Setting up A Basic Scene in Unity

So begins the first of this series of tutorials aimed at helping you gain the basic understanding of
skills needed in Unity to develop a 3D game. As this is a programming and logic focused course, we
will be using free, premade Assets and art available from one of many store. A list of these such
places can be found in a later section of the tutorial but the asset store is always a good place.

So, let us begin, we’ll assume by now you have setup Unity, if not, see the tutorial setting up Unity,
this will also explain all the key points needed.

The beginning

Set up a new empty 3D project, name it what you wish. In the empty scene we’re going to first learn
how to add various objects into the scene. To keep things simple we’re going to just use some basic
“primitives” for now. Basic shapes that are used to represent things in game whilst we develop it.

First of all, the floor, we have two choices, a plane or a cube. A plane is a flat shape that would be
perfect, however, we do have to be careful, a plane is only visible from one angle, front on. For this
reason we'll use a flattened cube for our starting point. We'll assume you know the very basics of
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collider which is added by default. We'll talk more about colliders later but essentially they make the
object “physical” nothing can pass through it, they also generate events when things bump into
them.
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to change it, call this one “Black”. If you look in the

inspector the view to the right should be present, click on the colour next to Albedo and change the
colour to black. That’s it for the material, to attach it click on the ground and drag the material you
just made onto the very bottom of the ground. You should see the icon change, release it and it
should change the material on the object to the new one.
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Our Player

We're going to create a player representation- in this case we’ll use a capsule, create a capsule just
like you did the cube (but choosing capsule) and position it at 0,2,0. Name the capsule “Player”,
we’re going to use a feature of Unity called a Character Controller to control our Player. This
contains some built in functionality for physics, collisions and movement, useful. To add it, choose
Add Component->Physics->Character Controller. Whilst you’re at it, remove the capsule collider.

We're going to make a third person style game but it’s easy to switch to first
person, click on the camera in the scene and drag it onto the capsule. Like this
screenshot;

Capsule

Main Camera

You'll want to move the camera around, select it and move it into an appropriate place, you do that
like any other object, you want an over the shoulder view.

Create a new C# script called “PlayerMovement” and open it (double click) and get ready to add
some code. (You add a script like you add a component).

Input in Unity uses Axis, the value can be either -1 or +1 depending on how far it’s pressed/ hard it’s
pressed. For instance, a joystick full forwards would be +1, a back key held down would be -1. We'll
talk about configuring them later but Unity has a bunch of built ins based on agreed norms, like
WASD being for movement.

Basic Movement
Here we create a script that gets the input from the user and combines it with a few variables to
move around.

Here we set up a number of
variables.

PlayerMovement : MonoBehaviour {

erController charController; We store the character controller

. - : . _ attached to the object.
ializeField] JjumpSpeed = 28.8T;

[SerializeField] gravity = 1.8f; We have variables for things

yVelocity = @.0f; associated with jumping.

[SerializeField] moveSpeed = 5.8 ; And with moving around, note that h
and v will be used to capture input.

In Start, all we do is grab the character controller

start () { ) using GetComponent.
charController = GetComponent<CharacterController>();

Update, which is called every frame, is what we
use to check for input and control movement.

First we get the value of h and v and save them, we do this using the Input class. This contains

Update () {
h = Input.GetAxis (“"Horizontal");

v = Input.Gethxis ("Vertical");

3 direction = Y 3(h, @, v);

3 velocity = direction * moveSpeed;
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helpful utilities for getting input such as GetAxis and GetButton. In this case Axis and Button are
predefined by Unity (we can overrule them if we want though), you can see these in Edit->Project
settings->Input within Unity.

By default Unity binds the horizontal axis to A and D and Left and Right arrows on keyboard and the
left stick on a joystick.

We use this data to form a Vector3, a vector describes the direction you are moving in 3d space as
well as the amount. So, a vector of 1,0,2 would be moving with speed one in a rightwards manner
and speed 2 in a forwards manner but not moving up at all. So, we take two vectors, direction we

are moving then the velocity- the direction with some extra speed added.

if (charController.isGrounded) {
if(Input.GetButtonDown("Jump"))
{
Moving on from this we need to do yVelocity = jumpSpeed;
some checks to deal with if we’re off ¥
the ground. If
(charController.isGrounded) means
use a built in check of character
controller to check if the character is velocity.y = yVelocity;

on the ground.

