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Exercise 1 (Jump Flooding (C++))

(a) Input (b) Voronoi Regions (c) Distance Transform (d) Dilation

Figure 1: Different rendering options of the solution

The Jump Flooding algorithm (JFA) can be used to solve various problems when the computation of
large-scale distance information is required. In this exercise, it is used to compute Voronoi regions,
distance transforms and a dilated image.

a) We first consider only the Voronoi regions. For the Jump Flooding algorithm, a class is provided
that first converts an OpenGL-renderable image into an internal data structure (Seed array),
then repeatedly invokes the jumpFloodKernel with different stride values, and finally converts the
result back into a renderable image. Implement the jumpFloodKernel in the JumpFlooding.cu.

b) In addition to the Voronoi regions, a distance transform and a dilated image should also be ren-
dered. Complete the renderKernel method so that the options JFARenderMode::Distance and
JFARenderMode::Dilation function correctly. Use the parameter renderModeParam to control
the dilation intensity.

c) Explain why the Jump Flooding algorithm converges after log2(max(w, h)) iterations. Analyze
its work complexity and depth complexity with regard to the image dimensions w and h.

d) Why does the algorithm only approximate the exact Voronoi regions in some cases? Can you
construct an example where this happens? To analyze this, implement a brute-force computa-
tion of the Voronoi regions (JFARenderMode::VoronoiBF) and additionally create an error image
(JFARenderMode::VoronoiDiff) to visualize discrepancies between the JFA result and the brute
force solution. How significant do you consider these errors in practice?

e) In the lecture, you will learn how you can reduce the errors via quite simple extensions to JFA.
Try to implement one of these algorithm extensions.

Note: Depending on your graphics card, you might want to decrease #define IMAGE_SIZE 1024 at
the top of the main.cu to improve performance for the brute-force implementation in (d).
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