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ДОДАТОК A 

Графічний матеріал кваліфікаційної роботи  
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ДОДАТОК Б 

 Лістинг скриптів 

 

 

Б.1 Скрипт кімнати 

 

public class Room : MonoBehaviour 

{ 

    public List<DoorСontainer> doors; 

     

    public DoorСontainer GetRandomDoor(Random random)  

    { 

        doors.Shuffle(random); 

        return GetFirst(); 

    } 

 

    public bool IsOpen()=> 

  doors.Any(x=>x.open); 

 

    public DoorStorage GetFirst()=> 

          doors.FirstOrDefault(x=>x.open);     

} 

 

Б.2 Скрипт переміщення 

 

using UnityEngine; 

     

[RequireComponent(typeof(Rigidbody))] 

[RequireComponent(typeof(CapsuleCollider))] 

public class Movement : MonoBehaviour 

{ 

    [SerializeField] float _speed = 0.3f; 

    [SerializeField] float _jumpForce = 1f; 

    [SerializeField] Transform _camera; 

    [SerializeField] float _turnSmoothVelocity; 

    [SerializeField] LayerMask _groundLayer = 1;  

 

    private Rigidbody _rb; 

    private CapsuleCollider _collider; 

 

    private bool _isGrounded 

    { 

        get  

        { 

            var bottomCenterPoint = new 

Vector3(_collider.bounds.center.x, _collider.bounds.min.y, 

_collider.bounds.center.z); 
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            return Physics.CheckCapsule(_collider.bounds.center, 

bottomCenterPoint, _collider.bounds.size.x / 2 * 0.9f, 

GroundLayer); 

           

        } 

    } 

 

    private Vector3 _movementVector 

    { 

        get 

        { 

            var horizontal = Input.GetAxis("Horizontal"); 

            var vertical = Input.GetAxis("Vertical"); 

 

            return new Vector3(horizontal, 0.0f, 

vertical).normalized; 

        } 

    } 

 

    void Start() 

    { 

        _rb = GetComponent<Rigidbody>(); 

        _collider = GetComponent<CapsuleCollider>();         

        _rb.constraints = RigidbodyConstraints.FreezeRotationX | 

RigidbodyConstraints.FreezeRotationZ  | 

RigidbodyConstraints.FreezeRotationY ;        

    } 

 

    void FixedUpdate() 

    { 

        JumpLogic(); 

        MoveLogic(); 

    } 

 

    private void MoveLogic() 

    { 

        if (_movementVector != Vector3.zero) 

        { 

 

            _rb.transform.rotation = 

Quaternion.AngleAxis(Mathf.SmoothDampAngle(_rb.transform.eulerAn

gles.y, 

                (Mathf.Atan2(_movementVector.x, 

_movementVector.z) * Mathf.Rad2Deg + _camera.eulerAngles.y), 

                ref _turnSmoothVelocity, 0), Vector3.up); 

 

            _rb.AddForce(_rb.transform.forward * _speed, 

ForceMode.Impulse); 

        } 

    } 

 

    private void JumpLogic() 

    { 
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        if (_isGrounded && Input.GetAxis("Jump") > 0) 

            _rb.AddForce(Vector3.up * _jumpForce, 

ForceMode.Impulse); 

    } 

} 

 

 

Б.3 Скрипт стану дверей 

 

namespace DungeonRaider 

{ 

    public class Door: MonoBehaviour 

    { 

        [SerializeField] bool _isOpen = true;        

        [SerializeField] GameObject _voxelOwner; 

        [SerializeField] DoorСontainer _container; 

        [SerializeField] DoorView _view;         

    } 

} 

 

Б.4 Скрипт генерації підземелля 

 

public class DungGenerator : MonoBehaviour 

{ 

    public DungeonController data;     

    private GameObject startRoom; 

    public int targetRooms = 10; 

    public List<Room> rooms = new List<Room>(); 

    public List<DoorView> doors = new List<DoorView>(); 

 

    private float voxelPixelSize = 10f; 

 

    public List<Room> openSet = new List<Room>(); 

    public Dictionary<Vector3, GameObject> globalVoxels = new 

Dictionary<Vector3, GameObject>(); 

    public List<GameObject> doorVoxelsTest = new 

List<GameObject>(); 

   

 

 

    void Start() 

    { 

        random = new Random(); 

        roomsCount = 0; 

        globalVoxels = new Dictionary<Vector3, GameObject>(); 

        dungeonSet = Random.Range(0, data.sets.Count - 1); 

 

        StartGeneration(); 

