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Important Topic: Finite State Machines



What is a state?
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What is a state?

• A condition at a certain time
• The content of “memory” or past input
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A model of computation consisting of a set of states , a start state , an 
input alphabet, and a transition function that maps input symbols and 
current states to a next state. Computation begins in the start state with 
an input string. It changes to new states depending on the transition 
function. 

“ “
National Institute of Standards and Technology
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Entry action Exit action

Current state

Transition event (if not start state)

Transition event
to next state 

Input (past experience)
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Robert Martin, UML Tutorial: Finite State Machines
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Robert Martin, UML Tutorial: Finite State Machines
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Robert Martin, UML Tutorial: Finite State Machines
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Example State Diagram

A. Start; if nothing in vicinity, 
patrol to B, else go to C

B. Check vicinity; if nothing 
patrol to A, else go to C

C. Enemy “heard”; check line 
of sight, if not seen, move 
to D and look again

D. Enemy sighted, alert 
neighbors and move in to 
melee attack (G)

E. Enemy not seen, remain 
alerted and continue 
scouting

F. Lost interest, return to 
patrol (B)



Example State Diagram



Application: Drones in Torque

• What we want to accomplish:
– Create a drone

– When it “hears” an enemy, look for it
– Run to target’s last position

– Become bored and give up
– Start over

How would we draw the state diagram?



Application: Drones in Torque

• Important Functions
– getEyeVector
– getPosition
– setMoveDestination
– setAimLocation
– InitContainerRadiusSearch
– containerRayCast
– pushTask
– clearTasks
– schedule





InitContainerRadiusSearch(position, radius,
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InitContainerRadiusSearch(position, radius, $TypeMasks::PlayerObjectType)
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StaticShapeObjectType

StaticShapeObjectType
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containerRayCast(vectorStart, vectorEnd, $TypeMasks::PlayerObjectType)



containerRayCast(vectorStart, vectorEnd, $TypeMasks::PlayerObjectType)



containerRayCast(vectorStart, vectorEnd, $TypeMasks::PlayerObjectType | 
$TypeMasks::TerrainObjectType | $TypeMasks::InteriorObjectType | 
$TypeMasks::StaticShapeObjectType | $TypeMasks::StaticObjectType)



A (x1,y1,z1) B (x2,y2,z2)



A (x1,y1,z1) B (x2,y2,z2)

%target = B. getTransform();



A (x1,y1,z1) B (x2,y2,z2)

%target = B. getTransform();
A.setMoveDestination(%target);





A.setAimLocation(B.getTransform());



A.setAimLocation(B.getTransform());
A.setImageTrigger(mount, 1);



Bringing it all together: Creating a FSM

Refer to your state chart, and add your functions



Bringing it all together: Creating a FSM

Refer to your state chart, and add your functions

Waiting



Bringing it all together: Creating a FSM

Refer to your state chart, and add your functions

Waiting

Searching

Moving
Find player?

Reach 
destination?

Listening

Hear player?



‘Hearing’ range

Is distance to target < || > 
distance of hearing range?

GS6 aiFPS Behavior
Template_6\code\aiFPS01.wdl



Field of View

GS6 aiFPS Behavior
Template_6\code\aiFPS01.wdl



Check for path

Follow path Wait

Check State

Attack Hunt Taking Damage Dead

Scan for source

Firing Reloading

GS6 aiFPS Behavior
Template_6\code\aiFPS01.wdl

simplified state chart



Reference: Available TypeMasks

$TypeMasks::StaticObjectType

$TypeMasks::TerrainObjectType

$TypeMasks::WaterObjectType
$TypeMasks::MarkerObjectType

$TypeMasks::ShapeBaseObjectType

$TypeMasks::StaticShapeObjectType
$TypeMasks::ItemObjectType

$TypeMasks::VehicleBlockerObjectType

$TypeMasks::ExplosionObjectType

$TypeMasks::EnvironmentObjectType

$TypeMasks::InteriorObjectType

$TypeMasks::TriggerObjectType
$TypeMasks::GameBaseObjectType

$TypeMasks::CameraObjectType

$TypeMasks::PlayerObjectType
$TypeMasks::VehicleObjectType

$TypeMasks::ProjectileObjectType



Reference: Important AI Functions

bot.mountImage(CrossbowImage, mountSlot);  // mount  crossbow
� mountSlot: usually 0

bot.setInventory(CrossbowAmmo, amount); // more amm o
� amount: number of shots to add

bot.setImageTrigger(mountSlot, onOrOff); // fire we apon
� mountSlot: same number as used in mountImage()

bot.getTransform() // x,y,z position and x,y,z,angle rotation

bot.getPosition() // x,y,x position

bot.setAimLocation(loc); // aim weapon
� loc: xyz position to aim at (you can use either result from getTransform() or getPosition())

bot.clearAim(); // remove lock



Reference: Important AI Functions

bot.setAimObject(target); // lock on object
� target: id of valid object.  can refer to objectid directly (“1561”) or through a variable 

(LocalClientConnection.player or %target)

bot.setMoveDestination(target); // move to position
� target: xyz position to move to (you can use either result from getTransform() or getPosition())

initContainerRadiusSearch(p, rad, TypeMask); // “he aring”
� p: xyz point to begin search (bot.getTransform())
� rad: distance from position to “hear”
� TypeMask: objects to include in search (see slide 33)

containerSearchNext(); // gets id of next object in  rad. search

containerRayCast(start, end, TypeMask, exempt); // “visual 
search”, returns first object it hits

� start/end: xyz start and end of ray
� TypeMask: objects to include in search (see slide 33)
� exempt: object to exclude from ray cast, usually %this .


