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Objectives
In today’s exercise, you will use a character’s Animation State Machine to control its behaviour. .
Exercise 1: Getting Started
1. Create a new Project in Unity.
2. Go to Moodle and download the ready-made scene Close Combat Level Scene and import into your project.
3. Open up the scene contained in the Close Combat Level folder called scene1-close-combat-level.
4. I have also made a number of characters available.
a. Download and import a player character of your choice into the scene.
b. If you have imported a male character, import the male animations and vice-versa.
5. Create a new folder in the main Assets folder called scripts.
6. I have made movement scripts available so we can focus on other things. Download the following scripts from Moodle and import them to the folder from the last step:
a. OrbitCamera
b. RelativeMovement
Camera Game Object
7. Add a Camera object to your scene and rename it to Main Camera. You may also want to tag it as the Main Camera.
Note: Please make sure it is not a child object of another object.
8. Attach the Orbit Camera script to the Main Camera object.
9. Expand the Close_Combat_Level game object and delete the child Camera object.
Player Character
10. Add your player character into the scene and rename it to something of your choice. You can also tag it as the Player.
11. You will need to add a Character Controller to it and adjust its height, centre and radius to reflect your character’s size. I went with the following for mine.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML4a2942.PNG]
12. Attach the Relative Movement Script to the Player and set the Target property to the Main Camera.
[image: ]
13. Next you need to make the Camera follow the player.
a. Select the Main Camera game object
b. Set the Target for the Orbit Camera script to the Player
[image: ]
14. Save your changes.
15. You can test, but you will probably find out that your character is moving like a robot because you have not set up Animations for it.
Exercise 2: Creating a Basic State Machine
1. You will start of by creating a basic state machine that transitions the player character from the Idle state to the Running state.
2. Create a new animator controller asset from Assets  Create  Animator Controller and give it a name of your choice. Double-click on it to open it.
3. Tip: If you need to scroll within the animator controller window
a. Up and Down: you should be able to use the mouse scroll button.
b. Left and Right: Hold down the ALT key and Left mouse button and move mouse left and right. You can also move up and down.
4. You should see two default nodes, for Entry and Any State. You do not need the Any State for this exercise (special state that is always present and used to transition to any state regardless of current state).
5. Open up the corresponding RootAnims male or female folder in the All Star Character Library folder.
Tip: Click the little icon to bring up the menu to switch to one column layout view so that you can see the names of the animations.
[image: ]
6. Drag an Idle state to the animator window (I used Base…@UNCombatIdle). It should turn orange, reflecting that it is the default state.
7. Now drag a corresponding run state animation into the animator window. I used Base…@UNCombatRun
8. Right-click on the Idle state and select Make Transition and drag to the Run state.
9. Now do the reverse creating a state change from Run to Idle.
[image: ]
10. Next, you need to tell the animator when to change state. State transitions rely on a set of controlling values called parameters.
11. Towards the top-left of the animator window, there is a tabbed section that lets you switch between Layers and Parameters.
12. Click on the Parameters tab and click the little + button to add a new parameter.
[image: ]
13. Add a float parameter called Speed
[image: ]
14. Now go back to the state transition line from Idle  Run and you should get some settings in the Inspector window.
15. First specify the condition for the state change. Look for the Conditions section
a. Click the + button
b. Set condition to Speed Greater than 0.1
[image: ]
16. Next, expand the Settings section. It should be just above the timeline.
a. Uncheck Has Exit Time (as you want the transition to happen immediately as opposed to playing the entire animation through).
b. Change Interruption Source from None to Current State
[image: ]
17. Now do the following for the Run  Idle State
a. Conditions: Speed Less than 0.1
b. Uncheck Has Exit Time
c. Leave Change Interruption Source as None
18. Now, go back to your scene and select the Player Character.
a. Add an Animator Component to it.
b. Set the Controller to the animator controller that you just created.
c. Set the Avatar to the right avatar – BaseMaleAvator for male character and vice versa.
19. Test your scene. Yes, I know the character is overloaded with weapons and the movement is iffy. That will be sorted out later.
The Real State Machine
20. The package you imported earlier already comes with an animation state machine and you will reuse this.
21. Go to the All Star Character Library folder and go to one of the following animator controllers and double-click:
a. RootAnimsMale  MaleDemo
b. RootAnimsFemal  FemaleDemo
22. The animator controller is made up of Sub-State Machine (allows you to split up complex animations into smaller animation states called sub-states and then you can reuse these sub-states as part of the more complex sequence of transition changes).
23. Try double-clicking on one of them e.g. Unarmed to see the different state transitions.
24. Note: Make note of the parameters as you will use these in code.
25. Return to the Player character in the scene. 
c. Replace the current Animator controller with either MaleDemo or FemaleDemo
26. It is time for some coding 

