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 َ الأخٕس عشس انسابعاندزس 

نقوم )السلسلة الثانٌة(، فً هذا الدرس س 3D Xnaمن سلسلة دروس تعلم  الأخٌرالرابع عشر و أهلا بكم فً الدرس 

 .”Lerp“ ،الكامٌرا التً تتبع الطائرة حركة على بإضافة تأخٌر

محاكً الطٌران الخاص بنا على وشك الإنتهاء. أحد أكثر الأشٌاء المزعجة التً مازالت موجودة، هو أن الطائرة 

. فً الحقٌقة، لٌس ذلك ما ٌسبب الإزعاج، إنما إستجابة الكامٌرا تستجٌب بشكل فوري إلى مدخلات لوحة المفاتٌح

 حٌث ٌنتج عن هذ السلوك الحركة السرٌعة للكامٌرا. للحركة بشكل لحظً هو الذي ٌسبب ذلك الإزعاج.

الشٌئ الذي سوف نقوم بعمله هو جعل  جدا.، حل هذه المشكلة سهل Xnaبإستخدام التقنٌات المتوفرة داخلٌا فً ال 

الآن عندما ٌقوم دوران الكامٌرا بشكل منفصل.  للحصول على ذلك، سوف نقوم بتخزٌن وتتبعالكامٌرا أبطأ قلٌلا. 

و بدلا من تعدٌل دوران الكامٌرا بشكل  الطائرة بشكل مباشر. ٌتغٌر دورانسوف ، اللاعب بالضغط على أحد الأسهم

ٌستغرق  سوف. سوف نقوم بجعل الكامٌرا تدور بشكل أبطأ بالنسبة لدوران الطائرة. الطائرة بناء على دورانمباشر 

 الدوران أكثر ببعض الإطارات قبل أن ٌصبح دوران الكامٌرا مساوي لدوران الطائرة.

 ا:، حٌث سوف نستخدمه لتخزٌن دوران الكامٌر”Quaternion“لنبدأ بإضافة متغٌر رباعً 

 Quaternion cameraRotation = Quaternion.Identity; 
 

بحٌث تستخدم هذا المتغٌر للدوران بدلا من المتغٌر الخاص  UpdateCameraبعدها، قم بتعدٌل الكود فً الدالة 

 بالطائرة:

 Vector3 campos = new Vector3(0, 0.1f, 0.6f); 

 campos = Vector3.Transform(campos, 

Matrix.CreateFromQuaternion(cameraRotation)); 

 campos += xwingPosition; 

  

 Vector3 camup = new Vector3(0, 1, 0); 

 camup = Vector3.Transform(camup, 

Matrix.CreateFromQuaternion(cameraRotation)); 
 

 ”frame“هذا ما سوف نقوم بعمله: فً كل إطار الآن ما زلنا بحاجة لجعل دوران الكامٌرا ٌتبع دوران الطائرة. 

ولكن % من قٌمة الدوران الكلً. ٌبدو ذلك صعب جدا، 01ن الطائرة ب سوف نجعل الكامٌرا تقترب من دورا

 :UpdateCamera: فقط قم بإضافة السطر التالً كأول سطر فً الدالة لٌست هنالك أي صعوبة Xnaبإستخدام ال 

 cameraRotation = Quaternion.Lerp(cameraRotation, xwingRotation, 0.1f); 
 

 ، وLerpللدالة  ”Quaternions“رباعٌٌن حٌث بإمكانك تحدٌد . Xnaال الدوال فً  أروعهً أحد  Lerpدالة ال 

 .السطر السابق ٌفعلة% بٌن القٌمتٌن. هذا ما 01رٌد معرفة قٌمة ال تحدد أنك ت

، و ربما المزٌد Vector2 ،Vector3 ،Vector4 ،Matrix ،Quaternionالكائنات  Xnaأكثر من ذلك، فً ال 

: Vector2ضٌح أكثر: إفترض أن لدٌنا متغٌرٌٌن من النوع . لذا كمثال و للتوLerpمن الكائنات تحتوي على الدالة 

V1=(10,50)  وV2=(20,100) إذا قمت بإستخدام الأمر .Vector2.Lerp(V1,V2,0.2f) 01، سٌعطٌنا ذلك %

