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# # 6370455921 : MAJOR ELECTRICAL ENGINEERING
KEYWORD: Metaverse, virtual museums, Multiplayer, multi-user virtual
environment
Yada Angsananont : Development of Virtual Chulalongkorn University
Museum for Multiuser. Advisor: Prof. LUNCHAKORN WUTTISITTIKULKIJ,
Ph.D.

This thesis implements Chulalongkorn University Museum in a virtual
world for use on computer devices. It covers the entire building and presents the
exhibition in a virtual world that displays stories related to the history of
Chulalongkorn University, similar to the real exhibition on the 4th floor of the
building. Our system can support multiple users simultaneously, in which each
user can create a variety of new characters to freely express themselves in the
virtual world and have their own identity. Visitors can change the camera's view to
be close-up or far away, allowing them to read content and messages and move
freely whether walking, running, jumping, or even teleporting to different locations.
Historical knowledge is presented in the form of audio commentary, images,
videos, and text, allowing visitors to learn about history and important events of
Chulalongkorn University together with others at any time without having to be in
the same place. Initial results of the experiment with users who were not familiar
with virtual world technology revealed that users were excited and satisfied with
the new experience gained from navigating the virtual museum world mainly due
to its realism and ease of access. The outcome of this thesis work serves as an
inspiration to the future development of a new dimension in disseminating the

historical stories of Chulalongkorn University at global scale.

Field of Study:  Electrical Engineering Student's Signature .......ccoecevvieennen

Academic Year: 2023 Advisor's Signature ..o
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wadaildausiufuaeufinmes (PC-Based VR Headsets) aaidn
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nsdnnilenia (Mobile Headsets)
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NetworkRunnerHandler.cs

using UnityEngine;

using Fusion;

using Fusion.Sockets;

using UnityEngine.SceneManagement;

using System.Threading.Tasks;
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using System;

using System.Ling;

public class NetworkRunnerHandler : MonoBehaviour
{

public NetworkRunner networkRunnerPrefab;

NetworkRunner networkRunner;
void Start()
{
networkRunner = Instantiate(networkRunnerPrefab);

networkRunner.name = "Network runner";

var clientTask = InitializeNetworkRunner(networkRunner,
GameMode.AutoHostOrClient,
NetAddress.Any(), SceneManager.GetActiveScene().buildindex, null);
Debug.Log($"Server NetworkRunner started.");
}
protected virtual Task InitializeNetworkRunner(NetworkRunner runner, GameMode
gameMode, NetAddress address, SceneRef scene, Action<NetworkRunner> initialized)
{
var sceneManager =
runner.GetComponents(typeof(MonoBehaviour)).Of Type<INetworkSceneManager>().Fir
stOrDefault();
if (sceneManager == null)
{
sceneManager =
runner.gameObject. AddComponent<NetworkSceneManagerDefault>();
}
runner.Providelnput = true;
return runner.StartGame(new StartGameArgs

{
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GameMode = gameMode,
Address = address,

Scene = scene,

SessionName = "TestRoom",
Initialized = initialized,
SceneManager = sceneManager

b;
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NetworkRunner wagldan3us Spawner.cs ussgilaridu Stub 1 ludiuvesaniudazilin
w3 PlayerPrefab Msseuliiiiolianansasndandunuildifuoinidads q ludiliodis
an3udde NetworkPlayer.cs, NetworkCharactorControllerPrototypeCustom.cs,
CharactorMovementHandle.cs, CharactorinputHandler.cs wagAnulWiUUA

NetworkObject

Spawner.cs

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

using Fusion;

using Fusion.Sockets;

using System;

public class Spawner : MonoBehaviour, INetworkRunnerCallbacks

{
public NetworkPlayer playerPrefab;
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//Other compoents

CharacterinputHandler characterlnputHandler;
void Start()

{

}
public void OnPlayerJoined(NetworkRunner runner, PlayerRef player)
{
if (runner.IsServer)
{
Debug.Log("OnPlayerJoined we are server. Spawning player");
runner.Spawn(playerPrefab, Utils.GetRandomSpawnPoint(),
Quaternion.identity, player);
}
else Debug.Log("OnPlayerJoined");
}
public void Onlnput(NetworkRunner runner, Networkinput input)
{
if (characterinputHandler == null && NetworkPlayer.Local != null)
characterinputHandler =

NetworkPlayer.Local.GetComponent<CharacterinputHandler>();

if (characterinputHandler != null)
input.Set(characterinputHandler.GetNetworkinput());

