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The goal of the Froblinsdemo was to provide a path planning system for a large 
number of characters that was plausible and would be free of strange behaviors and 
glitches. Our solution was to use a hybrid system consisting of a global solver that 
would provide the shortest path to the goal on a coarse scale and a local system that 
would allow each agent to follow this path while navigating around other nearby 
agents and small-scale obstacles. We wanted everything to be dynamic, so in the 
demo we allow the user to place and move goals and obstacles such as poisonous 
gas.
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Forour global planner we chose a continuum approach similar to the Continuum 
Crowds paper at SIGGRAPH 2006.  A continuum path planner has some inherent 
benefits such as smooth, flow-like crowd movement, easy incorporation of 
congestion avoidance, and exhibits some emergent phenomena such as lane 
formation. These type of behaviors add much realism so this type of approach was 
very attractive to us. The implementation in the 2006 paper allowed for large 
numbers of agents but we wanted something bigger and faster. Before I get to our 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ ƭŜǘΩǎ ŘƛǎŎǳǎǎ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ŀ ŎƻƴǘƛƴǳǳƳ ŀǇǇǊƻŀŎƘΦ
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The continuum methodmodels the environment as a positive cost function that 
describes the cost or time of moving from one location to another nearby location. A 
region with a high cost should be prohibitive to an agent. In our application, we have 
three components to our cost function. The first, the static cost, contains the cost 
associated with the static terrain. Sharp slopes and mountain tops have a high cost 
while flat valleys have a very low cost. This component of the cost function also 
includes large structures such as tents and pagodas. The second component contains 
ǘƘŜ Ŏƻǎǘ ƻŦ ŀƎŜƴǘ ŎƻƴƎŜǎǘƛƻƴΦ 9ŀŎƘ ŀƎŜƴǘ άǎǇƭŀǘǎέ ŀ ǊŀŘƛŀƭ ŦǳƴŎǘƛƻƴ ƛƴǘƻ ǘƘŜ Ŏƻǎǘ 
function additively. So if a large number of agents are in a certain area, the cost 
function is high in the location and other agents will be more apt to avoid that area. 
The last component is the Hazard component. This contains dynamic obstacles and 
ƘŀȊŀǊŘǎ ǘƘŀǘ ǘƘŜ ŀƎŜƴǘǎ ǎƘƻǳƭŘ ŀǾƻƛŘΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ƴƻȄƛƻǳǎ Ǝŀǎ ŎƭƻǳŘǎ ŀƴŘ ǘƘŜ άDƘƻǎǘ 
Froblinέ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ ǳǎŜǊΦ !ƭƭ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ǿŜƛƎƘǘŜŘ ŀŎŎƻǊŘƛƴƎƭȅ ŀƴŘ 
summed into a total cost function.
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Ok, well how is this cost function used to generate shortestpaths to the goal? First a 
potential function is generated for the environment based on the cost function. The 
potential at a given location x is equal to the cost function integrated along the 
shortest path from x to the goal. So this function is the total cost or travel-time for an 
agent to get to the closest goal. How is this potential function generated? First, the 
potential is set to zero at the location containing the goal itself. This makes sense. If 
ȅƻǳ ŀǊŜ ŀƭǊŜŀŘȅ ŀǘ ǘƘŜ ƎƻŀƭΣ ƛǘ ŘƻŜǎƴΩǘ Ŏƻǎǘ ŀƴȅǘƘƛƴƎ ǘƻ ƎŜǘ ǘƘŜǊŜΦ 9ǾŜǊȅ ǿƘŜǊŜ ŜƭǎŜΣ 
the potential is calculated to satisfy the eikonalequation, picture above. It is 
calculated such that the magnitude of the gradient of the potential function is equal 
to the cost function evaluated in the direction of the gradient (F).
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