-:; -r
se 1

yVelocity -= gravity;

velocity = transform.TransformDirection (velocity);

If it is, we check to see if the jump
buttons pressed, if we didn’t check, charController.Move(velocity*Time.deltaTime);
we’d end up being able to jump
forerver. Here we just set the
yVelocity to be equal to the jump speed so we are jumping. If it’s not, we set yVelocity to equal
gravity so we’re falling.

Then we merge the yVelocity we’ve just set into the velocity overall so it is included. Velocity and
vectors and how they work are not something explained too fully here, it’s very Maths based if you
want to find out more.

Finally, we pass this velocity to the characterController to tell it how fast to move and which
direction, we use Move a built in function of the character controller to do this. We times it by
Time.deltaTime to make the game move and play similarly at any frame rate since Update() runs
every frame.

Try it, WASD to move, jump is space.

So, we can move forwards and backwards side to side and we can jump, but what is missing is the
ability to look around. For this we’ll use mouse controls, Unity already has an axis setup to access
mouse controls, “MouseX” and “MouseY” for left and right and up and down respectively.

Create a new script, “LookX” ;
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public class LookX : MonoBehaviour {

[5erializeField] float sensitivity = 5.8f;
float mouseX=8.8T;

void Start () { }

f/{ Update is called once per frame
void Update () {
transform.Rotate(@, Input.GetAxis("MouseX™) * sensitivity, @);

H

We setup a variable, this time the field is serialised using [SerializeField], we do this so we can see it
in inspector. This sensitivity allows us to adjust how fast we turn.

In Update, we access the transform component (we don’t need to use GetComponent here we can
just use transform, little t is that transform, big T all transforms). We want to rotate around the y
axis and nothing else, this lets us look left and right, (picture it, rotating around something that goes
upright). To do this we check what the mouse value is using Input again if you move it left it’ll be
minus, right, it'll be plus, because Vectors are X,Y,Z we leave X and Z are 0. We times the amount
moved by the sensitivity to give us some element of control of the speed. Attach the script to the
PLAYER and try it.

A word on transform

Transform is a component like any other in Unity, it contains information about the position of the
object, the rotation of the object and the scale of the object. It can be accessed like any other
component.

Any of these can be local or global, global is it’s position, rotation or scale in the scene, local means
it’s position rotation or scale compared to it’s parent. A parent is the object it’s attached to (e.g. the
Player capsule is the parent to the camera above).

Looking Up and Down
Now you can look left and right, but you can’t look up and down, this time we’re going to create a
LookY script.
public class LoockY : MonocBehaviour {

[5erializeField] float sensitivityy;

public fleoat minimumy = -38F;

public float maximumyY = 3bF;

float rotationY = BF;

vold Start () { }

// Update is called once per frame

vold Update () {

rotationY += Input.GetAxis("MouseY") * sensitiwvityy;

rotationY = Mathf.Clamp(rotation¥Y, minimumY, maximumY);

transform.localEulerdngles = new Vector3(-rotationY, transform.localEulerAngles.y, @);
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This is slightly different from the lookX, much longer for a start, that’s because looking up and down
needs a few more considerations, you can’t for instance turn your head all the way around up and
down.

We setup four variables here, the sensitivity and the minimum and maximum values we want to
allow, 30 degrees either way is a good amount. Then the variable to store the rotation which we’ll
use later.

Like before in update we will get the MouseY value which works the same as before, note that “+="
means add it to whatever the value already is. It’s like saying “rotationY= rotation+ whatever we're
adding”.

Underneath we use a built in C# function, Mathf.Clamp, this takes three parameters, the first is the
value to clamp and the next two are the minimum and maximum. It basically says if the variable is
below the minimum set it to minimum, if it’s above, set it to max.

Finally we feed this all back in, we use localEulerAngles to get the angles as degrees we’re used to.
This time we rotate around X, the Y value should be whatever it is already. We also attach it to the
camera, NOT the player, this is because if we attach it to the player, it’s whole body will rotate, not
something we want.

Challenges
1) Add a skybox to the scene

2) Change the “ground” to a terrain map (note you can change the terrain size in
settings->resolution)

3) “Pretty” up the ground a little to make it look more realistic,

4) Import other assets into the scene (various websites and asset store are good places
to get them a list will be on moodle)

5) Switch the view to a first person view (this means moving the camera, think about
how you'd do this)
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