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Abstract

This article analyses quiescence search in an imperfect-information game, Stratego. We point out that
there are two key problems. The first problem is the search overhead, and the second problem is the limited
information gain. A possible solution to the first and second problem is an Evaluation-Based Quiescence
Search (EBQS). Experiments show that this solution improves the playing strength of a Stratego program.

1 Introduction

Chess programs perform an exhaustive search on a limited part of the game tree. At a leaf node, a second
search is sometimes performed, the so-called quiescence search (QS) [9, 13, 14, 20]. The purpose of this
search is that only ‘quiet’ positions are evaluated (i.e., with no wild swings in the future). Performing such a
QS will largely reduce the horizon effect. The need for evaluating quiet positions has been identified in the
literature for quite some time [21, 25].

In spite of the fact that quite some research has been done for QS in perfect-information games, the
effect of QS in imperfect-information games remains unknown. The imperfect-information game we have
chosen is Stratego.! Just like in Chess, gaining material is an important factor. A horizon effect may arise for
positions where an exchange of material is possible due to capturing. Stratego is therefore a good candidate
for applying QS. In this article we will reveal two problems of using QS in Stratego. The first problem is
the search overhead, and the second problem is the limited information gain. We propose Evaluation-Based
Quiescence Search (EBQS) to solve these problems.

This article will first explain the rules of Stratego in Section 2. Next, the standard search technique
for non-deterministic board games, called EXPECTIMAX, is described in Section 3. This technique can be
applied to imperfect-information games as well. Thereafter, Section 4 presents QS. We discuss the problems
and the possible solution EBQS in Section 5. Finally, Section 6 shows the experiments and Section 7 presents
the conclusions.

2 Stratego

Stratego is an imperfect-information zero-sum game. It was developed at least as early as 1942 by Mogen-
dorff. The game was sold by the Dutch publisher Smeets and Schippers between 1946 and 1951 [8]. In this
section, we will first briefly describe the rules of the game (2.1) and thereafter present related work (2.2).
Finally, in Subsection 2.3 the evaluation function is briefly discussed.

2.1 Rules

The following rules are an edited version of the Stratego rules published by the Milton Bradley Company in
1986 [5]. Stratego is played on a 10x 10 board. The players, Red and Blue, place each of their 40 pieces in
a 4x10 area, in such a way that the back of the piece faces the opponent. The movable pieces are divided
in ranks (from the lowest to the highest): Spy, Scout, Miner, Sergeant, Lieutenant, Captain, Major, Colonel,
General and Marshal. Each player has also two types of unmovable pieces, the Flag and the Bomb.

1StrategoTM is a registered trademark of Hausemann & Hotte N.V., Amsterdam, The Netherlands. All Rights Reserved.
