    } 

 

    private void StartGeneration() 
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    { 

        rooms = new List<Room>(); 

        doors = new List<DoorView>(); 

 

        var spawn = Random.Range(0, 

data.sets[dungeonSet].spawns.Count - 1); 

        var room = 

Instantiate(data.sets[dungeonSet].spawns[spawn].gameObject); 

        startRoom = room; 

        rooms.Add(room.GetComponent<Room>()); 

        room.transform.parent = gameObject.transform; 

        openSet.Add(room.GetComponent<Room>()); 

        room.GetComponent<Volume>().RecalculateBounds(); 

        AddGlobalVoxels(room.GetComponent<Volume>().voxels); 

        roomsCount++; 

 

        while (openSet.Count > 0) 

        {  

            GenerateNextRoom(); 

        } 

         

     

        for (int i = 0; i < rooms.Count; i++) { 

            for (int j = 0; j < rooms[i].doors.Count; j++) { 

                if (rooms[i].doors[j].door == null) { 

                    var d = 

(Instantiate(data.sets[dungeonSet].doors[0].gameObject)).GetComp

onent<DoorView>(); 

                    doors.Add(d); 

                    rooms[i].doors[j].door = d; 

                    rooms[i].doors[j].sharedDoor.door = d; 

                     

                    d.gameObject.transform.position = 

rooms[i].doors[j].transform.position; 

                    d.gameObject.transform.rotation = 

rooms[i].doors[j].transform.rotation; 

                    d.gameObject.transform.parent = 

gameObject.transform; 

                } 

            } 

        } 

    } 

     

    private void AddGlobalVoxels(List<GameObject> voxels) { 

        for (int i = 0; i < voxels.Count; i++) {             

var position = 

RoundVec3ToInt(voxels[i].gameObject.transform.position); 

            if (!globalVoxels.ContainsKey(position))  

                globalVoxels.Add(position, voxels[i]);             

        } 

    } 

     

    private Vector3 RoundVec3ToInt(Vector3 v) { 
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        return new Vector3(Mathf.RoundToInt(v.x), 

Mathf.RoundToInt(v.y), Mathf.RoundToInt(v.z)); 

    } 

     

     private void GenerateNextRoom() { 

    var lastRoom = startRoom.GetComponent<Room>(); 

    if (openSet.Count > 0) lastRoom = openSet[0]; 

     

    var possibleRooms = new List<Room>(); 

    for (int i = 0; i < 

data.sets[dungeonSet].roomTemplates.Count; i++) { 

        

possibleRooms.Add(data.sets[dungeonSet].roomTemplates[i]); 

    } 

    possibleRooms.Shuffle(random); 

 

    GameObject newRoom; 

    DoorStorage door; 

    var roomIsGood = false; 

 

    

    do { 

        for (int i = 0; i < doorVoxelsTest.Count; i++) { 

            DestroyImmediate(doorVoxelsTest[i]); 

        } 

        doorVoxelsTest.Clear(); 

 

        if (roomsCount > targetRooms)         

            possibleRooms = 

GetAllRoomsWithOneDoor(possibleRooms);        

 

               

        var doors = 0; 

        var tryAgain = false; 

        GameObject roomToTry; 

        var r = Random.Range(0, possibleRooms.Count - 1); 

        roomToTry = possibleRooms[r].gameObject;  

        doors = roomToTry.GetComponent<Room>().doors.Count; 

 

        if(doors == 1 && possibleRooms.Count > 1)  

        { 

            var chance = 1f - Mathf.Sqrt(((float)roomsCount / 

(targetRooms));  

            var randomValue = (float)random.NextDouble(); 

            if (randomValue < chance) { 

                r = Random.Range(0, possibleRooms.Count - 1); 

                roomToTry = possibleRooms[r].gameObject; 

 

                doors = 

roomToTry.GetComponent<Room>().doors.Count; 

                if (doors == 1 && possibleRooms.Count > 1) { 

                   var chance2 = 1f - 

Mathf.Sqrt(((float)roomsCount / targetRooms));  
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                   var randomValue2 = 

(float)random.NextDouble(); 

                    if (randomValue2 < chance2) { 

                        r = Random.Range(0, possibleRooms.Count 

- 1); 

                        roomToTry = possibleRooms[r].gameObject; 

                    } 

                } 

            }  

        } 

        possibleRooms.RemoveAt(r); 

           

        newRoom = Instantiate(roomToTry); 

        newRoom.transform.parent = gameObject.transform; 

        door = ConnectRooms(lastRoom, 

newRoom.GetComponent<Room>()); 

 

