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Introduction
[bookmark: _GoBack]A report has been required for the game which has been created previously. This report will be based on the design of the game, implementation of the game and an evaluation to discuss any errors occurred throughout the implementation, the finishing product and reflection.

Design
This section will be the design that has been used to create characters, enemies, terrain, GUI and the environment. Also, the rules of gameplay will be discussed in this section.

The game that has been created is a 3D platform game which is based on a Horror genre. The game is called “Skeleton Run” where skeletons are scattered around the terrain which the player must avoid and find the finishing point “Town” to complete the game, this game included three levels, the higher the levels the more skeletons that will be scattered around the terrain.

How to win the game
To win the game the player must avoid the skeletons which are moving around the terrain, the player must get to the finishing point (Town) before losing all their lives. The player will start off with 5 lives. The player must complete all three levels in order to win the game completely.

How to lose the game
To lose the game the player must lose all their lives before its Game Over. However, there will be a menu available to restart the game. To lose lives the skeletons will attack the player or collides with the player.

How to play the game
	Controls:
	Buttons:

	Forward
	W and Top Arrow

	Back
	S and Back Arrow

	Right
	A and Left Arrow

	Left
	D and Right Arrow

	Pause/Main Menu
	p

	Sprint
	Alt + Move 

	Jump
	Space

	Shoot Rocket
	Left Click Mouse




Challenges and Actions
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	What does the player do:
· Walk
· Run
· Jump
· Shoot Rocket



Imported Cyborg – Soldier package from Moodle

What does the skeleton do:
· Walk
· Run
· Attack




Imported Dungeon Skeleton package from Moodle


	Main Menu:
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	What does the Main Menu do?
· Load Game
· Save Game
· Quit Game
· Restart Game

	[image: ]Health Bar:






	What does the Health Bar do?
· Indicates how much health the player has left
· The player should lose a life when hit by enemy


Imported HealthPointBar image from Moodle

	Waypoints:
[image: ]







	What does the Waypoints do?
· Movement path for skeleton
· Skeleton follow the waypoints

	Gizmos:
[image: ]





	What does the Gizmos do?
· A tool in unity which shows waypoints








The goal
The player must find their way through the forest which is full of skeletons to the town (end point) to get to the next level. The player must try and avoid the skeletons otherwise the player will die, to complete the game the player must successfully complete three levels without losing all their lives.

Implementation
The game that has been created has 13 scripts which is AI, AICharacterControl, Character, Health, MenuStop, Player, Save, ThirdPersonCharacter, ThirdPersonUserControl, UIControl, UnityEvents, Waypoints and WaypointCollection.
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AI
This is a class which inherits from the parent Character class which is another script that has been created. This is to link the two scripts together, so the variables used in the Character script can be used in the AI script. This script handled what the Enemy does, if the Player is close to the AI then the AI should run toward the player, this should also tell the enemy to move to each waypoint (Wander around). It also includes a shooting algorithm which allows the player to shoot its enemy.

AICharacterControl
This script is used to control the AI character Control movement. It initialises the AI’s walk and run speeds.

Character
This script is used for initialising the health and the rocketLauncher. This will be the parent for the AI and Player script.

Health
This script controls the health of the player, two UnityEvents has been created in the script to tell the programme when the health has been changed and when the health has been expired. The health changed event lowers the player’s health, this was done by passing it the HealthPercentage method where the value will be changed. The health expired event checks if the health value has dropped to zero, if so then player is destroyed. 

MenuStop
This script is used to pause the game. When the button pause has been entered, in this case “p2 then the game should pause. Using unity, the menu has been made to display the menu when the user pressed “p”. 




Player
This is a class which inherits from the parent Character class which is another script that has been created. This is to link the two scripts together, so the variables used in the Character script can be used in the Player script. This script will allow the player to fire the rocket launcher by right clicking the mouse.

Save
This script allows the user to save and load positions of the character whilst playing the game. The player x,y,z coordinates has been passed through to allow users to save that position and then when load has been pressed the player should be able to go back the recently saved positions.

ThirdPersonCharacter
This script updates the movement and animation based on the user’s input. A new animation as been created for the player so the player will be able to run, walk, crouch, jump and stop in the correct animation. 

ThirdPersonUserControl
This script is basically the same as the ThirdPersonCharacter script. However, this script focuses more on the user control. This script allows the player to move within the scene so the player wil be able to run, walk, crouch, jump, stop and shoot using the rocket launcher.

UIControl
This is script which manages with the main menu and player interaction. A GameObject variable has been created called menu which will connect with the Main Menu gameObject, this was done by initialising the menu variable and finding the HUDCanvas which is the parent of the Main Menu gameObject.  A method called onPlayerhealthChanged has been used to be able to resize the health bar by using the RectTransform component. Also, if no health point bar game object exists, there is no need to continue. Also, a QuitGame method was used so when the player can exit the game when they press the Exit button. A RestartGame method has also been used so players are able to restart the game when they press the Restart button.

UnityEvents
This script is used so the UnityEvent allows floats, this will be needed for the health to work. To decrease health then negative numbers must be used (health -1). UnityEvent will not accept floats if this script was not included in the game.

Waypoint
This script is used to allow Gizmos which is used on Unity and mark the radius of each Gizmo that is used.

WaypointCollection
This script will allow the enemy to move where the waypoints have been added. The enemy should then follow the path which has been created, however when the player is close by then the enemy should move towards the player and leave the path. If player is not close by then the enemy must return to the given path.



