
     **** PERRONE ROBOTICS MAX V2 **** !
 64K RAM SYSTEM  38911 MAX BYTES FREE !
READY!

Rapid Robot Programming!
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Talk Goals !

•  How-to on creating robots !
•  More rapid Robot programming!
•  Using Java + higher level libraries !
•  Sensing, Actuation, & Planning!

Perrone Robotics 
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Robot Software in a nutshell !

Perrone Robotics 

Sense…!
Plan…!
Act…!
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MAX: Flexible Building Blocks 
for Robotics & Automation !
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Sensor	  
Blocks	  
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Blocks	  
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Container	  Services	  

Applica0on	  Components	  

Java	  Virtual	  Machine	  

Opera0ng	  Environment	  

Hardware	  PlaAorm	  

Lightweight	  Container	  
Run0me	  Op0on	  

Runs	  Atop	  Java	  

General	  Purpose	  
Robo0cs	  &	  Automa0on	  
So?ware	  Building	  Blocks	  

Hi-‐Level	  API	  and	  
Robot	  Programming	  

Hardware	  
Abstrac0on	  
Layer	  

Comprehensive	  
Configurability	  

Pluggable	  	  
Custom	  
Modules	  
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The AardBots: A Robot Family!

•  Families of small bots !
– Hobbyist, Research, Commercial !
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Rumbles’ Hardware !
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GEARS	  SMP	  Mobility	  PlaAorm	  

12V	  
BaH	  

Phidgets	  
Motor	  

Controllers	  

Phidgets	  
SBC	  (ARM)	  
&	  I/O	  Kit	  

FitPC	  (x86)	  

XTION	  PRO	  LIVE	  
Depth/Camera	  Sensor	  

Port/Starboard	  
IR	  Sensors	  

Front	  IR	  Sensor	  

Front	  Ultrasonic	  
Sensor	  

Cliff	  IR	  Sensors	  

USB	  

USB	  

FitPC	  WiFi	  

SBC	  WiFi	  

DC	  Gear	  Motors/Wheels	  
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Rumbles J1 Hotel Photo Shoot!
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OpenNI-‐RobotEye	  

OpenNI	  Drivers	  

Rumbles FiTPC Software !

Perrone Robotics 

Java	  SE	  

MAX-‐Common	  

MAX-‐Standard	  

MAX-‐OpenNI	  

Windows	  XP	  
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Rumbles’ SBC Software !
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RoamFree	  

Phidgets	  Drivers	  

Java	  SE	  

MAX-‐Common	  

MAX-‐Standard	  

MAX-‐Phidgets	  

Linux	  (Debian)	  

MAX-‐UGV-‐Core	  
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Executing a MAX APp !
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java	  -‐classpath	  <classpath>	  –Dconfig=./MyConfig	  MAX	  
	  ~	  Look	  for	  ap/Applica0on.xml	  in	  root	  config	  

java	  -‐classpath	  <classpath>	  MAX	  
	  ~	  Look	  for	  max1.proper0es	  with	  config	  reference	  	  

java	  -‐jar	  ExecutableJar.jar	  
	  ~	  Specify	  classpath	  and	  MAX	  in	  Manifest.mf	  
	  ~	  Look	  for	  max1.proper0es	  with	  config	  reference	  



     **** PERRONE ROBOTICS MAX V2 **** !
 64K RAM SYSTEM  38911 MAX BYTES FREE !
READY!

MAX Config File Structure !

Perrone Robotics 

<?xml	  version="1.0"?>	  
<!-‐-‐	  The	  configura0on	  for	  a	  MAX	  object.	  Leaf	  object	  ID	  below.	  -‐-‐>	  
<hashtable	  id=”ObjectName”>	  

	  <!–	  Object’s	  class	  name	  -‐-‐>	  
	  <string	  id="ClassName">com.mypackage.MyClass</string>	  

	  <!–	  Object	  reference	  policy	  (shared,	  dedicated,	  pooled,	  etc)	  
	  <id	  id="ReferencePolicy">Shared</id>	  

	  <!–	  Object	  specific	  configura0on	  variables	  below.	  
	  <hashtable	  id="Configura0on">	  
	   	  <boolean	  id=“Ac0vateThis”>true</boolean>	  
	   	  <id	  id=“IDForOtherObjectReferenced>other.context.OtherObject</id>	  
	  </hashtable>	  

</hashtable>	  

context/ObjectName.xml	  
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Configuring an App !

