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LAB 8 

Creating XNA Games 
This lab contains the following exercises and activities: 

� Exercise 8-1: Use Multi-Touch in a Windows Phone Game 

� Exercise 8-2: Use the accelerometer in an XNA program 

SCENARIO 
During these practical sessions you will take the role of a developer creating 

applications for the Windows Phone platform.  

After completing this lab you will be able to: 

� Use Multi-touch input to control the gameplay in a Windows Phone 

game 

� Use the accelerometer in a Windows Phone game 

Estimated lesson time: 45 minutes 

NOTE 
For these exercises you will need an actual Windows Phone device for the 

best results. While you can test individual touch screen inputs using a single 

mouse you will need a system with a multi-touch input if you are to 

demonstrate the software on that. For the accelerometer exercises you will 

need a Windows Phone as there is no emulation of the accelerometer at 

present. 

EXERCISE 8-1: MAKING PONG MULTI-PLAYER 
Estimated completion time: 25 minutes 

In this exercise you will improve the Pong game created during the lectures 

to allow it to support two player gameplay. You will learn how touch events 

are stored and managed by XNA on Windows Phone. 

Opening the initial game 

We are going to start by opening a starter version of the game. 

1. Open Visual Studio. 

2. Open the PongGame project in the Pong Game Starter folder for 

these practical sessions. 

3. Run the game.  

4. Change the emulator orientation to horizontal, LandscapeLeft, by 

using the tools that appear just beyond the top right hand corner of 

the emulator display. You need to press the “rotate anti-clockwise” 

button which is the third one down. 
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5. Note that you can move the left hand paddle up and down by clicking 

with the mouse in the top or bottom of the display. A mouse click 

generates a touch event. 

Limiting player movement 

At the moment the left hand paddle can be moved right off the screen. This 

is not very good looking, and potentially very confusing. We need to add 

some code that tests for the paddle moving right off the screen and 

preventing this. 

1. The code below stops the left hand paddle from going off the top or 

the bottom of the screen. Add it into the program at an appropriate 

position in the Draw method. 

// stop the left paddle from going off the screen 

 
if (lPaddleY < 0) 
{ 

    lPaddleY = 0; 
} 
 

if (lPaddleY + lPaddleRectangle.Height > GraphicsDevice.Viewport.Height) 
{ 
    lPaddleY = GraphicsDevice.Viewport.Height - lPaddleRectangle.Height; 

} 
 

 

2. Using the same technique, stop the right paddle from going off the 

screen as well. You can use exactly the same code, but you need to 

make sure that you change all the left values to the ones for the right 

paddle.  

3. Run the game. The right paddle should track the ball, but not move 

off the screen when it does this. 

Adding multi-player 

At the moment the right hand paddle cannot be beaten. Later you might like 

to experiment with techniques that could be used to make it beatable, for 

example limiting the speed that it can move towards the ball, but for now 

we are going to add manual control of the right hand paddle for a two player 

experience.  

The players are going to control their paddles by touching areas on the 

screen. For both players to control their paddles they will have to touch the 

screen at the same time. At the moment the program only looks at the very 

first element in the collection of TouchLocation values that are returned.  

if (touches.Count > 0) 
{ 
    if (touches[0].Position.Y > GraphicsDevice.Viewport.Height / 2) 

This code will have to be improved so that it works through all the touch 

locations and uses all of them to update the paddle positions. We can do 

this by using the foreach construction to work through all the items in a 

TouchCollection 
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1. Replace the code that controls the movement of the paddle with the 

code below, which uses a foreach loop to work through the 

touches. 

TouchCollection touches = TouchPanel.GetState(); 

 
foreach ( TouchLocation touch in touches)  
{ 

    if (touch.Position.Y > GraphicsDevice.Viewport.Height / 2) 
    { 
        lPaddleY = lPaddleY + lPaddleSpeed; 

    } 
    else 
    { 

        lPaddleY = lPaddleY - lPaddleSpeed; 
    } 
} 

2. Run the program and make sure that the paddle movement still 

works correctly. 

Now we are going to add the extra logic to control the right hand paddle 

with touches on the right hand side of the screen. The screen will be broken 

into four areas. The program can identify which of the four areas by using 

the tests as shown below.  

 

 

 

 

 

 

Remember that the Y origin is the top left hand corner of the screen, i.e. 

increasing the value of Y moves you down the screen. 

At the moment the program just tests the value of Y to control the paddle, 

now it will have to use the X value as well. 

3. Change the construction above to test the x position of the touch 

event and update the right hand paddle appropriately. You may have 

to add a new variable to hold the speed of the right hand paddle. 

4. Remove the code that binds the y position of the right hand paddle 

to the ball. 

5. Test your program. It should be possible to control both paddles in 

the emulator by clicking in the appropriate place in the emulator 

screen. If you can run the program on a real device you will find that 

both players can control their paddles. 

