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But first...  

Å ... what are we talking about?  
 
 

Å Frostbite terrain has many aspects other than the terrain mesh itself  

ïLetôs look at them! 



Å Heightfield-based 

Å Mesh procedurally generated at runtime 



Å Surface rendering with 
procedual shader splatting 

ï Arbitrary shaders splatted 
according to painted masks 



Å Spline and quad decals 



Å Terrain decoration 
ï Automatic distribution of  meshes 

(trees, rocks, grass) according to 
mask 

ï Billboards supported 



§ 

 

Å Terrain decoration 
ï Important as the terrain 

surface itself 



Å Destruction/dynamic terrain 
ï Destruction depth map 

Å Controls crater depth around ie static models 

ï Physics material map 
Å Controls surface effects, audio, crater depth and width  



Å Rivers/lakes  

ï Implemented as free-floating decals 

ïWater depth in pixel shader 



Terrain raster resources  

Å Multiple raster resources used 

ï Heightfield 

ï Shader splatting masks 

ï Colormap, used as an overlay on top of shader splatting 

ï Physics materials 

ï Destruction depth mask 

ï Albedo map for bounce light 

ï Additional mask channels 
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Scalability  

Å Our definition of scalability 
ï Arbitrary view distance (0.06m to 30 000m)  
ï Arbitrary level of detail (0.0001m and lower)  
ï Arbitrary velocity (supercars and jets)  

Å Main observation 
ï It is all about hierarchies!  
ï Consistent use of hierarchies gives scalability òfor freeò 

Å Hierarchies not new to terrain rendering  
ï Frostbite approach similar to flight simulators  

Å Quadtree hierarchies used for all spatial 
representations 
 

Å Assuming knowledge of quadtrees, we jump right into 
Frostbite specifics! 



Quadtree node payload  

Å The node payload is a central concept 

Å A quadtree node can be attributed with a òdata blobò; the payload 

Å Payload is 

ï a tile of raster data  

ï a cell of terrain decoration  

ÅA list of instances (rock, grass, trees)  

ï a piece of decal mesh 

Å All nodes have payload... 

ï ... but only a few have it loaded  

 

Nodes (white circle)  
Payload (red dot)  



Nodes with and without payload  

Å Payloads are constantly in motion 

ï They are loaded (streamed), generated or freed evey frame 

ï Only a fraction of the nodes have payload resident 

Å Payload movement is governed by prioritization mechanisms... 

ï ... but more of that later  

 



LOD payload  

Å Non-leaf nodes have payload too 

Å These payloads are used as LODs 

Å Detail level depends on payload depth 

ï Nodes closer to root represent lower detail 

Increasing LOD 

Payload (red dot)  
LOD payload (orange dot)  



View -dependent payload usage  

Set of payloads (green dots) used 
for a certain observer position 

ï Note area to the left is distant 
and use lower LOD 

Observer 
Observer 

Observer moves and another set is 
used 

ï Area to the left now use higher 
LOD 

 



Motivation for LOD payloads  

Å With LOD 

ï cost (payload count) is mostly 
independent of terrain size 

ï Scalable! 
 

Å Without LOD 

ï cost depend on terrain size 

ï Not scalable! 

 



Generation of raster LOD payload  

Å Source data and workflows on leaf level 

Å LODs generated automatically by pipeline 

Å Requirements 

ï Tile overlap (borders) for rendering algorithms  

ï Continuity 

Å Recursive (reverse) depth first algorithm 

ï Green LOD tile is generated 

ï Four children (red) and up to 12 neighbor tiles  
(blue) are used 

 

 



Terrain decoration payloads  

Å Terrain decoration payload 

ï Is a list of instance transforms (for grass, trees, rocks)  

ï Is generated at runtime according to  

Åscattering rules 

Åshader splatted masks (position/density)  

ï Note that we allow shaders to modify masks! 

Åheightfield (ground-clamping and orientation)  

 



Terrain decoration LOD payloads  

Å Quite unique (and slightly confusing) concept 

Å LOD payloads used for scalability 

ï Near-root payloads provide high view distance 

ï Near-leaf payloads provide high density 

Å Payloads can overlap 

ï Providing high view distance and density 

 



Å <screenshot from Frosted w/ game view>  

Trees  Bushes  Leaves  
Level N+3  

More leaves added (level N+4)  
and branches  

High distance low density trees  
Payload at level N  

Medium distance medium density trees  
Payload at level N+1  
Adds to payload at level N for increased density  

Lower distance bushes  
Payload at level N+2  
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Real time editing in FrostEd  

Å FrostEd is Frostbite editor 

Å Game View is game rendering inside editor 

Å Terrain editing with realtime feedback in game view  

ï Heightfield sculpting 

ï Mask and color painting 

ï Decal editing 

ï Terrain decoration 
 


