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[Abstract]

In this paper, we designed and implemented the mobile-based winter sport content using Unity3D game engine. The
implemented mobile contents consisted of sleigh games such as bobsleigh, luge and skeleton, which are winter sports. And,
physical forces such as centrifugal force and gravity acceleration were applied to provide users with realism, sense of reality and
sensation of immersion. These physical forces can realistically produce the physical action of moving up and down the slope
naturally similar to the actual game in the straight and curve sections during the sleigh game. As a result of the experiment, the
physical force-based sleigh game was operated according to the designed configuration, and could provide the users with realism
and sense of reality. In addition, the implementation of the mobile sleigh game is expected to increase the interest of the less

popular sports in winter sports.
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Table 1. Code for applying the physical force

variable content variable content
m weight, mass N speed, acceleration
g=9.8f | gravity acceleration r radius
functions

float GetDownForce(float angle) { // force to rise by centrifugal force
float force = (m * g) * Mathf.Sin(angle * Mathf. Deg2Rad);
return force;

}

float GetUpForce(float angle) { // force to descend by gravity
float force = (m * v * v/ r) * Mathf.Cos(angle * Mathf. Deg2Rad);
return force;

}

float GetForce(float angle) { // Sum of two forces vector
return GetUpForce(angle) - GetDownForce(angle);

}
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S/W Visual Studio 2017, 3ds Max 2015, Photoshop CS6
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