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Tutorial 9: C# and XNA: Bounding Box Collision
Introduction
This tutorial builds upon previous work, getting us to add pixel perfect collision detection to our code. 
Stage One: Bounding Box
The first stage is to make sure that bounding box collision detection works. When it does we need to add another layer – if a collision is detected (i.e. if two bounding boxes intersect) we need to then detect if pixels are in contact.
Stage Two: Controlling and Animating one Sprite
It is important to have at least one sprite controlled by the player so you can move into and out of the other sprite to test collision. This is essentially re-iterating last week’s message.
Stage Three: Pixel Perfect Collision Detection
This stage involves adding collision detection in the form of a function containing an algorithm that determines if two sprites have pixels that are intersecting. It is good to make this function part of the sprite class, and possibly static (we don’t need multiple instances in existence), as we did for the bounding box functions.
The function works by having access to the relevant texture, which assumes the texture associated with the particular sprite class is actually part of the sprite class – a logical thing to do!
The function then reads into an array of a size equal to the length * height (therefore representing all the present pixels), for each of the textures, an unsigned integer indicative of the colour value. 
To determine if two images have pixels that are intersecting we need access to the bounds of the image (called bounds in this function). A associated bounding box that has an instance as member data of the sprite class and contain that information is appropriate.

Here is the function in all its glory:
        public static bool Intersects(Sprite a, Sprite b)

        {

            if (    // bounding box intersects    )

            {

                uint[] bitsA = new uint[a.texture.Width * a.texture.Height];

                a.texture.GetData<uint>(bitsA);

                uint[] bitsB = new uint[b.texture.Width * b.texture.Height];

                b.texture.GetData<uint>(bitsB);

                int x1 = Math.Max(a.bounds.X, b.bounds.X);

                int x2 = Math.Min(a.bounds.X + a.bounds.Width, b.bounds.X + b.bounds.Width);

                int y1 = Math.Max(a.bounds.Y, b.bounds.Y);

                int y2 = Math.Min(a.bounds.Y + a.bounds.Height, b.bounds.Y + b.bounds.Height);

                for (int y = y1; y < y2; ++y)

                {

                    for (int x = x1; x < x2; ++x)

                    {

                        if (((bitsA[(x - a.bounds.X) + (y - a.bounds.Y) * a.texture.Width] & 0xFF000000) >> 24) > 20 &&

                            ((bitsB[(x - b.bounds.X) + (y - b.bounds.Y) * b.texture.Width] & 0xFF000000) >> 24) > 20)

                            return true;

                    }

                }

            }

            return false;

        }

Stage Four: Collision Response

We now need to call the function. As it is a static function call it using the class name rather than an instance of the class:
Sprite.Intersects(the_sprites[0], the_sprites[1])
After calling and testing for collision we need to code an appropriate response, this can be a simple as changing the colour of the image to adding in physical simulation.
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