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Exercise 1 (Parallax Mapping, 5+5+8 Credits)
In this assignment you will implement a parallax mapping in a given fragment shader. Download
the ParallaxMappingFramework from the project website. In the folder shader, there is a fully
implemented vertex shader and a skeleton fragment shader with per pixel lighting.

a Implement the computation of the precise normal at the point P’ (aka newCoords) by calculating
the slope in the height texture at that point. Make sure that the normals are pointing in the right
direction and that the slope is scaled by the parallaxDepth uniform variable. You are allowed
to scale the slope for a more pronounced artistic effect with a constant (in the way as it makes
sense).

b Calculate the refined texture coordinates at P ′ (aka newCoords) by moving the coordinates in
the direction of eye.xy depending on the height at the current P (see ’Parallax Mapping’ in the
lecture slides).

c Implement one of the improvements shown on the lecture slide ’Improvements’ (right behind
’Parallax Mapping’, including the mentioned additional ideas’) to approximate the intersection
point with the heightmap more accurately.

Note that the given eye vector is already in tangent space (= texture space). In tangent or texture
space, the x- and y-axes points along the u- and v-axes of the texture and the z-axes points along
the normal of the surface.

Figure 1: Stone texture with a size of 512 x 512 mapped on a cube. Left: without parallax mapping,
right: with (improved) parallax mapping.

1


