Surface Paint System Plugin

The Surface Paint System is a fully replicated framework for dynamically painting textures or materials
onto surfaces at runtime. Apply paint through UV collision, track how much of a surface is covered, and
customize everything from paint size to texture. ldeal for marking objectives, decorating environments,
or applying elements like sauce or paint in cooking and simulation games.

Help: louisgirard.games@gmail.com
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Activating the Plugin

Go to plugins
Edit Window Tools 3uild

£) Undo History

+'4 Editor Preferences...
w" Project Settings...
¥ Plugins

Enable the Surface Paint System plugin
Search for the Surface Paint System and tick the box to enable it.

8 plugins

All Plugins
ALL PLUGINS

PROJECT

& Edit

& Packag
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& Documentation




Sample Content

Once the plugin is enabled you can enable the Plugin Content by going in the Content Browser and tick
“Show Plugin Content”.

Show Favorites {+ Settings
Filter Recursively

Show All Folder

Organize Folders

Path View Filters

Show Sources Panel

Show C++ Classes
Show Developers Content
Show Engine Content

Show Plugin Content

SUEVIRRLENEE op o plugin content in the view?

Plugins

e Paint System Content
[ em CH |

You can launch the L_SurfacePaintSystem map and start testing the paint functionalities, or follow the
documentation on how to set up your paintables and player.



Paintable Component

This is the component that will contain all the information about what is painted on a surface and where.
You can add it to any actor that you want to paint.

Let’s take a look at the one added on the BP_SurfacePaintPlane example.

E'| Components

+add Q

Paintable

Overview
Paintahle
Paintable Tag Maone | s
Canvas Render Target Class CanvasRenderTa
Canvas Render Target Size 512.0
|dentical Paint Min Distance 1.0
Remove
Remove Precision

Remowve Ratio Threshold

Debug

Draw Remove Debug

Draw Ratio Debug

Paintable Tag
You can use this Gameplay Tag to identify the Paintable Component in case you have multiple ones on
the same actor.

Canvas Render Target
The Canvas Render Target 2D is the object used to hold the drawn paint textures or materials. It is like a
2D texture.

You can choose the Canvas Render Target Class, the default CanvasRenderTarget2D should be enough
but you can choose your own if you have specific functionalities.

You can also change the Canvas Render Target Size, which is basically the resolution of the canvas. The
higher, the more detailed it will be, but the more costly for the system.


https://dev.epicgames.com/documentation/en-us/unreal-engine/using-gameplay-tags-in-unreal-engine
https://dev.epicgames.com/documentation/en-us/unreal-engine/API/Runtime/Engine/Engine/UCanvasRenderTarget2D

Identical Paint Min Distance

This value is the minimum distance allowed between 2 paints of the same configuration (same texture or
material). If you try to paint something and there is already the same paint within this distance, then you
won’t be able to paint the new one.

Remove
The Remove Precision indicates the accuracy used to detect some paint that should be removed. A
precision of 1 will be perfectly accurate to detect, for each paint, what is the ratio of it which is visible.

The Remove Ratio Threshold is the maximum ratio for a paint to be removed. So if some paint has 0.1
(10%) or less of visibility, it will be removed. It means that the paint is overlapped by other paint and
should not be counted anymore for the total ratio.

Draw Debug
You can enable some debugs for Remove and Ratio. This will draw boxes on the canvas to display which
paint is being removed or which are used to count for the total ratio.

Paint
You can easily paint by passing a Paint Config and a UVPosition.

¥ Paint at Position

‘ |:'
Paintable Target
Paint Config

UVPositio
= Make PaintConfig

Tag | Mone |~ Paint Cenfig

Texture
Material

Size E| E|

Angle _|

The Paint Config allows you to define a Texture or Material to paint, with a size and at an angle. You can
also specify a Tag to easily identify the paint.

The UV Position is a position between (0, 0) and (1, 1) where the paint will be applied on the canvas.



Display the Paint

You can directly display the paint on your mesh using the Canvas Render Target 2D.

In our example we have the M_SurfacePaintPlane which is a simple Material with a Texture2D set as a
parameter.

Texture

M_SurfacePaintPlane

@ Baze Color

O» Emissi

r-J-:-rrﬂ 11111
[0.0] v[00] Z[1.0]

Tangent -+
© «[19) v[00] 7[00]

World Position Offzet

[00] +[00] 2[a0]

In the BP_SurfacePaintPlane we create a dynamic instance of this material and apply it to the mesh.

Plane

¥ Set Material
Construction Script f Create Dynamic Material Instance e o

» o ——— ]

Return Value Dynamic Material

SET

The only thing left is to apply the Canvas Render Target 2D as the texture to display for the material.



Dynamic Material

F Set Texture Parameter Value

Event BeginPlay

Value

Paintable Target Return Value

This will make it so that our mesh will display exactly the content of the canvas.

It is only of the usage, but you could easily use this canvas as an alpha texture, and use it in other
materials.

Getting Paint Ratio

If you want you can get the ratio of a certain paint, accessing it by tag, texture, material or config.

