Appendix A: Unified Modeling Language Documents 

A-1 Actor/Goals List

Actor                     
Actor Type  
Goals            

Operator                    
Primary                     
Activate Text Reader



Establish Remote Connection



Basic Robot control



Activate webcam



Activate Sound





 Via Board  
Primary                     
Process Sensor data        



Autonomous Routine         



Basic Robot control        



Activate webcam            



Activate Sound             



Activate Text Reader   





Remote Computer
Primary                     
Process Sensor data 



Establish Remote Connection



Autonomous Routine         



Basic Robot control        



Activate webcam            



Activate Sound             



Activate Text Reader 





 Speed Controller 
Secondary                   
Process Sensor data        



Check Boot up Safety       



Autonomous Routine         



Basic Robot control  

A-2 Use Cases



Check Boot Up Safety

1) Via Board: Begin pulling information from onboard sensors.

2) Via Board: Check that power to board is sufficient

3) Via Board: Open a connection to the Speed Controller

4) Via Board: Tell Speed controller to place motors in a locked state

5) Speed Controller: place motors in a locked state

6) Speed Controller: Send sensor data to via board

7) Via Board: Run calculations on vital sensor data 

8) Via Board: Wait for a connection from a remote computer


As long as the via board remains in the final state, the robot will not move and the sensors on both the speed controller and ones from the via board will continues to send/receive/run calculation on the vital data. If at any time sensor data is calculated as being unsafe (ie too low of voltage etc) necessary measures are taken by the system and operation does not continue. 



Process Sensor Data

1) Speed Controller: Send sensor data to Via Board

2) Via Board: Receive sensor data

3) Via Board: Run calculations on vial sensor data (see below)

4) Via Board: Transmit all sensor data to Remote Computer

5) Remote Computer: Process necessary sensor data

6) Remote Computer: Log all processed sensor data 


If at any time sensor data is calculated as being unsafe (ie too low of voltage etc), necessary measures are taken by the system and operation does not continue. 



Establish Remote connection

Note) Robot must have passed Boot up Safety check

1) Remote Computer: Opens a connection to the Via Board

2) Via Board: Acknowledge connection from remote computer

3) Remote Computer: Prompt for login

4) Operator: Input login/password to remote computer

5) Remote Computer: Transmit login/password to via board

6) Via board: Authenticate login/password 

7) Via board: Change state from locked to idle and announce this to the remote computer

8) Remote Computer: Show operator the list of routines

9) Operator: Choose Routine

10) Remote Computer: Transmit routine choice to remote computer.



Activate Web Cam

1) Operator: Inputs command to activate webcam

2) Remote Computer: Sends Command to Via Board to Turn on webcam

3) Via Board: Activates webcam (see below)

4) Webcam: Sends raw image data to via board

5) Via Board: Begins sending raw image data to remote computer

6) Remote Computer: Encodes/displays/saves webcam images

7) Operator: Closes Webcam communication

8) Remote computer: Tells Via board to stop transmitting webcam images

9) Via Board: Stops collecting webcam images


If no webcam is present, Via board will send a message to the remote computer that webcam operation cannot continue



Basic Remote Control

1) Operator: Set motor speed

2) Remote Computer: Communicate motor speed to Via Board

3) Via Board: Goes into and broadcasts a ready status. 

4) Remote Computer: Tells user they can now control the robot

5) Remote Computer: Transmits joystick movements to via board

6) Via board: monitors current movements (see below)

7) Via board: makes sure new movements are acceptable

8) Via Board: sends directions to Speed Controller

9) Speed Controller: transmits orders to motors

10) Operator: End operation

11) Remote Computer: Tell Via board to drop into idle state

12) Via board: Sends commands to speed controller to stop motor safely if moving

13) Speed Controller: Control motors according to via board commands 

14) Via board: Drop into idle state with motors in a locked state


This (6) is done to make sure the current movements are acceptable. Movement transmission continues in 'real time' until connection is closed



Autonomous Routine

1) Remote computer: Tell via board to go into autonomous mode

2) Via Board: safety check

3) Via Board: Goes into and broadcasts a ready status. 

5) Remote Computer: Transmits joystick movements to via board

6) Via board: monitors current movements (see below)

7) Via board: makes sure new movements are acceptable

8) Via Board: sends directions to Speed Controller

9) Speed Controller: transmits orders to motors

10) Remote Computer: Tell Via board to drop into idle state at end of routine

11) Via board: Sends commands to speed controller to stop motor safely if moving

12) Speed Controller: Control motors according to via board commands 

13) Via board: Drop into idle state with motors in a locked state


This (6) is done to make sure the current movements are acceptable. Movement transmission continues in 'real time' until connection is closed. 


Robot actions should be stopped and connection closed at the end of routine, however an emergency shutdown will also be available.



Activate Microphone

1) Operator: Inputs command to activate microphone with sound level

2) Remote Computer: Sends Command to Via Board to get ready for sound data

3) Via Board: Updates status to be able to play sound file and tells remote computer it is ready.

4) Operator: Speaks into Microphone

5) Remote Computer: Transmits sounds to via board

6) Via Board: Plays sound files

6) Operator: Closes sound communication

7) Remote computer: Tells Via board to stop receiving sound files

8) Via Board: Steps out of sound status



Activate Text Reader

1) Operator: Inputs command to activate Text Reader with sound volume

2) Remote Computer: Sends Command to Via Board to get ready for sound data

3) Via Board: Updates status to be able to play sound file and tells remote computer it is ready.

4) Operator: Enters text streams one line at a time.

5) Remote Computer: Transmits a line at a time to the via board with notification for each one

6) Via board: Plays sound files one at a time

6) Operator: Closes sound communication

7) Remote computer: Tells Via board to stop receiving sound files 

8) Via Board: Steps out of sound status and deletes temp sound files

A-3 Sequence Diagrams



Check Bootup Safety
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Process Sensor Data
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Establish Remote Connection
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Activate Web Cam

[image: image4.png]Activate Webcam

operator remote Computer

Via Board webcam

userCmd(char *args[cmd])
e

activateWebcam()
| acivalelfebcam

transmitimages0

gatherlmages0

userCmd(char *args[cmd])

deactivateWebcam(







Basic Remote Control
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Autonomous Routine
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Activate Microphone 
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Activate Text Reader
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A-4 Class Diagrams

Remote Computer – Network Manager
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Remote Computer – Joystick Manager
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Remote Computer – System Logger
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Remote Computer – Sensor Data
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Remote Computer – User Interface
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VIA - system Logger
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VIA - Network Layer
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VIA Sensor Data
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Via Speed Control
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