Unity Tutorials 4 — Terrains

I — Creating a Terrain

Before beginning, load your previous scene. If you don't have one, skip to the next
paragraph.

Cleaning up the Scene

The cluster object you created will be in the way during this tutorial, so we are going to
hide it. To do so, click on your object so that it shows up in the Inspector. Click on the
little check box next to the name. This will make the object non-existent and it will no
longer appear in your scene. To bring it back simply click the check box again.

Note: Non-existent objects cannot be interacted with at all. They also cannot be used in
scripts.

8] ctor | S
| ‘ igCluster []static
T Tag | Untagged | Layer | Default ™=

Prefab | Select | Rewvert |  Apply |

What is a terrain?
A terrain is a landscape that the user can create within Unity. With a terrain, a user can
easily sculpt a floor without needing to model one.

Setting up a Terrain
To create a terrain, go to “GameObject”, “3D Object”, and “Terrain”. The terrain will

appear in your scene and hierarchy just like any other 3D object.

For starters, the terrain is a bit too big so let's shrink it down.
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GameObject Component Window Help
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Particle System Quad
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Center On Children
Make Parent Tree
Clear Parent Wind Zone
Apply Changes Te Prefab D Test

Break Prefab Instance

Set as first sibling Ctrl+=
Set as last sibling Ctrl+-
Mowe To View Ctri+Alt+F
‘ Align With View Ctrl+Shift+F
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Terrains have an extra settings menu within the inspector.

© Inspector |G

M Terrain | M static «

Tag Layer

¥ .~ Transform [
Position ¥ 0 (o |z|o |
Rotation ¥ 0 (o |z|o |
Scale 1 |1 |z|1 |
¥ g M Terrain 7] #¢,

(a [ad [a2[ 7 % | B % )

Mo tool selected

Please select a tool

¥ ¢ Terrain Collider i,
Material ‘None (Physic Materi, @
Terrain Data wNew Terrain @

Enable Tree Collider [+

[ Add Component ]

Click on the gear icon to open it.
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Scroll down to find the “Resolution” section at the bottom. This is where you can
change the size of the terrain. Change the width and length to 200 for now. The “Terrain
Height” is the maximum height that you can give a particular hill on your terrain.

Collect Detail Patche[s]

Detail Density —) 1
Tree Distance — ‘zooo
Billboard Start (O (50
Fade Length {r—— N
Max Mesh Trees ( — 50

Wind Settings for Grass

Speed .5

Size —— 0.5
Bending — — 05
Grass Tint L | 7

Terrain Height 600

Heightmap Resolutio 513
Detail Resolution 1024
Detail Resolution Per 8
Control Texture Resi 512
Base Texture Resolu 1024

Please note that modifying the
& resolution of the heightmap, detail map

and control texture will clear their
rantante racnartivalo

Importing Standard Assets
Standard Assets are a collection of assets that come packaged with Unity. They are not
imported into your assets by default, but you can easily
import them to make use of them. There are a number
of different packages that you can import. For this
tutorial we will be importing the “Environment”
package.

Package: A package is an
entire unity project that is
stored in a single file. This
file can be imported into
other unity projects for easy

Right-click in your Assets window and hover over : )
sharing and moving.

“Import Package”. Click on “Environment”.
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Clustar

A window will eventually open with numerous items
and check boxes. These are all the assets that we will
be importing. You can uncheck an asset to skip it.

Create

Show in Explorer
Open

Delete

Open Scene Additive

Import Mew Asset...

Qmport Package 2

Export Package...
Find References In Scene

Select Dependencies

Refresh
Reimport

Reimport All
Run API Updater...

Open C# Project

Ctrl+R

For now, just click “Import”.

Once it is imported you will find a folder in your
Assets containing numerous assets that we can use

with our terrain.

Important Commands
You can press CTRL and Z at any time to undo a Al

previous action. Pressing CTRL and Y will redo this

action.

Custom Package...

20
Cameras
Characters

CrossPlatformlnput

Effects
Cr=D
ParticleSystemns
Prototyping
- Tree 1
Utility
Vehicles
Visual Studio 2015 Tools
ln;lport Unity Package - — E
Environment
v M &5 Editor -
¥ [ G5 CrossPlatformInput THEW] m
[ | crossPlatformInputinitialize.cs {MEW |
¥ [ G5 standard Assets
¥ [ G5 CrossPlatformInput THEW ]
[ = crossPlatformInputGuidelines txt {MEW |
v ﬁPrefabs {HEH |
[ 4 CarTiltControls. prefab { MEMW |

) L DualTouchCentrols prefab { NEW |
[ 1 MobileAircraftControls.prefab {NEW |
[ 4 MobileSingleStickControl.prefab  GED

) L MobileTilkContrelRig.prefab { MEW |
v [V &3 Scripts (HEw |
=) AxisTouchButton.cs { HEW |
[ || ButtonHandler.cs {MEW |

[ || CrossPlatformInputManager.cs  GE ";’l
A [ P
ol

[Cancelf{ Import
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IT — Building Terrains

Raise/Lower Terrain

v errain g .
(& |5 | | %

Raise / Lower Terrain

Click to raise. Hold down shift te lower.

