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Project Risks


Prescribed Project Risks

Controlling the movement of the robot is the most obvious risk.  This risk entails understanding of the Nomad Scout communication and movement commands.  If we fail to have complete control of these features, then we will produce malfunctioning code, possibly damage the robot, and ultimately fail to deliver the final product.  We have resolved this risk through the implementation of a throwaway prototype written in C++ that connects to the robot, executes various movements, and finally disconnects from the robot.  Having tested the prototype with the Nomad Scout simulator we are confident in our ability to control the robot.

Reading the robots sensors and state information is a more subtle risk, but equally important.  To prevent this risk we must learn to manipulate the Nomad Scout state commands, sensors, and state vector.  If we fail to learn these features, then we will produce code that might move the robot, but without consideration for the robot’s environment.  This will result in the robot executing commands without first having evaluated the potential dangers therein.  We further enhanced our aforementioned throwaway prototype (See previous paragraph) to observe the sonar, bumpers, and state vector.  We again successfully tested the prototype on the simulator.

Dealing with the graphical user interface tools and Microsoft Foundation Classes provided by MS Visual C++ is a key risk in development.  Once we finish the planning and specification phase of our product, failure to successfully handle these tools during the implementation phase will lower our productivity level to little if anything.  We negated this risk through simply playing around with these tools, and also implementing the client interface for the Berkeley Sockets prototype (See next paragraph) with these tools.

Communicating using Berkeley Sockets and TCP/IP is a serious system risk.  This issue outlines the sending and receiving of data between the client and server.  Developing a system that allows a client to remotely control a robot is, therefore, impossible without these protocols.  We developed a simple throwaway client-server prototype to familiarize ourselves with these protocols.  The prototype allowed a client to send a message to the server, and the server to return the message reversed.

A final possible risk is the socket data transmission speed. This is a risk because we need to know if the link can cope with the protocol’s requirements. We addressed this risk to the best of our ability by roughly estimating latency and throughput for a link between a server and a workstation to simulate a link between the control station and the robot.  This is a rough estimate, but without the radio Ethernet link between the robot and control station, we cannot test an exact time.


Group-identified Risks

One of the prescribed project risks is a loss of data link signal.  If communications between the robot and the control station are lost, questions arise as to what could be done to resurrect communications between the user and the robot.  To get around this risk, a permanent backup plan on the onboard robot laptop needs to go into action until communications can be re-established.

Another risk involved with the robot - control station communications link is the response time of the robot.  If the robot does not react to commands as quickly as data is sent back to the control station, discrepancies in time could cause system damage.  A method needs to be made to make the robot control seem like real-time, whether it is slowing data transfer to the control station or speeding up data transfer to the robot.

A major uncertainty involved in the project is hardware reliability.  At least three systems need to be completely dependable: the sensors, motors, and the power supply.  To get around this risk, there needs to be constant observation of the three systems in either the control or debugging interface. If there is a problem, the system needs to be fixed.

Personnel problems could also present a project uncertainty.  Any sort of change within the group would cause issues if the losses were not foreseen. The only way this risk could be eliminated is if no one person is depended on too much for any area of the project, whether that is coding, management, or documentation.  All files need to be backed up, all documents need to have multiple owners, and everything must be planned ahead of schedule.

Another risk involved is the sensor graphic display.  This needs to be completely accurate for the control station program so the user can know the exact location and surroundings of the robot using the sonar and bumper sensors.  Without accuracy in this area, the user could lose control of the robot.  To exclude this risk, one needs to design the graphic display well during the specifications step so it can be implemented perfectly.
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