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Introduction 
Eadon Builder for Invector is an add-on for Invector’s Third Person Controller asset for the 
Unity game engine. The goal of this asset is to provide advanced building functionality to 
any game implemented with Invector TPC. 
The following functionalities are implemented: 
 

• Build whole items 

• Build with modular assets 

• Sophisticated placement 
o Handles irregular terrain 
o Slope constraint 
o Stability constraints 

• Snapping 
o Custom snap points 

 
This add-on is currently compatible with Invector TPC version 2.6.2c and higher (Melee and 
Shooter) and tested on Unity 2020.3.37 and higher. 
 

 

  



Changelog 
V 1.0 Initial release 

 

 

 

  



Prerequisites 
When you import the asset, you’ll see this in the scene window: 
 

 
 
Press the button to finish the installation. This will add a scripting define which wil enable 
the add-on and rebuild your vItemEnums. 
 
Please note that due to the way the vItemEnums are handled in Invector, if you have other 
add-ons installed in your project the order of vItemEnums might change. The demo scenes 
included in this add-on contain vItemLists which were built in a project containing only 
Invector Shooter. 
 
Please make sure all the items in the vItemList have this attribute: 
 

 
 
If not, please recreate it. The value of the attributes in the demo vItemList goes from 0 to 5, 
exactly like the vItem IDs. 
 
 
  



Configuration 
Before the building system can be used, it must be configured. Eadon Builder is configured 
through a set of ScriptableObjects that determine what is available to the system. All Eadon 
Builder ScriptableObjects can be created using commands found under the Assets -> Create 
-> Eadon Builder menu or the Assets -> Create -> Eadon -> Inventory -> Items menu. 
 

Buildable Item 
Buildable items represent items that can be built in game. They look like this: 
 

 
 



The fields are as follows: 
 
Field name Purpose 

Buildable Item ID The ID of the buildable item, link to the vItem 
Preview Object The preview object to spawn 
Spawned Object The actual object to spawn on build 
Ground Level The ground level to check for irregularities (see chapter on 

placement) 
Build Time How long it takes to build, in seconds 
Min Build Distance Minimum build distance from player 
Max Build Distance Maximum build distance from player 
Use Max Slope A flag to indicate whether to check for max slope on placement 
Max Slope The maximum slope allowed for placing the buildable item 
Valid Build Layers The LayerMask indicating which layers this item can be built on 
Ignore Penetration A flag to indicate the build item should ignore penetration on 

ground (useful for small non modular items like campfires etc) 
Check Coverage A flag to indicate whether to check for coverage on placement 
Check Per Touch Point A flag to indicate if the check needs to be performed per touch 

point in isolation or on the object as a whole 
Ground Check Type Choice of Corners or Grid. Grid checks also the mid points 

between the corners 
Max Ground Distance How far away the grounds needs to be from the check point 
Min Coverage The percentage of touching points that need to be valid for the 

placement to be valid 

Can Snap A flag to indicate if this item can snap 
Can Only Snap A flag to indicate that this item can only be placed by snapping 
Snap Point Type The type of snap points this item reacts to 
Constrain Rotation 
When Snapped 

A flag to indicate that rotation is constrained when snapping 

Rotation Snap The amount to rotate when rotation is constrained 
Start Animation The animation to play when building 
Build Particles The particle VFX to spawn when building 
Build Particle Offset The offset from the particle spawn point (see next field) 
Particles Spawn On 
Build Point 

A flag to indicate if particles should spawn on build point. If 
unchecked, particles will spawn at the player location 

Spawn Particles The particle VFX to spawn when building is complete 
Spawn Particle Offset The offset from the particle spawn point 
Spawn Particle 
Duration 

The duration, in seconds, of the build particles 

Build Audio Clip The audio clip to play while building 
Build Audio Delay The delay on start for the audio clip 
Spawn Audio Clip The audio clip to play when building is complete 
Spawn Audio Delay The delay on start for the audio clip 

 
 



Snap Point Type 
Snap Point Types are used to identify the type of snap points. You can have as many snap 
point types as you need. They look like this: 
 

 
 
The description field is optional. 
 

