Unreal II AI Overview

Overview

Most of  Unreal II’s singleplayer AI is based on the code in the U2AI package. The U2AIOld package contains an older version of the AI code and is mostly obsolete except for bot support which is currently only used for the Raff training bot in the tutorial although it is fairly functional for deathmatch and possibly CTF (at least it was the last time I checked…).

States

See U2NPCControllerShared for a list of NPC states.
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Helper Classes:

AnimationControllerBase

BehaviorControllerBase

ScriptControllerBase

U2NPCControllerScriptable

Script support (mainly the interface for ScriptControllerBase access)

U2NPCControllerShared

AI code that is shared by the U2AI and U2AIOld classes such as aiming code.
U2NPCControllerBase

Basic movement/physics, scripting, largely ignores enemies (assuming these are even tracked) apart from maybe running away (no attacks), herd/flocking AI?, relaxed/alert, peripheral vision, alertness. Initialization. Note that even Base NPCs can support advanced navigation since this is an engine-level feature. Subclasses have to set flags as needed to control whether NPCs can use any of: doors, lifts, teleporters, ladders, swimming, jumppads, mantling (tbd), crouching, crawling, jumping. Clustering, collision resolution will probably go here also. Support for movement patterns while wandering (all) or during charge or cover use (basic, advanced) probably goes here too. 

Can probably use simplified falling support. Much of the more complex falling behavior (call AdjustJump to adjust velocity to land on destination) only applies to more complex creatures (human-level AI).

U2NPCControllerBasic

Basic NPCS. Animation-based melee and ranged attacks. Can acquire enemies. Tactical moves. Dialog (mainly here instead of in Advanced so that dialog menus can be used to interact with certain creatures, e.g. seagoat). Have team numbers and the ability to recognize teammates. Support for picking alternate (flanking) paths etc. Similar to  ScriptedPawn functionality from Unreal I. Support for avoiding grenades, dangerous areas/objects etc. Dodge incoming projectiles (warntarget + bCanDuck), crouching during combat, strafing. Charge attacks (mukkhog), leaping attacks, option to lead target when closing. Orders support. Skill-based tweaks.

U2NPCControllerAdvanced

Advanced NPCs. Support for inventory, weapon use  (possibly selecting among 2 or more choices). Use of cover. Advanced tactical moves. Ammo sharing. Kick back, pickup grenades (tbd – “C” feature at this point). Sniping [prone], camping, special weapon use (ASMD combo, shoot triggers etc.). Using health stations, deploying shields, using switches etc.

U2NPCControllerBot

Not currently implemented. Roaming, team game AI, game-specific AI (if any), respawning, pickups, replication info. Weapon selection timers (tbd if advanced NPCs need these in singleplayer).

BehaviorControllerBase

This component handles high-level AI decisions. In a very small nutshell, the above-mentioned controllers provide a set of states which can be used either individually or in various combinations to carry out various behaviors. The behavior controller largely determines which state to use for various situations and can be configured (through the associated Pawn properties) on a per-NPC basis.

For example, when an NPC sees an enemy, the Pawn provides a list of  “AttackActive” behaviors which can be used, either in order or randomly with specified odds and min/max times for each state. An NPC could be set up to use AttackStationary for 2 seconds, AttackClose for 2 seconds, the AttackTactical for between 0.5 and 1.0 seconds for example, or all of these states could be given odds, so that they won’t necessarily be used in order.

When using cover, the behavior controller is in a “AttackUseCover” metastate which (for most NPCs) cycles in order among states for moving to cover, staking out that location, recovering the enemy, doing a stationary attack.

The behavior controller also manages the ranged attack timer. Whenever an NPC is in an aggressive state (has an enemy), the timer periodically checks whether the NPC should start a ranged attack and controls how long that ranged attack lasts (this only controls the actual firing of projectiles, not the NPC state which is being used at the time – NPCs can fire while in pretty much any state which doesn’t explicitely disable firing). For example, NPCs with an assault rifle can be set up to generally alt-fire it in bursts which last, say, 2 seconds. The NPC states can “inform” the attack timer, telling it to stop firing if necessary, or telling it to try firing immediately, e.g. if an existing enemy is recovered as opposed to acquired, the former usually not requiring a firing delay, the latter usually requring a “reaction” delay.

ScriptControllerBase
This component handles level-specific AI scripting. See U2AIScripting.doc for more information.

AnimationControllerBase

Handles animations for the controlled NPC. This is currently largely “polling” characters to determine their animation state. The intent is to make this code “event-driven” as much as possible to avoid unnecessary overhead. We should also probably create subclasses to control the animations for simpler creatures (e.g. fish).
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