Screenshots of the completed game

	[image: ]Main Screen:
	This is what the player will mainly see whilst playing the game. The health bar is located at the top left corner of the screen.

	[image: ]Enemies:
	This is what the player will see when a skeleton appears.

	[image: ]Main Menu:
	This is what the player will see when they press “p” which will bring up the main menu where the players will be able to Load, Save, Quit or Restart.






Evaluation
There have been errors that have been encountered during the implementation. Such as, Health, Restart button and the Enemy.

Health
When the player collides with enemy the player does not lose a life and the health bar does not move. Also, the enemy does not die either when the player fires a rocket at the enemy.

Enemy
When the player is near the enemy the enemy does come towards the player however, it is very glitchy and looks malfunctioned. This could be due the incorrect animation or an error in the Enemy script. 


Restart Button
When the restart button is pressed it does not restart the game, it creates a new game world and there is no camera attached to it.

Evaluation of the completed game
There are many features which is in the game that was created such as a Graphical User Interface. There is a main menu for players which gives them the option to Load, Save, Quit and Restart the game. Also, users can pause the game. The player can also left click the mouse to fire the rocket launcher. The users can walk around using the controls provided. AI characters are included in the game which walks around the terrain using waypoints as a navigation system.

Reflection
Overall, the game that was created was not truly finished. If there were any changes to be made the errors will have to solved to make a fully successful functional game. Recommendations for further improvement could be for the player to be able to destroy skeletons, lose a life and also making levels so that the game can be harder for players to finish. 

























Appendix

AI
using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityStandardAssets.Characters.ThirdPerson;


public class AI : Character
{

    [SerializeField]
    private float shotRange = 3f;    // Distance from which AI can shoot target
    [SerializeField]
   Transform target;    // The target to attack i.e player
   [SerializeField]
    GameObject waypoints;    // the game object containing the waypoints for this AI to visit
    
    AICharacterControl aiCharacter;
    
    WaypointCollection waypointCollection;
    RaycastHit hit;
    // Use this for initialization
    protected override void Start()
    {

        // call parent's Start method first
        base.Start();

        aiCharacter = GetComponent<AICharacterControl>();
        waypointCollection = waypoints.GetComponent<WaypointCollection>();

    }

    // Update is called once per frame
    void Update()
    {

        UpdateTarget();
        canShoot();
    }

    private void UpdateTarget()
    {
        if (aiCharacter == null)
        {
            return;
        }
        float stoppingDistance = 0;

        Transform nextTarget;

        if (aiCharacter.target != null)
        {
            nextTarget = waypointCollection.GetNextTarget(aiCharacter.target, aiCharacter.agent.remainingDistance, out stoppingDistance);
        }
        else
        {
            nextTarget = waypointCollection.GetNextTarget(null, 0, out stoppingDistance);
        }

        if (nextTarget != null)
        {
            if (nextTarget.gameObject.tag == "Player")
            {
                aiCharacter.isRunning = true;
            }
            else
            {
                aiCharacter.isRunning = false;
            }
            aiCharacter.SetTarget(nextTarget);
            aiCharacter.agent.stoppingDistance = stoppingDistance;
        }
    }

    private bool canShoot()
    {
        if (target == false)
        {
            return false;
        }

        if (rocketLancher == false)
        {
            return false;
        }

        // Get the distance offset between the AI character and the target (player)
        Vector3 distanceOffset = (target.position - transform.position);

        // Use the square magnitude to improve performance
        float distanceToPlayer = distanceOffset.sqrMagnitude;

        // Compare the distance with the shooting range
        if (distanceToPlayer <= shotRange * shotRange)
        {
            // Cast ray shotRange meters in shot direction, to see if anything will block the rocket
            if (Physics.Raycast(transform.position, distanceOffset.normalized, out hit, shotRange))
            {
                // Check if it is going to hit the player. If yes, okay to shoot, return true
                if (hit.transform.CompareTag("Player"))
                {
                    return true;
                }
            }
        }
        // Else player not in range, return false
        return false;
    }

}


AICharacterControl

using System;
using UnityEngine;

namespace UnityStandardAssets.Characters.ThirdPerson
{
    [RequireComponent(typeof(UnityEngine.AI.NavMeshAgent))]
    [RequireComponent(typeof(ThirdPersonCharacter))]

    public class AICharacterControl : MonoBehaviour
    {
        public UnityEngine.AI.NavMeshAgent agent { get; private set; }             // the navmesh agent required for the path finding
        public ThirdPersonCharacter character { get; private set; } // the character we are controlling
        public Transform target;                                    // target to aim for
        private float m_CurrentSpeed = 3f;
        private float m_RunSpeed = 5f;
        private float m_WalkSpeed = 2f;
        public bool isRunning { get; set; }

        private void Start()
        {
            // get the components on the object we need ( should not be null due to require component so no need to check )
            agent = GetComponentInChildren<UnityEngine.AI.NavMeshAgent>();
            character = GetComponent<ThirdPersonCharacter>();

            agent.updateRotation = false;
            agent.updatePosition = true;
        }


        private void Update()
        {
            if (target != null)
                agent.SetDestination(target.position);
            if (isRunning == true)
            {
                m_CurrentSpeed = m_RunSpeed;
            }
            else
            {
                m_CurrentSpeed = m_WalkSpeed;
            }