Eadon Builder Manager Data 
This ScriptableObject represent the collection of all buildable items available in your game. 
It looks like this: 
 

 
 
When you create a new buildable item, it needs to be added here in order for it to be 
available in game. 
 
IMPORTANT: every BuildableItem needs to have a unique id. 
 
  



Setting up a character to use Eadon Builder 
Setting up a character to use this addon is very simple and requires two steps: 
 

1) Add the EadonBuilderManager component to the character 
2) Add and configure buildable items to your vItemList 

 

EadonBuilderManager component 
The EadonBuilderManager component is responsible for handling the building lifecycle 
(spawn and manipulate a preview object, detect valid build points and spawn the actual 
object in the scene). It looks like this: 
 

 
 
The fields are: 



Field name Purpose 

Data The Eadon Buildeer Manager Object containing the list of 
buildable items 

Build Input The input to use to build 
Cancel Build Input The input to use to cancel the building process 
Rotate Left Input The input used to rotate left a preview object 
Rotate Right Input The input to use to rotate right a preview object 
Rotation Speed The rotation speed of the preview object 
On Item Built The event fired when the item is built. The int parameter is the 

vItem ID 
On Build Start The event fired when building starts 
On Build End The event fired when building ends 

 
 

Buildable Items in vItemList 
Buildable items are, in Invector terms, a Consumable item with a single custom attribute 
(EadonBuilderItemId) that links the vItem to the BuildableItem: 
 

 
 
The value of the attribute needs to be the same value you put in the Buildable Item Id field 
in the buildable object. 
 
 
 
  



Configuring the Animator 
A BuildableItem lets you specify a custom animation to be played while the character is 
crafting. If the field is not empty, as soon as the character starts crafting, the corresponding 
animation is played. In order for this system to work, you need to add a trigger named 
EndBuilding to you animator controller: 
 

 
 
The example animator comes with a simple three step animation set up like this: 
 



 
 
Where the start animation points to a kneeling animation which transitions to a looping 
hammering animation and the trigger transitions to a stand-up animation which goes then 
back to locomotion. 
 
You can also have a simple one animation setup, and you can have as many different 
animations as you need. 
 
 
 
 
  



Building an item in game 
In order to build an item, you need to equip it in one of the consumable slots. The build 
process is started when you use the consumable from the slot, by default using the U key or 
whatever you have assigned in your vInventory: 
 

 
 
This will spawn a preview object in the scene where the camera is pointing. Moving the 
camera around will move the preview object. 
 
When you move the preview object, its color will change between transparent green (for a 
valid point) and transparent red (for an invalid point): 
 



 

 
 
When the preview object is green, pressing the build input (B in the demo scene) will trigger 
the build and, depending on how the buildable item is configured, play an animation, spawn 
VFX and play sounds. 
 
If the item you’re trying to build can snap, moving the preview object close to a snappable 
surface or object will cause it to snap. Moving away from the snap point will force 
unsnapping. 
 
You can rotate a preview object by pressing the Rotate Left and Rotate Right inputs. If the 
preview object is snapped, it will rotate around the snap point, otherwise it will rotate 



around its pivot. If the rotation is constrained when snapping, the preview will rotate in 
place for the amount specified in the BuildableItem. 
 
Pressing the Cancel Build input will “return” the item to the slot and remove the preview in 
the scene. 
 
Snapping is determined by how snap points are set up. See the next two chapters for more 
information. 
 
Bear in mind that the build point is always in the center of the screen. 
 
 
 
  



How to create preview items 
Inside the demo folder you will find a number of premade prefabs for preview items and 
buildable items that will show you how they are set up: 
 

 
 
At the core, preview items are made like this: 
 

 
 
The root is an empty game object with either a EadonBuilderPreviewObject component or a 
EadonBuilderSegmentPreviewObject component. The difference between the two is that 
the Segment version allows snapping “in a line”, meaning that it will let you snap 
horizontally and rotate around the snap point. The two components look like this: 
 



 
 

 
 
In both cases you’ll see a reference to the preview mesh (or meshes, if there’s more than 
one) and to two materials to use for valid and invalid builds. 
 
The difference between the two is that the segment version contains also a reference to 
some snap points. 
 
