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Indie Game Development
Lecture 2 Lab Tutorial Exercise
Making the Player Character Move
Objectives
In this exercise, you will make add:
· a first person player character
· a third person player character
Exercise 1: Creating a FPC Mouse Look Behaviour Script
1. Open up your Unity project from the last lab exercise.
2. In the Project  Assets Window, create a new folder called Scripts.
3. Add a script called FirstPersonMouseLook to this folder.
4. Attach the newly created script to the Player game object.
a. You can drag and drop the script onto the player in the hierarchy window
b. Alternatively, select the Player game object in the hierarchy window and use the Add Component button in the Inspector window.
5. Tip: launch Visual Studio and wait till it opens up (it speeds up opening the first script).
6. Double-click on your newly added script to open it so you can add some code.
7. By default, each new script:
a. Inherits Unity’s MonoBehaviour – provides default game object behaviour
b. Includes the Start() and Update() methods. 

Adding an Enum to define the Player Look Directions
8. You will use an enum (a specific type that consists of a fixed set of named constants) to define the possible look directions. The mouse movement is used to simulate the player character looking:
a. Up or down (Vertical movement): Y axis
b. Left or right (horizontal movement): X axis
c. Both horizontally and vertically: both X and Y axes
9. Add the following enum declaration just before the Start() method. 
// The mouse movement (up/down, left/right or a combination of both)
// simulates the direction the player character is looking at
// Define a new enum data structure
// to define the three types of rotation
// Horizontal (X), Vertical (Y) and Both (X and Y)
[image: ]
Adding Script Configuration Variables
10. Note, any variables declared as public can be configured from the Unity Inspector window.
11. Now add a variable of type RotationAxes called axes just after the closing curly bracket } of the enum definition.
// A public variable to set the player character's look direction
[image: ]
12. Now also add the following public variables of type float.
	Type
	Name
	Initial Value
	Description

	float
	horizontalSpeed
	9.0f
	// speed along X axis

	float
	verticalSpeed
	9.0f
	// speed along Y axis

	float
	minVerticalRotation
	-45.0f
	// max angle looking downwards

	float
	maxVerticalRotation
	45.0f
	// max angle looking upwards



Controlling Movement in the Update Method
13. You want to rotate towards the new look direction when the frame changes. The code needs to be added to the Update() method.
14. Locate the Update() method.
15. Add the following to define the framework for the mouse look behaviour.
[image: ]
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Allow Looking Left or Right (Horizontal Movement) Only
16. Looking left or right (mouse moving horizontally on the X-axis) is the easiest.
a. You need to get the input mouse movement on the X axis.
b. Rotating horizontally is the Yaw movement (rotation about Y) and you need to apply the X-axis input retrieved at the defined horizontal rotation speed along the Y-axis.
17. Add the following to the if… block for horizontal (left/right) movement.
// Horizontal rotation is turning about Y (Yaw movement)
// Read the movement on X-axis and apply it at the defined horizontal speed
[image: ]
18. Save your changes.
19. Return to Unity and change the Mouse Look axes to MouseX from the Inspector window.
[image: C:\Users\Kemi\AppData\Local\Temp\SNAGHTML121dab2.PNG]
20. Play the scene to test. Does it work?
Allow Looking Up and Down (Vertical Movement) Only
21. Looking up and down is slightly more complicated.
a. You need to get the input mouse movement change on the Y axis.
b. Rotating vertically is the Pitch movement (rotation about X) and you need to:
i. Apply the Y-input retrieved at the defined vertical rotation speed along X-axis
ii. But, also ensure it does not exceed the minimum and maximum vertical rotation – Unity’s Mathf.Clamp() method will be used for this.
c. Also, you need to maintain the current Yaw (horizontal) rotation on the Y axis, thus you need to use Euler Angles (the set of rotation angles which specify the rotation in each of the Z (Roll), X (Pitch) and Y (Yaw) axes in that order).
22. Add a new private variable of type float called _rotationX with an initial value of zero, just after the public variables you added earlier.
This is a global variable accessible to all methods in this class but not to any external code. It allows you to maintain the current rotation on the X-axis as the frame changes.
23. Return to the Update() method and locate the part of the if … block for vertical (up/down) movement. The following steps will be added to this block.
24. Read the mouse movement change on Y-axis and apply it at the defined vertical speed and subtract the change from the current rotation (use of -=).
// Read the mouse movement change on Y-axis and apply it at the defined vertical speed
// Subtract the change from the current rotation
[image: ]
25. Use Unity’s Mathf.Clamp() method to limit the rotation between the minimum and maximum allowed.
// Limit (clamp) the new rotation between the minimum and maximum allowed
[image: ]
26. Read in the current rotation around the Y-axis (Yaw) into a local variable so that you can use it to maintain the rotation about Y. Using Euler angles here, ensures any current Pitch is not lost.
// Get the current rotation around Y so you can maintain the current rotation around Y (Yaw)
[image: ]
27. Now apply the new rotation, but using Euler Angles, as the angle change involves a combination of Pitch (rotation about X) and Yaw (rotation about Y).
// Create a new Vector to apply the new rotation using Euler Angles 
// as you are using a combination of Pitch (rotation around X) and Yaw (rotation around Y)
[image: ]
28. Save your changes and test it. You will need to set the Mouse look direction to MouseY. Does it work?
Allow Looking in Both Directions
29. The principle is very similar to the code for looking up and down.
30. Locate the else part of the if … block for both directions movement. The following steps will be added to this block
31. The first two lines are the steps for looking up and down. That is, get the mouse movement change on Y and ensure it does not exceed the minimum and maximum vertical rotation allowed. Add these lines of code.
32. Next, you need to get the horizontal rotation change.
a. Get the mouse movement change on the X-axis at the rate of the defined speed and store in a local variable called deltaRotationX.
// Get the horizontal rotation change on X-axis and apply it at the defined horizontal speed
[image: ]
b. Calculate the new horizontal rotation (Y-axis) change i.e. add the mouse movement change on X to the current Y-rotation.
// Horizontal rotation is turning about Y (Yaw movement)
// Add the change in rotation to the current rotation around Y
[image: ]
33. Finally, apply the new rotation. This is the same as the last step for looking up and down. Add this. 
34. Save your changes and test it. You will need to set the Mouse look direction to MouseXandY. Does it work?
Preventing Physics Rotation on the Player
35. You want the player character’s rotation to be controlled solely by the mouse.
36. Add the following code to the Start() method to prevent the player character from being affected by all the other complex physics rotations happening within the scene.
// Set freezeRotation property of the player's body to true
// to prevent the character being affected by other physics rotations
// and ensure rotation is controlled by the mouse alone
37. First get the rigid body component attached to the player character.
// Retrieve the player character’s rigid body component
[image: ]
38. Check if a rigid body exists first. If yes, then it is okay to freeze it.
// If the body exists, freeze it
[image: ]
39. Save your changes. You will not notice anything at this point.
Exercise 2: Creating FPC Keyboard Input Movement Control Script
1. In this exercise, you will make the player character move in response to keyboard input.
2. Create a new C# script in your project called FirstPersonInput or whatever you want.
3. Attach the new script to the Player character in your scene.
4. Open the script file in your preferred script editor.
Adding Script Configuration Variables
5. Add the following public variables.
	Type
	Name
	Initial Value
	Description

