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1 The current implementation of the Communications module does not support separation of the 
Communications module from the Environment module. 
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Figure 1: Simulator deployment overview. 
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Figure 2: High level system design. [1] 
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Figure 3: Environment State Diagram 
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Figure 4: Main simulation loop. 
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	����%� ����,&��(����%�B����	>�����C����##��&��%�1�,�������&�������%� ���������%3�

������%���������,&�!�-��3����3��&��&��B���!��1�,��%-�2�#�����?@C�,%  ��!����&���� �6

���"� ��� ������#�9�!� �%� ��� ������(� ��� ���� �%� ������ ��!� �&�� ������ ��� ,&��(�!� �%�

B����	>���*�8C�����#�����/6A����

1  waitForRobots(); 
2  setState(STATE_ROBOTS); 
3  sendObjectsToViewerClients(); 
4  currentTime = 0; 
5  running = true; 
6  setState(STATE_RUNNING); 
7  while(running) { 
8 //get the event for this timestep from each Robot 
9 //lock the robotqueue 
10 synchronized(robots) { 
11  //This double-stepped get allows the stuff to travel here 
before I block trying to get it. 
12  for (int i = 0; i < robots.size(); i++) { 
13   EnvironmentObjectRobot robot = 
(EnvironmentObjectRobot) robots.get(i); 
14   robot.prepGetEvents(currentTime); 
15  } 
16  for (int i = 0; i < robots.size(); i++) { 
17   EnvironmentObjectRobot robot = 
(EnvironmentObjectRobot) robots.get(i); 
18   robot.queueEvents(); 
19  } 
20 } 
21 //process queue from front (top). 
22 processActionEventQueue(); 
23 //send out sensor readings to robots. 
24 processSensorEventQueue(); 
25 //add timestep to ViewerUpdates. 
26 for (int i = 0; i < viewerUpdateQueue.size(); i++) { 
27  ((ViewerUpdateLocation)viewerUpdateQueue.get(i)).timestep 
= currentTime; 
28 } 
29 //send out ViewerUpdates to the Viewer 
30 sendViewerEvents(viewerUpdateQueue); 
31 currentTime++; 
32 try { 
33  Thread.sleep(steppausetime); 
34 } catch (InterruptedException e) {} 
35 } 
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Figure 5: System Component Diagram. 
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Figure 6: Environment Component Diagram. 

�##� %$� �&�� ,% "%������ 3��&��� �&�� 	����%� ����  %!�#�� ������,�� ����(� ��$����,��� ��!�

 ��&%!� ,�##��� � *� 3�##� �7"#���� ���  %��� !����#�� &%3� �&��  �1%�� ,% "%������ ������,�� ��� �&��

$%##%3��(���,��%����



6�:��6��

'$.$. ��+#���*���������*�������

�&��	����%� �����"�,% "%�����,%��������&����"���������%��%$��&�������%� �������3�##����

 ��&%!���%� ���"�#������!�'������&��������%$��&�������%� ������)�(����D��&%3����,#%����"�

%$��&��,#����!��(�� �$%���&��,#��������#���!��%��&��	����%� �����"�,% "%������

 
Figure 7: EnvironmentMap component classes. 
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Figure 8: Robot and robot sensor class diagram 
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Environment Robot1

Connect

MyName (String)

Time-Step size (Long)

Timestep (Long)

RobotRequest-1

RobotRequest-2

RobotRequest-N (last message flag set)

RobotSensorResponse-1

RobotSensorResponse-2

RobotSensorResponse-N (last message flag set).

This section repeats for
the life of the simulation.

Message-1 (if messaging is enabled)

 
Figure 9: The Robot/Environment Protocol. 
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,#�������

ACTIONEVENT: int

SENSOREVENT: int

DISCONNECT: int

NOPEVENT: int

COMMEVENT: int

MOVE: int

TURNRIGHT: int

TURNLEFT: int

TAG: int

SENDMESSAGE: int

BUMPER: int

SONAR: int

HEAT: int

type: int

sensorid: int

messageAction: int

messageAmount: double

lastMessage: boolean

message: Message

 RobotRequest(in type: int, in action: int): void

 RobotRequest(in type: int, in action: int, in messageAmount: double, in lastMessage: boolean): void

 RobotRequest(in type: int, in id: int, in action: int, in messageAmount: double, in lastMessage: boolean): void

 RobotRequest(in type: int, in action: int, in message: Message): void

 isLastMessage(): boolean

RobotRequest

�

Figure 10: RobotRequest class. 
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kSonar: int

kBumper: int

kDisconnect: int

kHeat: int

kScent: int

mReponseType: int

activated: boolean

proximity: double

disconnect: boolean

RobotSensorResponse

�

Figure 11: RobotSensorResponse class. 
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'$2$' �#�,����� ���+#���*���������"�-�

�&��� "�%�%,%#� �##%3�� ���3���� �%� ,%���,�� �%� �&�� 	����%� ����  %!�#��� �##%3��(� �&� � �%�

%������� �&�� �� �#���%��� � �&�� "�%�%,%#� ��� �� "#�� ��!� ,%������� %$� �3%� "&����� ��� �&%3�� ���

)�(����:���

Environment Viewer

Connect

ViewerObject-1

ViewerObject-2

ViewerObject-3

ViewerObject-4

ViewerObject-N (last message flag set)

ViewerUpdate-1

ViewerUpdate-3

ViewerUpdate-2

ViewerUpdate-N

This section repeats for
the life of the simulation.

 
Figure 12: Viewer/Environment Protocol. 
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length: double

width: double

height: double

 ViewerBox()

ViewerBox

height: double

radius: double

 ViewerCylinder()

ViewerCylinder

radius: double

 ViewerSphere()

ViewerSphere

name: String

xpos: double

ypos: double

zpos: double

rotation: double

color[0..*]: float

ir: float

heat: double

type: int

CYLINDER: int

BOX: int

SPHERE: int

lastObject: boolean

ViewerObject

�

Figure 13: ViewerObject class diagram. 
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$������"#����,4���)�(����:/��&%3���&��-��3���"!���2%,���%��,#�����

objectName: String

x: double

y: double

z: double

orientation: double

timestep: long

 ViewerUpdateLocation(in objectName: String, in x: double, in y: double, in z: double)

ViewerUpdateLocation

�

Figure 14: ViewerUpdateLocation class. 
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Environment ControlPanel

Connect

Request

Response
This section repeats for the
life of the connection.

�

Figure 15: Control Panel/Environment Protocol. 
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Figure 16: Example of a protocol to improve network latency. 
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Figure 17: Running the Environment. 
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C:\eclipse\workspace\RoboSim\bin>java -classpath . 
edu.ksu.cis.cooprobot.simulator.environment.Environment ..\TestLoadFiles\ 
environment\proto-one-robot.xml 
 
0(0 seconds) - Starting Control Panel Server... 
Sensor Amount - 3 
Sensor Type - bump 
Adding Sensor - 
ID - 0 
Type - 0 
Shape: 
Type - 3 
Sensor Type - heat 
Sensor Type - sonar 
0(0 seconds) - Environment changed state: 0 --> 1 
0(0 seconds) - Starting Robot Server... 
0(0 seconds) - Starting VRML Server... 
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