Perrone Robotics 

<string	  id="ClassName">com.perronerobo0cs.robot.RobotApplica0on</string>	  
<id	  id="SystemID">ap.Robot</id>	  

ap/Applica0on.xml	  

<string	  id="ClassName">com.perronerobo0cs.robot.RobotGeneric</string>	  
<vector	  id="ComponentIDs">	  

	  <id	  id="ComponentIDs">sensors.commandinput.Sensor</id>	  
	  <id	  id="ComponentIDs">conduct.MotorExcercise</id>	  

</vector>	  

ap/Robot.xml	  

<string	  id="ClassName">com.perronerobo0cs.sensor.SensorGeneric</string>	  
<id	  id="Interface">./StandardInputInterface</id>	  
<vector	  id="TriggerAlwaysObjectIDs">	  

	  <id	  id="TriggerAlwaysObjectIDs">conduct.MotorExcercise</id>	  
</vector>	  

sensors/commandinput/Sensor.xml	  

Next	  slide	  

Generic	  
MAX	  
Classes	  
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Configuring an App !

Perrone Robotics 

<string	  id="ClassName">com.perronerobo0cs.popbots.actua0on.DCMotorExcercise</string>	  
<any	  id="Motors">	  

	  <id	  id="FR">actuators.motor1.Motor</id>	  
	  <id	  id="RR">actuators.motor2.Motor</id>	  
	  <id	  id="FL">actuators.motor3.Motor</id>	  
	  <id	  id="RL">actuators.motor4.Motor</id>	  

</any>	  

conduct/MotorExcercise.xml	  

<string	  id="ClassName">com.perronerobo0cs.motor.dc.DCMotorGeneric</string>	  
<id	  id="PWM">./PWM</id>	  

actuators/motor1/Motor.xml	  

<string	  id="ClassName">com.perronerobo0cs.motor.phidget.PhidgetMotorControl</string>	  
<id	  id="MotorControllerID">target.PhidgetMotorController</id>	  
<integer	  id="OutputNumber">0</integer>	  

actuators/motor1/PWM.xml	  

Next	  slide	  

Custom	  
Extension	  
Class	  

Generic	  
MAX	  
Class	  

MAX	  
Phidget	  
Driver	  
Class	  
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Configuring an App !

Perrone Robotics 

<string	  id="ClassName">com.perronerobo0cs.motor.phidget.PhidgetMotorController</string>	  
<id	  id="TargetID">target.PhidgetTarget</id>	  
<integer	  id="SerialNumber">147641</integer> 	  	  

target/PhidgetMotorController.xml	  

<string	  id="ClassName">com.perronerobo0cs.phidget.PhidgetTarget</string>	  
<string	  id="IPAddress">10.0.0.61</string>	  
<integer	  id="Port">5001</integer>	  

target/PhidgetTarget.xml	  

MAX	  
Phidget	  
Driver	  
Classes	  
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Controlling Motors !

Perrone Robotics 

public	  class	  DCMotorExcercise	  extends	  com.perroneroboFcs.plan.PlanGeneric{	  

	  	  public	  sta0c	  final	  ID	  MOTORS	  =	  ID.id("Motors");	  
	  	  private	  ObjectMap	  motors	  =	  null;	  

	  	  public	  void	  configure(ConfiguraFon	  config)	  {	  
	  //	  Configure	  a	  map	  of	  motor	  objects	  
	  motors	  =	  new	  ObjectMap();	  

	  	  	  	  	  	  	  	  motors.configure(config,	  MOTORS);	  
	  …	  

	  	  }	  

For	  simplicity,	  excep0on	  handling,	  comments,	  and	  non	  cri0cal	  code	  le?	  out	  
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Controlling Motors !

Perrone Robotics 

public	  void	  trigger(ID	  eventType,	  Info	  info)	  {	  
	  if	  (info	  instanceof	  SignalsString)	  {	  
	   	  //	  Parse	  string	  to	  get	  a	  command	  (e.g.	  RUN,	  motor	  ID,	  and	  rate)	  
	   	  if(type.equalsIgnoreCase("RUN")){	  	  
	   	   	  ID	  motorID	  =	  //	  parse	  from	  command	  
	   	   	  double	  rate	  =	  //	  parse	  from	  command	  

	   	   	  DCMotor	  motor	  =	  (DCMotor)	  motors.getObject(motorID);	  
	   	   	  motor.run(rate);	  //	  rate	  =	  -‐1.0	  to	  0.0	  to	  1.0	  
	   	  }	  
	   	  else	  ….	  
	  }	  

}	  
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Controlling Mobility!

