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WebGL & Graphics Pipeline

In Exercise 6 we have seen that vertex coloring and the computation of normals can also be done outside 

the shader files. In fact, all the code from the shader files can also be moved to the JS file. 

What is the advantage of using shader files?

Parallelization: OpenGL/WebGL is optimized to run the shader code in parallel on GPUs

Portability: Shader files can be reused independent of how the mesh is read

Simplicity: The shader code targets the computation for one instance (vertex or fragment)

Interpolation: In the fragment shader we can make use of already interpolated values (due to rasterization)



WebGL & Graphics Pipeline (2010, 6a)



WebGL & Graphics Pipeline (2010, 6a)



WebGL & Graphics Pipeline (2010, 6b)



Light, Color and Raytracing







Light, Color and Raytracing



Solution

1. Points on the ray x = r(t) = c + t d

2. Point x on the sphere satisfy || x - s ||2 - r2 = 0

3. We want to solve for a t, such that

|| c + t d - s ||2 - r2 = 0



Light, Color and Raytracing



Light, Color and Raytracing



Curves & Surfaces



Solution

✔️

✔️

✔️



Geometry and Textures (2020, 7b, iv)

How do we know that the following

image was more likely generated

using texture mapping and not using

a high resolution mesh? 2

pts.

The shadow does not have jaggy 

contours.



Geometry and Textures (2010, 6d) 



Lighting and Shading (2020, 9b)

Consider the illumination model defined by the following equation

i) Give the names of components 1, 2 and 3 and the name of this illumination 

model.

2pts.



Solution (2020, 9b)

i) Component 1: Ambient

Component 2: Diffuse

Component 3: Specular

Phong Illumination Model



Lighting and Shading (2020, 9b)

ii) One can notice that some geometries in a scene or parts of geometries are 

NOT visible to the light source directly. However, they are not completely dark. 

Which components(s) from the equation above are responsible for this? Please 

write down the name(s).

2pts.



Solution (2020, 9b)

ii) One can notice that some geometries in a scene or parts of geometries are 

NOT visible to the light source directly. However, they are not completely dark. 

Which components(s) from the equation above are responsible for this? Please 

write down the name(s).

2pts.

The ambient term. The ambient term mimics indirect lighting as one would get 

from proper path tracing algorithms. The other two terms depend on the light 

source explicitly as they utilize the light vector L.



Lighting and Shading (2020, 9b)

iii) Explain what visual changes one would expect if the exponent in the given 

equation increases.

2pts.



Lighting and Shading (2020, 9b)

iii) Explain what visual changes one would expect if the exponent in the given 

equation increases.

2pts.

The specular highlight on the surface appears to be smaller in terms of the area. 

One could plot the powered cosine function for better understanding. As the power 

increases, more values are mapped to zero.



Transformations (2018, 7b)



Transformations (2018, 7b)



Transformations (2018, 7b)



Transformations (2016, 9c)



Transformations (2016, 9c)



Transformations (2016, 9c)



Transformations (2016, 9c)



Signal Processing





Solution

By Eqn. (1)

- -



| |
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