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Introduction

* Design an autonomous and portable mixed-
reality system that enables a computer to play

games against a human
 Will use standard chessboard an

d pieces
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Goals

e Goals
— Design recognition engine

— Focus our efforts on recognition and
arbitration

— Build simple Al
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Prior Work

e 2002, Ecole Polytechnique

— 3 students design autonomous chess
playing robot with vision and a robotic
arm

| o« Jamca

— A small, simple, open-source chess
board implementation




Prior Work

e Internet chess community

— Many, many playing engines and
board display programs

— Most are open and/or interoperable via
existing standards

— We aim for standards compliance!!
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Representation

 Checkmate “knows” how to play
chess

 Board Is represented In internal
| structures

* Implements all chess rules
— 50-move rule
— En-passant

‘I — Castling




The Board
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Calibration

e How does It “see” the chess board?
— Auto-calibrate camera for specific
lighting conditions
« Gamma, color balance, etc.

— Calibrate board
e User clicks on corners

— Checkmate knows board geometry

e Using corners of board, it unprojects
board plane to an orthogonal view
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Gameplay

— Stores camera shot
— Calculates perspective matrix
] — Divides unit square into regions
. —Maps camera regions to unit regions

| — Determines changes to centers of
squares

‘1 — Finds most-changed




Gameplay (cont.)

Move Finding

- Unit Square Actual Image
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Gameplay (cont.)

o Artificial Intelligence
— Input: List of legal moves
— QOutput: A “good” move

L — Point system (10, 5, 3, 3, 1)
# a

. ? e ot
& 141113

P -




Gameplay cont.

o Artificial Intelligence (cont.)

— Classification of moves
e Capture
e Risk
e Evasion
— Want to capture safely if possible




Implementation

« Demo time
— Play a game of chess
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Challenges

» Accurately handling real-world piece
movement
— Black VS white pieces
— Nonstandard board/piece colors
— Abnomal lighting, off-color or off-center

— Getting a reliable camera angle to
avoid occlusion




Future Work

e Smooth and natural autonomous
Interaction

— Showing which piece the computer
wants to move, and to where

— Explaining what is wrong with an illegal
move that has been made by the
player




Discussion

* Q/A




