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How to render a model in the Content Pipeline 

http://msdn.microsoft.com/en-us/library/bb203933.aspx 
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How to peek at the model structure 

•  The asset name of input model “wedge_player1.x” has been renamed to 
“ship” in the “properties” window (Content Pipeline) 

.x model’s 
asset name 
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Peeking at the bones and meshes 
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Bones and meshes (1) 

• The model is “flattened” to a single list of 
meshes  

• The bones retain the tree structure from the 
scene graph 

• Each mesh can have a related matrix defining 
its own transformation 

A Model 

Meshes 
Collection of geometry 

that move together 

Bones 
Representation of the 
hierarchical structure 

Source: Charles Owen from MSU 
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Bones and meshes (2) 

• Each ModelMesh has a 
ParentBone 

• Each Bone has a 
transformation matrix 

• Rotate the ParentBone 
will also rates the 
children and their 
children, etc. 

Source: Charles Owen from MSU 
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In meshes: BoundingSpheres and Effects 
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In meshes: IndexBuffer & VertexBuffer 
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Loading an .X model 
gameShip = Content.Load<Model>(“ship"); 

.x model’s 
Asset name 

 foreach (ModelMesh mesh in m.Meshes) 
 {  
   foreach (BasicEffect effect in mesh.Effects) 
   {                 
         effect.EnableDefaultLighting(); 

         effect.View = view; 
         effect.Projection = projection; 
         effect.World = gameWorldRoattion *  
   transforms[mesh.ParentBone.Index] *  
   Matrix.CreateTranslation(Position); 
    } 
    mesh.Draw();  
 } Draw all the meshes in 

the model 
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DrawModel (Initialization)  

private void DrawModel(Model m) 
{ 
 // copy any parent transform 
 Matrix[] transforms = new Matrix[m.Bones.Count]; 
 m.CopyAbsoluteBoneTransformsTo(transforms); 
  
 float aspectRatio =  
  graphics.GraphicsDevice.Viewport.Width /  
               graphics.GraphicsDevice.Viewport.Height; 
  
 Matrix projection =       
 Matrix.CreatePerspectiveFieldOfView      
  (MathHelper.ToRadians(45.0f), aspectRatio, 1.0f, 10000.0f); 
 Matrix view =  
  Matrix.CreateLookAt(new Vector3(0.0f, 50.0f, Zoom),  
                       Vector3.Zero, Vector3.Up); 
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• In an absolute transform, each bone is transformed 
according to the position of all parent bones 

CopyAbsoluteBoneTransformsTo 
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Example heirarchical model 

Source: Charles Owen from MSU 
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Ship Example 

CPModel Effect 
(See Demo in Visual Studio) 
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Ducky Example 

DuckBasicEffect 
(See Demo in Visual Studio) 
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Draw a subset of a model 

Draw only MeshPart[0] and [1] 

Set up mesh IB and VB yourself 

Use your own Draw call 
instead of mesh.Draw() 
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Teapot Example 

TeapotBasicEffect 
(See Demo in Visual Studio) 



Mixing 2-D and 3-D drawing 

• May mess up rendering of 3-D 
objects  

• SpriteBatch will change 
renderstates to things inappropriate 
for 3-D drawing 
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mySpriteBatch.Begin(SpriteBlendMode.None, !

SpriteSortMode.Immediate, SaveStateMode.None);!

From Shawn Hargreaves, “SpriteBatch and renderstates,” 
http://blogs.msdn.com/shawnhar/archive/2006/11/13/spritebatch-and-renderstates.aspx 



Easy solution 

• Caveat: saving and restoring 
state is slow, may lower your 
frame rate 
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mySpriteBatch.Begin(SpriteBlendMode.None, !

SpriteSortMode.Immediate, SaveStateMode.SaveState);!

From Shawn Hargreaves, “SpriteBatch and renderstates,” 
http://blogs.msdn.com/shawnhar/archive/2006/11/13/spritebatch-and-renderstates.aspx 



Not as easy solution (1) 
• Set the renderstates back yourself 

before drawing 3-D objects 
• See Shawn Hargreaves’ blog for a 

full list of what renderstates get 
changed by SpriteBatch 
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From Shawn Hargreaves, “SpriteBatch and renderstates,” 
http://blogs.msdn.com/shawnhar/archive/2006/11/13/spritebatch-and-renderstates.aspx 



Not as easy solution (2) 
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 GraphicsDevice.RenderState.DepthBufferEnable = true;!

 GraphicsDevice.RenderState.AlphaBlendEnable = false;!

 GraphicsDevice.RenderState.AlphaTestEnable = false;!

• “before you draw anything in 3D you will 
probably want to reset these states:” 

• “Depending on your 3D content, you may 
also want to set:” 

 GraphicsDevice.SamplerStates[0].AddressU = 
! ! ! TextureAddressMode.Wrap;!

 GraphicsDevice.SamplerStates[0].AddressV = 
! ! ! TextureAddressMode.Wrap;!

From Shawn Hargreaves, “SpriteBatch and renderstates,” 
http://blogs.msdn.com/shawnhar/archive/2006/11/13/spritebatch-and-renderstates.aspx 



In case of shader weirdness 
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Instead of 

From Dark Codex Studios, “SaveState not working?,” 
http://digierr.spaces.live.com/blog/cns!2B7007E9EC2AE37B!747.entry 

myEffect.Begin();!

try 

myEffect.Begin(SaveStateMode.SaveState);!