Perrone Robotics 

public	  class	  MobilizaFon	  extends	  PlanGeneric	  {	  

	  	  public	  sta0c	  final	  ID	  MOBILITY_PLATFORM	  =	  ID.id("MobilityPlaAorm");	  
	  	  private	  SkidSteerPlaXorm	  mobilityPlaXorm	  =	  null;	  

	  	  public	  void	  configure(ConfiguraFon	  config)	  {	  
	  mobilityPlaXorm	  	  
	  =	  (SkidSteerPlaXorm)	  ObjectRegistry.getObject(config,	  MOBILITY_PLATFORM);	  
	  …	  

	  	  	  }	  

//	  Example	  calls	  
mobilityPlaAorm.move(rate);	  
mobilityPlaAorm.rotate(rate);	  
mobilityPlaAorm.move(portRate,	  starboardRate);	  
mobilityPlaAorm.stop();	  
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Mobility Configuration !
•  conduct/Mobilization.xml 

<string id="ClassName"> 
 com.perronerobotics.popbots.actuation.mobility.Mobilization</string> 

<id id="MobilityPlatform">ugv.mobility.MobilityPlatform</id> 
•  ugv/mobility/MobilityPlatform.xml 

<string id="ClassName"> 
 com.perronerobotics.mobility.wheeled.skidsteer.SkidSteerPlatformGeneric</string> 

<any id="SkidSteerMap"> 
 <vector id="PortSide"> 
  <id id="Actuators">./actuators.motor3.Motor</id> 
  <id id="Actuators">./actuators.motor4.Motor</id> 
 </vector> 
 <vector id="StarboardSide"> 
  <id id="Actuators">./actuators.motor1.Motor</id> 
  <id id="Actuators">./actuators.motor2.Motor</id> 
 </vector> 

</any> 

Perrone Robotics 
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…That’s Actuation !
(Motoring and Mobility) !

Moving onto Sensation…!

Perrone Robotics 
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Sensation Configuration !
•  ugv/mobility/sensation/ObjectDetection.xml 

<string id="ClassName"> 
 com.perronerobotics.physical.sense.ObjectSensationPerspectives</string> 

<any id="Views"> 
 <id id="FrontView">./FrontView</id> 
 <id id="CliffView">./CliffView</id> 
 <id id="PortView">./PortView</id> 
 <id id="StarboardView">./StarboardView</id> 

</any> 
•  ugv/mobility/sensation/FrontView.xml 

<string id="ClassName"> 
 com.perronerobotics.popbots.obstacles.RobotRelativeObstacleDetection</string> 

<any id="AnalogInputs"> 
 <id id="IRF">./sensors.sensor1.Sensor</id> 
 <id id="US">./sensors.sensor6.Sensor</id> 

</any> 

Perrone Robotics 
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Sensor Configuration !
•  ugv/mobility/sensation/sensors/sensor1/Sensor.xml 

<string id="ClassName">com.perronerobotics.analog.AnalogInputGeneric</string> 
<id id="Interface">./PhidgetAnalogInput</id> 

•  ugv/mobility/sensation/sensors/sensor1/PhidgetAnalogInput.xml 
<string id="ClassName"> 

 com.perronerobotics.analog.phidget.PhidgetSBCAnalogInput</string> 
<id id="InterfaceKitID">target.PhidgetInterfaceKit</id> 
<integer id="InputNumber">0</integer> 
<boolean id="Inverse">true</boolean> 
<double id="Multiplier">94620</double> 
<double id="Offset">-16.92</double> 
<double id="MinInputValue">80</double> 
<double id="MaxInputValue">490</double> 

Perrone Robotics 
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Sensation !

Perrone Robotics 

public	  class	  RobotRela0veObstacleDetec0on	  extends	  	  
	   	   	  com.perronerobo0cs.physical.sense.ObjectDetectorPerspec0ve	  {	  

	  public	  sta0c	  final	  ID	  ANALOG_INPUTS	  =	  ID.id("AnalogInputs");	  
	  	  protected	  ObjectMap	  analogInputs	  =	  new	  ObjectMap();	  

	  	  public	  void	  configure(Configura0on	  factors){	  
	  analogInputs.configure(config,	  ANALOG_INPUTS);	  
	  …	  

	  	  }	  

	  	  	  	  protected	  void	  startSensa0on(Info	  info){	  	  	  	  	  	  	  	  	  
	   	  sensedObjects.clear();	  

	  	  	  	  }	  
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Sensation !

