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motivation
● sliding tile puzzles are a testbed problem for 

heuristic search
● currently best known heuristics:

additive pattern databases (APDBs)
● can we do better?



additive pattern databases

a 24 puzzle and its { 2, 3, 4, 7, 8, 9 } APDB



additive pattern databases

some partitionings of the 24-puzzle



limitations

h = 2 is predicted by the APDB but 2 moves are not sufficient



tracking the blank (zero tile)

(a)  a configuraration of the 15 puzzle

(b)  as seen by the { 1, 2, 3, 4, 5, 6, 7 } APDB

(c)  its zero-tile regions

(d)  as seen by the { 1, 2, 3, 4, 5, 6, 7 } ZPDB



limitations revisited

the ZPDB does not predict a 2 move solution



space considerations



representation

representing a ZPDB entry by tile map, 
permutation, and zero tile region



building catalogues
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conclusions
● the zero tile can be tracked explicitly at 

reasonable memory and performance costs
● tracking the zero tile explicitly reduces

IDA* nodes by 37.8% on average
● a small catalogue of pattern databases 

additionally reduces IDA* nodes by 80.2%
on average
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