Artificial Intelligence in Unreal

This document will introduce you to AI in Unreal, give you an overview of the relevant files and provide a few code examples.

Introduction

Level designers can modify the AI in both a direct and an indirect way:

- In Kismet through the action called Move To Actor (Latent). This one allows for direct control over an actor. It calls OnAIMoveToActor() in AIController.uc. This action can use a predefined route, provided that a Route actor (Info->Route) is inserted into the level as the destination object. The route actor holds a list of PathNodes, and is comparable to a traditional waypoint setup.

- Through pathnodes(Right click->Add Actor->Add Pathnode) using their property called ExtraCost to make this point less attractive.

Code overview

These are the files which you mostly will be working with when modifying AI behaiviours in your game.

Engine/Controller.uc

This is the base class for both human players and AI. Controllers are non-physical actors that can be attached to a pawn to control its actions. 

It contains the contains the navigation variables of which in particular the RouteCache is interesting. This is an array of PathNodes containing the bot's current goal and is usually built by the two below functions:

FindPathTo(): 

- Searches the navigation network for a path to the node closest to the given point.

FindPathToward():

- Searches the navigation network for a path to the node closest to the given actor.

Both of those are latent functions meaning that their execution span over several frames/ticks. State code execution continues when either the destination is reached, or progress is no longer possible.

If the move is from one NavigationPoint to another, the destination NavigationPoint’s SuggestMovePreparation() is called to allow it to direct the pawn to perform some action first.

For destinations that aren’t directly reachable, FindPathToward() and FindPathTo() will return the NavigationPoint to move directly toward to reach that destination. When the NavigationPoint is reached, call FindPathxxx() again to determine the next path.

For direct interaction with the RouteCache these functions should be used.

native function RouteCache_Empty();

native function RouteCache_AddItem( NavigationPoint Nav );

native function RouteCache_InsertItem( NavigationPoint Nav, int Idx=0 );

native function RouteCache_RemoveItem( NavigationPoint Nav );

native function RouteCache_RemoveIndex( int InIndex, int Count=1 );

Engine/AIController.uc

This class extends Controller.uc and is used for AI only. It contains a ScriptedMove system that can be used to override the bot's current movement, and force it to move to a specific location. Takes an variable called ScriptedMoveTarget(actor) as target.

Engine/NavigationPoint.uc

This class contains the navigation octree which is a network used to determine pathes for the AI.

Engine/Pawn.uc

This class is the physical representation of players and AI. Controllers take control of a pawn using their Possess() method, and relinquish control of the pawn by calling UnPossess().

UTGame/UTBot.uc

This class extends AIController.uc and contains properties and functions for bots.

Pathfinding

For most pathfinding algoritms(e.g. A*) you want to find the nearest navigation point and use that as a starting point.

local NavigationPoint S = NavGetNearestNavToActor();

This is an example of assigning a heuristic cost to a pathnode for use in an A* algoritm. The code loops through all navigationpoints in the level and assigns a cost based on the distance from bot to the point. 

The code  can be executed in the event WhatToDoNext() in UTBot.uc. For more precise control it can be timer-triggered instead using SetTimer(1.0, true);

var int iScale = 1;

foreach WorldInfo.AllNavigationPoints(class'NavigationPoint', N)


{



N.Cost =  VSize(N.Location – Pawn.Location) * iScale; 


}

If you want to base your heuristic on more than just distance you could do a LineOfSight lookup

LineOfSightTo(N);

