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 عشر الثالثالدرس 

)السلسلة الثانٌة(، فً هذا الدرس سوف نقوم بعمل  3D Xnaمن سلسلة دروس تعلم  عشر الثالثأهلا بكم فً الدرس 

 لذلك. ”Sky Box“ب السماء عشٌئ حٌال الخلفٌة الزرقاء المحٌطة بالمدٌنة. سوف نقوم بإستعمال مك

صور لمناظر  6؟ فً الحقٌقة، هو لٌس أكثر من مكعب ٌحتوي على ”Sky Box“ما هو بالضبط صندوق السماء 

طبٌعٌة، ٌتم رسمها حول الكامٌرا. هذا ٌعطً اللاعب الإحساس بأنه موجود فً بٌئة خارجٌة، بٌنما فً الحقٌقة، هو 

 محصور داخل مكعب!

حٌث أن مكعب السماء بإستخدام الدوال التً قمنا بإنشاءها حتى الآن، بإمكاننا أن نتوقع أن ٌكون عمل ذلك سهل جدا، 

. فقط هذه المرة، نحن بحاجة إلى تحمٌل بعض ملفات الخامات لكً نربطها مع ”Mesh“هو لٌس أكثر من شبكه 

 الشبكة.

، إذا هذا الرابط، أٌضا بإمكانك الحصول على ملفات الخامات من هذا الرابطبإمكانك تنزٌل الشبكة بشكل منفصل من 

. )بإمكانك الحصول على الملفات أٌضا من هذا الرابطإٌجاد الملفات فً واجهتك مشكلة فً فتح الملفات بإمكانك 

 DirectXفً الدرس الأول(. ملف الشبكة بحد ذاته مصمم بشكل مدعوم من قبل حزمة تطوٌر ال  المرفقات

“DirectX SDK”بعد تنزٌل الملفات قم بإضافة نت.. بإمكانك إٌجاد العدٌد من ملفات خامات مكعبات السماء فً الإنتر

 .ع، أٌضا قم بإضافة جمٌع الصور الخاصة بالخاماتإلى المشرو Skybox.xالملف 

، و الثانً لتخزٌن الخامات )لأن ”model“فً هذا الوقت، نحن بحاجة إلى متغٌرٌن إثنٌن: الأول لتخزٌن النموذج 

 قم بإنشاء هذه المتغٌرات فً أعلى الكود:. لذا (سٌكون له خامة مختلفة كل جزء من الخامة

 Texture2D[] skyboxTextures; 

 Model skyboxModel; 

 

ولكننا لا نستطٌع عمل ذلك لتحمٌل نموذج مكعب السماء،  LoadModel، سوف نستخدم الدالة فً الوضع الطبٌعً

ن هذه الدالة ملا تقوم بتحمٌل الخامات. إذن سوف نقوم بحل المشكلة من خلال كتابة نسخة أخرى  بما أن هذه الدالة

“Overloading”ولكن بوسائط جدٌده من هذه الدالة بنفس الإسم : حٌث سوف نقوم بكتابة نسخة ،“Arguments” 

 مختلفة!

 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; 

} 

http://users.pandora.be/riemer/files/skybox2.x
http://users.pandora.be/riemer/files/skyboxtextures.zip
http://users.pandora.be/riemer/files
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الأولى، حٌث فً هذه الدالة نقوم بتمرٌر  LoadModelدالة العن هذه الدالة ٌختلف  ”signature“لاحظ أن توقٌع 

 متغٌرٌن إثنٌن كوسائط.

الأولى. فقط الجزء الأوسط  LoadModelدالة الالسطر الأول و الأسطر الثلاثة الأخٌرة مأخوذه بشكل مباشرة من 

 هو الجدٌد.

هذه التأثٌرات أٌضا  ؟الأجزاء الأخرىمختلف عن ”effect“ هل تذكر أن كل جزء من النموذج بإمكانه تخزٌن تأثٌر 

على كل تأثٌر فً نقوم بالمرور  الذلجزء الخاص بها من النموذج. مرتبطه باكل خامة تحتوي على أسماء الخامات، 

 نقوم بتخزٌن كل الخامات فً مصفوفة الخامات!النموذج، و 

 :LoadContentقم بإستدعاء هذه الدالة من داخل الدالة 

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

 

. مالذي ٌجعل مكعب السماء شٌئ كل ما علٌنا عمله الآن، هو رسم هذا المكعب هذا كل شٌئ لتحمٌل مكعب السماء.

حٌث ٌجب  ،. هذا ما لا ٌنطبق على مكعب السماءبالنسبة إلٌهاتحرك المدٌنة ٌجب أن تخاص؟ عندما تتحرك الطائرة، 

لى المالانهاٌة! لذا عندما سؤدي هذا إلى جعل مكعب السماء ٌبدو و كأنه بعٌد إ .أن ٌبقى على مسافة ثابته من الطائرة

 تتحرك الطائرة، سنقوم بتحرٌك مكعب السماء معها، إذن سوف تبقى الطائرة فً وسط المكعب.

 إلى نهاٌة الكود: قم بإضافة الكود التالً

 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(projection

Matrix); 

             currentEffect.Parameters["xTexture"].SetValue(skyboxTexture

s[i++]); 

         } 

         mesh.Draw(); 

     } 

     device.RenderState.DepthBufferWriteEnable = true; 

 } 



 خلدون خالد :ترجمة        )السلسلة الثانية(              3D Xnaسلسلة دروس تعلم  
الفريق العربي للبرمجة  
  
   

. قمنا بإعطاء ، ولكن بإختصارGame Programming Recipes 2-8تفصٌل فً كتاب هذه الدالة مشروحة بال

، و ذلك للتخلص من الحواف التً سوف تظهر على حواف Texture Addressing modeلل  Clampالقٌمة 

عب ٌتم رسم المك بحٌث لن ٌتوجب علٌنا تحدٌد حجم للمكعب. ”ZBuffer“نرٌد أٌضا إٌقاف ال ذاكرة العمق المكعب. 

 حول الطائرة بما أن موقعها ٌستخدم لإنشاء مصفوفة العالم للمكعب.

 :()Drawنحن بحاجة لإستدعاء هذه الدالة فً أول سطر فً الدالة 

 DrawSkybox(); 

 

 هذا كل شٌئ! تشغٌل هذا الكود ٌجب أن ٌعطٌك نتٌجة مثل الظاهرة فً الصورة:

 

 

 الكود حتى اللحظة:

 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; 



 خلدون خالد :ترجمة        )السلسلة الثانية(              3D Xnaسلسلة دروس تعلم  
الفريق العربي للبرمجة  
  
   

         } 

  

         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; 

  

         int[,] floorPlan; 

         float gameSpeed = 1.0f; 

  

         VertexBuffer cityVertexBuffer; 

         VertexDeclaration texturedVertexDeclaration; 

         VertexDeclaration pointSpriteVertexDeclaration; 

  

         BoundingBox[] buildingBoundingBoxes; 

         BoundingBox completeCityBox; 

  

 

        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(); 

        } 
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        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}, 

                  {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; 
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         } 

  

         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, 

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 / 
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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))); 

                        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), 
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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() 

        { 

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

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

            campos += xwingPosition; 

 

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

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

 

            viewMatrix = Matrix.CreateLookAt(campos, xwingPosition, camup); 

            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; 



 خلدون خالد :ترجمة        )السلسلة الثانية(              3D Xnaسلسلة دروس تعلم  
الفريق العربي للبرمجة  
  
   

 

            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); 

                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); 

         } 
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         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); 

  

                 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]; 
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                 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; 

         } 

     } 

 } 

 


