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Today we are going to get our sprites moving around the screen on their own which will start to 

pull together many parts of what we’ve been learning. 

To do this we’ll need to use a timer.  For the learning example, we’ll just have a ball move 

diagonally across the screen and wrap to the opposite side when it goes off the screen.  This is very 

similar to the behavior of the asteroid rocks in the old game Asteroids. 

As we do this, we’re going to learn a few new things: 

1. How to move diagonally on the screen 

2. How to manage control properties directly in code (as opposed to through the properties panel) 

3. How to create a method that packages up an algorithm and use it 

And now, on to it… 
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1. Let’s start off by creating a new Windows Form Application. 

2. Drag a PictureBox and a Timer onto the GUI in the design window. 

3. Set the name for these to: 

 ballPictureBox 

 ballMoveTimer 

4. Turn the PictureBox into a very simple (but square) ball: 

 Set the size to 10, 10 

 Set the background color to black 

5. Set up the Timer: 

 Set Enabled to true 

 Set the interval to 25 

At this point we now have the controls configured.  We’ve done it the way we’ve done thus far, 

through the properties panel. 

It is often very helpful to be able to do this in code … in fact it makes the code much easier to 

understand because all the settings are there, visible when you are working on the code. 

How do you do this?  Watch, listen and learn young grasshopper… 

I’m sure you’ve noticed the strange line of code that is always put in the Form’s constructor: 

 

Just what is this InitializeComponent() thing?  It is a method created by Visual C# (the IDE) 

containing the actual code to create, place and configure the controls we drag onto the GUI and set 

the properties / events for.  Whenever you change a property value in the properties panel, code is 

created in this method to set that property.  Let’s take a look at what it is doing for us because if we 

want to learn how to set a property, the example code is right there for us! 
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In the code view, right-click on the name InitializeComponent and select the Go To Definition 

option. 

A new code window will open up named Form1.Designer.cs.  This is the code for the setup and 

initialization of your GUI and all the controls on it.  There is lots of strange looking stuff here, but 

we’re going to focus on one part…the InitializeComponent part. 

If this is the first time you’ve done this, it is likely your code window will look like this: 
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If yours looks like this, just click the plus sign on the left edge of the screen to see all the code in 

the InitializeComponent method.  It will now look like this: 

 

Let’s pick this apart…note above the name of the method (InitializeComponent), that it does not 

return any information (void) and it is only usable within the Form class (private). 
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Next let’s look inside.  Find the section where the ballMoveTimer is configured. Note the lines of 

code that enable the timer and set the interval to 25.  Recall that we set these properties in the 

property panel. 

Next find the section where the ballPictureBox is configured.  Note the line of code that sets the 

control’s size to 10, 10 (width, height).  Again, we set this property in the property panel. 

 

These lines of code show us how to set and monitor the properties of any control.  My practice is 

when working with a control’s property that is a central and key part of my algorithm, to write this 

code myself, and put it in the Form’s constructor rather than use the properties panel.  Again, what 

this does is make very visible the properties upon which my code depends. 

Now … can you find the code where the ball PictureBox is created?  It is the 3
rd

 line in the 

method.  Notice it is using the new command and the PictureBox constructor.  Normally you 

won’t need to create a control by hand but there are situations in which doing so would be very 

helpful.  Maybe we’ll get to that at a later date… 
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One more quick note … in the InitializeComponent method, did you wonder why when one of the 

controls is referenced, it is always preceded by the “this.” clause? 

First, remember that if you want to refer to the class object you are in, you may do so with the 

“this.” clause.  We had to do that in the last lesson when we were working to manage what 

happened when the sprite hit the edge of the screen.  If you recall (and I hope you do!) we needed 

to know how wide the screen was.  The “screen” was the usable portion of the Form.  The Form 

has a property that provides us information about its usable portion called “ClientRectangle” … 

we used the Width and Height.  The problem was, how in the world do we refer to the GUI (or 

Form) when we’re inside the GUI/Form?  With the clause “this.” preceding the property name.  

Doing so tells C# that we are referring to a property (method or field) of the class we’re in. 

Okay, moving on… 
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The ball movement timer interval is very important to how our ball will move across the screen.  

The faster it ticks, the smoother our ball will move … well up to a point.  At any rate, this is a 

property we will want to very closely control and that is central to how our sprite behaves.  Let’s 

initialize it in our constructor … remember we can copy the code from InitializeComponent, paste 

it into our Form1 constructor and modify at will! 

IMPORTANT! We must add this code after the InitializeComponent() because InitializeComponent 

creates the timer…it doesn’t even exist until after this! 

 

Next, let’s create the ball move timer tick event handler.  It is in this tick handler that we will move 

the ball across the screen.  Go ahead and do this the normal way using the events panel...select the 

timer, open the properties panel, click the event “lightning bolt” icon, and double click on Tick. 

The code window opens up with the cursor inside the ballMoveTimer_Tick event handler.   We 

will now add code to move the ball across the screen on its own.  Let’s move it on a diagonal. 

In the prior lessons we moved the sprite by responding to key presses in the up, down, left or right 

direction.  With this method you can only move one direction at a time, either horizontal or 

vertical.  What we want to do now is move the sprite a bit in the horizontal AND a bit in the 

vertical.  In other words, over some, down some.  Can you see how this will move the sprite in on 

a diagonal? 

If we go down 1 and right 1, the sprite will move in a … can you guess what angle that will be?  

As a hint, remember your geometry?  Do you recall what an isosceles right triangle is and its 

properties?  It has two congruent (equal length) sides which form a 90° angle.  It is also known as 

a 45-45-90 triangle: 

 

We would move in at a 45° angle or diagonal.  Cool!  Can you imagine what we’d have to change 

to move at a shallower angle, or a steeper angle? 
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Here is a hint in the form of a question: what is making our sprite move at a 45° angle?  It is the 

fact that we’re moving the same distance in the horizontal that we are in the vertical. 

