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iheWrong Way - An Example

void moveForward( int time )

{

while ( t < time ) {

to find some goals
// Drive forward a bit &S  ____________
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ehaviors

t or series of acts regarded as a

l-defined, self-contained,



ehaviors
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Go forward until reach obstacle
@ I I I

Capture a ball Explore playing field
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Robot Perspective

0 dump my ball, I'll get negative

Ibw the wall in frnt of me!
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in the model enables optimization
arantees about the plan



tages and Disadvantages

e in the model enables optimization

putationally intensive
Requires very good sensor data for accurate models
- = Models are inherently an approximation

= Works poorly in dynamic environments
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—mergent Behavior

* Fixed priority
 Round-Robin
* \ote

Go to ball
» Merge

* Random

Arbiter Actuators



nt' Behavior - Example

Cruise — Motors

" Cruise behavior simply moves robot forward



ent Behavior - Example

Avoid

Cruise ol !
" Arbiter —* Motors
Left motor speed inversely proportional to left IR range

Right motor speed inversely proportional to right IR range
If both IR < threshold stop and turn right 120 degrees



ent Behavior - Example

Cruise j
\ 4 \ 4

Arbiter — Motors

Escape behavior stops motors,
backs up a few inches, and turns right 90 degrees
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Track Ball =

Cruise j
\ 4 \ 4 \ 4

Arbiter — Motors

The track ball behavior adjusts the
motor differential to steer the robot towards the ball
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Hold Ball

Track Ball =

Cruise j
\ 4 \ 4 \ 4

Arbiter — Motors

Hold ball behavior simply closes ball gate
when ball switch is depressed



Track Goal

Hold Ball

Track Ball =

1 vV V. v v

Arbiter — Motors

he track goal behavior opens the ball gate and
adjusts the motor differential to steer the robot
towards the goal



ACVantages and Disadvantages

=

lopment is very natural
perimentation easier

nly handles dvyne  environments

can easily shut down robot



» and Disadvantages

opment is very natural

= No performance or completeness guarantees
= Debugging can be very difficult
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plementing in Java

n enum to hold the value of the state
and then switch on it

switch ( state ) {

case States.Fwd 1 :
moveFoward (1) ;
if ( distanceToObstacle() < 2 )
state = TurnR 45;
break;

case States.TurnR 45 :
turnRight (45) ;
if ( distanceToObstacle () >= 2 )
state = Fwd 1;
break;




g ementing in Java
Method 2

o interface

public interface IState({
public IState performAction();

}



Implementing in Java
Method 2

iach state then becomes a class that
implements the interface

public class Fwd implements
IState(

public class TurnR implements
IState(

private int dist;
private IState nextState;
public Fwd(int dist) {
this.dist = dist;
}
public IState performAction() {
moveForward (dist) ;
if (distanceToObstacle()<2) {
nextState = new TurnR (45d)
telse{
nextState = this;
}

return nextState;

private double angle;
private IState nextState;
public TurnR (double angle) {
this.angle = angle;
}
public IState performAction () {
turnRight (angle) ;
if (distanceToObstacle ()>=2) {
nextState = new Fwd (1) ;
telse(
nextState = this;

4

}

return nextState;




Implementing in Java
Method 2
e run by a loop in the main thread

public static void Main (String[] args) {

IState currentState = new Fwd(1l);
while (time < 5min) {

currentState = currentState.performAction();



Implementing in Java
Method 2

are run by a loop in the main thread
public static void Main(String[] args) {
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Implementing in Java
Method 2

re run by a loop in the main thread

‘ public static void Main(String[] args) {

t IState currentState = new Fwd(1l);
while (time < 5min) {

currentState = currentState.performAction();

= Can anyone see something wrong with this?

@ What if a state doesn’t finish its task until 5:20
into the competition?
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complex Example

{ow do we improve it?

Wander
(20sec)

Scan

360 TurnR

Los
Ball

Align <
Ball

————»  Stop

Ball

()%

Fwd
(1ft)



AdVantages and Disadvantages

an Act and Emergent Behavior

“free-flowing” as Emergent Behavior
s optimum as Model Act Plan






Further Resources

e hotes


http://stellar.mit.edu/S/course/6/fa07/6.005/

1anks to:
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out Assighment 4 now!