عندما تقوم بإنشاء  كبيرسوف تستخدم هذه الدالة بشكل  بالتأكٌد .(12,60)، وهو فً حالتنا هذه V2و ال  V1بٌن ال 

 لعبة.
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إهتمت بالجزء الصعب من  Lerpولكن الدالة أكثر تعقٌدا  حسنا هذا كل شٌئ، لقد كنت أرغب أن ٌكون الموضوع

 .و نعومة الموضوع. عندما تقوم بتشغٌل هذا الكود، سوف ترى أن الكامٌرا تتبع الطائرة بشكل أكثر سلاسة

 

 :، لممارسة ما قد تعلمته فً هذا الدرسرٌن التالًحاول حل التم

  لملاحظة الفرق. 0.5و القٌمة  0.01إلى القٌمة  0.1قم بتغٌٌر القٌمة 

لقد قطعنا شوطا طوٌلا، من رسم مثلث بسٌطة ثلاثٌة الأبعاد.  Xnaٌة من دروس ال نبهذا نكون قد أنهٌنا السلسلة الثا

بالتأكٌد هذه لٌست نقطة النهاٌة، لذا بعد أن نأخذ طٌران حقٌقً فً هذه السلسلة! فً السلسلة الأولى، إلى إنشاء محاكً 

  ، وهً حٌث ٌبدأ المرح فعلٌا.HLSLنتعرف على ال  السلسلة الثالثة سوففً إجازة، هنالك سلسلة ثالثه بالإنتظار. 

فٓ انسلاسم  Xnaوحمد لله عهّ إوٍاء تسجمت ٌري انسهسهت، َ وستعٕىً عهّ إوٍاء ما تبمّ مه دزَس ال 

 بإذوً تعانّ.انمادمت 

مت َ مُاظٕع انسهسهت انمادمت سُف تكُن متمدمت بعط انشٕئ، إظافت إنّ أوٍا سُف تعطٓ وتائج متمد

َ بعط  "نغت انتظهٕم انعانٕت انمستُِ" HLSLسافٕت. حٕث سُف تتعسض بشكم أساسٓ إنّ نغت ال أكثس إحت

 .انمفإٌم َ انتمىٕاث انمتعهمت بٍا

. حتّ ذنك (لا أدزْ كم ستطُل، َنكه أزجُ أن تكُن لصٕسةسأبدأ فٓ تسجمت انسهسهت انمادمت بعد إجاشة )

متٍا عهّ أكبس عدد مه انمساء، حٕث ٔكُن بإمكاوىا الإوطلاق بشكم انحٕه أزجُ أن تحصم ٌري انسهسهت َ ساب

 .جماعٓ فٓ انسهسهت انثانثت

 : خهدَن خاند المترجم

  : forum.com/-http://arabteam2000الفريق العربي للبرمجة

 

 تم بحمد لله

 

http://arabteam2000-forum.com/
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 :للسلسلة الكود النهائي

 using System; 

 using System.Collections.Generic; 

 using Microsoft.Xna.Framework; 

 using Microsoft.Xna.Framework.Audio; 

 using Microsoft.Xna.Framework.Content; 

 using Microsoft.Xna.Framework.GamerServices; 

 using Microsoft.Xna.Framework.Graphics; 

 using Microsoft.Xna.Framework.Input; 

 using Microsoft.Xna.Framework.Net; 

 using Microsoft.Xna.Framework.Storage; 

  

 namespace XNAseries2 

 { 

     public class Game1 : Microsoft.Xna.Framework.Game 

     { 

         struct Bullet 

         { 

             public Vector3 position; 

             public Quaternion rotation; 

         } 

  

         private struct VertexPointSprite 

         { 

             private Vector3 position; 

             private float pointSize; 

  

             public VertexPointSprite(Vector3 position, float pointSize) 

             { 

                 this.position = position; 

                 this.pointSize = pointSize; 

             } 

  

             public static readonly VertexElement[] VertexElements = 

              { 

                  new VertexElement(0, 0, VertexElementFormat.Vector3, VertexElementMethod.Default, 