Perrone Robotics 

	  protected	  void	  senseObjects(Info	  info)	  {	  
	  Enumera0on	  analogInputKeysIt	  =	  analogInputs.keys();	  
	  while	  (analogInputKeysIt.hasMoreElements())	  {	  
	   	  ID	  analogInputID	  =	  (ID)	  analogInputKeysIt.nextElement();	  

	   	  AnalogInput	  analogInput	  	  
	   	   	  =	  (AnalogInput)	  analogInputs.getObject(analogInputID);	  

	   	  double	  analogValue	  =	  analogInput.readValue();	  

	   	  getRobotRela0veObjects().associateReading((long)	  analogValue);	  
	  }	  

}	  
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Simple Obstacle Detection !
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public	  class	  RobotRela0veObstacles	  
	   	  extends	  com.perronerobo0cs.physical.object.PhysicalObjects	  {	  

	  public	  void	  clear(){	  
	   	  collisionDistance	  =	  Long.MAX_VALUE;	  
	   	  collisionAngle	  =	  0;	  
	   	  maxObstacleDistance	  =	  0;	  
	  }	  

	  public	  void	  associateReading(long	  distance){	  
	   	  if(distance	  <	  collisionDistance){	  
	   	   	  collisionDistance	  =	  distance;	  
	   	  }	  
	   	  	  
	   	  if(distance	  >	  maxObstacleDistance){	  
	   	   	  maxObstacleDistance	  =	  distance;	  
	   	  }	  
	  }	  
	  …	  

}	  



     **** PERRONE ROBOTICS MAX V2 **** !
 64K RAM SYSTEM  38911 MAX BYTES FREE !
READY!

…That’s Sensation !

Moving onto Planning…!

Perrone Robotics 
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ROAM FREE APPLICATION !

Perrone Robotics 

•  Simple Example Illustrating Robot 
Movements !

•  Sense Environment!
•  Detect Collision Distances/Angles !
•  Execute Specific maneuvers based on 

sensed distances/angles !
•  Manuevers are sequences of one or 

more maneuver actions !
•  Prioritize which maneuvers are 

executed !
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RoamFree Configuration !
•  ap/Application.xml 

<string id="ClassName">com.perronerobotics.robot.RobotApplication</string> 
<id id="SystemID">ap.Robot</id> 
<any id="SystemThreadIDs"> 

 <vector id="ap.SynchThread"> 
  <id id="ap.SynchThread">ugv.MovementPlanner</id> 
 </vector> 

</any> 

•  ap/SynchThread.xml 
<string id="ClassName">com.perronetech.ap.SynchronousSystemThread</string> 
<integer id="SynchPauseTime">25</integer> 

Perrone Robotics 
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RoamFree Configuration !

•  ap/Robot.xml 
<string id="ClassName">com.perronerobotics.robot.RobotGeneric</string> 
<vector id="ComponentIDs"> 

 <id id="ComponentIDs">ugv.sensation.sensors.commandinput.Sensor</id> 
 <id id="ComponentIDs">ugv.EstopHandler</id> 
 <id id="ComponentIDs">ugv.MovementPlanner</id> 
 <id id="ComponentIDs">ugv.sensation.sensors.opennisensor.Peripheral</id> 

</vector> 

Perrone Robotics 
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ROAM FREE Movement Plan !

Perrone Robotics 

•  Here is what we want algorithmically…!
–  If Bump or Impactful in front!

•  Back up a bit, spin around, move along!
–  Else if Collidable in Front/Sides !

•  Trigger a rotation proportional to collision 
angle !

–  Else !
•  Roam around triggering slight adjustments 

along way as see things in distance !
•  Adjust speed proportional to collision 

distances !
•  Adjust turning proportional to collision 

angles !
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MAX-UGV Movement Planning!

•  If In Run/Enable Mode:!
–  Induce any sensation updates !
– Ask Maneuvers to detect if active !
– Resolve and prioritize Manuevers to 

execute !
– Ask the remaining active manuevers to 

executE!
•  Else:!
– Ensure mobility platform stopped !

