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Abstract

In this paper, we propose a physics simulation for augmented reality (AR) billiards content. The characteristics
of the physics simulation for the proposed AR billiards content are as follows. First, physical equations are derived
by calculating the force and moment of inertia applied to the billiards ball to realize the motion of the billiards
ball similar to the real one in the AR environment. Then, we determine the velocity and angular velocity of the
virtual billiards ball associated with the rotation of the virtual billiards ball with respect to the impact point.
Second, using some vectors such as incidnet vector, normal vector, reflection vector, the trajectory of the virtual
billiards ball would be implement. these equations are applied to AR environment so that AR billiards content
could be implement. This physics simulation allows users to feel like the real world using a virtual pool table and
induce them to interact with the real environment. As a result of the experiment, the accuracy range between the
path of the real billiards ball and the path of the virtual billiards ball was calculated to be 97.75% to 99.11%.
Therefore, it was determined that the performance of the physics simulation for the AR billiards content proposed
in this paper performs similarly to the path of the real billiards ball.
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Fig. 1. Overview of the proposed physics simulation in
this paper.
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Fig. 6. The Expression of determination of virtual
billiards ball’s velocity.
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®

Fig. 8. Realization of the trajectory of a virtual billiard
ball using incident vectors, normal vectors,
reflection vectors.
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Table 1. Accuracy between the path of the real billiards
ball and the path of the virtual billiards ball.

B 1 46 9780 729 K 978 #2o| NaT
#.Path Number Accuracy(%)
#1 98.53
#2 97.75
#3 98.5
#4 98.93
#5 98.29
#6 98.25
#7 98.39
#8 99.11
mean 98.47
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