
System Specifications TITLE  "" 
System Specifications

Laboratory 2 SUBJECT "" 
Laboratory 3

revision 1
CompuGlobalHyperMegaNet AUTHOR  "" \* MERGEFORMAT 
CompuGlobalHyperMegaNet
 

CS 340 Group 24 KEYWORDS  "" \* MERGEFORMAT 
24

February 13, 1999

Contents

1Remote Debugging System (RDS) Requirements

Interface
1
State Vector Elements
1
Function Log
2
Command Log
2
Variable Listing
3
Memory Dump
3
Remote Debugging System (RDS) Requirement Changes
4
Onboard System Specifications
6
Overview
6
Interface
6
Communications
6
Commands
6
- Robot and Camera movement
7
- Sensor Data Requests
7
- Debug information
7
Robot Control
7
- Control Station Commands
7
- Autonomous Control
7
- Point to point mode
7
- Link Lost
8
- Roving
8
Logging
8
- Command Log
8
- Function Log
8
- Sensor State Log
8


Remote Debugging System (RDS) Requirements

The RDS graphical user interface displays all data relevant to the current state of the Nomad Scout.  This data includes:

· State vector values,

· A client application function log,

· A Nomad Scout command log,

· A client application variable listing, and

· A hexadecimal memory dump.

Interface
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Figure 1: State Vector Values

State Vector Elements

The RDS must initially display the last known values stored in the state vector.  Moreover, the display will offer an intuitive view into the state vector values; specifically, sonar and bumper data will reflect the geometry of the Nomad Scout (See Figure 1 Sensors Frame).  Other relevant values include those concerning position, velocity, motor status, error, and battery.  Finally, the RDS must allow system users to sequentially trace back and forth between less recent updates of the state vector.
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Figure 2: Logging

Function Log

The RDS must display a history of functions invoked within the client application (See Figure 2 Command Log Text Box).  A function log entry includes two parts: (1) an indicator of function invocation, and (2) an indicator of function return.

Command Log

The RDS must display a history of commands sent from the client to the server (See Figure 2 Command Log Text Box).  The proprietary functions provided by Nomadic Technologies represent the set of commands the system will log.
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Figure 3: Data Capture

Variable Listing

The RDS must display a variable listing at the time of invocation of the RDS (See Figure 3 Variable Listing Text Box).  The variable listing includes all variables, defined or undefined, declared in the client application.

Memory Dump

The RDS must display a hexadecimal memory dump (See Figure 3 Memory Dump Text Box).  Moreover, the system will execute the memory dump at the time of the RDS’s invocation.

Remote Debugging System (RDS) Requirement Changes
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Figure 4: RDS Interface with State Vector Values

The only significant change made to the RDS involves the addition of data capture.  The two added features are the variable listing and hexadecimal memory dump (See RDS Requirements).  System users can toggle between these new features and the state vector data by simply clicking the Data / Sensors command button (See Figure 4).
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Figure 5: RDS Interface with Data Capture

Onboard System Specifications

Overview

 The software running on the robot system, under Linux on the ThinkPad, has two main responsibilities: to control the robot, and to provide support for remote debugging capabilities. Robot control involves accepting commands from the control station, as well as controlling the robot in autonomous modes, without direct commands from the control station, or in the case of a lost connection, any commands at all. Supporting debugging capabilities involves storing information about the current and previous robot states, system information, and the sending of this information based on commands from the remote debugging interface.

Interface

There is no interface to the onboard system. The software is executed, and it continues to function until the robot is shut down. All information about the state of the system is sent to remote interfaces, either the Control Station interface, or the Remote Debugging System interface.

Communications
The control station sends commands to the robot, and two things occur based on these commands:

· The command is interpreted and acted upon

· Acknowledgement is sent back to the control station

Commands
The types of commands received by the Onboard System fall into three categories:

- Robot and Camera movement

Commands that actively request movement of the robot or video camera. These commands are acknowledged and executed by the system.

- Sensor Data Requests 

The control station must be updated with current sensor information, which consists of sonar sensor readings and bump sensor status, as well as state information such as location coordinates, velocity information, robot motor and battery status.

- Debug information

When the remote debugging interface is activated, the onboard system must transmit information useful to diagnosing problem situations. This information includes the sensor data previously mentioned, as well as the various logs stored onboard the robot, such as commands received, a function log (defined below), values of system variables, and memory dump information.

Robot Control

The onboard system is responsible for issuing actual movement commands to the robot, based on the commands received from the control station or in autonomous control mode. 

- Control Station Commands

The commands sent by the control station are executed. These commands can be robot movement or camera movement.

- Autonomous Control

In autonomous control modes, the robot moves without direct commands from the control station. There are several autonomous control modes:



- Point to point mode

The control station gives command for the robot to move from one location to another, without direct control. The onboard system is responsible for determining the path to take to reach the destination point, avoiding any obstacles in the path.

- Link Lost

If the communications link between the robot and the control station is lost, the robot must take appropriate action.

- Roving

If the onboard system is set in roving mode, the robot will move around and explore the surrounding terrain, avoiding obstacles using the sonar and bump sensors.

Logging

The onboard system logs information about the robot operation as commands are given. There are three main areas that are logged:

- Command Log

Commands received from the Control Station are appended to the Command Log. This allows the user to trace through the commands given, resulting in the current state. 

- Function Log

All functions in the Onboard Control System write to the Function Log as they are called, and write again as they exit, identifying the function called, the parameters passed, and upon exit, the return value.

- Sensor State Log

Periodically, the immediate state of the sensors and robot information is appended to the Sensor State Log.
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