VertexElementUsage.Position, 0), 

                  new VertexElement(0, sizeof(float)*3, VertexElementFormat.Single, 

VertexElementMethod.Default, VertexElementUsage.PointSize, 0), 

              }; 

             public static int SizeInBytes = sizeof(float) * (3 + 1); 

         } 

  

         enum CollisionType { None, Building, Boundary, Target } 

  

         const int maxTargets = 50; 

         int[] buildingHeights = new int[] { 0, 2, 2, 6, 5, 4 }; 

  

         GraphicsDeviceManager graphics; 

         GraphicsDevice device; 

  

         Effect effect; 

         Vector3 lightDirection = new Vector3(3, -2, 5); 

         Matrix viewMatrix; 

         Matrix projectionMatrix; 

  

         Texture2D sceneryTexture; 

         Texture2D bulletTexture; 

         Texture2D[] skyboxTextures; 

         Model xwingModel; 

         Model targetModel; 

         Model skyboxModel; 

  

         Vector3 xwingPosition = new Vector3(8, 1, -3); 

         Quaternion xwingRotation = Quaternion.Identity; 

         Quaternion cameraRotation = Quaternion.Identity; 

  

         int[,] floorPlan; 

         float gameSpeed = 1.0f; 

  

         VertexBuffer cityVertexBuffer; 

         VertexDeclaration texturedVertexDeclaration; 

         VertexDeclaration pointSpriteVertexDeclaration; 

  

         BoundingBox[] buildingBoundingBoxes; 

         BoundingBox completeCityBox; 

  

 



 خهدَن خاند :تسجمت        )انسهسهت انثاوٕت(              3D Xnaسهسهت دزَس تعهم  
انفسٔك انعسبٓ نهبسمجت  
  
   

        List<BoundingSphere> targetList = new List<BoundingSphere> (); 

        List<Bullet> bulletList = new List<Bullet> ();        double lastBulletTime = 0; 

 

        public Game1() 

        { 

            graphics = new GraphicsDeviceManager(this); 

            Content.RootDirectory = "Content"; 

        } 

 

        protected override void Initialize() 

        { 

            graphics.PreferredBackBufferWidth = 500; 

            graphics.PreferredBackBufferHeight = 500; 

            graphics.IsFullScreen = false; 

            graphics.ApplyChanges(); 

            Window.Title = "Riemer's XNA Tutorials -- Series 2"; 

 

            LoadFloorPlan(); 

            lightDirection.Normalize(); 

            SetUpBoundingBoxes(); 

            AddTargets(); 

 

            base.Initialize(); 

        } 

 

        protected override void LoadContent() 

        { 

            device = graphics.GraphicsDevice; 

 

 

            effect = Content.Load<Effect> ("effects"); 

            sceneryTexture = Content.Load<Texture2D> ("texturemap"); 

            bulletTexture = Content.Load<Texture2D> ("bullet"); 

            xwingModel = LoadModel("xwing"); 

            targetModel = LoadModel("target"); 

            skyboxModel = LoadModel("skybox", out skyboxTextures); 

 

            SetUpVertices(); 

            SetUpCamera(); 

 

            pointSpriteVertexDeclaration = new VertexDeclaration(device, 

VertexPointSprite.VertexElements); 

        } 

 

        private Model LoadModel(string assetName) 

        { 

 

            Model newModel = Content.Load<Model> (assetName);            foreach (ModelMesh mesh in 

newModel.Meshes) 

                foreach (ModelMeshPart meshPart in mesh.MeshParts) 

                    meshPart.Effect = effect.Clone(device); 

            return newModel; 

        } 

 

        private Model LoadModel(string assetName, out Texture2D[] textures) 

        { 

 

            Model newModel = Content.Load<Model> (assetName); 

            textures = new Texture2D[newModel.Meshes.Count]; 

            int i = 0; 

            foreach (ModelMesh mesh in newModel.Meshes) 

                foreach (BasicEffect currentEffect in mesh.Effects) 

                    textures[i++] = currentEffect.Texture; 

 

            foreach (ModelMesh mesh in newModel.Meshes) 

                foreach (ModelMeshPart meshPart in mesh.MeshParts) 

                    meshPart.Effect = effect.Clone(device); 

 

            return newModel; 

        } 

 

        private void LoadFloorPlan() 

        { 

            floorPlan = new int[,] 