Perrone Robotics 
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Movement Planner Config!
•  ugv/MovementPlanner.xml 

<string id="ClassName">com.perronerobotics.movement.MovementPlannerGeneric</
string> 

<id id="MobilityPlatformID">./mobility.MobilityPlatform</id> 
<id id="ObjectDetectors">./sensation.ObjectDetection</id> 
<vector id="Maneuvers"> 

 <id id="Maneuvers">./maneuvers.ImpactAvoidance</id> 
 <id id="Maneuvers">./maneuvers.CliffAvoidance</id> 
 <id id="Maneuvers">./maneuvers.CollisionAvoidance</id> 
 <id id="Maneuvers">./maneuvers.Roaming</id> 
 <id id="Maneuvers">./maneuvers.IRRoaming</id> 

</vector> 
<boolean id="OrderedPriorityConsideration">true</boolean> 

Perrone Robotics 
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Maneuver Configuration !
•  ugv/maneuvers/ImpactAvoidance.xml 

<string id="ClassName"> 
 com.perronerobotics.popbots.maneuver.ImpactAvoidanceManeuver</string> 

<!-- Min collision distance for this maneuver to trigger active --> 
<long id="MinCollisionDistance">250</long> 

<!--  Actions for this maneuver --> 
<vector id="Actions"> 

 <id id="Actions">./StopRobot</id> 
 <id id="Actions">./RollBack</id> 
 <id id="Actions">./Spin</id> 

</vector> 

Perrone Robotics 
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Base Avoidance Maneuver!
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public	  class	  AvoidanceManeuver	  	  
	  extends	  com.perronerobo0cs.movement.ManeuverGeneric	  {	  

	  public	  sta0c	  final	  ID	  FRONT_OBSTACLES	  =	  ID.id("FrontView");	  
	  public	  sta0c	  final	  ID	  CLIFF_OBSTACLES	  =	  ID.id("CliffView");	  
	  public	  sta0c	  final	  ID	  PORT_OBSTACLES	  =	  ID.id("PortView");	  
	  public	  sta0c	  final	  ID	  STARBOARD_OBSTACLES	  =	  ID.id("StarboardView");	  

	  public	  void	  configure(Configura0on	  factors){	  
	   	  super.configure(factors);	  
	   	  	  
	   	  minCollisionDistance	  	  
	   	   	  =	  factors.getLong(MIN_COLLIDE_DISTANCE,	  minCollisionDistance);	  
	   	  maxCollisionDistance	  	  
	   	   	  =	  factors.getLong(MAX_COLLIDE_DISTANCE,	  maxCollisionDistance);	  
	  }	  

	  	  	  	  	  	  	  	  …	  
}	  
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Impact Avoidance Maneuver!

Perrone Robotics 

public	  class	  ImpactAvoidanceManeuver	  extends	  AvoidanceManeuver	  	  
	  implements	  SelfExi0ngManeuver{	  

	  public	  boolean	  detectIfAc0ve(){	  
	   	  RobotRela0veObstacles	  frontViewObstacles	  	  
	   	   	  =	  (RobotRela0veObstacles)	  super.getPhysicalObjects(FRONT_OBSTACLES);	  
	   	  	  
	   	  long	  frontDistance	  =	  frontViewObstacles.getCollisionDistance();	  

	   	  if(frontDistance	  <	  minCollisionDistance){	  
	   	   	  collisionAngle	  =	  0;	  
	   	   	  collisionDistance	  =	  frontDistance;	  
	   	   	  return	  true;	  
	   	  }else{	  
	   	   	  return	  false;	  
	   	  }	  
	  }	  

}	  
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Stop Robot Action !

Perrone Robotics 

public	  class	  StopRobot	  extends	  com.perronerobo0cs.movement.ManeuverAc0on	  {	  

	  	  public	  boolean	  execute()	  {	  
	  	  	  	  	  	  	  	  super.getMobilityPlaAorm().stop();	  

	  return	  true;	  
	  	  	  }	  
}	  

•  ugv/maneuvers/StopRobot.xml 
 <string id="ClassName”>com.perronerobotics.popbots.maneuver.actions.StopRobot</string> 
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READY!