	float
	speed
	6.0f
	// player character’s speed

	float
	gravity
	-9.8f
	// player’s gravity



Moving the Player Character
6. Now, locate the Update() method. The movement change will be applied here.
7. First, get the change movement on the X and Z axes at the defined speed rate.
// Get the change in movement at the defined speed rate for both the X (side-to-side movement) and Z (backwards and forwards) axes.
[bookmark: _GoBack][image: ]
8. Now move (translate) the player to the new position.
// Move the player character to the new position
[image: ]
9. You want to ensure that the movement is frame rate independent. You need to multiply the change in speed by deltaTime (the time in seconds it took to complete the last frame).
Adjust the last line of code as follows to make it frame rate independent.
// Move the player character to the new position
// Multiply change in speed by deltaTime (the time in seconds it took to complete the last frame) to make it frame rate independent
[image: ]
10. Save your changes and test.
11. Hmmm, did you spot the problem? The player character is a ghost and can walk through walls . You need to apply some collision detection.
Applying Collision Detection
12. You need to add a character controller component to the player character so you can detect collisions. A CharacterController component makes a game object behave more like a character in a game, including colliding with walls.
13. Go to Unity and check that your player character has a character controller component added to it.
Getting access to the Character Controller Component
14. Return to the script.
15. Make the following highlighted modification at the top of the class. This will ensure that any game objects using this script have a character controller component attached to it.
[image: ]
16. Add a new private variable of type CharacterController called _charController, just after the public variables you added earlier.
17. Locate the Start() method and initialise the _charController variable you just created using the GetComponent<>() method as follows:
// Retrieve the character controller component added to the player character
[image: ]
Moving the Character Controller Instead
18. Go back to the Update() method.
19. Now we know that directly applying transform.Translate does not stop the player character from going through walls.
Delete or comment out the last line that applies the transfom.Translate
[image: ]
20. Store the change in movement in a new Vector variable.
[image: ]
21. Limit the magnitude of the movement to the defined speed.
// Limit the magnitude of the movement to the defined player character's speed
[image: ]
22.  Make the change in movement frame rate independent
// Multiply change in movement by deltaTime (the time in seconds it took to complete the last frame) to make it frame rate independent
[image: ]
23. This movement vector calculated is in the player character’s local space. You need to transform the character’s direction into world space so it moves in the right direction in world space. You use the transform.TransformDirection() method. Add the following.
// Transform the player character's direction from its local space to world space
[image: ]
24. Finally, move the player character using the character controller component
// Finally move the player character by the calculate movement vector 
// using the character controller component
[image: ]
25. Save your changes and test. Does it work?
Adding Gravity to the Movement
26. In this exercise, you will make some modifications to ensure the player stays down against the floor.
27. You added a variable called gravity earlier. You will apply this gravity to the Y-axis of the movement.
28. Locate the Update() method and make the following highlighted change.
[image: ]
29. Although, you have now applied a constant downward force on the player character, it is not always pointed straight down because the mouse look movement means the player can tilt up and down with the mouse.
30. Go back to Unity.
31. Locate the Mouse Look script on the player game object and set look axes direction to horizontal only (MouseX).
32. Now add another Mouse Look script to the camera game object (it is a child of the player character) and this time set the axes direction to vertical rotation only (MouseY).
33. Final Note: If your character needs to fly, you need to set gravity to zero to prevent the character from being pulled back to earth.
Exercise 3: Importing a Third Person Character (TPC)
1. Save your current scene.
2. Duplicate your current scene. The new scene will be used by the TPC.
3. Delete the Player character from the current scene. You will import a basic TP character into the project.
4. From the main menu, go to Assets  Import Package  Characters
5. In the window that opens, do the following
a. First click the None button (you do not need all the assets)
b. Then scroll down to Models and select Ethan (see below)
c. Click Import
[image: ]
6. Add the imported model, Ethan, into the scene (from Project Assets window, go to Standard Assets  Characters  Third Person Character  Models)
7. Reset the model’s position in the scene to Position (0, 0, 0) and Rotation (0, 0, 0).
8. Add a rigid body component to the character (Component  Physics  Rigid body)