}

public void OnConnectedToServer(NetworkRunner runner) {
Debug.Log("OnConnectedToServer"); }

public void OnPlayerLeft(NetworkRunner runner, PlayerRef player) { }

public void OnlnputMissing(NetworkRunner runner, PlayerRef player, Networkinput
input) { }

public void OnShutdown(NetworkRunner runner, ShutdownReason
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shutdownReason) { Debug.Log("OnShutdown"); }

public void OnDisconnectedFromServer(NetworkRunner runner) {
Debug.Log("OnDisconnectedFromServer"); }

public void OnConnectRequest(NetworkRunner runner,
NetworkRunnerCallbackArgs.ConnectRequest request, byte[] token) {
Debug.Log("OnConnectRequest"); }

public void OnConnectFailed(NetworkRunner runner, NetAddress remoteAddress,
NetConnectFailedReason reason) { Debug.Log("OnConnectFailed"); }

public void OnUserSimulationMessage(NetworkRunner runner,
SimulationMessagePtr message) { }

public void OnSessionListUpdated(NetworkRunner runner, List<SessionInfo>
sessionList) { }

public void OnCustomAuthenticationResponse(NetworkRunner runner,
Dictionary<string, object> data) { }

public void OnHostMigration(NetworkRunner runner, HostMigrationToken
hostMigrationToken) { }

public void OnReliableDataReceived(NetworkRunner runner, PlayerRef player,
ArraySegment<byte> data) { }

public void OnScenel.oadDone(NetworkRunner runner) { }

public void OnSceneloadStart(NetworkRunner runner) { }

Tuaasu Spawner.cs 9zin15a@519 INetworkRunnerCallback Faazvili Network
runner lufiafuanunsaldinoudussundiiaziiatu Tae Network runner agasiaiuoay
andfiadsduanldlaesnlui@ deldldnudngssuy gnd1dsiide OnPlayerloined faggn
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NetworkPlayer.cs

using System.Collections;

using System.Collections.Generic;
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using UnityEngine;

using Fusion;

public class NetworkPlayer : NetworkBehaviour, IPlayerleft

{

public static NetworkPlayer Local { get; set; }
void Start()
{

}
public override void Spawned()
{
if (Object.HasInputAuthority)
{
Local = this;
Debug.Log("Spawned local player");
}
else Debug.Log("Spawned remote player"),
}
public void PlayerLeft(PlayerRef player)
{
if (player == Object.InputAuthority)

Runner.Despawn(Object);

Va9 NEN15a51909URNATUNIMET Network runner waagiifiiutoyadunn
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PlayerRef szyaniugvosdldeuminuu Wlinsiivdeyaanizvesdldau aeluaasy

NetworkPlayer.cs #azasnsyamdaiiold PlayerRef dmsudnuunaniugsldanumduniy

seuu nefldaun PlayerRef fid1dunndu PlayerCount-1 aggnimualinduidives

Finesivisesunitlead wagldeuduidiunaznatadulaaieuviviud




36

CharactorMovementHandle.cs

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using Fusion;
public class CharacterMovementHandler : NetworkBehaviour
{

Vector2 viewlnput;

//Rotation

float cameraRotationX = 0;

//Other

NetworkCharacterControllerPrototypeCustom
networkCharacterControllerPrototypeCustom;

Camera localCamera;

private void Awake()

{

networkCharacterControllerPrototypeCustom =
GetComponent<NetworkCharacterControllerPrototypeCustom>();
localCamera = GetComponentinChildren<Camera>();
}
void Start()

}
void Update()
{
cameraRotationX += viewlnput.y * Time.deltaTime *
networkCharacterControllerPrototypeCustom.viewUpDownRotationSpeed;

cameraRotationX = Mathf.Clamp(cameraRotationX, -90, 90);

localCamera.transform.localRotation = Quaternion.Euler(cameraRotationX, 0, 0);
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public override void FixedUpdateNetwork()
{
if (Getinput(out NetworkinputData networkinputData))
{
//Rotate the view

networkCharacterControllerPrototypeCustom.Rotate(networkinputData.rotationlnput);

//Move

Vector3 moveDirection = transform.forward *
networklnputData.movementinput.y + transform.right *
networklnputData.movementinput.x;

moveDirection.Normalize();

networkCharacterControllerPrototypeCustom.Move(moveDirection);

//Jump

if(networkinputData.isJumpPressed)

networkCharacterControllerPrototypeCustom.Jump();

}

public void SetViewInputVector(Vector2 viewlnput)

{

this.viewlnput = viewlnput;
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