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Objective & The General Problem

“Hump-In-The-
Middle 

Phenomenon”[1]

“Ill-Behaved
&

Well-Behaved”[1]



Previous Works

Nicholson’s

MM&Mme&MM0

NBS

As demonstraded in [1],pr(n) = max{2g(n), f(n)}

Figure 1: “Hump-In-the-Middle” Phenomenon 
Source: Adapted from [1]



The GBFHS Algorithm

Figure2: Pseudo-code of GBFHS
Source: Adapted from [1]

Figure3: Pseudo-code of expandLevel
Source: Adapted from [1]



Theorems Behind GBFHS

Sufficient 
Condition for 
GBFHS Node 

Expansion

Sufficient 
Condition for 

GBFHS(F) Node 
Expansion

GBFHS is 
Admissible

GBFHS is well-
behaved

In Unit-Cost 
Domains, 

GBFHS can stop 
on First Collision



Experiments

Figure 4: Average number of nodes expanded for A*, MM, MMe, 
and GBFHS on 50 random 10-pancake problems as the heuristic 
accuracy degrades
Source: Adapted from [1]



Analysis 1:
GBFHS vs A*

Figure 5: Average Nodes Expanded for A8 and GBFHS on 50 
Random 10-pancake problems as the heuristic accuracy 
degrades
Source: Adapted from [1]



Analysis 2:
GBFHS vs 
MM/MMe

Figure 6: Actuals, Lower and Upper Bounds for MM, MMe, and 
GBFHS on 50 random 10-pancake problems as the heuristic 
degrades
Source: Adapted from [1]



Analysis 3:
GBFHS vs NBS

Table 1: Comparison between NBS, A*, GBFHS, MMe, and BS*
Source: Adapted from [1]



Pros of GBFHS

Good Flexibility 
Stop on First 
Collision and 
guaranteed optimal 
solution

Better than NBS,MM, 
MMe and A* (when 
running 
unidirectionally) 

Well-Behaved



Cons of GBFHS

Further 
improvements 

on inputs 

Cannot stop on 
first collision with 

arbitrary-cost 
domains

Can be 
dominated by 

others

Only work on 
domain with 
non-negative 
edge costs



Future Steps

Automatically determine the value for 
the minimum action cost of the 
domain

Automatically determine a good split 
and use it.

Deep investigation on arbitrary-cost 
domains



Conclusion



Question Time
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