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Figure 1: “Hump-In-the-Middle” Phenomenon
Source: Adapted from [1
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The GBFHS Algorithm

Algorithm 1 GBFHS(I,G,¢, split)— optimalSolutionCost

1: if trivially solved then

2 return(0)

3: best < unsolvable

4: openp < {(1,0)}, openp < {(G, 0)}

5: closedp <« closedp <~ @

6: for fLim from max(hp(I),hp(G),€) up by 1 until

openp =@ Vopeng =3 do

7:  if best = fLim then

8: return(best)

9:  gLSum « fLim —e+ 1
10:  gLimp, gLimpg < split(gLSum, gLimp, gLimp)
11:  expandLevel(gLim ., gLim g, fLim)
12:  if best = fLim then
13: return(best)
14: return(best)

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

Algorithm 2 expandLevel(gLim ., gLim g, fLim)

1: expandabler «<{n | n € openpA isExpandable(n,F)}
2: expandablep «<{n | n € openpA isExpandable(n,B)}
3: while exzpandabler + @ A expandablep + @ do

4:  n <« pick(expandablep U expandable )
5. dir < direction(n)
6:  expandable 4; < expandable g ~ {n}
7:  move(n, open g;,., closed ;)
8:  for all c € expand(n, dir) do
9: if ¢ € open y; U closed g A gdir(nju cost(n,c) 2
gair(c) then
10: continue
11: if ¢ € open 4ir U closed 4;, then
12: remove(c, open gir U closed gir)
13: gair(€) < gair(n) + cost gir- (0, €)
14: add(c, open 4ir)
15: if isExpandable(c, dir) then
16: add(c, expandable 4;,)
17: if ¢ € opengpp(gir) then
18: best < min(best, gair () + Gopp(dir)(€))
19: if best < fLim then
20: return
21: return

Figure3: Pseudo-code of
Source: Adapted from [
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Figure 4: Average number of nodes expanded for
and GBFHS on 50 random 10-pancake problem
accuracy degrades

Source: Adapted from [1]
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Figure 5: Average Nodes Expanded for A8 and
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degrades

Source: Adapted from [1]
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GBFHS on 50 random 10-pancake problems as t
degrades

Source: Adapted from [1]




Analysis 3:

GBFHS vs NBS

domain heuristic GBFHS A* BS#* MMe NBS
16 pancake | GAP 279 125 339 283 335
16 pancake | GAP-2 250,941 1,254,082 947,545 587,283 625,900
16 pancake | GAP-3 | 2,140,718 | unsolvable | 29,040,138 | 7,100,998 | 6,682,497
15 puzzle MD 12,507,393 | 15,549,689 | 12,001,024 | 13,162,312 | 12,851,889

Table 1: Comparison between NBS, A*, GBFHS, MMe,

Source: Adapted from [1]




Good Flexibility

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

Stop on First
Collision and
guaranteed optimal
solution

Well-Behaved



Cannot stop on
~ Further first collision with
improvements arbitrary-cost
on inputs domains
) J

Only work on
domain with

non-negative
edge costs

Can be
dominated by
others




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

and use it.

Future Steps - Automatically determine a good split

Deep investigation on arbitrary-cost
domains
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