             { 

                 {1,1,1,1,1,1,1,1,1,1,1,1,1,1,1}, 

                 {1,0,0,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,1,1,0,0,0,1,1,0,0,1,0,1}, 

                 {1,0,0,1,1,0,0,0,1,0,0,0,1,0,1}, 

                 {1,0,0,0,1,1,0,1,1,0,0,0,0,0,1}, 

                 {1,0,0,0,0,0,0,0,0,0,0,1,0,0,1}, 
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                 {1,0,0,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,1,1,0,0,0,1,0,0,0,0,0,0,1}, 

                 {1,0,1,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,0,0,0,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,0,0,1,0,0,0,0,0,0,0,0,1}, 

                 {1,0,0,0,0,1,0,0,0,1,0,0,0,0,1}, 

                 {1,0,1,0,0,0,0,0,0,1,0,0,0,0,1}, 

                 {1,0,1,1,0,0,0,0,1,1,0,0,0,1,1}, 

                 {1,0,0,0,0,0,0,0,1,1,0,0,0,1,1}, 

                 {1,1,1,1,1,1,1,1,1,1,1,1,1,1,1}, 

             }; 

 

            Random random = new Random(); 

            int differentBuildings = buildingHeights.Length - 1; 

            for (int x = 0; x < floorPlan.GetLength(0); x++) 

                for (int y = 0; y < floorPlan.GetLength(1); y++) 

                    if (floorPlan[x, y] == 1) 

                        floorPlan[x, y] = random.Next(differentBuildings) + 1; 

        } 

 

        private void SetUpBoundingBoxes() 

        { 

            int cityWidth = floorPlan.GetLength(0); 

            int cityLength = floorPlan.GetLength(1); 

 

 

            List<BoundingBox> bbList = new List<BoundingBox> ();            for (int x = 0; x < 

cityWidth; x++) 

            { 

                for (int z = 0; z < cityLength; z++) 

                { 

                    int buildingType = floorPlan[x, z]; 

                    if (buildingType != 0) 

                    { 

                        int buildingHeight = buildingHeights[buildingType]; 

                        Vector3[] buildingPoints = new Vector3[2]; 

                        buildingPoints[0] = new Vector3(x, 0, -z); 

                        buildingPoints[1] = new Vector3(x + 1, buildingHeight, -z - 1); 

                        BoundingBox buildingBox = BoundingBox.CreateFromPoints(buildingPoints); 

                        bbList.Add(buildingBox); 

                    } 

                } 

            } 

            buildingBoundingBoxes = bbList.ToArray(); 

 

            Vector3[] boundaryPoints = new Vector3[2]; 

            boundaryPoints[0] = new Vector3(0, 0, 0); 

            boundaryPoints[1] = new Vector3(cityWidth, 20, -cityLength); 

            completeCityBox = BoundingBox.CreateFromPoints(boundaryPoints); 

        } 

 

        private void AddTargets() 

        { 

            int cityWidth = floorPlan.GetLength(0); 

            int cityLength = floorPlan.GetLength(1); 

 

            Random random = new Random(); 

 

            while (targetList.Count < maxTargets) 

            { 

                int x = random.Next(cityWidth); 

                int z = -random.Next(cityLength); 

                float y = (float)random.Next(2000) / 1000f + 1; 

                float radius = (float)random.Next(1000) / 1000f * 0.2f + 0.01f; 

 

                BoundingSphere newTarget = new BoundingSphere(new Vector3(x, y, z), radius); 

 

                if (CheckCollision(newTarget) == CollisionType.None) 

                    targetList.Add(newTarget); 

            } 

        } 

 

        private void SetUpCamera() 

        { 

            viewMatrix = Matrix.CreateLookAt(new Vector3(20, 13, -5), new Vector3(8, 0, -7), new 

Vector3(0, 1, 0)); 

            projectionMatrix = Matrix.CreatePerspectiveFieldOfView(MathHelper.PiOver4, 
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device.Viewport.AspectRatio, 0.2f, 500.0f); 

        } 

 

        private void SetUpVertices() 

        { 

            int differentBuildings = buildingHeights.Length - 1; 

            float imagesInTexture = 1 + differentBuildings * 2; 