            // TODO Update parameters passed to character control script Move method
            if (agent.remainingDistance > agent.stoppingDistance)
                // TODO Ypdate agent speed
                character.Move(agent.desiredVelocity, m_CurrentSpeed, false, false, false);
            else
                character.Move(Vector3.zero, 0f, false, false, false);
        }


        public void SetTarget(Transform target)
        {
            this.target = target;
        }
    }
}

Character

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class Character : MonoBehaviour
{

    [SerializeField]
    protected float reloadTime = 5f;
    protected Health health;
    protected RocketLauncher rocketLancher;

    // Use this for initialization
    protected virtual void Start()
    {

        health = gameObject.GetComponent<Health>();
        rocketLancher = gameObject.GetComponentInChildren<RocketLauncher>();

    }

    // Update is called once per frame
    void Update()
    {

    }
}

Health

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.Events;

[System.Serializable]
public class Health : MonoBehaviour
{

    private float maxValue;

    // A set of events that will execute when the health changes
    [SerializeField, Header("Register to know when my health changes")]
    private UnityEventFloat HealthChanged;

    [SerializeField, Header("Register to know when I run out of health")]
    private UnityEvent HealthExpired;


    [SerializeField]
    private float _value = 10f;

    public float Value
    {
        get { return _value; }
        set
        {
            _value = value;

            // Check that an event listener for the HealthChanged event exists
            // invoke the event (call on the listener method) and pass it the new health percentage
            if (HealthChanged != null) HealthChanged.Invoke(HealthPercent);

            // Check if the health value has now dropped to zero
            // Check that an event listener for the HealthExpired event exists
            // invoke the event (call on the listener method) - does not need any value passed to it
            if (_value <= 0f)
                if (HealthExpired != null) HealthExpired.Invoke();
        }
    }


    public float HealthPercent
    {
        get { return Value / maxValue * 100; }
    }

    // Use this for initialization
    void Start()
    {
        maxValue = Value;
    }

    // Update is called once per frame
    void Update()
    {

    }

    private void OnDestroy()
    {
        // Remove all the event listeners when the game object is destroyed
        HealthExpired.RemoveAllListeners();
        HealthChanged.RemoveAllListeners();
    }
}

MenuStop

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class MenuStop : MonoBehaviour
{
    [SerializeField]
    private bool isStopped = false;
    public GameObject stopping;

    // Use this for initialization
    void Start()
    {
        stopping.SetActive(false);
    }
    // Update is called once per frame
    void Update()
    {
        if (Input.GetButtonDown("Pause"))
        {
            isStopped = !isStopped;
        }

        if (isStopped)
        {
            stopping.SetActive(true);
            Time.timeScale = 0;
        }
        if (!isStopped)
        {
            stopping.SetActive(false);
            Time.timeScale = 1;
        }
    }
}


Player

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityStandardAssets.Characters.ThirdPerson;


public class Player : Character
{

    private Character player;

    // Use this for initialization
    protected override void Start()
    {

        // call parent's Start method first
        base.Start();

    }

    // Update is called once per frame
    void Update()
    {
        if (Input.GetMouseButton(0))
        {

            if (rocketLancher.ammoCount > 0)
            {
                rocketLancher.Fire(reloadTime);
            }

        }




    }


}

Save

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class Save : MonoBehaviour
{
    public void save()
    {
        //Saving
        PlayerPrefs.SetFloat("PlayerX", transform.position.x);
        PlayerPrefs.SetFloat("PlayerY", transform.position.y);
        PlayerPrefs.SetFloat("PlayerZ", transform.position.z);
    }

    public void load()
    {
        float x = PlayerPrefs.GetFloat("PlayerX");
        float y = PlayerPrefs.GetFloat("PlayerY");
        float z = PlayerPrefs.GetFloat("PlayerZ");
        transform.position = new Vector3(x, y, z);
    }

}

ThirdPersonCharacter

using UnityEngine;

namespace UnityStandardAssets.Characters.ThirdPerson
{
    [RequireComponent(typeof(Rigidbody))]
    [RequireComponent(typeof(CapsuleCollider))]
    [RequireComponent(typeof(Animator))]
    public class ThirdPersonCharacter : MonoBehaviour
    {
        [SerializeField]
        float m_MovingTurnSpeed = 360;
        [SerializeField]
        float m_StationaryTurnSpeed = 180;
        [SerializeField]
        float m_JumpPower = 12f;
        [Range(1f, 4f)]
        [SerializeField]
        float m_GravityMultiplier = 2f;
        [SerializeField]
        float m_RunCycleLegOffset = 0.2f; //specific to the character in sample assets, will need to be modified to work with others
        [SerializeField]
        float m_MoveSpeedMultiplier = 1f;
        [SerializeField]
        float m_AnimSpeedMultiplier = 1f;
        [SerializeField]
        float m_GroundCheckDistance = 0.1f;