You want to move at a shallower angle?  Go up (or down) a smaller amount than you move to the 

right (or left). 

You want to move at a steeper angle? Go up (or down) a larger amount than you move to the right 

(or the left). 

Thus if we want to control the angle of the diagonal movement, we control how much we add or 

subtract from the X and the Y coordinates of the location point. 

For those of you that have had trig, can you tell me how I’d make my sprite move at a 30° angle?  

How about at a 60° angle?  Hint: remember your 30-60-90 triangle side relationships? 

Once again, we can see how math is a *HUGE* help in making a computer game work! 

Let’s now add the code to move our ball diagonally at a fairly steep angle.  Every timer tick we’ll 

move 1 to the right and down 2.  You try to do this…I have the code shown on the next page.  See 

if you can figure it out before looking… 
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Here is the code.  Please note the use of comments.  I cannot stress enough how helpful they are.  

A great habit is to write the comment before the line (or lines) of code that implement it.  Writing 

the comment does a couple of things: 

1. It helps you think through exactly what you want to do.  This often makes it much clearer 

to you and hence easier to code correctly. 

2. It helps others understand your intent. 

 

Again, note that we must get a copy of the PictureBox control location.  Why?  Because basically 

the location point coordinates are locked or protected within the PictureBox control.  The location 

point is implemented as a property which only allows the Point to be set as a whole.  Thus if you 

want to change on of the location Point coordinates, you must get a copy, change the copy and put 

the copy back into the PictureBox location Point. 

Go ahead and run this.  The sprite moves across the screen … and … disappears.  Well, progress 

right?  What should we do? 

Well we have a couple options, both of which you’ve played with before: 

1. We could have the ball bounce off the side of the screen ala Pong 

2. We could have the ball wrap around and reappear on the opposite side of the screen ala Asteroids 

Since your next project is a Pong type game, we’ll do the wrap option and let you figure out the 

bounce option.   
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You’ve done this before … remember how you modified your sprite movement program to have 

the sprite wrap to the other side of the screen?  All we need to do is add that code to this program 

and we’ve got it! 

I want to take this opportunity to help you realize the power of creating your own methods.  The 

code to wrap to the other side is actually more code and a bit messier than the simple movement 

code we currently have in the timer tick handler.  It would be really nice to keep that code clean 

and simple.  This is where writing your own method can help! 

What we would like is a method that if we give it the moved sprite, the method will handle 

checking if the sprite’s new location is off the screen, and if it is, move it to the opposite side for 

us.  Let’s write this method.  We already have an example of all the code from our old sprite 

program.  We just need to create the method and put that code in it. 

First step, name our new method.  What will it do for us?  It will wrap our sprite to the other side 

of the screen if it goes off a side.  Let’s name it WrapToOtherSide(). 

Does it need any information to do its job?  Well it needs to know which sprite to work on.  So far 

in this app we only have one sprite.  What if we had multiple sprites?  Wouldn’t it be nice if this 

one method could handle this task for any sprite?  Yes!  All we need to do is tell the method which 

sprite to work on.  Okay, so this method will need input. 

Does it need to return any information?  No, not really.  All it needs to do is move the sprite if it 

just went off the screen.  So it will have a return type of void. 

Next, does anyone outside of the Form need to use this?  Nope, in fact the only thing that needs to 

use it is the timer tick. 
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Okay, I think we’re ready to go…first thing we’ll do is create the shell of the method: 

 

Please note we’ve added the method inside the Form class but outside any other method. 

Take a minute and make sure you understand the parts we used to create the new method. 

Now all we need to do is add the code to check if the ball has moved off screen and warp it. 

Inside the new method, what is the name of the ball sprite we’ve been told to work with?  It is ball.   

What type of thing is ball?  It is a PictureBox. 

How would we figure out where this particular ball is located on the screen?  By examining its 

Location property. 

Go ahead and try to write the code to check if this ball is still on the screen and warp it if it isn’t.  

I’ll show you my code on the next page.  Don’t forget to use comments! 
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Here you go…this is how I did it.  Again, please note the comments.  We’re using the ball sprite 

that we’ve been provided and also referencing the Form’s ClientRectangle to determine where the 

right and bottom edges of the screen are: 

 

The last thing we do is update the sprite’s location with the adjusted point.  Go ahead and run it. 

Did it work?  Ah no.  What happened?  The ball did not warp or wrap to the other side of the 

screen.  What is wrong??? 
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We wrote the new method … why didn’t it do its job?  Err, did we ever call this method?  Nope.   

Where do we need to call it?  Right at the end of the timer tick handler, after we’ve updated the 

sprite with its new position.   

Do we need to give it any information?  Yes, we need to tell which sprite to work on … our 

ballPictureBox sprite. 

That’s easy! 
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Now for your task: 

After you get this working, make a copy of the project and modify it so the ball bounces off the 

sides of the screen.  I’ll help you out a bit… 

The beauty of a method is it packages up functionality or an algorithm.  You could rename and 

modify the WrapToOtherSide method to instead of wrapping to the other side, bounce off the side. 

Rename it to BounceOffSide and modify the code in it to have the ball bounce (reflect) off the side 

of the screen as if there were a wall there. 

You are going to have to figure out how to change the direction of the ball.  It may help to “play 

computer” a bit here … for instance, assume you are moving down at a diagonal: X + 1, Y + 2.  If 

the ball “bounces” off  the bottom, how would its movement change?  What if it bounced off the 

right wall?  More to the point, what would happen to the X and Y? 

…and you may need to take a look at the next lesson about game state.  I think it may help a bit… 

 