Roll Back Action !

public	  class	  RollBack	  extends	  com.perronerobo0cs.movement.TimedManeuverAc0on	  {	  
	  public	  sta0c	  final	  ID	  BACKUP_SPEED	  =	  ID.id("BackupSpeed");	  
	  private	  double	  rollBackSpeed	  =	  0.3;	  

	  public	  void	  configure(Configura0on	  factors){	  
	   	  super.configure(factors);	  
	   	  rollBackSpeed	  =	  factors.getDouble(BACKUP_SPEED,	  rollBackSpeed);	  
	  }	  
	  protected	  void	  executeItera0on(){	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  ((BiDirec0onalWheeledPlaAorm)	  super.getMobilityPlaAorm()).move(-‐rollBackSpeed);	  
	  }	  
	  protected	  void	  executeTimeout()	  {	  

	  	  	  	   	   	  super.getMobilityPlaAorm().stop();	  
	  	  	  	   	  }}	  

•  ugv/maneuvers/RollBack.xml 
 <string id="ClassName”>com.perronerobotics.popbots.maneuver.actions.RollBack</string> 
 <double id="ActionTimeoutSeconds">2.0</double> 
 <double id="BackupSpeed">0.3</double> 
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READY!

Spin Action !

public	  class	  Spin	  extends	  com.perronerobo0cs.movement.TimedManeuverAc0on	  {	  
	  public	  sta0c	  final	  ID	  SPIN_SPEED	  =	  ID.id("SpinSpeed");	  
	  protected	  double	  spinSpeed	  =	  0.3;	  

	  public	  void	  configure(Configura0on	  factors){	  
	   	  super.configure(factors);	  
	   	  spinSpeed	  =	  factors.getDouble(SPIN_SPEED,	  spinSpeed);	  
	  }	  
	  protected	  void	  executeItera0on(){	  

	  	  	  	  	  	  	  	   	  ((SkidSteerPlaAorm)	  super.getMobilityPlaAorm()).rotate(spinSpeed);	  
	  	  	  	   	  }	  
	  	  	  	   	  protected	  void	  executeTimeout()	  {	  
	  	  	  	   	   	  super.getMobilityPlaAorm().stop();	  
	  	  	  	   	  }}	  

•  ugv/maneuvers/Spin.xml 
 <string id="ClassName”>com.perronerobotics.popbots.maneuver.actions.Spin</string> 
 <double id="ActionTimeoutSeconds”>3.0</double> 
 <double id=”SpinSpeed">0.7</double> 
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READY!

Other Maneuvers !
•  CliffAvoidance	  

–  MaxCollisionDistance	  =	  550	  mm	  //	  Triggers	  if	  cliff	  sensors	  exceed	  this	  
–  Ac0ons	  =	  StopRobot,	  RollBack,	  Spin	  

•  CollisionAvoidance	  
–  MinCollisionDistance	  =	  450	  mm	  //	  Triggers	  if	  side	  IR	  sensors	  less	  than	  this	  
–  Ac0ons	  =	  SpinPropor0onally	  

•  Roaming	  
–  Ethernet	  connec0on	  to	  MAX	  OpenNI-‐RobotEye	  server	  on	  FitPC	  
–  Gets	  collec0on	  of	  Features	  
–  Looks	  for	  Openings	  and	  modulates	  speed	  
–  Ac0ons	  =	  Roam	  

•  IRRoaming	  
–  Uses	  side	  IR	  sensors	  for	  roaming	  (if	  Feature	  Roaming	  fails)	  
–  Ac0ons	  =	  PointRoam	  

Perrone Robotics 
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Feature Roam Configuration !
•  ugv/maneuvers/Roaming.xml 

<string id="ClassName"> 
 com.perronerobotics.popbots.maneuver.FeatureRoamingManeuver</string> 

<id id="FeatureSensor">../sensation.sensors.opennisensor.Peripheral</id> 
<vector id="Actions"> 

 <id id="Actions">./Roam</id> 
</vector> 

•  ugv/sensation/sensors/opennisensor/Peripheral.xml 
<string id="ClassName">com.perronerobotics.sensor.SensorGeneric</string> 
<id id="Interface">./EthernetClientPort</id> 
<vector id="TriggerAlwaysObjectIDs"> 

 <id id="TriggerAlwaysObjectIDs">../../../maneuvers.Roaming</id> 
</vector> 
<!– Configuration info on how to packetize incoming data  

•  ugv/sensation/sensors/opennisensor/EthernetClientPort.xml 
<string id="ClassName"> 

 com.perronetech.comm.ethernet.EthernetClientPortGeneric</string> 
<string id="IPAddress">10.0.0.62</string> 
<integer id="PortNumber">10101</integer> 

Perrone Robotics 



     **** PERRONE ROBOTICS MAX V2 **** !
 64K RAM SYSTEM  38911 MAX BYTES FREE !
READY!

Feature Roam Maneuver!