        Rigidbody m_Rigidbody;
        Animator m_Animator;
        bool m_IsGrounded;
        float m_OrigGroundCheckDistance;
        const float k_Half = 0.5f;
        float m_TurnAmount;
        float m_ForwardAmount;
        Vector3 m_GroundNormal;
        float m_CapsuleHeight;
        Vector3 m_CapsuleCenter;
        CapsuleCollider m_Capsule;
        bool m_Crouching;
        // TODO Additional Fields
        bool m_Shooting;
        float m_CurrentSpeed;


        void Start()
        {
            m_Animator = GetComponent<Animator>();
            m_Rigidbody = GetComponent<Rigidbody>();
            m_Capsule = GetComponent<CapsuleCollider>();
            m_CapsuleHeight = m_Capsule.height;
            m_CapsuleCenter = m_Capsule.center;

            m_Rigidbody.constraints = RigidbodyConstraints.FreezeRotationX | RigidbodyConstraints.FreezeRotationY | RigidbodyConstraints.FreezeRotationZ;
            m_OrigGroundCheckDistance = m_GroundCheckDistance;
        }


        public void Move(Vector3 move, float speed, bool crouch, bool jump, bool attack)
        {

            // convert the world relative moveInput vector into a local-relative
            // turn amount and forward amount required to head in the desired
            // direction.
            if (move.magnitude > 1f) move.Normalize();
            move = transform.InverseTransformDirection(move);
            CheckGroundStatus();
            move = Vector3.ProjectOnPlane(move, m_GroundNormal);
            m_TurnAmount = Mathf.Atan2(move.x, move.z);
            m_ForwardAmount = move.z;
            // TOFO Update Speed Variable
            m_CurrentSpeed = speed;

            ApplyExtraTurnRotation();

            // control and velocity handling is different when grounded and airborne:
            if (m_IsGrounded)
            {
                HandleGroundedMovement(crouch, jump);
            }
            else
            {
                HandleAirborneMovement();
            }

            ScaleCapsuleForCrouching(crouch);
            PreventStandingInLowHeadroom();

            // send input and other state parameters to the animator
            ApplyMovement(move);
            UpdateAnimator(move);
        }


        void ScaleCapsuleForCrouching(bool crouch)
        {
            if (m_IsGrounded && crouch)
            {
                if (m_Crouching) return;
                m_Capsule.height = m_Capsule.height / 2f;
                m_Capsule.center = m_Capsule.center / 2f;
                m_Crouching = true;
            }
            else
            {
                Ray crouchRay = new Ray(m_Rigidbody.position + Vector3.up * m_Capsule.radius * k_Half, Vector3.up);
                float crouchRayLength = m_CapsuleHeight - m_Capsule.radius * k_Half;
                if (Physics.SphereCast(crouchRay, m_Capsule.radius * k_Half, crouchRayLength, Physics.AllLayers, QueryTriggerInteraction.Ignore))
                {
                    m_Crouching = true;
                    return;
                }
                m_Capsule.height = m_CapsuleHeight;
                m_Capsule.center = m_CapsuleCenter;
                m_Crouching = false;
            }
        }

        void PreventStandingInLowHeadroom()
        {
            // prevent standing up in crouch-only zones
            if (!m_Crouching)
            {
                Ray crouchRay = new Ray(m_Rigidbody.position + Vector3.up * m_Capsule.radius * k_Half, Vector3.up);
                float crouchRayLength = m_CapsuleHeight - m_Capsule.radius * k_Half;
                if (Physics.SphereCast(crouchRay, m_Capsule.radius * k_Half, crouchRayLength, Physics.AllLayers, QueryTriggerInteraction.Ignore))
                {
                    m_Crouching = true;
                }
            }
        }


        void UpdateAnimator(Vector3 move)
        {
            // update the animator parameters
            m_Animator.SetFloat("Forward", m_ForwardAmount, 0.1f, Time.deltaTime);
            m_Animator.SetFloat("Turn", m_TurnAmount, 0.1f, Time.deltaTime);
            m_Animator.SetBool("Crouch", m_Crouching);
            m_Animator.SetBool("OnGround", m_IsGrounded);
            // TODO Update animator speed
            m_Animator.SetFloat("Speed", m_CurrentSpeed);
            if (!m_IsGrounded)
            {
                m_Animator.SetFloat("Jump", m_Rigidbody.velocity.y);
            }

            // calculate which leg is behind, so as to leave that leg trailing in the jump animation
            // (This code is reliant on the specific run cycle offset in our animations,
            // and assumes one leg passes the other at the normalized clip times of 0.0 and 0.5)
            float runCycle =
                Mathf.Repeat(
                    m_Animator.GetCurrentAnimatorStateInfo(0).normalizedTime + m_RunCycleLegOffset, 1);
            float jumpLeg = (runCycle < k_Half ? 1 : -1) * m_ForwardAmount;
            if (m_IsGrounded)
            {
                m_Animator.SetFloat("JumpLeg", jumpLeg);
            }

            // the anim speed multiplier allows the overall speed of walking/running to be tweaked in the inspector,
            // which affects the movement speed because of the root motion.
            if (m_IsGrounded && move.magnitude > 0)
            {
                m_Animator.speed = m_AnimSpeedMultiplier;
            }
            else
            {
                // don't use that while airborne
                m_Animator.speed = 1;
            }
        }


        void HandleAirborneMovement()
        {
            // apply extra gravity from multiplier:
            Vector3 extraGravityForce = (Physics.gravity * m_GravityMultiplier) - Physics.gravity;
            m_Rigidbody.AddForce(extraGravityForce);

            m_GroundCheckDistance = m_Rigidbody.velocity.y < 0 ? m_OrigGroundCheckDistance : 0.01f;
        }