Brushes

Heeo@®: “uw
S*ﬁ%ﬁﬁiﬂ

# T
Settings

Brush Size o — 25
Opacity — — (5]

The Raise/Lower Terrain tool allows you to “paint” hills and valleys onto your terrain.

Clicking and dragging over your terrain will raise it, while holding SHIFT and doing the
same will lower it. The terrain's height begins at the lowest value, meaning that you
cannot lower it past the starting point. If you want to make a valley you will need to first
raise the whole terrain.

First try making some hills. The brush option determines the shape of the hill. The brush
size determines the size of the raised area. The opacity determines how high the terrain
will be raised with each click.

With a 200x200 terrain, a 25 brush size will not be very big. Try changing it to 75 then
paint some hills.

Although it takes longer, it is easier to control your hills by repeatedly clicking instead
of clicking and dragging.
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# Scene

Shaded Gizmes | (arAll

Paint Height

Paint Height
Hald shift to sample target height.

Heoe®: =09
@ Nl @Ehee

R

Settings

Brush Size e — E
Opacity e p— E
Height 120 Flatten

Painting height works much the same as raising the terrain. At the bottom of the settings
you can see a “Height” option. This is the max height that the terrain will reach as you
paint it. You can set this height yourself or you can hold SHIFT and click an area on the
terrain to set the “sample” to that height. Try sampling one of your hills then paint the
rest of the terrain that height. It is easier if you increase the brush size AFTER sampling.
This way you can quickly paint the entire terrain.

Alternatively, you can press the “Flatten” button.
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Once that is complete try putting a valley through it using the Raise / Lower Tool.

# Scene

Shaded Gizmes | (araAll

Smooth Height

WARNING: Using this tool requires that Unity performs a number of processes every
time you use it. It may slow down your computer considerably for several minutes after
each use. If this concerns you, you may skip to “Paint Texture”.

This tool literally smooths your hills. Try creating a jagged spire somewhere on your
terrain. Do this by using the Raise Tool and one of the less even brush shapes. Now click
r_qpeatedly around the same area.

Tag | Untagged # | Layer | Default =

¥ .~ Transform )
Position X0 |0 | z[o |
Rotation X0 |0 | z[o |
Scale X1 7 lz[1 |
TﬁiTerrain L

| FIIPAREEIE]

Raise / Lower Terrain

Click to raise, Hold dawn shift to lower,

EXX ER % % 2
ﬁ.ﬁﬁ*m!’ﬂ e
R

Now you can switch to the Smooth Height tool and click and drag over this area to even
out the heights.
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D &N

Tag [ Untagged % | Layer | Default

¥ .~ Transform L =
Position X |0 v o 'ZD
Rotation X|0 v o 'Zo
Scale X1 ¥ [1 |z [1

¥ g M Terrain &,

(a2 | T %

Smooth Height

2000 %5 %
Glﬁ%ﬁﬁtn

Q

WG

Settings

Brush Size —) | 100

e |50

Opacity
|

How quickly this works depends on the opacity of your brush.

Paint Texture
Now it's time to give your terrain some colour.

First you will need to define some textures. Begin
by clicking the “Edit Textures” button.

¥ o# M Terrain ] =,

(2] o | QD% (5[]

Paint Texture

Select a texture below, then click to paint

c000 %G %
L] gt LR W

RSN

Textures

| Mo terrain textures defined.

< # Edit Textures, 2

Define: In computer
programming, the word “define”
means to declare something (tell
the compiler that it exists) and
give it meaning so that it can be
used (by the compiler).

Compiler: A program that
translates written code (like C#
and JavaScript) into code that a
computer can read (machine
code).
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Click “Add Texture”.

Textures

| Mo terrain textures defined. |

Add Texture...

Settings Edit Texture...

Brush Size Remowve Texture

Opacity e -

Target Strength —— |
T T - N T B | =1

A window will come up and you will be given two options for adding a texture.
Remember that “albedo” is the base texture while normal is the bump map. We want to
add an albedo texture.