Perrone Robotics 

public	  class	  FeatureRoamingManeuver	  extends	  AvoidanceManeuver{	  

	  public	  synchronized	  void	  trigger(ID	  eventID,	  Info	  info){	  
	   	  if(info	  instanceof	  Features){	  
	   	   	  features	  =	  (Features)	  info;	  
	  }	  

	  …	  
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READY!

Feature Roam Maneuver!

Perrone Robotics 

	  public	  synchronized	  boolean	  detectIfAc0ve(){	  
	   	   	  for(int	  i=0;	  i	  <	  features.size();	  ++i){	  
	   	   	   	  Feature	  feature	  =	  (Feature)	  features.getObject(i);	  
	   	   	   	  if(feature.isOpening()){	  
	   	   	   	   	  double	  centerAngle	  =	  feature.getCenterAngle();	  
	   	   	   	   	  if(Mathema0cs.abs(centerAngle)	  <	  targetAngle){	  
	   	   	   	   	   	  opening	  =	  feature;	  
	   	   	   	   	   	  targetAngle	  =	  centerAngle;	  
	   	   	   	   	  }	  
	   	   	   	  }	  
	   	   	   	  	  
	   	   	   	  int	  distance	  =	  feature.getClosestDistance();	  
	   	   	   	  if(distance	  <	  collisionDistance){	  
	   	   	   	   	  collisionDistance	  =	  distance;	  
	   	   	   	  }	  
	   	   	  }	  
	   	   	  …	  
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READY!

Feature Roam Maneuver!
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	   	   	  …	  
	   	   	  this.setCollisionDistance(collisionDistance);	  
	   	   	  	  
	   	   	  if(opening	  ==	  null){	  
	   	   	   	  int	  minWidth	  =	  -‐1; 	   	   	  	  
	   	   	   	  for(int	  i=0;	  i	  <	  features.size();	  ++i){	  
	   	   	   	   	  Feature	  feature	  =	  (Feature)	  features.getObject(i);	  
	   	   	   	   	  if(!feature.isBump()){	  
	   	   	   	   	   	  double	  centerAngle	  =	  feature.getCenterAngle();	  
	   	   	   	   	   	  int	  width	  =	  feature.getWidth();	  
	   	   	   	   	   	  if(width	  >	  minWidth){	  
	   	   	   	   	   	   	  dent	  =	  feature;	  
	   	   	   	   	   	   	  targetAngle	  =	  centerAngle; 	   	   	   	   	   	  	  
	   	   	   	   	   	   	  minWidth	  =	  width;	  
	   	   	   	   	   	  }	  
	   	   	   	   	  }	  
	   	   	   	  }	  
	   	   	  }	  
	   	   	  …	  
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READY!

Feature Roam Maneuver!

Perrone Robotics 

	   	   	  … 	   	  	  
	   	   	  if(dent	  ==	  null){	  
	   	   	   	  targetAngle	  =	  0;	  
	   	   	  }	  
	   	   	  	  
	   	   	  this.setCollisionAngle(targetAngle);	  
	   	   	  	  
	   	   	  return	  true;	  
	   	  }else{	  
	   	   	  return	  false;	  
	   	  }	  
	  }	  

}	  
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READY!Rumbles During Development:!

Some Videos For your !
Viewing Pleasure While !

Rumbles’ ROAM FREE !
DEMO Gets Setup !
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READY!

Video #1: Making the Baby CRy!
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READY!

Video #2: RumBLES ROaming !
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Video #3: Luca Hates !
On Daddy’s Robot BETA !
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MORE INFORMATION !

•  Perrone robotics:!
– www.perronerobotics.com !
– paul@perronerobotics.com !
– 703-728-0115!

•  Robot Kits/Solutions !
– Contact Me to inquire about!
"Kits (unassembled or!

   pre-assembled) and Solutions !

Perrone Robotics 

hHp://www.manning.com/perrone/	  

Robot	  Book	  
Coming	  Soon	  


