bounding box and if a
hit has been detected, check all primitives in the model for an intersection.

5.2 Phong Shader (20 Points)

Implement a Phong shader in shader/phongshader.cpp. Use the definition of the original model, not
its physically plausible extension from the lecture.

5.3 Cook-Torrance Shader (40 Points)

Implement the Cook-Torrance shader using what you have learned in the lecture. Look at
shader/cooktorrance.cpp and implement the missing parts.
Use Schlick’s approximation for the Fresnel term and Beckmann’s distribution as the distribution func-
tion.
If you have implemented everything correctly, your result should look like this:
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5.4 Smooth Triangles (20 Points)

You may have noticed that each vertex in Scene::addObj gets assigned a normal vector, if it is present
in the .obj-file. This normal can be used for smooth shading. This removes the faceted look from our
models.
Instead of returning the plane normal of a triangle return the interpolated normal vector of the intersection
point in Triangle::intersect. Default back to the usual behavior, if one of the normal vectors of the
triangle is not set (i.e is the zero vector). Use the barycentric coordinates u and v for interpolation and
remember that an interpolated normal is not necessarily normalized.
If everything is implemented correctly, your result should look like this:
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