 

            int cityWidth = floorPlan.GetLength(0); 

            int cityLength = floorPlan.GetLength(1); 

 

 

            List<VertexPositionNormalTexture> verticesList = new List<VertexPositionNormalTexture> (); 

            for (int x = 0; x < cityWidth; x++) 

            { 

                for (int z = 0; z < cityLength; z++) 

                { 

                    int currentbuilding = floorPlan[x, z]; 

 

                    //floor or ceiling 

                    verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z), new Vector3(0, 1, 0), new Vector2(currentbuilding * 2 / 

imagesInTexture, 1))); 

                    verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z - 1), new Vector3(0, 1, 0), new Vector2((currentbuilding * 2) / 

imagesInTexture, 0))); 

                    verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z), new Vector3(0, 1, 0), new Vector2((currentbuilding * 2 + 1) / 

imagesInTexture, 1))); 

 

                    verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z - 1), new Vector3(0, 1, 0), new Vector2((currentbuilding * 2) / 

imagesInTexture, 0))); 

                    verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z - 1), new Vector3(0, 1, 0), new Vector2((currentbuilding * 2 + 1) 

/ imagesInTexture, 0))); 

                    verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z), new Vector3(0, 1, 0), new Vector2((currentbuilding * 2 + 1) / 

imagesInTexture, 1))); 

 

                    if (currentbuilding != 0) 

                    { 

                        //front wall 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 0, -z - 1), 

new Vector3(0, 0, -1), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z - 1), new Vector3(0, 0, -1), new Vector2((currentbuilding * 2 - 1) 

/ imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 0, -z - 1), new 

Vector3(0, 0, -1), new Vector2((currentbuilding * 2 - 1) / imagesInTexture, 1))); 

 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z - 1), new Vector3(0, 0, -1), new Vector2((currentbuilding * 2 - 1) 

/ imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 0, -z - 1), 

new Vector3(0, 0, -1), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z - 1), new Vector3(0, 0, -1), new Vector2((currentbuilding * 2) / 

imagesInTexture, 0))); 

 

                        //back wall 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 0, -z), new 

Vector3(0, 0, 1), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 0, -z), new 

Vector3(0, 0, 1), new Vector2((currentbuilding * 2 - 1) / imagesInTexture, 1))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z), new Vector3(0, 0, 1), new Vector2((currentbuilding * 2 - 1) / 

imagesInTexture, 0))); 

 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z), new Vector3(0, 0, 1), new Vector2((currentbuilding * 2 - 1) / 

imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z), new Vector3(0, 0, 1), new Vector2((currentbuilding * 2) / 

imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 0, -z), new 

Vector3(0, 0, 1), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 

 

                        //left wall 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 0, -z), new 

Vector3(-1, 0, 0), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 
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                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 0, -z - 1), new 

Vector3(-1, 0, 0), new Vector2((currentbuilding * 2 - 1) / imagesInTexture, 1))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z - 1), new Vector3(-1, 0, 0), new Vector2((currentbuilding * 2 - 1) 

/ imagesInTexture, 0))); 

 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z - 1), new Vector3(-1, 0, 0), new Vector2((currentbuilding * 2 - 1) 

/ imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 

buildingHeights[currentbuilding], -z), new Vector3(-1, 0, 0), new Vector2((currentbuilding * 2) / 

imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x, 0, -z), new 

Vector3(-1, 0, 0), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 

 

                        //right wall 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 0, -z), new 

Vector3(1, 0, 0), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z - 1), new Vector3(1, 0, 0), new Vector2((currentbuilding * 2 - 1) 

/ imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 0, -z - 1), 

new Vector3(1, 0, 0), new Vector2((currentbuilding * 2 - 1) / imagesInTexture, 1))); 

 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z - 1), new Vector3(1, 0, 0), new Vector2((currentbuilding * 2 - 1) 

/ imagesInTexture, 0))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 0, -z), new 

Vector3(1, 0, 0), new Vector2((currentbuilding * 2) / imagesInTexture, 1))); 

                        verticesList.Add(new VertexPositionNormalTexture(new Vector3(x + 1, 

buildingHeights[currentbuilding], -z), new Vector3(1, 0, 0), new Vector2((currentbuilding * 2) / 

imagesInTexture, 0))); 

