
Generalized search space knowledge can be
learned, described compactly, and improves search!

Π

task

expand

state space 2 1
01

3
2 3

0

31

4

2 4

annotate

hwm

label

progress states

|{ | on }|
|{ | clear }|
…

generate

description logic

features

|{ | on }| > 0
|{ | clear }| > 0
…

T,F
0,0,11,0,1

1,1,00,1,0
1,1,1

1,0,00,0,0
0,1,1

1,0,10,0,1

1,1,1

1,1,0 1,1,1

learn decision tree

(A1 ∨A2 ∨ . . .)∧
(B1 ∨B2 ∨ . . .)∧
. . .

extract DNF

& simplify

Learning and Exploiting Progress States in Greedy Best-First Search
Patrick Ferber, Liat Cohen, Jendrik Seipp and Thomas Keller
University of Basel, Saarland University, Linköping University, University of Zurich

Handcrafted Progress State Formula for h+

roomA roomB

Robot

(|ats(·, roomA)| = 0) ∨
((|at-robbys(roomA)| > 0) ∧ (|frees(·)| > 0)) ∨
((|at-robbys(roomB)| > 0) ∧ (|carrys(·)| > 0))

Generated Description Logic Features
Max. Complexity # Features

Domain 1. 2. 3. 4. 5. Min Max
Barman 7 6 6 6 6 1218 2455
Blocksworld 10 10 10 10 10 15332 16611
Childsnack 8 8 7 7 7 444 532
Driverlog 9 8 8 7 7 892 1313
Floortile 8 8 7 7 7 1644 3441
Gripper 12 12 9 9 9 422 1656
Miconic 8 8 7 7 7 332 494
Visitall 12 12 11 11 11 1692 2118

Validation F1 score for hFF

Domain 1 2 3 4 5
Barman 79 80 81 79 77
Blocksworld 83 - - - -
Childsnack 70 65 73 81 72
Driverlog 81 81 89 85 85
Floortile 75 85 85 85 88
Gripper 96 96 96 98 98
Miconic 98 98 97 98 99
Visitall 70 70 73 73 73

Expansions with Formulas for Tie-Breaking
Domain h+ h+

Handcrafted h+
Learned

Gripper (17) 137.68 57.03 57.03
Miconic (14) 82.17 51.07 53.15
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