11th International Symposium on
Combinatorial Search
(SoCS 2018)

Stockholm, Sweden
14 — 15 July 2018

ISBN: 978-1-7138-5602-3



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by Association for the Advancement of Artificial Intelligence
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact Association for the Advancement of Artificial Intelligence
at the address below.

Association for the Advancement of Artificial Intelligence
2275 East Bayshore Road

Suite 160

Palo Alto, California 94303

USA

Phone: 1-650-328-3123
Fax: 1-650-321-4457

https://aaai.org/Press/press.php

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

FULL PAPERS

Robust Multi-Agent Path FINAING .........ooiiiii bbb 2
Dor Atzmon, Roni Stern, Ariel Felner, Glenn Wagner, Roman Bartak, Neng-Fa Zhou

Bounded Suboptimal Game Tree SEArCH ..o e 10
Dor Atzmon, Roni Stern, Abdallah Saffidine

A Refined Understanding of Cost-Optimal Planning with Polytree Causal Graphs...........ccccooviiiiiiienciennnns 19
Christer Backstrom, Peter Jonsson, Sebastian Ordyniak

GBFHS: A Generalized Breadth-First Heuristic Search Algorithm .............ccooiiiiiiiiiiiee e 28
Michael Barley, Patricia Riddle, Carlos Linares Lépez, Sean Dobson, Ira Pohl

A Regression-Based Methodology for Online Algorithm Selection ... 37
Hans Degroote, Patrick De Causmaecker, Bernd Bischl, Lars Kotthoff

Online Refinement of Cartesian ADStraCtion HEUMISTICS.......cuiiiviiiieiiie st sert e e e s e e s st e e sereeessraeees 46
Rebecca Eifler, Maximilian Fickert

Forward Search in Contraction HIEBFArChIES ..........cueeviiiiiii ittt e s sra e s 55
Daniel Harabor, Peter Stuckey

A Suboptimality Bound for 2k Grid Path Planning ............ccoeiiiiiiiiieiessescse s 63
Benjamin Kramm, Nicolas Rivera, Carlos Hernandez, Jorge Baier

StaticHS: A Variant of Reiter’s Hitting Set Tree for Efficient Sequential Diagnosis..........cc.ccocvvvveiinininininnnne, 72
Patrick Rodler, Manuel Herold

Minimizing Node Expansions in Bidirectional Search with Consistent HEUrIStICS.........ccccvvivevvevereniesennienenns 81
Eshed Shaham, Ariel Felner, Nathan Sturtevant, Jeffrey Rosenschein

Merge-And-Shrink Heuristics for Classical Planning: Efficient Implementation and Partial
AADSETACTIONS ...ttt bR R R R R R Rt Rt n R r b 90
Silvan Sievers

Sub-Optimal SAT-Based Approach to Multi-Agent Path-Finding Problem .............cccoo i 99
Pavel Surynek, Ariel Felner, Roni Stern, Eli Boyarski

Fast Near-Optimal Path Planning on State Lattices with Subgoal Graphs...........ccccccvvvviviiiiiiciciecccc e, 106
Tansel Uras, Sven Koenig

Message Passing Algorithms for Semiring-Based and Valued Constraint Satisfaction Problems................... 115
Hong Xu, Cheng Cheng, Sven Koenig, T. K. Kumar

Fast k-Nearest Neighbor on a Navigation MESH............cccviiiiiiiiiic e 124
Shizhe Zhao, David Taniar, Daniel Harabor

SHORT PAPERS

Using Algorithm Configuration Tools to Generate Hard SAT Benchmarks...........cccoovvoviivieiiienenene e 133
Tomas Balyo, Lukas Chrpa



On the Complexity of Quantum Circuit COMPIIALION ..........ccooiiiiiie s 138
Adi Botea, Akihiro Kishimoto, Radu Marinescu

Benchmarks for Pathfinding in 3D VOXel SPACE........ccccviiiieiieiec et 143
Daniel Brewer, Nathan Sturtevant

Rapid Randomized Restarts for Multi-Agent Path Finding SOIVETS.........cccooiiiiiiiiiccseecees 148
Liron Cohen, Glenn Wagner, David Chan, Howie Choset, Nathan Sturtevant, Sven Koenig, T.
K. Kumar

Position Paper: Using Early GOal TESTIN A .. ...t 153

Ariel Felner

Making Hill-Climbing Great Again Through Online Relaxation Refinement and Novelty Pruning ............... 158
Maximilian Fickert

Does Fast Beat Thorough? Comparing RTAA* and LSS-LRTAX ... 163
Shane Kochvi, Wheeler Ruml

Focused SANA: Speeding Up Network ANGNMENT ...........couiiiiiiiiie e e 168
Ilia Leybovich, Rami Puzis, Roni Stern, Maor Reuben

A Neural Network for Decision Making in Real-Time Heuristic Search........cc.ccovevvvivvivnivvienieiencnie e 173
Franco Mufioz, Miguel Fadic, Carlos Hernandez, Jorge Baier

Stubborn Sets Pruning for Privacy Preserving Planning .........ccooooieiiiiniiiieee e 178
Tim Schulte

ABSTRACTS

k-Nearest Neighbors on Road Networks: Euclidean Heuristic ReVISIted.........c.ccevvreivnivninsiieieeiere e 184
Tenindra Abeywickrama, Muhammad Aamir Cheema, David Taniar

Extended Abstract: The Heuristic Search Research FramewWOrK .........c.eooovcviiiieiiii ittt 186
Meir Goldenberg

Author Index