EXERCISE 8-2: CREATE A SPIRIT LEVEL 
Estimated completion time: 20 minutes 

The accelerometer in a Windows Phone doesn’t just measure acceleration, 

because of the acceleration due to gravity which acts on everything on the 
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earth’s surface it can also be used to determine the orientation of the 

device. 

In this exercise we will create an application that uses the accelerometer in 

the Windows Phone as a level.  

Getting started with the spirit level program 

To start you need to open the spirit level starter project. This gives us a 

framework for the application. 

1. Open Visual Studio and use it to open the Level project in the Level 

Starter folder. 

2. Run the program. It displays a green bubble in the middle of the 

screen. 

 

The bubble is actually on top of a red dot, which allows us to tell when the 

phone is precisely level. Note that at the moment the red dot is not visible 

because it is directly underneath the bubble. What we are going to do next 

is add code that uses the accelerometer to control the position of the bubble 

on the screen. 

Setting the supported orientation 

The spirit level will be used with the phone flat. However, we don’t want the 

orientation support upsetting the program. We also want to use the entire 

screen area for our program.  

1. Open the Game1.cs source file using the Solution Explorer in visual 

studio. 

2. Add the following statement to the constructor for the Game1 class. 

graphics.SupportedOrientations = DisplayOrientation.LandscapeLeft; 

3. This ensures that when the game runs it is in the mode where the 

screen is on the left hand side as it is held in portrait mode. 

4. We now need to set the requested resolution for the game, so that 

the full screen is used by adding these statements to the constructor: 

graphics.PreferredBackBufferWidth = 480; 
graphics.PreferredBackBufferHeight = 800; 

5. Finally we must ask for a full screen display. Add the following 

statement to the constructor. 

graphics.IsFullScreen = true; 
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Adding the sensor library reference and namespace 

Now that we have the starter project we next have to add a reference to the 

sensors library so that our XNA game can create and use an accelerometer. 

6. Add the Microsoft.Devices.Sensors library to the resources for the 

Level project. 

7. Open the Game1.cs source file in the project and add a using 

directive to make the Microsoft.Devices.Sensors namespace 

available to the game program. 

Creating an accelerometer instance 

We can now use an accelerometer in our program. We will create the 

accelerometer instance and bind to the reading completed events in the 

Initialise method for our game. 

1. Add the following statements to the Initialise method in Game1.cs. 

Accelerometer acc = new Accelerometer(); 
 
acc.ReadingChanged +=  

new EventHandler<AccelerometerReadingEventArgs>(acc_ReadingChanged); 
 
acc.Start(); 

These statements create a new instance of the accelerometer, bind an event 

handler to the reading changed event and then start the accelerometer 

running. At the moment the program does not have a method called 

acc_ReadingChanged and will not compile. This is the method that will be 

called when a new reading is available from the accelerometer. It must store 

the reading in a variable that can be used in the Update method to drive the 

position of the bubble. 

2. Add the following statements immediately after the Initialise 

method. 

Vector3 accVector = Vector3.Zero; 

 
void acc_ReadingChanged(object sender, AccelerometerReadingEventArgs e) 
{ 

    accVector.X = (float)e.X; 
    accVector.Y = (float)e.Y; 
    accVector.Z = (float)e.Z; 

} 

Using the accelerometer values 

The Update method can now use the X, Y and Z values in the accVector 

variable to control the movement of the bubble. We don’t need to use the Z 

value of acceleration. The X and Y values give the deviation of the level from 

horizontal in that axis. The larger they are, the further from level the phone 

is being held. The variables bubbleX and bubbleY hold the location of the 

central draw position for the bubble, we need to use the X and acceleration 

values to move the bubble away from this central position. 

1. Find the Update method and delete the statements below. 

bubbleRectangle.X = (int)(bubbleX + 0.5f); 
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bubbleRectangle.Y = (int)(bubbleY + 0.5f); 

2. Now add the following statements. These calculate the new position 

for the bubble 

float accBubbleX = bubbleX - (accVector.X * 200); 
float accBubbleY = bubbleY + (accVector.Y * 200); 
 

bubbleRectangle.X = (int)(accBubbleX + 0.5f); 
bubbleRectangle.Y = (int)(accBubbleY + 0.5f); 

Because we want the bubble to behave like a real level it must move in the 

opposite direction from the acceleration value. This is why the acceleration 

value is subtracted from the X position. The accelerometer returns values 

with Y increasing as we move up, which is the reverse of the drawing 

coordinates used by XNA. This is why the acceleration value is subtracted 

from the Y position. 

The multiplier of 200 gives the sensitivity of the level. The larger this value 

the further the bubble moves for a given change in acceleration.  

3. Run the program. Note that you will have to deploy it to a real device 

to be able to use it properly. 

Note that the X, Y and Z axes are the same for any orientation of the phone. 

In other words, if we selected a landscape orientation for the device we 

would still get the same values from the accelerometer.  

You can use the accelerometer emulation in the Windows Phone emulator 

to test your level without the need for a real phone. 


