Collision Detection
Having created the animation with a number of features

· A sprite for the saucer

· Some thought given to good object oriented practice

· User input via the keyboard

· Acceleration and velocity

We are now nearly at the end of creating the basic features of the game.

In this session we will create a landing pad for the saucer to land on and also decide how we detect when the two sprites have come in to contact along with what we do when they do.

Creating the Landing Pad

The first step is to create a new sprite in the sprites folder called pad.js like so...
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The following code should create the pad for us a simple rectangle.

//create the constructor for the class pad
function Pad() {

    //initialisation code will go here
    //create private variables for the x and y coordinates
    var x = 200,

        y = 200;

    //create the draw function to give us the draw method
    //it accepts one parameter which is the context from the canvas it is drawn on
    Pad.prototype.draw = function (context) {

        //save the state of the drawing context before we change it
        context.save();

        //set the coordinates of the drawing area of the new shape to x and y
        context.translate(x, y);

        //start the line (path)
        context.beginPath();

        context.fillStyle = "#000000";

        context.moveTo(-80, -10);

        context.lineTo(80, -10);

        context.lineTo(80, 10);

        context.lineTo(-80, 10);

        //close the path
        context.closePath();

        context.fill();

        //go ahead and draw the line
        context.stroke();

        //restore the state of the context to what it was before our drawing
        context.restore();

    }

}
Having created the sprite we need to tell the HTML that the file exists...

        <script src="sprites\pad.js"></script>
And also create a new instance of the landing pad class...
                //create a reference to the canvas
                var canvas = document.getElementById('canvas'),

                    //access the 2D drawing API
                    context = canvas.getContext('2d'),

                    //new instance of the Saucer class
                    ship = new Saucer(),

                    //create a new instance of the vector class
                    vector = new Vector(25, 1),

                    //create a new acceleration object
                    acceleraton = new Accelerate(.001),

                    //new instance of the landing pad class
                    pad = new Pad();
We may now add some code to the drawFrame function to draw the landing pad on the canvas...

                (function drawFrame() {

                    //clear the canvas for the new frame
                    context.clearRect(0, 0, canvas.width, canvas.height);

                    //draw the lander
                    ship.draw(context);

                    //move the saucer
                    ship.move();

                    //apply the acceleration to the ship
                    ship.accelerate(acceleraton);

                    //get the next animation frame
                    window.requestAnimationFrame(drawFrame);

                    //draw the landing pad
                    pad.draw(context);

                })();

            }
Run the program and you should see the following...
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This is not exactly what we have in mind!

The problem is that we need to set the x and y coordinates of the landing pad at the start of the game.

There are two ways that we could approach this.

The simplest is to modify the class pad.js by changing the values of the private member variables here...

[image: image3.png]//create private varisbles for the x and y coordinates
var x = 200,
y = 200;





Or we could make things a bit more versatile by adding public properties for the X and Y coordinates.  The advantage of doing this is that we may modify the location of the pad at run time.  This might allow us to do things like implement a pad that is a moving target making the game a bit more difficult.

The code below for pad.js would create public properties for the x and y coordinates
//create the constructor for the class pad
function Pad() {

    //initialisation code will go here
    //create private variables for the x and y coordinates
    var x = 200,

        y = 200;

    //create the draw function to give us the draw method
    //it accepts one parameter which is the context from the canvas it is drawn on
    Pad.prototype.draw = function (context) {

        //save the state of the drawing context before we change it
        context.save();

        //set the coordinates of the drawing area of the new shape to x and y
        context.translate(x, y);

        //start the line (path)
        context.beginPath();

        context.fillStyle = "#000000";

        context.moveTo(-80, -10);

        context.lineTo(80, -10);

        context.lineTo(80, 10);

        context.lineTo(-80, 10);

        //close the path
        context.closePath();

        context.fill();

        //go ahead and draw the line
        context.stroke();

        //restore the state of the context to what it was before our drawing
        context.restore();

    }

    //create a public property called X (note caps!)
    Object.defineProperty(this, 'X',

    {

        //getter
        get: function () {

            //return the value of x (lower case)
            return x;

        },

        //setter
        set: function (value) {

            //ste the value of x (lower case)
            x = value;

        }

    }

    )

    //create a public property called Y (note caps!)
    Object.defineProperty(this, 'Y',

    {

        //getter
        get: function () {

            //return the value of y (lower case)
            return y;

        },

        //setter
        set: function (value) {

            //ste the value of y (lower case)
            y = value;

        }

    }

    )

}
The following code sets the values of these properties in the HTML...
[image: image4.png]//create a new acceleration object
acceleraton = new Accelerate(.201),
//new instance of the landing pad class
pad = new Pad();

/et the position of the landing pad
pad.X = 200;
pad.v = 390;




In this example we have set the x coordinate such that it is directly under the saucer.  The y coordinate has been set to 390.  This takes into account a canvas of 400 px high minus 10 px to take into account the height of the landing pad to its centre.
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Run the program to see if it works.

The next question is how do we know if the two objects have collided?
The question after that is what do we do about it when they have?
Collision Detection
If we consider the two shapes below there are a few things we need to consider to decide of they have collided or not.
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Firstly we need to take into account their x and y coordinates in this case indicated by the centre of each shape.

We also need to take into account the size of each shape both height and width.

In the above diagram the two shapes are not colliding.

In this diagram the two shapes clearly are...
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(It isn't quite as simple as this in reality but we will begin with this example.)
So what is the logic of what we are looking for?

It is this...

