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Outline
ÅGoals & Technical Constraints

ÅHow Artists Create Flow Maps

ÅFlowing Normal Maps in Left 4 Dead 2

ÅFlowing Color Maps in Portal 2



Left 4 Dead 2







Goals
ÅVisual

ïSolve repeating texture artifacts

ïFlow around obstacles

ïVary water speed and bump strength

ÅTechnical

ïWork with existing reflective surfaces

ïMin hardware ps2.0b (6-year-old hardware) & Xbox 360

ÅDŀƳŜǇƭŀȅΧ



Gameplay
ÅEarly Left 4 Dead 2 playtestsshowed players were confused and 

got lost often in the swamps
ïSoft non-directional lighting

ïTrees provided too much cover

ÅMy theory was that water flow would improve gameplay by 
highlighting the correct path

ÅWe tested this theory through playtesting

Å In practice, we found testers took 17% fewer wrong turns and 

decreased the time it took to traverse the level!



Technical Constraints
ÅAlready at perf limits on the Xbox 360 & low-end PC

ÅAlready at memory limits on the Xbox 360

ÅOur water shaderhad limited instructions left for our 
low end hardware ps2.0b



Algorithm Overview
ÅPixel shader flow, not geometric flow

ÅContinue to use a normal map for water 
ripples

ÅArtists author a flow map (a texture 
containing 2D flow vectors)

ÅUse this flow map in a pixel shader to 
distort the normal map in the direction of 
flow



Flow Texture Mapped onto Surface

Covers entire water surface

Flow Texture



Normal Map Mapped onto Surface

Tiled over the water surface

Normal Map



Artists Author Flow Maps
ÅFlow map provides a unique 2D vector for every point on 

the water surface

ÅRelatively low resolution: ~4 texels/meter

ÅImpractical to paint directly

ÅWe use Houdini to create vector flow maps



Houdini ςImporting Level Geometry



Houdini ςά/ƻƳōƛƴƎέ ±ŜŎǘƻǊ CƛŜƭŘ



Houdini ςProcedural Masks



Houdini ςApplying Masks