        void HandleGroundedMovement(bool crouch, bool jump)
        {
            // check whether conditions are right to allow a jump:
            if (jump && !crouch && m_Animator.GetCurrentAnimatorStateInfo(0).IsName("Grounded"))
            {
                // jump!
                m_Rigidbody.velocity = new Vector3(m_Rigidbody.velocity.x, m_JumpPower, m_Rigidbody.velocity.z);
                m_IsGrounded = false;
                m_Animator.applyRootMotion = false;
                m_GroundCheckDistance = 0.1f;
            }
        }

        void ApplyExtraTurnRotation()
        {
            // help the character turn faster (this is in addition to root rotation in the animation)
            float turnSpeed = Mathf.Lerp(m_StationaryTurnSpeed, m_MovingTurnSpeed, m_ForwardAmount);
            transform.Rotate(0, m_TurnAmount * turnSpeed * Time.deltaTime, 0);
        }


        public void OnAnimatorMove()
        {
            // we implement this function to override the default root motion.
            // this allows us to modify the positional speed before it's applied.
            if (m_IsGrounded && Time.deltaTime > 0)
            {
                Vector3 v = (m_Animator.deltaPosition * m_MoveSpeedMultiplier) / Time.deltaTime;

                // we preserve the existing y part of the current velocity.
                v.y = m_Rigidbody.velocity.y;
                m_Rigidbody.velocity = v;
            }
        }


        void CheckGroundStatus()
        {
            RaycastHit hitInfo;
#if UNITY_EDITOR
            // helper to visualise the ground check ray in the scene view
            Debug.DrawLine(transform.position + (Vector3.up * 0.1f), transform.position + (Vector3.up * 0.1f) + (Vector3.down * m_GroundCheckDistance));
#endif
            // 0.1f is a small offset to start the ray from inside the character
            // it is also good to note that the transform position in the sample assets is at the base of the character
            if (Physics.Raycast(transform.position + (Vector3.up * 0.1f), Vector3.down, out hitInfo, m_GroundCheckDistance))
            {
                m_GroundNormal = hitInfo.normal;
                m_IsGrounded = true;
                m_Animator.applyRootMotion = true;
            }
            else
            {
                m_IsGrounded = false;
                m_GroundNormal = Vector3.up;
                m_Animator.applyRootMotion = false;
            }
        }

        private void ApplyMovement(Vector3 move)
        {
            if (!move.Equals(Vector3.zero))
                transform.Translate(move * m_CurrentSpeed * Time.deltaTime);
        }
    }
}




ThirdPersonUserControl

using UnityEngine;

namespace UnityStandardAssets.Characters.ThirdPerson
{
    [RequireComponent(typeof(Rigidbody))]
    [RequireComponent(typeof(CapsuleCollider))]
    [RequireComponent(typeof(Animator))]
    public class ThirdPersonCharacter : MonoBehaviour
    {
        [SerializeField]
        float m_MovingTurnSpeed = 360;
        [SerializeField]
        float m_StationaryTurnSpeed = 180;
        [SerializeField]
        float m_JumpPower = 12f;
        [Range(1f, 4f)]
        [SerializeField]
        float m_GravityMultiplier = 2f;
        [SerializeField]
        float m_RunCycleLegOffset = 0.2f; //specific to the character in sample assets, will need to be modified to work with others
        [SerializeField]
        float m_MoveSpeedMultiplier = 1f;
        [SerializeField]
        float m_AnimSpeedMultiplier = 1f;
        [SerializeField]
        float m_GroundCheckDistance = 0.1f;

        Rigidbody m_Rigidbody;
        Animator m_Animator;
        bool m_IsGrounded;
        float m_OrigGroundCheckDistance;
        const float k_Half = 0.5f;
        float m_TurnAmount;
        float m_ForwardAmount;
        Vector3 m_GroundNormal;
        float m_CapsuleHeight;
        Vector3 m_CapsuleCenter;
        CapsuleCollider m_Capsule;
        bool m_Crouching;
        // TODO Additional Fields
        bool m_Shooting;
        float m_CurrentSpeed;


        void Start()
        {
            m_Animator = GetComponent<Animator>();
            m_Rigidbody = GetComponent<Rigidbody>();
            m_Capsule = GetComponent<CapsuleCollider>();
            m_CapsuleHeight = m_Capsule.height;
            m_CapsuleCenter = m_Capsule.center;

            m_Rigidbody.constraints = RigidbodyConstraints.FreezeRotationX | RigidbodyConstraints.FreezeRotationY | RigidbodyConstraints.FreezeRotationZ;
            m_OrigGroundCheckDistance = m_GroundCheckDistance;
        }


        public void Move(Vector3 move, float speed, bool crouch, bool jump, bool attack)
        {

            // convert the world relative moveInput vector into a local-relative
            // turn amount and forward amount required to head in the desired
            // direction.
            if (move.magnitude > 1f) move.Normalize();
            move = transform.InverseTransformDirection(move);
            CheckGroundStatus();
            move = Vector3.ProjectOnPlane(move, m_GroundNormal);
            m_TurnAmount = Mathf.Atan2(move.x, move.z);
            m_ForwardAmount = move.z;
            // TOFO Update Speed Variable
            m_CurrentSpeed = speed;

            ApplyExtraTurnRotation();

            // control and velocity handling is different when grounded and airborne:
            if (m_IsGrounded)
            {
                HandleGroundedMovement(crouch, jump);
            }
            else
            {
                HandleAirborneMovement();
            }

