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Recognition of Go Game Positions using Obstacle Analysis and
Background Update
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Abstract

Conventional methods of automatically recording Go game positions do not properly consider obstacles (hand or object) on a
Go board during the Go game. If the Go board is blocked by obstacles, the position of a Go stone may not be correctly
recognized, or the sequences of moves may be stored differently from the actual one. In the proposed algorithm, only the complete
Go board image without obstacles is stored as a background image and the obstacle is recognized by comparing the background
image with the current input image. To eliminate the phenomenon that the shadow is mistaken as obstacles, this paper proposes
the new obstacle detection method based on the gradient image instead of the simple differential image. When there is no obstacle
on the Go board, the background image is updated. Finally, the successive background images are compared to recognize the
position and type of the Go stone. Experimental results show that the proposed algorithm has more than 95% recognition rate in

general illumination environment.
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Fig. 1. An example of a pixel group region near the intersection for
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Table 1. Characteristics and environment of test video

Test Video Environmentt

It is a video of a Go game taken with
the camera's focus and brightness
automatic control function turmed on.
The internal parameters and the
automatic brightness control are off, but
there is a process where the shooting
angle is low and black stones are not
followed by white stones, or stones are
removed.

It is a very fast video of a Go game
with the focus and brightness
automatic control tumed off, but the
interval between placing a stone is
within 0.2 to 0.3 seconds.

TestSet_00, TestSet_01

TestSet_02, TestSet 03

TestSet_04

The intemal parameters and automatic
brightness control were turned off, and
the angle between the Go-board and
the camera was about 45 °, which
was taken indoors. The interval
between placing a stone was about 5
seconds to 10 seconds, and we shoot
a game of a Omok, not a Go.

TestSet_05, TestSet_06

The shooting environment is the same
as the above item, and it is a video
TestSet_07 ~ TestSet_09 | that placing a stone at the intersection
above the board) has over 100

moves.
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Fig. 12. Experimental result image of algorithm test
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Table 2. Recognition of Go game positions test using test video

Test Video Smartphone / WebCam Model resolution fps N, G P, (%)
TestSet_00 Samsung Galaxy Note 5 1080p 30.0 151 10 6.62
TestSet_01 Samsung Galaxy Note 5 1080p 30.0 137 48 35.03
TestSet_02 Logitech ¢920 HD Pro 1080p 30.0 33 32 96.97
TestSet_03 Logitech ¢920 HD Pro 1080p 30.0 52 51 98.07
TestSet_04 Logitech ¢920 HD Pro 1080p 30.0 120 104 86.67
TestSet_05 iPhone 6s+ 1080p 30.0 31 31 100
TestSet_06 iPhone 6s+ 1080p 30.0 46 46 100
TestSet_07 Xiaomi Redmi Note 3 1080p 30.0 100 100 100
TestSet_08 Xiaomi Redmi Note 3 1080p 30.0 146 146 100
TestSet_09 Xiaomi Redmi Note 3 1080p 30.0 130 128 98.46
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