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Learning Heuristics for Tactical Path-finding in Computer Games

Kyeonah Yu'

ABSTRACT

Tactical path-finding in computer games is path-finding where a path is selected by considering not
only basic elements such as the shortest distance or the minimum time spend but also tactical information
of surroundings when deciding character’s moving trajectory. One way to include tactical information
in path-finding is to represent a heuristic function as a sum of tactical quality multiplied by a weighting
factor which is_determined based on the degree of its importance. The choice of weighting factors for
tactics is very important because it controls search performance and the characteristic of paths found.
In this paper, we propose a method for improving a heuristic function by adjusting weights based on
the difference between paths on examples given by a level designer and paths found during the search
process based on the current weighting factors. The proposed method includes the search algorithm
modified to detect search errors and learn heuristics and the perceptron-like weight updating formular.
Through simulations it is demonstrated how different paths found by tactical path-finding are from those
by traditional path-finding.-We .analyze the factors that.affect the-performance of learning and show
the example applied to the real game environments.
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BeamSearch ((sp,g), b)
// b is a beam width
B « {(s0)}
while (B is not empty)
node < RemoveFront(B)
if GoalTest(node) then return node
B < BeamExpand (B, b)
return failure;

BeamExpand (B, b/
candidates < {}
for eachn € B
candidates < candidates U Successors(n)
for each n € candidates
computes H(n) = w - f(n)

return b best nodes ordered by heuristic value
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LearningbySearch ((x,y), w, b)
// x = (s0, g)
// v is a solution trajectory (s0, si, -, sT=g)
B < {(x, (s0)}
fori=1,T
B < BeamExpand (B, w, b);
n* < si
if n* & B // search error .
w < Update (w, B, n*)
B « {n*}
return w;

BeamExpand (B, w, b)
candidates < {}
for eachn € B
candidates < candidates U Successors(n)
for each n € candidates
computes H(n) = w - f(n)

return b nodes with low heuristic value
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HeuristicLearn (Tdata, b)
// Tdata is a training data set, {{x,y;)}
Wad < 1/n // n is a number of features
repeat

Wrew = LearningbySearch((x;,vi), woa, b)
until (IWnew-wWagl < threshold) or Tdata is empty
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1. g5 F9 7k
DTG | VIT | DTT | TOT | DOC

MNHEE A| 153 081 277 | 045 1.03
MEE B| 201 0.42 1.47 1.06 | 045
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