            ScaleCapsuleForCrouching(crouch);
            PreventStandingInLowHeadroom();

            // send input and other state parameters to the animator
            ApplyMovement(move);
            UpdateAnimator(move);
        }


        void ScaleCapsuleForCrouching(bool crouch)
        {
            if (m_IsGrounded && crouch)
            {
                if (m_Crouching) return;
                m_Capsule.height = m_Capsule.height / 2f;
                m_Capsule.center = m_Capsule.center / 2f;
                m_Crouching = true;
            }
            else
            {
                Ray crouchRay = new Ray(m_Rigidbody.position + Vector3.up * m_Capsule.radius * k_Half, Vector3.up);
                float crouchRayLength = m_CapsuleHeight - m_Capsule.radius * k_Half;
                if (Physics.SphereCast(crouchRay, m_Capsule.radius * k_Half, crouchRayLength, Physics.AllLayers, QueryTriggerInteraction.Ignore))
                {
                    m_Crouching = true;
                    return;
                }
                m_Capsule.height = m_CapsuleHeight;
                m_Capsule.center = m_CapsuleCenter;
                m_Crouching = false;
            }
        }

        void PreventStandingInLowHeadroom()
        {
            // prevent standing up in crouch-only zones
            if (!m_Crouching)
            {
                Ray crouchRay = new Ray(m_Rigidbody.position + Vector3.up * m_Capsule.radius * k_Half, Vector3.up);
                float crouchRayLength = m_CapsuleHeight - m_Capsule.radius * k_Half;
                if (Physics.SphereCast(crouchRay, m_Capsule.radius * k_Half, crouchRayLength, Physics.AllLayers, QueryTriggerInteraction.Ignore))
                {
                    m_Crouching = true;
                }
            }
        }


        void UpdateAnimator(Vector3 move)
        {
            // update the animator parameters
            m_Animator.SetFloat("Forward", m_ForwardAmount, 0.1f, Time.deltaTime);
            m_Animator.SetFloat("Turn", m_TurnAmount, 0.1f, Time.deltaTime);
            m_Animator.SetBool("Crouch", m_Crouching);
            m_Animator.SetBool("OnGround", m_IsGrounded);
            // TODO Update animator speed
            m_Animator.SetFloat("Speed", m_CurrentSpeed);
            if (!m_IsGrounded)
            {
                m_Animator.SetFloat("Jump", m_Rigidbody.velocity.y);
            }

            // calculate which leg is behind, so as to leave that leg trailing in the jump animation
            // (This code is reliant on the specific run cycle offset in our animations,
            // and assumes one leg passes the other at the normalized clip times of 0.0 and 0.5)
            float runCycle =
                Mathf.Repeat(
                    m_Animator.GetCurrentAnimatorStateInfo(0).normalizedTime + m_RunCycleLegOffset, 1);
            float jumpLeg = (runCycle < k_Half ? 1 : -1) * m_ForwardAmount;
            if (m_IsGrounded)
            {
                m_Animator.SetFloat("JumpLeg", jumpLeg);
            }

            // the anim speed multiplier allows the overall speed of walking/running to be tweaked in the inspector,
            // which affects the movement speed because of the root motion.
            if (m_IsGrounded && move.magnitude > 0)
            {
                m_Animator.speed = m_AnimSpeedMultiplier;
            }
            else
            {
                // don't use that while airborne
                m_Animator.speed = 1;
            }
        }


        void HandleAirborneMovement()
        {
            // apply extra gravity from multiplier:
            Vector3 extraGravityForce = (Physics.gravity * m_GravityMultiplier) - Physics.gravity;
            m_Rigidbody.AddForce(extraGravityForce);

            m_GroundCheckDistance = m_Rigidbody.velocity.y < 0 ? m_OrigGroundCheckDistance : 0.01f;
        }


        void HandleGroundedMovement(bool crouch, bool jump)
        {
            // check whether conditions are right to allow a jump:
            if (jump && !crouch && m_Animator.GetCurrentAnimatorStateInfo(0).IsName("Grounded"))
            {
                // jump!
                m_Rigidbody.velocity = new Vector3(m_Rigidbody.velocity.x, m_JumpPower, m_Rigidbody.velocity.z);
                m_IsGrounded = false;
                m_Animator.applyRootMotion = false;
                m_GroundCheckDistance = 0.1f;
            }
        }

        void ApplyExtraTurnRotation()
        {
            // help the character turn faster (this is in addition to root rotation in the animation)
            float turnSpeed = Mathf.Lerp(m_StationaryTurnSpeed, m_MovingTurnSpeed, m_ForwardAmount);
            transform.Rotate(0, m_TurnAmount * turnSpeed * Time.deltaTime, 0);
        }


        public void OnAnimatorMove()
        {
            // we implement this function to override the default root motion.
            // this allows us to modify the positional speed before it's applied.
            if (m_IsGrounded && Time.deltaTime > 0)
            {
                Vector3 v = (m_Animator.deltaPosition * m_MoveSpeedMultiplier) / Time.deltaTime;