         

        var v = newRoom.GetComponent<Volume>(); 

        var ro = newRoom.GetComponent<Room>(); 

        var overlap = false; 

        for (int i = 0; i < v.voxels.Count; i++) { 

            if 

(globalVoxels.ContainsKey(RoundVec3ToInt(v.voxels[i].gameObject.

transform.position))) { 

                 

                overlap = true; 

                continue; 

            } 

 

            for (int j = 0; j < openSet.Count; j++) { 

                for (int k = 0; k < openSet[j].doors.Count; k++) 

{ 

                    if(!openSet[j].doors[k].open) continue; 

                    if (openSet[j].doors[k] == door) continue; 

                    var rot = 

NormalizeAngle(Mathf.RoundToInt(openSet[j].doors[k].transform.ro

tation.eulerAngles.y)); 

                    var direction = new Vector3(); 

                    if (rot == 0)  

                        direction = new Vector3(1f, 0f, 0f); 

                    else if (rot == 90) 

                        direction = new Vector3(0f, 0f, -1f); 

                     else if (rot == 180) 

                        direction = new Vector3(-1f, 0f, 0f); 

                    else if (rot == 270)  

                        direction = new Vector3(0f, 0f, 1f); 

                     

                    var g = 

GameObject.CreatePrimitive(PrimitiveType.Sphere); 

                    g.transform.position = 

openSet[j].doors[k].voxelOwner.transform.position + (direction * 

v.voxelScale); 
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                    doorVoxelsTest.Add(g); 

                    if 

(RoundVec3ToInt(v.voxels[i].gameObject.transform.position) == 

RoundVec3ToInt(openSet[j].doors[k].voxelOwner.transform.position 

+ (direction * v.voxelScale))) { 

                        overlap = true; 

                    }  

                } 

            } 

        } 

 

        bool hasSpace = true; 

        if (!overlap) { 

            for (int i = 0; i < ro.doors.Count; i++) {                

                if (!ro.doors[i].open) continue; 

                if (ro.doors[i] == 

newRoom.GetComponent<Room>().GetFirstOpenDoor()) continue; 

                                float rot = 

NormalizeAngle(Mathf.RoundToInt(ro.doors[i].transform.rotation.e

ulerAngles.y)); 

                Vector3 direction = new Vector3(); 

                if (rot == 0) 

                   direction = new Vector3(1f, 0f, 0f); 

                 else if (rot == 180)  

                    direction = new Vector3(-1f, 0f, 0f); 

                else if (rot == 90)  

                    direction = new Vector3(0f, 0f, -1f); 

                else if(rot == 270) 

                    direction = new Vector3(0f, 0f, 1f); 

                 

                var g = 

GameObject.CreatePrimitive(PrimitiveType.Sphere); 

                g.transform.position = 

ro.doors[i].voxelOwner.transform.position + (direction * 

v.voxelScale); 

                doorVoxelsTest.Add(g); 

 

                if 

(globalVoxels.ContainsKey(RoundVec3ToInt(ro.doors[i].voxelOwner.

transform.position + (direction * v.voxelScale)))) { 

 

                    hasSpace = false; 

                    break; 

                }  

                    for (int j = 0; j < openSet.Count; j++) { 

                        for (int k = 0; k < 

openSet[j].doors.Count; k++) { 

                            if (!openSet[j].doors[k].open) 

continue; 

                            var rot2 = 

NormalizeAngle(Mathf.RoundToInt(openSet[j].doors[k].transform.ro

tation.eulerAngles.y)); 

                 Vector3 direction2 = new Vector3(); 
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                      if (rot2 == 0)                                  

                      direction2 = new Vector3(1f, 0f, 0f); 

                      else if (rot2 == 180)  

                      direction2 = new Vector3(-1f, 0f, 0f); 

                      else if (rot2 == 90)                                  

                      direction2 = new Vector3(0f, 0f, -1f); 

                      else if (rot2 == 270)  

                      direction2 = new Vector3(0f, 0f, 1f);                             

 if (RoundVec3ToInt(ro.doors[i].voxelOwner.transform.position + 

(direction*v.voxelScale)) == 

RoundVec3ToInt(openSet[j].doors[k].voxelOwner.transform.position 

+ (direction2*v.voxelScale))) { 

                                hasSpace = false; 

 

                                break; 

                            } 

                        } 

                        if (!hasSpace) break; 

                    } 

                } 

            } 

        }  

 

        if (!overlap && hasSpace) 

            roomIsGood = true; 

         else  

            DestroyImmediate(newRoom);            

         

    } while (possibleRooms.Count > 0 && !roomIsGood); 