Add Terrain Texture .
Albedo (RGB)
Smoothness (A) MNormal

Select|)

‘ & Assign a tiling texture ‘

Size Offset
x |15 |[o |
y 15 |[o |
| Add |

You'll be given a huge list of textures to choose from. Scroll down and find
“GrassHillAlbedo”. This texture was imported with the “Environments” package.
Double-click it, then click “Add” in the previous window.

The added texture will appear in the Texture list. It will also automatically cover the
terrain with it.
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Select Texture2D @
| @1

,_' Assets '

)
|

ok

GrassFron.. GrassFron..

Albedo (RGB)
Smoothness (A)

Metallic

GrassRock..

Smoothness

MudRockyA.. MudRocky...

# Scens O Inspector  [IIIEEE
P i - A
Shaded Gizmas 7| (oAl ) a ™ [Terran | Mstatic +
Tag | Untagged % | Layer | Default
¥ .~ Transform
Position X |0 Y0 Z0
Rotation X0 Y0 Z0
Scale X|1 ¥ {1 Z[1
"giTerrain 4,
(ad [ad ok A (W] %]
Paint Texture l

Select a taxture balow, then click to paint

~00Q: G w
SHYL@EMee
P

Textures

sts = Environment » TerrainAssets » SurfaceTextures

I .
I - - - # Edit Textures...

Try adding “MudRockyAlbedoSpecular” as well. It can be found very near to the
previous texture. After adding it you can select it and paint with it.
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l’ﬁETerrain ’ﬁr
(a2 o [a2 OO & [ %)

Paint Texture

Select a texture below, then click to paint

s He®: uw
® qilENne
L E RN

Textures

| # Edit Textures...

# Scene

Shaded Gizmos *

Try personalizing your terrain some more. In the next section we will be adding water so
you may be interested in finding the sand texture and creating a beach.
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# scene

| Shaded 'l | 20 || e |¢ﬂ.‘a | d |"| | Gizmos "'| (e A
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III — Additional Features

Trees

Just like how textures can be painted onto a terrain, trees and bushes can be painted as
well. Remember that these trees and other details are not GameObjects. They are stored
as information within the Terrain object.

In order to paint trees we will be using tree models contained in a folder called
“SpeedTrees” that comes with the Environment package.

WARNING: The SpeedTree assets that come with the Environment package are
problematic and can cause issues later while building your game. This issue will be

addressed later in the appropriate tutorial. They are safe to use for now.

Mass amounts of trees will also slow down your game, so please keep that in mind.

¥ g M Terrain i %
FIririrFd - B3k

Hold down shift to erase trees,
Hold down ctrl to erase the selected tree type.

Place Trees ‘

Trees

| Mo trees defined |

| Mass Place Trees @'% Edit Trees... | Refresh

Before adding trees you will need to define them just like you did with the textures.

Click “Edit Trees” and then “Add Tree”.

Adding a tree requires that we assign a GameObject, or specifically a 3D asset to it.
Click the small circle next to “Tree Prefab” to bring up a list of available assets.
Remember that you can import your own tree assets and use them.

Double-click on one of the trees in this list and click “Add”, then select it just as you did
with the terrain textures. You can then paint trees onto your terrain by clicking
anywhere.
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Before painting you may want to adjust the settings. You can change the Brush Size to 1
to place one tree at a time. You can also change the density to adjust how close the trees
should be placed to one another when the Brush Size is above 1.

Componcnt  Mobile Input Wirdow  Helg SEEINETELL ED E
G D
: foeate m——
Add Trez EI
Tree Prefeb |ﬂ‘r‘-.n'1e (Gameobject)
Ecnec Factor |o MakileSingl.. MakileTilec ..
.I o - . .
CecaaaFlana Palm_Dask..

b

Waterd Adw.. WatardSimp...

lane
e Inspector

Gizmos 7| (oAl o [Terrain | M stat
Tag | Untagged 4| Layer | Default

¥ .~ Transform 0
Position X 0 Y0 Z 0
Rotation X 0 Y0 Z0

Scale X1 Y1 z[1

YgﬁTerriin i
(a2 ad|a | [l %

Place Trees

Hold down shift to erase trees.
Hold down ctrl to erase the selected tree type,

Trees

*alm_Deskto

[ Mass Place Trees | [ # Edit Trees...|[ Refi

Brush Size oL
ets » Environment » Tz [ s E
| Tree Height Random? [ ===

Lock Width to Height [

. . Tres Width Random? ] ——

s5.. Water Water (Basi... [ SO IS RN~
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Details

“Details” function similarly to trees. Details are generally smaller plants, like flowers
and grass.

Same as before, go to “Edit Details” and click “Add Grass Texture”.