                // we preserve the existing y part of the current velocity.
                v.y = m_Rigidbody.velocity.y;
                m_Rigidbody.velocity = v;
            }
        }


        void CheckGroundStatus()
        {
            RaycastHit hitInfo;
#if UNITY_EDITOR
            // helper to visualise the ground check ray in the scene view
            Debug.DrawLine(transform.position + (Vector3.up * 0.1f), transform.position + (Vector3.up * 0.1f) + (Vector3.down * m_GroundCheckDistance));
#endif
            // 0.1f is a small offset to start the ray from inside the character
            // it is also good to note that the transform position in the sample assets is at the base of the character
            if (Physics.Raycast(transform.position + (Vector3.up * 0.1f), Vector3.down, out hitInfo, m_GroundCheckDistance))
            {
                m_GroundNormal = hitInfo.normal;
                m_IsGrounded = true;
                m_Animator.applyRootMotion = true;
            }
            else
            {
                m_IsGrounded = false;
                m_GroundNormal = Vector3.up;
                m_Animator.applyRootMotion = false;
            }
        }

        private void ApplyMovement(Vector3 move)
        {
            if (!move.Equals(Vector3.zero))
                transform.Translate(move * m_CurrentSpeed * Time.deltaTime);
        }
    }
}

UIControl

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.UI;
using UnityEngine.SceneManagement;

public class UIControl : MonoBehaviour
{

    [SerializeField]
    GameObject healthPoint;
    int playerScore;
    GameObject menu;
    float hpBarFullWidth;
    //bool isMenuShowing;
    bool isGameOver;

    // Use this for initialization
    void Start()
    {


        isGameOver = false;
        //isMenuShowing = false;

        menu = GetHUDCanvas().transform.Find("Main Menu").gameObject;

        if (healthPoint != null)
        {
            // Get the rectangle transform component (used to specify size, position, etc.) attached to the HP
            RectTransform hpRectTransform = healthPoint.GetComponent<RectTransform>();

            // Get the size of its width
            // Full width means 100% health
            hpBarFullWidth = hpRectTransform.rect.width;
        }

    }

    // Update is called once per frame
    void Update()
    {

    }

    private GameObject getUIControl()
    {
        return GameObject.FindWithTag("UIControl");
    }

    private GameObject GetHUDCanvas()
    {
        return getUIControl().transform.parent.gameObject;
    }

    public void OnPlayerHealthChanged(float value)
    {
        // if no health point bar game object exists, ther eis no need to continue
        if (healthPoint == null) return;

        // get the rectangle transform component
        RectTransform hpRectTransform = healthPoint.GetComponent<RectTransform>();
        // get the rectangle transform component
        float newWidth = (value / 100f) * hpBarFullWidth;

        // resize the health point bar to give the illusion of decreasing health
        hpRectTransform.sizeDelta = new Vector2(newWidth, hpRectTransform.rect.height);
    }

    public void QuitGame()
    {
        UnityEditor.EditorApplication.isPlaying = false;
        Application.Quit();
    }

    private Button GetMenuButton(string buttonName)
    {
        GameObject goButton = menu.transform.Find(buttonName).gameObject;
        Button button = goButton.GetComponent<Button>();
        return button;
    }

    public void RestartGame(bool paused)
    {
        // Get current active scene
        Scene scene = SceneManager.GetActiveScene();

        //Reload the scene, so that game play can restart from the begining
        SceneManager.LoadScene(scene.buildIndex);

    }
}

UnityEvents

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.Events;

// Custom unity event that accepts a single integer parameter (argument)
[System.Serializable]
public class UnityEventInt : UnityEvent<int> { }

[System.Serializable]
public class UnityEventInt2 : UnityEvent<int, int> { }

// Custom unity event that accepts a single float parameter (argument)
[System.Serializable]
public class UnityEventFloat : UnityEvent<float> { }

Waypoint

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class Waypoint : MonoBehaviour
{
    //private float radius;

    [SerializeField]
    private string iconImage;

    public bool ShowGizmos { get; set; }

    public float MarkerRadius { get; set; }

    // Use this for initialization
    void Start()
    {
    }

    // Update is called once per frame
    void Update()
    {

    }

    private void OnDrawGizmos()
    {
        if (MarkerRadius == 0f)
            MarkerRadius = 1f;
        if (ShowGizmos && !string.IsNullOrEmpty(iconImage))
        {
            Gizmos.DrawWireSphere(transform.position, MarkerRadius);
            Gizmos.DrawIcon(transform.position, iconImage);
        }
    }
}




WaypointCollection

using System;
using System.Collections;
using System.Collections.Generic;
using System.Timers;
using UnityEngine;


public class WaypointCollection : MonoBehaviour
{
    [SerializeField]
    private bool isRandomRoute;

    [SerializeField]
    private bool isLooping;

    [SerializeField]
    private bool showGizmos;

    [SerializeField]
    private Transform agent;

    [SerializeField]
    private Transform target;

    [SerializeField]
    private float targetRange = 5.0f;

    [SerializeField]
    private float targetStoppingDistance = 3.0f;

    [SerializeField]
    private Color GizmosColour = Color.red;

    [SerializeField]
    private int thinkingTime = 30;

    //[SerializeField]
    private float waypointRadius = 1.0f;

    private int numWaypoints; // the number of waypoints
    private bool waypointsRouteFinished; // indicate if the AI has completed the route
    private int currentIndex; // the current index of the next way point the AI is travelling towards

    private List<Transform> waypoints; // Stores the list of all way points available
    private Stack<int> visitedWaypoints; // Keeps track of the visited way points indexes, including the current one travelling towards
    private bool thinking; // indicate if AI is currently thinking/chatting/etc.
    private Timer thinkingTimer; // Timer to act as a stopwatch to keep track of the thinking time and stop when up


