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Motivation

• Growing interest in procedural
3D landscapes

• Balance of control & automation 
is challenging

• Landscapes with natural-looking water 
bodies important yet under-explored
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Related Work

• Terrain based on river networks

• Procedurally created river networks (e.g. midpoint 
displacement) [Kelly88,Teoh09,Derzapf11]

• River graphs based on sketches and hydrological 
knowledge [Geneveaux13,Zhang16]
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Our Contributions

• Method for proc. generation of landscapes with focus on water bodies

• „River-first“ approach: after initial authoring, water bodys (including lakes 
and river deltas) get computed and dictate the final terrain

• Artifical drainage basins for river distribution inspired by OCN method

• Quick & agile pipeline approach implemented in Unity3D

• Extensive evaluation including dedicated real-world comparision
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Regions

• User controls distribution of terrain types

• Parameters for extent and borders
(randomized using noise, e.g., simplex n.)
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River Networks & Lakes

9

Rivers gain strength/width Distinct river deltas Final example
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Terrain

• Grown starting from water bodies

• Initial river height increases from outlets 

• Grow land in order of height-based priority queue

• Growth depends on region-based steepness
and noise
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Visualization

• Low resolution mesh for visualization during workflow

• Various color codings highlighting different aspects:
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Vis. by Region Standard Vis. Color coded Height
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Results: Performance

• Complexity of O(n)
n: number of grid cells

• Breakdown of timings:

• Also other significant parameters:

• Border refinement type, number of 
Voronoi sights
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Conclusion

• New system for procecedural generation of landscapes with water bodies

• Natural river integration through „river-first“ approach

• Distribution steered by artificial drainage basins

• Pipeline approach with quick & agile workflow

• <25s for complete terrain generation

• Carefully balances control (first stages ) & automation (later stages)

• Great variability and realistic-looking terrains

15Motivation Related Work                              Overview                            Details                                 Results        Conclusion



Future Work

16Motivation Related Work                              Overview                            Details                                 Results        Conclusion



Future Work

• Multiple iterations of river & terrain generation

16Motivation Related Work                              Overview                            Details                                 Results        Conclusion



Future Work

• Multiple iterations of river & terrain generation

• More landscape features (oxbow lakes, wetlands, cliffs)

16Motivation Related Work                              Overview                            Details                                 Results        Conclusion



Future Work

• Multiple iterations of river & terrain generation

• More landscape features (oxbow lakes, wetlands, cliffs)

• Parallelization
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Thank you for your attention!
Questions?

r.fischer@uni-bremen.de
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