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Development of a 3D Virtual Reality Simulation for Astronomy Education

Tsuneo NODA ™!

Abstract

In astronomy and astrophysics, gravity is the dominant force. Further-more, it is difficult to imagine the movement
of astronomical objects in a gravitational field by even the university students studying science. Many students who
have studied these topics in textbooks or two-dimensional sim-ulations do not understand the movement of celestial
bodies. These students believe that even if the orbital elements are different, the celestial bodies are orbiting on the
same plane. In astronomy lecture, providing students with a three-dimensional image of the movements of celestial
bodies is difficult even when a stellar simulator, eg. Mitaka, is used. Recently, virtual reality (VR) devices have become
readily available. By employing a VR device, we can “dive” into a virtual space constructed by a computer and “observe”
what happens in the space. Hand controllers that enable a user to “touch” the vir-tual objects in the space, and influence
their movements are also available. We have developed an educational simulation that demonstrates a stellar system,
visualizing it in a VR environment. In this application, an operator can “throw” a planet into the stellar system and
“observe” the simulated movements of planet caused by the actions of the operator.
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Source 1 : grav.cs

1 |using System.Collections;

2 |using System.Collections.Generic;

3 |using UnityEngine;

4

5 |[public class grav : MonoBehaviour {

6

7 private Rigidbody rd;

8

9 // Use this for initialization

10 void Start () {

11 rd = GetComponent<Rigidbody>();

12 }

13

14 // Update is called once per frame

15 void Update () {

16 GameObject[] Objects =

17 GameObject.FindGameObjectsWithTag("grav") ;
18 foreach (GameObject ObjectA in Objects) {
19 ApplyGrav(rd, ObjectA.GetComponent<Rigidbody>());
20

21 }

22

23 void ApplyGrav(Rigidbody Me, Rigidbody GS) {

24 Vector3 distance = GS.transform.position -
25 Me.transform.position;

26 double r = distance.magnitude;

27 double G = 1.2e-6;

28 if (r > 0.01) {

29 double force = G * Me.mass *

30 GS.mass / (double)Mathf.Pow((float)r, 2f);
31 Me.AddForce(distance.normalized *

32 (float)force, ForceMode.Force) ;
33 }

34 }

35 |}
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