 Get Paint Ratio by Tag Jf Get Paint Texture Ratio

Faintable Target Return Value Target Return Value

Tag | Mone | v Texture

F Get Paint Material Ratio

Target Return Value Target Return Value

Paint Config Material

o]

These functions will return the ratio (between 0 and 1) of paint visible on the canvas.



If you only want to have the ratio on a portion of the canvas, you can use these functions instead.

JF Get Partial Paint Ratio by Tag

Paintable .
Target Return Value

Tag | None | w
Box

Precision [0.1]

JF Get Partial Paint Ratio by Config

Target Return Yalue

Paint Config

They will return a ratio (between 0 and 1) of paint visible within a portion of the canvas, defined by a

¥ Get Partial Paint Texture Ratio

Target Return Value

Texture

Box
Precision | 0.] |

¥ Get Partial Paint Material Ratio

| drge
(D]
Target Return Value

Material

Box

Precision | 0.1

box. The box size should be between (0, 0) and the Canvas Render Target Size.

Events

Events

{ On Canvas Render Target Updated

You can bind to the On Canvas Render Target Updated to listen when something has been drawn to the

canvas.




Paint Config Component

This component can hold different Paint Configs, allowing you to define at one place the type of paint
(texture, material) with its size and angle. You will usually have this component on your player or other
actor that can have the ability to paint.

[ components

+add Q

-

£ | BP_PlayerSurfacePaint (Self)
®¢ Collision Component (CollisionComponentd) Edi

&% Mesh Com ponent (MeshComponent0)

[ PaintConfig

Movement Comp

Overview
Paint Config
Paint Configs 1 Array element
5 members

Mone | w

Material

You can configure an array of Paint Configs. These will be the different paints that your actor will be able
to apply. These are the same configs that are used to paint a Paintable Component.



Update Paint Configs

— 21
JF Update Paint Size by Tag

>

Paint Config Target

Tag | MNone

Newsize [00] +[00]

gt ]
JF Update Paint Size by Index

Target

I Update Paint Angle by Tag

Target
Tag | Mone

Angle |

J Update Paint Angle by Index

Target

Angle [0.0]

You can dynamically update the paint configs size or angle using their index or their tag.

Select a Paint Config

In some cases where you have multiple configs you might want to only have one active at a time. You can

use these functions to select a certain config by index or tag.

L L Ll 111l 1] / i’
T Select Paint Config by Index

S

Paint Config Target

_ L s /4 i’
J Select Paint Config by Tag

Target

Tag MNone

Then to get the currently select config you can use

F Select Next Paint Config-

Target

Wrap

T Select Previous Paint Coﬁfig

Target

Wrap




’ T Get Selected Paint Config
_‘ largei is Fain

Paint Config Target Return Value

" F Get Selected Paint Config Index

Target Return Value C»

" F Get Paint Configs

Target Return Value

Events
Events

™ On Pain

You can listen to these events for when the Paint Configs are updated, or when the Selected Paint
Config Changed.



Player Example Setup

The set up for the player is here as an example and can be adapted to your project’s needs.

Let’s look at BP_PlayerSurfacePaint.

Paint Config

Pain igs 3 Array elements |S| ﬁ

5 members

None |«

Material

Material

Material




O Server text Pam Config

—_

The inputs are very simple.

- Left Mouse Button: Set a IsPainting boolean with a Server RPC.
- Mouse Wheel Up and Down: Select Next/Previous Paint Config with a Server RPC.
- 1and 2: Update the size of the selected Paint Config with a Server RPC.

Painting

The actual painting part is done on Tick.

Is Painting

& Paint
{: Branch 2 |s Valid I Line Trace By Channel

P — P True B » alid R »
Condition F s > Out Hit
@ End Return Value

—— Trace Channel
J Get Player View Point

J Get Controller Visibility

Target Locati 2 Trace Complex

Retum Value
Rotation C

F Get Control Rotation

Retum Value @ ——~" @

Add pin ®

Paint Detection Range




First, if IsPainting is true, we do a Line Trace By Channel starting from the player view point and within a
range. You need to make sure that Trace Complex is ticked, since detection of UV with collision requires
more precise collisions.

F Paint at Position

T Branch 2 Is valid
»P— True [ — P Exec Isvalidp — B
Out Hit Condition False > Input Object Is Not Valid [> Target
Return Value Paint Config
f f Find Collision UV

Hit uv

O» UVChannel \T| Return Value

("= Break Hit Result
Hit Blocking Hit _
T Get Component by Class
Initial Overlap Target is Acio
Hit Actor E Return Value

v

4 T Get Selected Paint Config

>

Paint Config Target Return Value

Then if there is a hit, we take the UV from the collision, and we paint the Paintable Component of the hit
actor, at the UV position, using the selected paint config.

The most important part here is Find Collision UV. This will allow you to get the UV coordinates (0 - 1) on
the hit actor, and apply the paint at the hit position. You have to enable it to access it, going into Project
Settings -> Support UV From Hit Results

Project Settings

Engine - Physics

Optimization

UV From Hit Results




With all that you should have all the information needed to start using the plugin and customize it the
way you want. If you feel there is some information missing or you don’t understand some part, feel free

to contact me at louisgirard.games@gmail.com.
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