Sprite Design

In this session we shall look at more issues related to designing our sprites.  

For these examples we will create a version of the classic arcade game Lunar Lander.
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However, to avoid copyright infringement and trying to simplify it a little we are calling it Space Lander.

The rules are simple.  We will be piloting a spaceship.  At the bottom of the screen is a landing pad upon which we need to make a safe landing.  During the landing we are constantly fighting the gravity of the planet.  If we make a bad landing, we blow up the ship.

Designing the Ship

The first sprite we are going to concentrate on is the ship.  In creating the design there is no shame in looking around for a little inspiration.

I plan to base my design on the classic George Adamski UFO.
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George Adamski (April 17, 1891 – April 23, 1965) was a Polish-born American citizen who became widely known in ufology circles, and to some degree in popular culture, after he claimed to have photographed spaceships from other planets, met with friendly Nordic alien Space Brothers, and to have taken flights with them to the Moon and other planets. He was the first, and most famous, of the so-called contactees of the 1950s. Adamski called himself a "philosopher, teacher, student and saucer researcher," although investigators concluded his claims were an elaborate hoax, and that Adamski himself was a con artist.
Wikipedia

(Of the people who claim the photo was a fake some said that the spherical landing struts were in fact light bulbs!)
Having decided on a source of inspiration we may now have a first stab at sketching out a design…
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It need not be a work of art, but it will help us think a bit more about where we are going.

Having made a simple sketch, we need to think in more detail about how the sprite will look.  This is where some graph paper, a pencil, a ruler and in this case a compass will come in handy.
Here is my more detailed plan on graph paper.
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Don’t worry too much about making it too big.  We shall see later how easy it is to re-size the sprite when we need to.  Do give yourself enough space on the graph paper to work though as a tiny plan is much harder to work with.

When we created the square in the previous week’s examples, we made zero, zero the top left-hand corner of the sprite.
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In this example we shall place zero, zero (x,y) at the centre of the sprite like so…
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This means that when we work out the code for this vector graphic, we will always be calculating the position as + or – the centre position.

One major reason why we are designing the sprite like this is to make sure if we rotate the ship it rotates correctly.

We want the shape to rotate around the centre like so…
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Let’s write down some of the coordinates so that we can start mapping the design to some code.
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We are going to concentrate initially on the straight lines of the sprite.

Having placed the middle of the sprite as 0,0 we need to remember that the canvas starts at the top left with 0,0 and increases down from left to right.

Having placed the middle of our sprite as 0,0 we need to remember that any x,y values to the left or above are in the negative and any x,y to the right or below will be positive.

We are nearly in a position turn this into some JavaScript.
Let’s start by listing the coordinates for the vector like so…

+30,+12

+80,+12

+80,+10

+70,0

+30,-10

+23,-20

-23,-20

-30,-10

-70,0

-80,+10

-80,+12

-30,+12

-30,+20

+30,+20

It doesn’t matter where you start but make sure that you list all the points in order.

In this example we started here…
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Working round the sprite anticlockwise.
The next step is to create the sprite in Visual Studio.

Create a new JavaScript file in your sprites folder called saucer.js.
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To set up the class for the new sprite we need to add the constructor for the class definition like so…

//create the constructor for the class saucer
function Saucer()

    {

    //initialisation code will go here
    }

Having created the new sprite, we need to tell our HTML 5 page about it.

Create a new web page called lander.html and use the following code.

<!DOCTYPE html>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <meta charset="utf-8" />
    <title>Space Lander</title>
    <link rel="stylesheet" href="StyleSheet.css" />
</head>
<body>
    <canvas id="canvas" width="400" height="400"></canvas>
        <script src="sprites/saucer.js"></script>
        <script>
            //this function will always be executed when the page loads
            window.onload = function () {

                //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();

                (function drawFrame() {

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

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

                })();

            }

    </script>
</body>
</html>
 This sets up the basic HTML 5 we will need for the animation.

Note the following lines of HTML

    <title>Space Lander</title>
Here we set the title for the page that appears in the browser, always a good idea!
We need to make sure that the HTML page knows about the class we have just created.

        <script src="sprites/saucer.js"></script>
We also need to create a new object (ship) based on the class (Saucer).

                    //new instance of the Saucer class
                    ship = new Saucer();
Run the animation and not much will happen.  However, it shouldn’t throw any errors at this stage.

Not much is happening because we still need to create the Draw method for the sprite.  We will do this now.

Firstly, create the private member variables for the x and y coordinates in the constructor…

//create private variables for the x and y coordinates
var x = 0,

    y = 0

Next create the following function in the constructor…

    //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
    Saucer.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.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

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

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

    }

Saving and Restoring the Context and Translate

Notice in the above code we are drawing the shape in a slightly different manner to the square in the first example.

Note the first two lines of code…

        //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);

The first line saves the state of the context before we start to change it by adding a new shape.

We restore the state of the context at the end of the drawing in the line…

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

Also note the line of code…

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

In the case of the square we placed the x and y coordinates into the drawing of the shape.

In this case we are setting the whole drawing context at our x and y coordinates.

Should we wish to rotate the shape later it will work correctly and rotate around the centre of the shape.

Now in the HTML 5 add a call to the draw method…
                (function drawFrame() {

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

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

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

                })();
Run the animation and see what you get.
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Not exactly the desired effect.  So, what is the problem? The problem is that the centre of the sprite is 0,0 and by placing it at 0,0 on the canvas 50% of the graphic is off canvas.

To fix it change the x and y coordinates both to 200.