Exercise 3: Managing Game State
We will complete this together.
Exercise 4: Creating a Weapons Kit Script Controller
Time to handle all those weapons
Weapon States Enum
1. Create a new script called WeaponStates.
2. Delete all the default and create an enum called WeaponStates with the following items:
a. Unarmed = 0
b. OneHandedWeapon
c. TwoHandedWeapon
d. Bow
e. DualWeild
f. Pistol
g. Rifle,
h. Spear
i. SwordAndShield
Weapon Kit Class
3. Now create another script called WeaponKit
4. This class does not need to inherit from MonoBehaviour and also make it serializable so you can configure it from the Inspector.
[image: ]
5. Add the following public fields (not properties) to it.
	Type
	Name

	WeaponStates
	WeaponState

	List<Renderer>
	Weapons



Outfitter Script
6. Create a new script called Outfitter.
7. Add the following public field to it that will be used to store a list of all weapons available to the character.
// Stores a list of all weapons available to character
[image: ]
8. Now add the following private fields.
	Type
	Name

	WeaponStates
	oldWeaponState // stores the old weapon state of the character

	Dictionary<WeaponStates, int>
	weaponKitIndexes // stores the index number where each weaponstate can be found in the list for easy retrieval



9. Return to Unity and attach the Outfitter script to the Player character.
10. Set the size of the Weapons Kit to 9 and configure the weapons for the different states as shown below (next page).
[image: ]
11. Return to the Outfitter script.
12. In the Start method
The Start Method
You need to loop through the weapons attached to the character and disable any that are not currently enabled when the script starts.
13. Go to the Start() method.
14. First initialise the dictionary variable.
[image: ]
15. Create an integer variable called index and initialise it to zero.
16. First loop through each of the weapon kit states added in the inspector.
// Loop through each weapon kit states
[image: ]
a. Now loop through each of the each of the weapons available for the current weapon kit state
// Loop through the weapons available for that state
[image: ]
i. If this is the current player weapon state, enable, otherwise disable.
// If this is the current weapon state, enable, otherwise disable
[image: ]
b. End FOR
c. Add the index number of this item in the list to the dictionary for easy retrieval later.
// Add the index number to a dictionary for easy retrieval later
[image: ]
d. Increment the index variable by 1
17. End FOR
18. Set the old weapon to the current state.
// Set the old weapon state to the current state
[image: ]
Get Weapons Method
19. Create a new method called GetWeapons with:
a. A return type of List<Renderer>
b. Should accept one parameter (argument) of type WeaponStates called weaponState
20. Check if the dictionary key exists and if yes, return the list of weapon materials for this weapon state.
// Check if the dictionary key exists and if yes, return the list of weapon materials for this weapon state
[image: ]
21. ELSE return null.
22. Save your changes.
23. Test your scene.
24. Hmmm, you will probably notice that not all the weapons disappeared. You need to manually disable the ones not referenced in the enum.
25. You need to disable all the weapons of the player, so you can enable them in script instead.
26. Return to Scene mode. From the hierarchy window, do a search for “L Weapon”. 
a. Once you find It select it and clear the filter in the search box.
b. Select all its child components, Bowstring, Gladius, etc.)
c. From the hierarchy window, disable (uncheck) the renderer component attached to the items.
27. Now do the same for the following child elements of the “R Weapon” too.
28. Save and test your scene. Have all the weapons disappeared?
29. Try changing the weapon state in Player Manager to something else.
30. Can you think of a way to expose this as property you can configure from the inspector?
31. That’s all for this part of the exercise. We will continue next lesson.
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foreach (Weaponkit weaponKit in WeaponsKit)
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foreach (Renderer weaponMaterial in weaponKit.Weapons)
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if (Managers.Player.WeaponState == weaponKit.WeaponState)

{

weaponMaterial.enabled = true;
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else
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weaponMaterial.enabled = false;
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weaponKitIndexes.Add(weaponKit.WeaponState, index);
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if (weaponKitIndexes.ContainsKey(weaponState))

{
int kitIndex = weaponKitIndexes[weaponState];
return WeaponsKit[kitIndex].Weapons;

} else
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