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If you recall our collision detection lesson, you’ll likely remember that you couldn’t move both 

sprites at the same time unless you hit a movement key for each at exactly the same time. 

Why was that?  The problem is that when the first key is hit, the key down event handler responds 

and handles the key hit.  If the second key is hit while the first is being handled, that 2
nd

 event will 

be missed. 

Not only did this mean you couldn’t (easily) move both sprites at the same time, it also means you 

couldn’t hold two keys down and move one sprite on a diagonal. 

Well, that stinks. 

In this lesson, we’re going to fix that problem.  To do so we’re going to learn a bit about something 

called “game state.” 

Game state is nothing more than … the state of the game.  Great, thanks for the explanation Mr. T. 

Right.  When I say “state of the game” I mean “at this moment in time, exactly what is happening in 

the game.”  Is the 1
st
 sprite moving?  If so, in which direction(s) and how fast?  What about sprite 

2?  Etc, etc, etc. 

Game state is nothing more than class fields that keep track of all the important information.  If 

sprite 1 is moving, the game has one or more fields that keep track of which direction and how fast. 

Any piece of important game state information is kept in fields (class variables). 

Now, here is the cool thing about using game state … you can have one method (oh, say the key 

down event handler) update/change game state, and another (oh say a movement timer tick event 

handler) move sprites based on game state. 

So what you ask?  Well, this simple fact now fixes the sprite movement problems.  All the key 

down event handler now does is remember that a key has been hit … it doesn’t have to try to 

actually move the sprite on the screen (which actually takes quite a bit of time). 

Let’s see how this could work… 
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1. Create a new Windows Form Application 

2. Drag two picture box controls onto the form 

a. Name them sprite1 and sprite2 

b. Give them each a fun picture 

3. Drag a timer control onto the form 

a. Name it moveTimer 

4. Create the timer’s event tick handler 

5. Create the form’s key down event handler 

We have the core of our little game.  We now need to figure out what game state we need. 

All this game is going to do is move the two sprites around the screen … yeah, lame. 

…which means the only game state we need is the sprite movement information.  Let’s think about 

this… 

How does a sprite move?  By that I mean, what are the critical pieces of information needed in 

order to move a sprite?  There are basically two… 

First you need to know direction.  Excellent!  How do we control a sprite’s direction?  Think back 

to our prior sprite movement lessons … when you wrote code to move a sprite, what did you have 

to change in the sprite to move it?  You updated the X and Y coordinates of the sprite’s location 

point. 

If you want to move to the right, you add a little bit to the X coordinate.  If you want to move up, 

you subtract a little bit from the Y coordinate.  To move on a diagonal (at an angle off the 

horizontal) you do both at the same time. 

Next you need to know speed.  How do we control a sprite’s speed?  Again, think back to our sprite 

movement lessons … the amount or magnitude of the update to a sprite’s location determines how 

fast it moves.  If I’m moving to the right, how can I control the speed?  What would be the 

difference if I add 1 to X compared to adding 5?  If I add 5 to X the sprite will move much faster (5 

times faster in fact) than if I only add 1.  So the magnitude of my movement in a given direction 

will control speed. 
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So what we need to remember is direction and magnitude.  In math this is what is called a vector.  

Vectors are typically represented by an arrow whose length represents its magnitude (our sprite’s 

speed in this case) and whose angle of tilt represents its direction.  Here is a picture of a vector on a 

“normal” algebra graph (remember on the screen we flip Y to go down): 

 

This vector (the red arrow) represents moving at about a 36.9° angle up from the horizontal at a 

speed of 10.  The blue arrow represents the change in the x direction and the green arrow represents 

the change in the y direction. 

How would you figure out the angle?  Trigonometry…the angle represented here is the angle whose 

tangent is 6 over 8 (remember, tangent is opposite over adjacent … SOH-CAH-TOA).  On your 

calculator you’d enter TAN
-1

  6  ÷  8.  The answer will be 36.86989765 which I’ve rounded to 36.9. 

If you are really good, you’ll realize the example above is a right triangle whose side lengths are a 

Pythagorean triple … actually a multiple of the 3, 4, 5 triple.  If you called the horizontal side a, the 

vertical side b, and the hypotenuse (side opposite the right angle) c, you could use the Pythagorean 

Theorem to find the length of the vector (which is the length of side a): 

                    

Since   =100, then a = 10…so the length of the vector is 10.  Now remember, this example is using 

“normal” graph orientation (y goes up) but on the computer screen we flip it with y going down. 
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I’ll bet many of you are wondering “why did you have to tell us all that Mr. T?”  Cause I love math, 

that’s why!  Well, I do love math … but the real reason is that understanding the above math stuff 

gives us the key to what state we need to “remember” in order to control sprite movement. 

If you get one thing from the above vector stuff, get this: to control the direction and magnitude 

(speed) of a vector, all you need to know is two simple pieces of information: 

1. how far to move in the horizontal (x) direction and, 

2. how far to move in the vertical (y) direction 

That’s it!  You just need to remember the change in x and the change in y. 