    // Use this for initialization
    void Start()
    {
        InitialiseWaypoints();
        InitialiseThinkingTimer();
    }

    // Update is called once per frame
    void Update()
    {

    }

    public Transform GetNextTarget(Transform currentTarget, float remainingDistance, out float stoppingDistance)
    {
        stoppingDistance = 0f;
        if (target == null || agent == null) return null;

        // Calculate AI character's current distance from the target's current position
        // Use square magnitude to improve performance
        float distanceToPlayer = (target.position - agent.transform.position).sqrMagnitude;


        if (distanceToPlayer <= targetRange * targetRange)
        {
            if (currentTarget != target)
            {
                thinkingTimer.Enabled = thinking = false;
                stoppingDistance = targetStoppingDistance;
                return target;
            }
        }
        else
        {
            if (currentTarget == target)
            {
                return GetCurrentWaypoint();
            }
            else if (remainingDistance <= 0f)
            {
                if (waypointsRouteFinished)
                {
                    if (isLooping && !thinking)
                        thinkingTimer.Enabled = thinking = true;
                    return null;
                }
                else
                {
                    return GetNextWaypoint();
                }
            }
        }

        return null;
    }

    private void InitialiseWaypoints()
    {
        waypoints = new List<Transform>();
        foreach (Transform child in transform)
        {
            waypoints.Add(child);
            Waypoint waypoint = child.GetComponent<Waypoint>();
            waypoint.ShowGizmos = showGizmos;
            waypoint.MarkerRadius = waypointRadius;
        }
        numWaypoints = waypoints.Count;

        if (numWaypoints > 0)
        {
            currentIndex = 0;
            visitedWaypoints = new Stack<int>();
            visitedWaypoints.Push(currentIndex);
        }
    }

    private void InitialiseThinkingTimer()
    {
        // Create a timer and set a two second interval.
        thinkingTimer = new System.Timers.Timer();
        thinkingTimer.Interval = thinkingTime * 1000;

        // Hook up the Elapsed event for the timer. 
        thinkingTimer.Elapsed += ThinkingTimer_Elapsed;
    }

    private void ThinkingTimer_Elapsed(object sender, ElapsedEventArgs e)
    {
        if (thinking)
        {
            //Debug.Log("Stopped thinking: " + DateTime.Now); // + "  (" + thinkingDuration + ")");
            thinkingTimer.Enabled = thinking = waypointsRouteFinished = false;
            visitedWaypoints.Clear();
        }
    }


    private int GetNextIndex(int lastIndex)
    {
        return (lastIndex + 1) % numWaypoints;

        //the above line does exactly the same as the following
        //if (lastIndex < numWaypoints - 1)
        //{
        //    return lastIndex + 1;
        //}
        //else
        //{
        //    return 0;
        //}
    }

    private int GetNextRandomIndex(int lastIndex)
    {
        // Generate a random number. Random returns a float, you need to convert to integer as indices can only be ints.
        int randomIndex = UnityEngine.Random.Range(0, numWaypoints);

        // If number of waypoints is greater than one, make sure random number generated is not the same as the last one or agent will be stuck at same spot
        // Keep trying till you get a different one.
        if (numWaypoints > 1)
        {
            // check that it has not just generated the same index as the last one
            // if yes, continue trying for a different random index
            while (lastIndex == randomIndex)
            {
                randomIndex = UnityEngine.Random.Range(0, numWaypoints);
            }
        }

        return randomIndex;
    }

    public Transform GetCurrentWaypoint()
    {
        return waypoints[currentIndex].transform;
    }

    private Transform GetNextWaypoint()
    {
        if (waypointsRouteFinished) return null; // GetCurrentWaypoint(); && !isLooping

        if (isRandomRoute)
        {
            currentIndex = GetNextRandomIndex(currentIndex);
        }
        else
        {
            currentIndex = GetNextIndex(currentIndex);
        }

        // Add new waypoint to visit
        visitedWaypoints.Push(currentIndex);

        // If not looping, check if this was the last way point to visit
        waypointsRouteFinished = numWaypoints == visitedWaypoints.Count;

        return waypoints[currentIndex];
    }


    private void OnDrawGizmos()
    {
        if (waypoints == null)
            InitialiseWaypoints();

        if (showGizmos)
        {
            Gizmos.color = GizmosColour;
            for (int i = 0; i < numWaypoints; i++)
            {
                if (isRandomRoute)
                {
                    for (int j = 0; j < numWaypoints; j++)
                    {
                        Gizmos.DrawLine(waypoints[i].position, waypoints[j].position);
                    }
                }
                else
                {

                    if (i < numWaypoints - 1)
                    {
                        Gizmos.DrawLine(waypoints[i].position, waypoints[GetNextIndex(i)].position);
                    }
                    else
                    {
                        Gizmos.DrawLine(waypoints[i].position, waypoints[0].position);
                    }
                }
            }
        }
    }
}


image6.png




image7.png
(c]
lc)
lc)
lc)
lc)
lc)
lc)

lc)
lc)
lc)
lc)
le)

AL
AlCharacterContral
Character

Health

MenuStop

Player

Save
ThirdpersonCharacter
ThirdpersonUserContral
UIControl

UnityEvents

Waypoint
WaypointCollection




image8.png




image9.png




image10.png




image1.png




image2.png




image3.png




image4.png




image5.png




