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Abstract: We have proposed ”Digital Curling” to simulate the behavior of curling stones on PC and to use
it for AI development and strategic support in curling. At the time of its first development, digital curling
was a simple implementation due to the lack of actual measurement data on stone behavior, so it was not
able to reproduce actual curling in many areas. In order to apply digital curling to research on strategic
support for actual curling, it is essential to improve it and make it closer to the actual measurement data.
In this study, we implemented the simulator based on a scratch-guide model and an original simulator, and
compared them with actual measurement data, using recently published actual measurement data on stone
behavior as a reference. As the result, it was shown that the original simulator was closer to the actual
measurement data. In addition, we propose a new ”Digital Curling” using this simulator.
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Fig. 1 A curling stone. The left figure is the view of the stone

\\

Running band

from the side. The right figure is the view of the stone
from the bottom. Running band is shown in red. Its
width is 0.6cm.
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Fig. 2 Schematic diagram of scratch guide model. (a) The

running band (pink circles) in front of a stone makes

scratches on a ice sheet (blue curves). (b) When the

running band behind the stone (its trajectories are

green curves) crosses the scratches, lateral forces are

caused.

Stone velocity

>
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Fig. 3 In scratch guide model, lateral force is caused where

scratches made by the running band in front of a stone
(blue line) cross the running band behind the stone (its

trajectory is green line).
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Fig. 4 Curl velocity (see section 3).
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Fig. 5 Firiction coefficient versus velocity of stones. Regres-
sion curve is indicated by eq. 4. The actual data is

adapted from [8].
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Fig. 6 Implementation of a simulator in the previous Digital
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Fig. 7 Comparison of trajectories of stones. The actual data

is adapted from [4].
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Fig. 8 Comparison of friction coefficient. The actual data is
adapted from [8].
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Fig. 9 Comparison of friction coefficient. The actual data is
adapted from [8].
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Fig. 10 Comparison of time transition of angular velocity of

stones. The actual data is adapted from [10].
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Fig. 11 Comparison of curl distance versus total number of
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rotations. The actual data is adapted from [13].
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Table 1 Comparison of execution time for each simulator.
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