                    } 

                } 

            } 

 

            cityVertexBuffer = new VertexBuffer(device, verticesList.Count * 

VertexPositionNormalTexture.SizeInBytes, BufferUsage.WriteOnly); 

 

            cityVertexBuffer.SetData<VertexPositionNormalTexture> (verticesList.ToArray()); 

            texturedVertexDeclaration = new VertexDeclaration(device, 

VertexPositionNormalTexture.VertexElements); 

        } 

 

        protected override void UnloadContent() 

        { 

        } 

 

        protected override void Update(GameTime gameTime) 

        { 

            ProcessKeyboard(gameTime); 

            float moveSpeed = gameTime.ElapsedGameTime.Milliseconds / 500.0f * gameSpeed; 

            MoveForward(ref xwingPosition, xwingRotation, moveSpeed); 

 

            BoundingSphere xwingSpere = new BoundingSphere(xwingPosition, 0.04f); 

            if (CheckCollision(xwingSpere) != CollisionType.None) 

            { 

                xwingPosition = new Vector3(8, 1, -3); 

                xwingRotation = Quaternion.Identity; 

                gameSpeed /= 1.1f; 

            } 

 

            UpdateCamera(); 

            UpdateBulletPositions(moveSpeed); 

 

            base.Update(gameTime); 

        } 

 

        private void UpdateCamera() 

        { 

 

             cameraRotation = Quaternion.Lerp(cameraRotation, xwingRotation, 0.1f); 

  

             Vector3 campos = new Vector3(0, 0.1f, 0.6f); 

             campos = Vector3.Transform(campos, Matrix.CreateFromQuaternion(cameraRotation)); 

             campos += xwingPosition; 

  

             Vector3 camup = new Vector3(0, 1, 0); 

             camup = Vector3.Transform(camup, Matrix.CreateFromQuaternion(cameraRotation)); 

  

             viewMatrix = Matrix.CreateLookAt(campos, xwingPosition, camup); 
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             projectionMatrix = Matrix.CreatePerspectiveFieldOfView(MathHelper.PiOver4, 

device.Viewport.AspectRatio, 0.2f, 500.0f); 

         } 

  

         private void ProcessKeyboard(GameTime gameTime) 

         { 

             float leftRightRot = 0; 

  

             float turningSpeed = (float)gameTime.ElapsedGameTime.TotalMilliseconds / 1000.0f; 

             turningSpeed *= 1.6f * gameSpeed; 

             KeyboardState keys = Keyboard.GetState(); 

             if (keys.IsKeyDown(Keys.Right)) 

                 leftRightRot += turningSpeed; 

             if (keys.IsKeyDown(Keys.Left)) 

                 leftRightRot -= turningSpeed; 

  

             float upDownRot = 0; 

             if (keys.IsKeyDown(Keys.Down)) 

                 upDownRot += turningSpeed; 

             if (keys.IsKeyDown(Keys.Up)) 

                 upDownRot -= turningSpeed; 

  

             Quaternion additionalRot = Quaternion.CreateFromAxisAngle(new Vector3(0, 0, -1), 

leftRightRot) * Quaternion.CreateFromAxisAngle(new Vector3(1, 0, 0), upDownRot); 

             xwingRotation *= additionalRot; 

  

             if (keys.IsKeyDown(Keys.Space)) 

             { 

                 double currentTime = gameTime.TotalGameTime.TotalMilliseconds; 

                 if (currentTime - lastBulletTime > 100) 

                 { 

                     Bullet newBullet = new Bullet(); 

                     newBullet.position = xwingPosition; 

                     newBullet.rotation = xwingRotation; 

                     bulletList.Add(newBullet); 

  

                     lastBulletTime = currentTime; 

                 } 

             } 

         } 

  

         private void MoveForward(ref Vector3 position, Quaternion rotationQuat, float speed) 

         { 

             Vector3 addVector = Vector3.Transform(new Vector3(0, 0, -1), rotationQuat); 

             position += addVector * speed; 

         } 

  

         private CollisionType CheckCollision(BoundingSphere sphere) 

         { 

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

                 if (buildingBoundingBoxes[i].Contains(sphere) != ContainmentType.Disjoint) 

                     return CollisionType.Building; 