a. Expand the constraints section and freeze the rotation for the rigid body on X, Y and Z
[image: ]
9. Now add a capsule collided component to the character (Component  Physics  Capsule Collider).
a. Set the centre y-position for the collider to 0.79
b. Set the height of the collider to 1.6
[image: ]
10. Next you need to import a third person controller that you are going to apply to the Ethan model.
11. Go to Window  Asset Store (log in if required)
12. Do a Search for “3rd Person Controller + Fly Mode” and click the Download button.
[image: ]
13. You may get a warning about Importing a complete project. It is okay, click the Import button and in the window that opens:
a. First click the None button (you do not need everything in the package)
b. Select the following to import (see below)
i. Animations
ii. Animators
iii. inputSettings.unitypackage
iv. Scripts  LevelScripts  ThirdPersonOrbitCam
v. Scripts  PlayerScripts (all files)
c. Click the import button
[image: ]
14. Attach the BasicBehaviour script to the player game object character in the scene and any other movement behaviours that you want (move, aim and/or fly).
a. If you are using the Aim behaviour, you can use the decal_crosshair texture for the Crosshair.
15. Also locate the Animator component attached to the player character, Ethan, and set it to the imported CharacterController animator.
[image: ]
16. Add a new camera game object to the scene and rename it as Main Camera.
17. Position the camera relative to the player character (above and behind the player character). You can try (0, 1, -4).
18. Attach the ThirdPersonOrbitCam script to the camera.
a. Set the Player property to the Ethan player character model
19. Go back to the Basic Behaviour script attached to the player and set the main camera.
[image: ]
20. You need to set up the input keys. The imported third person character package comes with a package to import the necessary input keys.
a. Go to the project asset window and double-click on the inputSettings package.
b. In the window that opens, click the Import button.
21. To see/change the configured input settings, go to the menu, Edit  Project Settings  Input. 
22. For better visualisation, adjust the light intensity on the directional light – set it to 0.5.
23. Save your changes and test.
24. That’s all for today. 
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public RotationAxes axes = RotationAxes.MouseXAndY;
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/1 Check the defined look rotation
if (axes == RotationAxes.MouseX)
{
// Code for horizontal (left/right) rotation
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else if (axes == RotationAxes.MouseY)
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// Code for vertical (up/down) rotation
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// Code for diagonal (both vertical and horizontal) rotation
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transform.Rotate(®, Input.GetAxis("Mouse X") * horizontalSpeed, 8);
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_rotationX -= Input.GetAxis("Mouse Y") * verticalSpeed;
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_rotationX = Mathf.Clamp(_rotationX, minVerticalRotation, maxVerticalRotation);
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float rotationY = transform.localEulerAngles.y;
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transform.localEulerAngles = new Vector3(_rotationX, rotationY, @);
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float deltaRotationX = Input.GetAxis("Mouse X") * horizontalSpeed;
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float rotationY

transform.localEulerAngles.y + deltaRotationX;
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Rigidbody body = GetComponent<Rigidbody>();
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if (body
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null)

body . freezeRotation = true;
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float deltaX = Input.GetAxis("Horizontal") * speed;
float deltaZ = Input.GetAxis("Vertical") * speed;
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transform.Translate(deltaX, @, deltaZ);
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transform.Translate(deltaX * Time.deltaTime, @, deltaZ * Time.deltaTime);
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[RequireComponent (typeof(CharacterController))]
Jpublic class FirstPersonInput : MonoBehaviour {
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_charController = GetComponent<CharacterController>();
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Vector3 movement = new Vector3(deltaX, @, deltaz);
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movement = Vector3.ClampMagnitude(movement, speed);
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movement *= Time.deltaTime;
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movement = transform.TransformDirection(movement);
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_charController.Move(movement) ;
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// Limit the magnitude of the movement to the defined
movement = Vector3.ClampMagnitude(movement, speed);

// Apply downward gravity
movement.y = gravity;
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