‘ug M Terrain [ #
FIIrIraE - k2
Faint Details

Hold down shift to erase,
Hold down ctrl to erase the selected detail type.

Heo®: =%
Frywii@EvMee

PRGN

Details

| Mo Detail Objects defined

# Edit Details., 1 [ Refresh

Settings
Brush Size 1 | 100
Opacity —) | 1

Target Strength e | [,8125

The options for adding grass appears to be much more complex than trees, but it's
actually quite simple. The minimum and maximum width and height is just as it sounds.
Each “grass” that is painted on will have a random width or height between these two
numbers. The Noise Spread determines how varied the grass will be.

The two colours will together form a gradient. Healthy grass can be found closer to the
centre of patches.

The Billboard option turns grass into 2D sprites that will always face the camera. This

makes the game run faster, but smaller areas of grass may look strange with this option
enabled.

At any rate, click the small circle next to “Detail Texture”. You can find grass textures
near the terrain textures from earlier. Double-click on one, then click “Add”.
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i e —

Detail Texture
Min Width
Max Width
Min Height
Max Height
Moise Spread
Healthy Colar
Dry Color
Billboard

W GrassFrand0lalbedoslpha

1

2

1

2

0.1

I —

| Assets Scene — p—
&
I~

ConifarBark CaoniferBar..

GrassHillal..

GrassFron..

GrassRock...

Same as before, select the grass then click on your terrain in the Scene View to paint.
Notice that you have to be quite close to grass in order to see it. This is done to speed up

your game.

| #scene

£ Asset Store

Shaded

ets » Environment »

Water Water (Basi...

® Inspector I s
'a o [Terrain [Mstatic « |
Tag | Untagged ¢ | Layer | Default ™
¥ .~ Transform ##,
Position X 0 Y0 Z0
Rotation X 0 Y0 Z0
Scale X[1 ¥ |1 Z[1
v g M Terrain B,
= K3
Paint Details

Hold down shift to erase,
Hold down ctrl to erase the selectad detail
type.

Brushes

Weoe@®@: +% %
® Wil @ENee

s Fig -
WG iy
Details

# Edit Details...
Settings
Brush Size to____J}]
Opacity —— | 0,47
Target Strength e— e | 0,B125
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Water

Water is not actually related to terrain, however one would generally place it in their
scene at the same time as their terrain.

The Environments package comes with a number of different water GameObjects to use.

Double-click on the Standard Assets folder to open it.

Assets »

Cluste

bigCluster capsuleMat..

Next, double-click on Environment, then Water.

IS Accetz » Standard Assels » Assets » Standard Assets » Environment »

fab:—

m“ CrossPlatfo.. Utility SpeedTree  TerrainAss.. w Water (Basi..
35PI

“Water (Basic)” also provides a number of water models to use, but we will not be using
them.

Finally, go to Water4 and Prefabs.

Here you will find a file called “Water4Simple.prefab”. Drag this into your hierarchy or
into your scene view.

It likely won't be in the proper position. It also isn't large enough to cover the terrain.
Drag it around and scale it using your object tools to make it fit the terrain
properly. Remember that this is a GameObject and should be treated as such.

If you're interested in making your water a different colour, there is a script in the
inspector called “Planar Reflection (Script)”. Under this is a colour-picker. You can use
this to change the colour. You will need to uncheck “Reflect Skybox”.
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=8 Pivot

© Inspector

y [ |waterasimple [C]static

Tag | Untagged 3 | Layer | Default al

"= Hierarchy
| Create -| @A

Gizmos ~ | (@ All )]

Main Camera
Directional Light
P bigCluster
Ti

Prefab [ Select Revert Apply

¥ .~ Transform
Position X 0 Yo z

WaterdSimple
WateraSimpleReflectionSceneCamera Rotation X 0 Yo zo
Scale x[1 Y[t z[T
¥ [z MWater Base (Script) [T

Seript  WaterBase 5}

Shared Material W WateraSimple
water Qualty  [Hsh___ &)

Edge Blend )
¥ | MPlanar Reflection (Script) #*,
Seript . PlanarReflection | @
Reflection Mask
Reflect Skybox )
Clear Color v
Reflection Sampler _ReflectionTex
~ Clip Plane Offset  [0.07
Project
| Create.z] ¥ | M Specular Lighting (Script) #*,
M Assets » Standard Assets » Environment » Water » Waterd » Prefabs sc""“l o L s"““:aﬂ('“ht'”gf o
C Specular Light L Specular (Transfo
¥ [z M Gerstner Displace (Script) 4,

v v Seript . GerstnerDisplace | ©
[ Add Component ]