  

             if (completeCityBox.Contains(sphere) != ContainmentType.Contains) 

                 return CollisionType.Boundary; 

  

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

             { 

                 if (targetList[i].Contains(sphere) != ContainmentType.Disjoint) 

                 { 

                     targetList.RemoveAt(i); 

                     i--; 

                     AddTargets(); 

  

                     return CollisionType.Target; 

                 } 

             } 

  

             return CollisionType.None; 

         } 

  

         private void UpdateBulletPositions(float moveSpeed) 

         { 

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

             { 

                 Bullet currentBullet = bulletList[i]; 

                 MoveForward(ref currentBullet.position, currentBullet.rotation, moveSpeed * 2.0f); 

                 bulletList[i] = currentBullet; 

  

                 BoundingSphere bulletSphere = new BoundingSphere(currentBullet.position, 0.05f); 

                 CollisionType colType = CheckCollision(bulletSphere); 
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                 if (colType != CollisionType.None) 

                 { 

                     bulletList.RemoveAt(i); 

                     i--; 

  

                     if (colType == CollisionType.Target) 

                         gameSpeed *= 1.05f; 

                 } 

             } 

         } 

  

         protected override void Draw(GameTime gameTime) 

         { 

             device.Clear(ClearOptions.Target | ClearOptions.DepthBuffer, Color.DarkSlateBlue, 1.0f, 

0); 

  

             DrawSkybox(); 

             DrawCity(); 

             DrawModel(); 

             DrawTargets(); 

             DrawBullets(); 

  

             base.Draw(gameTime); 

         } 

  

         private void DrawCity() 

         { 

             effect.CurrentTechnique = effect.Techniques["Textured"]; 

             effect.Parameters["xWorld"].SetValue(Matrix.Identity); 

             effect.Parameters["xView"].SetValue(viewMatrix); 

             effect.Parameters["xProjection"].SetValue(projectionMatrix); 

             effect.Parameters["xTexture"].SetValue(sceneryTexture); 

             effect.Parameters["xEnableLighting"].SetValue(true); 

             effect.Parameters["xLightDirection"].SetValue(lightDirection); 

             effect.Parameters["xAmbient"].SetValue(0.5f); 

             effect.Begin(); 

             foreach (EffectPass pass in effect.CurrentTechnique.Passes) 

             { 

                 pass.Begin(); 

                 device.VertexDeclaration = texturedVertexDeclaration; 

                 device.Vertices[0].SetSource(cityVertexBuffer, 0, 

VertexPositionNormalTexture.SizeInBytes); 

                 device.DrawPrimitives(PrimitiveType.TriangleList, 0, cityVertexBuffer.SizeInBytes / 

VertexPositionNormalTexture.SizeInBytes / 3); 

                 pass.End(); 

             } 

             effect.End(); 

         } 

  

         private void DrawModel() 

         { 

             Matrix worldMatrix = Matrix.CreateScale(0.0005f, 0.0005f, 0.0005f) * 

Matrix.CreateRotationY(MathHelper.Pi) * Matrix.CreateFromQuaternion(xwingRotation) * 

Matrix.CreateTranslation(xwingPosition); 

  

             Matrix[] xwingTransforms = new Matrix[xwingModel.Bones.Count]; 

             xwingModel.CopyAbsoluteBoneTransformsTo(xwingTransforms); 

             foreach (ModelMesh mesh in xwingModel.Meshes) 

             { 

                 foreach (Effect currentEffect in mesh.Effects) 

                 { 

                     currentEffect.CurrentTechnique = currentEffect.Techniques["Colored"]; 

                     currentEffect.Parameters["xWorld"].SetValue(xwingTransforms[mesh.ParentBone.Index] 

* worldMatrix); 

                     currentEffect.Parameters["xView"].SetValue(viewMatrix); 

                     currentEffect.Parameters["xProjection"].SetValue(projectionMatrix); 

                     currentEffect.Parameters["xEnableLighting"].SetValue(true); 

                     currentEffect.Parameters["xLightDirection"].SetValue(lightDirection); 

                     currentEffect.Parameters["xAmbient"].SetValue(0.5f); 

                 } 

                 mesh.Draw(); 