     

    if (roomIsGood) {      

     

        var otherDoor = 

newRoom.GetComponent<Room>().GetFirstOpenDoor(); 

        door.sharedDoor = otherDoor; 

        otherDoor.sharedDoor = door; 

 

        door.open = false; 

        newRoom.GetComponent<Room>().GetFirstOpenDoor().open = 

false; 

 

        rooms.Add(newRoom.GetComponent<Room>()); 

 

        AddGlobalVoxels(newRoom.GetComponent<Volume>().voxels); 

        if (!lastRoom.hasOpenDoors()) openSet.Remove(lastRoom); 

        if (newRoom.GetComponent<Room>().hasOpenDoors()) 

openSet.Add(newRoom.GetComponent<Room>()); 

        roomsCount++; 

 

       

    }       
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Б.5 Скрипт генерації висот ландшафту 

 

public static class HeightMapGenerator 

{ 

 public static HeightMap GenerateHeightMap(int width, int 

height, HeightMapSettings settings, Vector2 sampleCentre)  

 { 

  var values = Noise.GenerateNoiseMap (width, height, 

settings.noiseSettings, sampleCentre); 

 

  var heightCurve_threadsafe = new AnimationCurve 

(settings.heightCurve.keys); 

 

  var minValue = float.MaxValue; 

  var maxValue = float.MinValue; 

 

  for (var i = 0; i < width; i++)  

  { 

   for (var j = 0; j < height; j++)  

   { 

    values [i, j] *= 

heightCurve_threadsafe.Evaluate (values [i, j]) * 

settings.heightMultiplier; 

 

    if (values [i, j] > maxValue)   

   

     maxValue = values [i, j]; 

     

    if (values [i, j] < minValue)  

     minValue = values [i, j];  

   

   } 

  } 

 

  return new HeightMap (values, minValue, maxValue); 

 } 

 

} 

 

public struct HeightMap  

{ 

 public readonly float[,] values; 

 public readonly float minValue; 

 public readonly float maxValue; 

 

 public HeightMap (float[,] values, float minValue, float 

maxValue) 

 { 

  this.values = values; 

  this.minValue = minValue; 

  this.maxValue = maxValue; 

 } 
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} 

 

 

Б.6 Скрипт текстур для матеріалу ландшафту 

 

[CreateAssetMenu()] 

public class TextureData : UpdatableData { 

 

 const int textureSize = 512; 

 const TextureFormat textureFormat = TextureFormat.RGB565; 

 

 public Layer[] layers; 

 

 float savedMinHeight; 

 float savedMaxHeight; 

 

 public void ApplyToMaterial(Material material) { 

   

  material.SetInt ("layerCount", layers.Length); 

  material.SetColorArray ("baseColours", layers.Select(x 

=> x.tint).ToArray()); 

  material.SetFloatArray ("baseStartHeights", 

layers.Select(x => x.startHeight).ToArray()); 

  material.SetFloatArray ("baseBlends", layers.Select(x 

=> x.blendStrength).ToArray()); 

  material.SetFloatArray ("baseColourStrength", 

layers.Select(x => x.tintStrength).ToArray()); 

  material.SetFloatArray ("baseTextureScales", 

layers.Select(x => x.textureScale).ToArray()); 

  Texture2DArray texturesArray = GenerateTextureArray 

(layers.Select (x => x.texture).ToArray ()); 

  material.SetTexture ("baseTextures", texturesArray); 

 

  UpdateMeshHeights (material, savedMinHeight, 

savedMaxHeight); 

 } 

 public void UpdateMeshHeights(Material material, float 

minHeight, float maxHeight) { 

  savedMinHeight = minHeight; 

  savedMaxHeight = maxHeight; 

  material.SetFloat ("minHeight", minHeight); 

  material.SetFloat ("maxHeight", maxHeight); 

 } 

 Texture2DArray GenerateTextureArray(Texture2D[] textures) { 

  Texture2DArray textureArray = new Texture2DArray 

(textureSize, textureSize, textures.Length, textureFormat, 

true); 

  for (int i = 0; i < textures.Length; i++) { 

   textureArray.SetPixels (textures [i].GetPixels 

(), i); 

  } 

  textureArray.Apply (); 
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  return textureArray; 

 } 

 [System.Serializable] 

 public class Layer { 

  public Texture2D texture; 

  public Color tint; 

  [Range(0,1)] 

  public float tintStrength; 

  [Range(0,1)] 

  public float startHeight; 

  [Range(0,1)] 

  public float blendStrength; 

  public float textureScale; 