If the left edge of object A is between the left / right edges of object B
or

The right edge of object A is between the left / right edges of object B
And

The top edge of object A is between the top / bottom edges of object B
or 

The bottom edge of object A is between the top / bottom edges of object B

If the above logic is true then a collision must have taken place.

Apply this to the illustration.


[image: image8]
FALSE
If the left edge of object A is between the left / right edges of object B

or

TRUE

The right edge of object A is between the left / right edges of object B

And

FALSE
The top edge of object A is between the top / bottom edges of object B

or 

TRUE

The bottom edge of object A is between the top / bottom edges of 


object B

Giving us a TRUE result overall.
So how do we implement this?

The first step is to add extra properties to our sprites so that we may make the comparison above.

Adding Top, Bottom, Left and Right Properties

For the landing pad the following code implements the four new properties.

    //create a public property called Top
    Object.defineProperty(this, 'Top',

    {

        //getter
        get: function () {

            //return the y posn less the height
            return y - 10;

        }

    }

    )

    //create a public property called Bottom
    Object.defineProperty(this, 'Bottom',

    {

        //getter
        get: function () {

            //return the y posn plus the height
            return y + 10;

        }

    }

    )

    //create a public property called Left
    Object.defineProperty(this, 'Left',

    {

        //getter
        get: function () {

            //return the x posn less the width
            return x - 80;

        }

    }

    )

    //create a public property called Right
    Object.defineProperty(this, 'Right',

    {

        //getter
        get: function () {

            //return the x posn plus the width
            return x + 80;

        }

    }

    )

The following code implements the four properties for the saucer...

    //create a public property called Top
    Object.defineProperty(this, 'Top',

    {

        //getter
        get: function () {

            //return the value of y less height
            return y - 20;

        }

    }

    )

    //create a public property called Bottom
    Object.defineProperty(this, 'Bottom',

    {

        //getter
        get: function () {

            //return the value of y plus height
            return y + 20;

        }

    }

    )

    //create a public property called Left
    Object.defineProperty(this, 'Left',

    {

        //getter
        get: function () {

            //return the value of x less width
            return x - 30;

        }

    }

    )

    //create a public property called Right
    Object.defineProperty(this, 'Right',

    {

        //getter
        get: function () {

            //return the value of x plus width
            return x + 30;

        }

    }

    )

Now that we know enough about the two objects to decide if they are colliding or not we now need to decide where we are going to place the code to do the detection.
We could place the code in one of the classes either saucer.js or pad.js.

If we do this though it will create a dependency between the two classes.

When ever we want to use one of the classes we will always need to have the other class present.  This is not very helpful if we are interested in making our code as re-usable as possible.

What we will do is create another class that is dedicated to collision detection.

We will implement this simple functionality allowing us to add more complex features in the future.

Create a new class called collision.js like so...
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Add the following code to the class to create the constructor...

//this class contains code designed to detect collisions between objects
function Collision()

{

}
With the class set up we now need to create a suitable public method providing the required functionality.

Here is the code that implements the logic for the collision detection function

//this class contains code designed to detect collisions between objects
function Collision()

{

    Collision.prototype.Overlapping = function (ObjectA, ObjectB)

    {

        //variables to see if overlaps are taking place
        var L_Overlap,

            R_Overlap,

            T_Overlap,

            B_Overlap;

        //check to see if the left edge is overlapping
        L_Overlap = (ObjectA.Left >= ObjectB.Left) & (ObjectA.Left <= ObjectB.Right);

        //check to see if the right edge is overlapping
        R_Overlap = (ObjectA.Right >= ObjectB.Left) & (ObjectA.Right <= ObjectB.Right);

        //check to see if the top edge is overlapping
        T_Overlap = (ObjectA.Top >= ObjectB.Top) & (ObjectA.Top <= ObjectB.Bottom);

        //check to see if the bottom edge is overlapping
        B_Overlap = (ObjectA.Bottom >= ObjectB.Top) & (ObjectA.Bottom <= ObjectB.Bottom);

        //if either left/right and either top/bottom edges are overlapping
        if ((L_Overlap | R_Overlap) & (T_Overlap | B_Overlap)) {

            //return true - there is a collicion
            return true;

        }

        else {

            //otherwise return false there is no collision
            return false;

        }

    }

}
Now as per usual we need to tell the HTML about the new class file...
<script src="classes\collision.js"></script>
Create the object

And we also need to create a new object based on the class...
                //create a reference to the canvas
                var canvas = document.getElementById('canvas'),

                    //access the 2D drawing API
                    context = canvas.getContext('2d'),

                    //new instance of the Saucer class
                    ship = new Saucer(),

                    //create a new instance of the vector class
                    vector = new Vector(25, 1),

                    //create a new acceleration object
                    acceleraton = new Accelerate(.001),

                    //new instance of the landing pad class
                    pad = new Pad(),

                    //create a new instance of the collision detection class
                    collision = new Collision();
Lastly we may now modify the drawFrame function to see if a collision has taken place or not...
                (function drawFrame() {

                    //clear the canvas for the new frame
                    context.clearRect(0, 0, canvas.width, canvas.height);

                    //draw the lander
                    ship.draw(context);

                    //move the saucer
                    ship.move();

                    //apply the acceleration to the ship
                    ship.accelerate(acceleraton);

                    //get the next animation frame
                    window.requestAnimationFrame(drawFrame);

                    //draw the landing pad
                    pad.draw(context);

                    //check to see if there is a collision or not
                    if (collision.Overlapping(ship, pad))

                    {

                        //alert that a collision has taken place
                        alert("collision");

                    }

                })();
(When the alert appears you will need to stop the program via Visual Studio - not the browser!)
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