A bit of (important) terminology: a technical way of saying “the change in” is delta.  We could 

rephrase the above as: 

1. delta x 

2. delta y 

These two items are the state we need to keep track of for each sprite.  This means we need to 

create two fields for each sprite, one for the delta x and one for the delta y.  Let’s see, we called our 

first sprite sprite1 so let’s name our fields for sprite 1 sprite1deltaX and sprite1deltaY: 

 

At the risk of being repetitive, please note the use of comments above.  Now granted, I’m being a 

bit verbose for your sake because I am going out of my way to explain what’s happening, 

but…comments are good because as we mentioned before, they help us clarify our thinking not 

only for others but also for ourselves. 

Also note that I’m initializing the fields where they are created rather than in the constructor.  This 

is fine for simple, basic type fields. 

Add the above to your code.  If you really don’t understand it, yell…I really want you to get this. 
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Next we need to update this game state when the appropriate key is hit.  

For sprite 1, let’s use A, S, D, W to move left, down, right and up respectively. 

For sprite 2, let’s use the arrow keys. 

You’ve written the key down code before.  This time in the key down event handler, instead of 

directly changing the sprite’s location point coordinates, we’ll simply set the appropriate game state 

to show that we want to move in the indicated direction. 

Let’s assume the A key has been hit.  This means the sprite is to move to the left which means we 

need to update the sprite1deltaX field.  Since we’re moving to the left that means we need to 

subtract from the sprite’s location point X coordinate. 

For now, let’s just say we’ll always move at a set rate or speed.  We control the sprite’s speed by 

the magnitude (or numerical size) of the movement amount.  Let’s move 2 each time. 

So, we’re moving to the left at a speed of 2.  What value should we put in sprite1deltaX?  You 

figure this out … answer on the next page.   
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To move to the left by 2, we’ll set sprite1deltaX equal to -2. 

How would we move to the right by 2?  Set sprite1deltaX equal to 2. 

How would we move to down by 2?  Set sprite1deltaY equal to 2.  Note this is in the Y direction. 

How would we move to up by 2?  Set sprite1deltaY equal to -2.  Note this is in the negative direction. 

You add the code now … remember, we’re not doing anything at all with the sprite yet.  We’re 

only updating game state.  The timer tick will be responsible for using game state to actually move 

the sprites. 

You can see my code on the next page… 
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I’m only showing the code for sprite 1 … you will need to figure out the similar code for sprite 2. 

Once again, note the use of comments…    

 

Also note that I’m not adding or subtracting from the state fields, I’m setting them with the desired 

movement amount.  Again, the movement timer tick event will use these state fields to actually 

move the sprites…it will need to know how much to adjust the sprite’s X and Y coordinates.  

Go ahead and run your code.  Try to move the sprites.  Nothing happens right?  Why?  Man, I really 

hope you’ve got this now!  

They don’t move because all we’ve done so far is update game state.  We haven’t yet used that 

game state to actually move the sprites. 

Good…now, let’s move the sprites. 
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The code to actually move the sprites will go in the movement timer tick event. 

All we need to do is take the state information (movement deltas) and add them to the appropriate 

coordinate. 

Wait, why just add?  If we’re moving to the left, don’t we need to subtract? 

Yup, absolutely right!  But … remember we handled this in the key down event handler where we 

set the movement deltas. 

If the A key or left arrow were hit, what value did we put in the Y delta field?  A negative number! 

What happens if we “add” a “negative?”  We are actually subtracting aren’t we?  Okay, here we 

go… 

Once again, why don’t you try to add the code to the movement timer tick event handler to move 

your sprites?  I’ll show you my code on the next page.  PLEASE don’t just go to the next page and 

copy my code, you won’t learn a single thing doing that. 
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In this example code I’m only moving sprite 1 … again, I’ll leave it up to you to add the code to 

move sprite 2. 

 

It really is quite simple.  All you do is get the sprite’s current location, add the delta and stuff it 

back into the sprite. 

Make sure you add the code for sprite 2 and try it.  Your sprites should now move. 

Try moving on a diagonal.  You should find you can now move diagonally by holding down two 

keys at once.  This didn’t work before, so we’ve solved one problem. 

Have we created any problems? 

Well for one, the sprites are simply running off the screen and disappearing.  We can fix that easy 

right?  Just add code to handle what happens when our sprite goes off the edge of the screen…let’s 

have it wrap to the other side. 

But there’s a bigger problem isn’t there?  The sprites keep moving even after you release the key.  

Why is that? 

Well, what’s being used to determine how to move the sprite?  The game state right?  How would 

we stop the sprite?  We’ll have to set the sprite movement deltas to zero. 

When would we want to do that?  Well, when the key is released!  Why don’t you poke around and 

see if you can figure out what to do.  I’ll leave you with that hint as your assignment for this lesson. 

Oh, and also, please add the sprite screen wrapping code.   

So your assignment: 

1. Figure out how to stop your sprites when the movement key is released 

2. Add the code to wrap your sprites to the opposite side when they go off screen 