You should see the sprite at the centre of the canvas…
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The next elements of the design we will create are the landing globes (or light bulbs depending on where you stand re George Adamski!)

The globes have been designed as three curves which are in fact three circles with their centres as shown here…
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To create the landing globes, we will need to draw curves using the method quadraticCurveTo.
quadraticCurveTo
This method allows us to draw a line from one place to another making the line bend toward a specific coordinate.  It is important to not that the line bends toward and doesn’t pass through it.

To start with we shall draw the middle landing globe…
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The curve will start at -13,+12 pass towards 0,+20 and end at +13,+12.

The code to do this is here and needs to be added to the draw function after the context.stroke() for the main saucer shape…
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/g0 ahead and draw the line
context.stroke();

//middle landing globe
context.beginPath();

context.moveTo(- 13, 12);
context.quadraticCurveTo(e, 20, 13, 12);
context.stroke();

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




        //middle landing globe
        context.beginPath();

        context.moveTo(- 13, 12);

        context.quadraticCurveTo(0, 20, 13, 12);

        context.stroke();

Run the animation to see how it looks.
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Not exactly the effect I am looking for.  Remember the curve bends toward the middle coordinate.  To extend it we need to move the y position down a bit like so…

        //middle landing globe
        context.beginPath();

        context.moveTo(- 13, 12);

        context.quadraticCurveTo(0, 33, 13, 12);

        context.stroke();
Giving us…
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Which will do for now!

Add the other two landing globes and the class should look like this…
//create the constructor for the class saucer
function Saucer() {

    //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
    Saucer.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.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

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

        //middle landing globe
        context.beginPath();

        context.moveTo(-13, 12);

        context.quadraticCurveTo(0, 33, 13, 12);

        context.stroke();

        //right landing globe
        context.beginPath();

        context.moveTo(32, 12);

        context.quadraticCurveTo(50, 33, 63, 12);

        context.stroke();

        //left landing globe
        context.beginPath();

        context.moveTo(-63, 12);

        context.quadraticCurveTo(-50, 33, -32, 12);

        context.stroke();

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

    }

}
The saucer should look like this…
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The final shapes to add to the sprite are the windows.

As above we need to work out the coordinates relative to the 0,0 centre…
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Now we can work out the code using the Arc method…

        //draw window 1
        context.beginPath();

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-20, -12, 3, 0, (Math.PI * 2));

        context.stroke();

        //draw window 2
        context.beginPath();

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-10, -12, 3, 0, (Math.PI * 2));

        context.stroke();

        //draw window 3
        context.beginPath();

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(0, -12, 3, 0, (Math.PI * 2));

        context.stroke();

        //draw window 4
        context.beginPath();

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(10, -12, 3, 0, (Math.PI * 2));

        context.stroke();

        //draw window 5
        context.beginPath();

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(20, -12, 3, 0, (Math.PI * 2));

        context.stroke();

The Arc Method
To draw circles in JavaScript we draw Arcs.

The Arc method accepts the following parameters

· X


The x coordinate of the arc

· Y


The y coordinate of the arc

· R


The radius of the circle

The radius being the distance from the centre of the circle to the edge.
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Start Angle
How far round the clock face in radians the arc starts from (0 is 3 O’clock
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End Angle

How far round the clock in radians the arc needs to travel

Counter clockwise
Optional parameter that sends the arc anti clockwise

To create a circle we set the start angle to 0 and the end angle to 2*Math.PI (Which in radians is the size of the circumference of a circle.)

[image: image23]
Adding Colour
In adding colour, we need to appreciate that there are two parts to the shapes we are drawing the stroke and the fill.

[image: image24]
The following code sets the fill colour of the main part of the saucer.

        context.beginPath();

        context.fillStyle = "#d3d3d3";

        context.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

        context.fill();

        //go ahead and draw the line
        context.stroke();
We could also use context.strokeStyle = "#ffffff"; to set the colour of the stroke.  (In this case RGB white)
The following code adds some colour to the saucer…

//create the constructor for the class saucer
function Saucer() {

    //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
    Saucer.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 = "#d3d3d3";

        context.moveTo(30, 12);

        context.lineTo(80, 12);

        context.lineTo(80, 10);

        context.lineTo(70, 0);

        context.lineTo(30, -10);

        context.lineTo(23, -20);

        context.lineTo(-23, -20);

        context.lineTo(-30, -10);

        context.lineTo(-70, 0);

        context.lineTo(-80, 10);

        context.lineTo(-80, 12);

        context.lineTo(-30, 12);

        context.lineTo(-30, 20);

        context.lineTo(30, 20);

        //close the path
        context.closePath();

        context.fill();

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

        //middle landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-13, 12);

        context.quadraticCurveTo(0, 33, 13, 12);

        context.fill();

        context.stroke();

        //right landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(32, 12);

        context.quadraticCurveTo(50, 33, 63, 12);

        context.fill();

        context.stroke();

        //left landing globe
        context.beginPath();

        context.fillStyle = "#ffff00";

        context.moveTo(-63, 12);

        context.quadraticCurveTo(-50, 33, -32, 12);

        context.fill();

        context.stroke();

        //draw window 1
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-20, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 2
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(-10, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 3
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(0, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 4
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(10, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

        //draw window 5
        context.beginPath();

        context.fillStyle = "#ffffff";

        //x, y, radius, start_angle, end_angle, anti-clockwise
        context.arc(20, -12, 3, 0, (Math.PI * 2));

        context.fill();

        context.stroke();

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

    }

}
The saucer should now look like this…
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