             } 

         } 

  

         private void DrawTargets() 

         { 

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

             { 

                 Matrix worldMatrix = Matrix.CreateScale(targetList[i].Radius) * 

Matrix.CreateTranslation(targetList[i].Center); 
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                 Matrix[] targetTransforms = new Matrix[targetModel.Bones.Count]; 

                 targetModel.CopyAbsoluteBoneTransformsTo(targetTransforms); 

                 foreach (ModelMesh mesh in targetModel.Meshes) 

                 { 

                     foreach (Effect currentEffect in mesh.Effects) 

                     { 

                         currentEffect.CurrentTechnique = currentEffect.Techniques["Colored"]; 

                         currentEffect.Parameters["xWorld"].SetValue(targetTransforms[mesh.ParentBone.I

ndex] * worldMatrix); 

                         currentEffect.Parameters["xView"].SetValue(viewMatrix); 

                         currentEffect.Parameters["xProjection"].SetValue(projectionMatrix); 

                         currentEffect.Parameters["xEnableLighting"].SetValue(true); 

                         currentEffect.Parameters["xLightDirection"].SetValue(lightDirection); 

                         currentEffect.Parameters["xAmbient"].SetValue(0.5f); 

                     } 

                     mesh.Draw(); 

                 } 

             } 

         } 

  

         private void DrawBullets() 

         { 

             if (bulletList.Count > 0) 

             { 

                 VertexPointSprite[] spriteArray = new VertexPointSprite[bulletList.Count]; 

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

                     spriteArray[i] = new VertexPointSprite(bulletList[i].position, 50); 

  

                 effect.CurrentTechnique = effect.Techniques["PointSprites"]; 

                 Matrix worldMatrix = Matrix.Identity; 

                 effect.Parameters["xWorld"].SetValue(worldMatrix); 

                 effect.Parameters["xView"].SetValue(viewMatrix); 

                 effect.Parameters["xProjection"].SetValue(projectionMatrix); 

                 effect.Parameters["xTexture"].SetValue(bulletTexture); 

  

                 device.RenderState.PointSpriteEnable = true; 

                 device.RenderState.AlphaBlendEnable = true; 

                 device.RenderState.SourceBlend = Blend.One; 

                 device.RenderState.DestinationBlend = Blend.One; 

  

                 effect.Begin(); 

                 foreach (EffectPass pass in effect.CurrentTechnique.Passes) 

                 { 

                     pass.Begin(); 

                     device.VertexDeclaration = pointSpriteVertexDeclaration; 

                     device.DrawUserPrimitives(PrimitiveType.PointList, spriteArray, 0, 

spriteArray.Length); 

                     pass.End(); 

                 } 

                 effect.End(); 

  

                 device.RenderState.PointSpriteEnable = false; 

                 device.RenderState.AlphaBlendEnable = false; 

             } 

         } 

  

         private void DrawSkybox() 

         { 

             device.SamplerStates[0].AddressU = TextureAddressMode.Clamp; 

             device.SamplerStates[0].AddressV = TextureAddressMode.Clamp; 

  

             device.RenderState.DepthBufferWriteEnable = false; 

             Matrix[] skyboxTransforms = new Matrix[skyboxModel.Bones.Count]; 

             skyboxModel.CopyAbsoluteBoneTransformsTo(skyboxTransforms); 

             int i = 0; 

             foreach (ModelMesh mesh in skyboxModel.Meshes) 

             { 

                 foreach (Effect currentEffect in mesh.Effects) 

                 { 

                     Matrix worldMatrix = skyboxTransforms[mesh.ParentBone.Index] * 

Matrix.CreateTranslation(xwingPosition); 

                     currentEffect.CurrentTechnique = currentEffect.Techniques["Textured"]; 

                     currentEffect.Parameters["xWorld"].SetValue(worldMatrix); 

                     currentEffect.Parameters["xView"].SetValue(viewMatrix); 

                     currentEffect.Parameters["xProjection"].SetValue(projectionMatrix); 

                     currentEffect.Parameters["xTexture"].SetValue(skyboxTextures[i++]); 

                 } 

                 mesh.Draw(); 

             } 

             device.RenderState.DepthBufferWriteEnable = true; 

         } 
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     } 

 } 

 