Normally, a buildable item snaps from the pivot. In the demo scenes, walls have their pivots 
in the center of the bottom segment, and will snap to snap points in foundations or floors 
which are in the center of the sides. For items like fences, you need to be able to snap from 
snap points. Snap points in the preview items are empty game objects oriented accordingly 
with the EadonSnapPoint component attached. It looks like this: 
 
 



 
 
The first field is a reference to the SnapPointType that you want to use for this snap point. 
This filters what items can snap to it. Then there are three flags to determine how the item 
behaves. 
 
 
 
 
  



How to create spawned items 
Spawned objects are the counterpoint to preview objects. They look like this: 
 

 
 
The root item is a game object with either the EadonSnappableSurface (if you want other 
items to snap to it or nothing. The EadonSnappableSurface looks like this: 
 

 
 
You can leave the list of snap points empty, it will be populated at runtime. 
 
Also added as a child you’ll place all the snap points that the item has. In the case of the 
demo platform, there are eight snap points: 
 

• 4 snap points placed on the top, of type vertical, to snap walls 

• 4 snap points placed on the sides, of type horizontal, to snap other platforms, 
fences, etc 

 
If you examine the demo wall, you’ll see there’s a snap point on one of the sides of type 
decoration, which is used to hang paintings. 



The actual object with the mesh requires a collider. If you don’t want to be able to build 
arbitrarily on top of the built item, add a “NoBuild” tag to the object with the collider. This 
will prevent arbitrary placement while still letting other items snap to the built item. 
 
 
 
 

  



Terrain alignment 
All buildable items are placed down based on where the pivot of the preview item is on the 
scene. When you place an item on a terrain, it won’t always be fully flat. Eadon Builder 
handles this in the following way (using the foundation piece as an example): 
 
The pivot of the buildable item.  is placed at a height of zero, and the platform mesh can be 
moved up and down. 
 

 
 
Every buildable item has, in the scriptable object, a field called Ground Level which is used 
to simulate the max ground level higher than the pivot but still within the buildable item 
which is then used to check collisions: 
 

 
 
This collision check ignores the actual mesh collider and will invalidate the position if there’s 
any part of the terrain under the mesh which is higher than that imaginary line. By raising 
the mesh and adjusting that value you can cover more irregularities in the underlying 
terrain. 
 
To handle slope, you need to consider your mesh and draw a line from the min point to the 
max point and adjust your max slope and the other parameters to decide what your 
acceptable max slope is: 
 



 
 
And configure your item accordingly. 
 
 
 
 
  



Coverage 
You can enable coverage for more realistic placement of an elements on top of another. You 
can constrain a roof, for example, to be placed only if three corners are supported. 
 
There are two demo scenes included in this asset: 
 

• Survival style 

• Battle Royale style 
 
They use the same assets (for preview and placed objects) but use different buildable items.  
 
In the Battle Royale example, coverage is disabled. This lets you build a stairway on top of 
another with nothing supporting it. 
 
The survival style, on the other hand, forces you to build in a more stable way. 
 
Please note that this is not a physically accurate simulation. 
 
If you want to build small modular items such as campfires, tents, etc, it’s advisable to tick 
the Ignore Penetration checkbox, especially if building over an irregular terrain. 
 
 
 
 
  



Building effect 
Eadon Builder comes with a shader that provides the dynamic building effect. This shader 
requires meshes with vertex paint (white to black). You can find an explanation in the initial 
part of this video https://www.youtube.com/watch?v=BZstRB8UqUY which was the 
inspiration for this effect. 
 
Once your mesh has vertex paint, you will need two things: 
 

1) Create a material for the mesh using the Eadon/Animated Builder shader 
2) Add the EadonAutoBuildElement component to the mesh 

 
The material exposes parameters which drive the animation of the mesh vertices based on 
the vertex paint values: 
 
 

 
 

https://www.youtube.com/watch?v=BZstRB8UqUY


The parameters are: 
 
Min: reduces the effect of the Pos parameter (0 max effect, 1 no effect) 
Pos: the position of the vertices (0 max distance, 1 no distance) 
Height: the max height of the vertices 
Rot: a parameter indicating the direction of the effect along the various axis (0-1) 
 
Bear in mind that the effect is driven by vertex color in a black to white greyscale, where 
white means maximum effect and black means no effect. 
 
The shader works in every rendering pipeline. 