WaterdAdv.. WaterdSimp

4

i -
iz EEDEGE

© Inspector

pT ¥ waterdSimple | []static -
Tag | Untagged 4| Layer | Default ™

Prefab | Seleet | Rewvert |  Apply |

¥ .~ Transform &,
Position X O Y07 Zo |
Rotation X O Y0 Al |
Scale (1 [¥ |1 [Z]1 |

¥ | ¥ water Base (Script) Gl #.
Script | - WaterBase | @
Shared Material (U WaterdSimple | ©

Water Quality | High ™=
Edge Blend ]

% ¥ Planar Reflection (Script) o,
Scrip e crlection | @
Reflection Maslk

Retle L . )
Clip Plane Offset

[0.07

i ¥ | M Specular Lighting (Script) B,
—| seript | SpecularLighting = @
| Specular Light |J..Specu|ar {Transfu| ]
‘!’ [/ Gerstner Displace (Script) i,
Script |._ GerstnerDisplace | ]

[ Add Component |
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(O [ S FAL] [weive > 1L M Lol Accouty o B e vers o Il ayout )
= Hierarch
[ Create -] @

(] Inspector
9 ™ [Water4Simple [static «
Tag[Untagged ¢ | Layer [Defauke ¢

Prefab [ Select | Rever [ Apoly |

Y

'

WaterdSimple

I
_ReflectionTex
B Project |

l_ Assets » Standard Assets » Environment » Water » Water4 » Prefabs

[

L Specular (Transfo
e .
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IV — Height Maps

Note: This section requires the use of an image editing software capable of exporting
raw files. If you cannot access such software you can still continue reading if only to
understand how height maps work.

A height map functions similarly to other “maps” used by Unity that determine what a
texture should look like based on colouration, kind of like heat vision. Height maps in
particular determine the height of a terrain based on a greyscale image. That is, an image
that only contains shades of grey.

Black areas will be the minimum height (0) and white areas will be the maximum height
(600 by default). Below is a 256x256 greyscale gradient. The dimensions do not need to
match your terrain's size, however it is wise to use the proper ratio.

Wind Settings for Grass

Speed —— | .5

Size —p— (05 |
Bending — p— ‘05 |
Grass Tint [ | F
Resolution L
Terrain Width {500 |
Terrain Length 500

Terrain Height &00

Heightmap Resolutio 513
Detail Resalution 1024
Detail Resolution Per &
Control Texture Resi 512
Base Texture Resolu 1024
At the bottom of the settings in the inspector for Please note that modifying the
. . . « v & resolution of the heightmap, detail map
terrains is an option that says “Import Raw...”. The

and control texture will clear their
“Export Raw...” button can be used to export a

contents, respectively,
. . .. Heightmap
terrain's height map for editing purposes. g
l‘_ Import Raw.., WExport Raw... ]

r ¢ Terrain Collider i %,

BA mdem e = | Flomme fRbcemi- B =& T
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Once you have selected your file a new window will come up. If you cannot find your
file it may not use a .raw extension. If this is the case then you can change the file type
that you are searching for to “All files”.

There are number of options in the new window that you will need to consider. First,
the Depth corresponds to the colour depth of your image, so you will need to know
whether you exported your image data as 8-bit or 16-bit. 16-bit is ideal, but certain
programs can only export as 8-bit.

The Width and Height must match the dimensions of your image. Changing the Terrain
Size will simply change the size of your terrain. For example, the terrain being used
began with a width and length of 500 and a height of 600. The maximum height is now
being changed to 200.

File name: | raw (*.raw)

raw (*.raw)

L# # Scene
I= Import Heightmap A— Extension: The last part
Raw files must use a single channel and be either & Ofa ﬁle name (-Png,
or 16 bit, jpeg, .doc...) that
ght | DPth B8 denotes the file type.
Width 256
sp4l[ Height 256
. Byte Order | Windows
Flip Vertically |
Terrain Size
¥ 500 ¥ 200 Z 500
[ Import ]
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Here is what the terrain looks like after importing the heiiht maﬁ.
# scene

| Shaded + |20 || % | <) | & 7] | Gizmos ~| (@Al )

This is the end of this tutorial. Before you close Unity, try bringing your cluster object
back and place it somewhere on your terrain.

© Inspector
s b M bicCluster ] [static
1 Tag [ Untagged ¢ | Layer | Default
\| Prefab |  Select |  Rewvert |  Apply
¥ .~ Transform @
Position X 94.5 Y 27.9 £ 77.6
Rotation X[0 Yo zlo
Scale X[z Y[z z[z

Add Component ]




