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Directory Structure:

The rover directory structure is layed out as follows:

rover

· ext

· ts7200

· lib

· utils

· test

· datalog

· syslog

· docs

ext: This directory is where software is stored that is external to the software libraries written specifically for the rover. Software that is developed on a separate lifecycle should be stored here.

lib: This directory contains the software developed specifically for the rover.

datalog: When an instrument logs data, using the datalog command from the LogHelper class (contained in lib/rover_utils.rb) the data will be stored in this directory

syslog: When operational data is logged using LogHelper's syslog command, the log information will be stored here.

docs: Where this file is stored.

Dependencies:

The rover software is written in Ruby, version 1.6.2, using the same ruby installation as is used on the ESP. Currently, the only part of the ESP's ruby installation that the rover specifically relies on is the Posix::SerialPort class which is in “software/ruby/esp/lib/” within the ESP directory. When the rover file rover_environment.rb must contain the proper path to this directory. Using a require rover_environment statement in any rover ruby file will load this ESP directory into the ruby classpath.

In the file “rover_utils.rb” there are two hardcoded paths to the syslog and datalog directories. If the rover installation moves directories, or is moved to a different file system, this paths will need to be updated.

Additionally, in the future the rover software will use a configuration file to maintain configuration information for the system. This file will be in “lib/config.yaml”.

Code:

acm.rb

This class serves as the interface to the 2D-ACM current meter from FSI. Once the method run has been invoked, you should never directly use the acquire_data method, and should instead use the individual data access methods to get the most recent data collected from the running data logging thread. Doing otherwise could cause a collision on the serial device.

Methods:

accessors: heading, average_heading, date, time, xtilt, ytilt, north_current, east_current

run – Start the data logging thread.

close – kill the data logging thread and close the serial device.

is_running? -- returns true if the data logging thread is current active, false otherwise.

acquire_data – sends a command to the serial device requesting data back from the current meter. Use this method only if the logging thread is not active.

control_system.rb

This class contains code that uses input from the current meter's compass to inform commands sent to the ezservo's to allow for turning to and maintaining a specific heading.

Methods:

ticks_per_degree (=) -- read/write varaible. The number of encoder ticks that both motors need to be moved, in opposite directions, to attain a 1 degree change in heading.

allowed_error (=) -- read/write variable. The number of degrees that the heading is allowed to be off before attempting to correct when turning to or tracking a heading.

calibrate_ticks_per_degree – This method attempts to calculate the number of ticks per degree by making a turn, observing the change in heading, then doing the appropriate arithmetic.

track_heading(desired_heading, base_velocity) – This method is designed to be passed into the Ezservo.wait_for_move_to_complete method. It will look at the current heading, and that heading is off of desired_heading more than allowed_error then it will adjust the velocity's of the motors to bring the rover back unto the desired heading. The base_velocity is needed as an argument because the current velocity of the motors can not be queried through the motor controller interface.

turn_to_heading_continous(desired_heading) – Turns to a desired heading using a single move sent to the motor controller. This method relies on constant querying of the current heading and when the current heading hits the desired heading it stops the motors current move.

turn_to_heading(desired_heading) – This method has the same purpose as turn_to_heading_continous, but uses a different algorithm to achieve the effect. Instead of a continous move, this algorithm attempts to predict the number of encoder counts needed to move to the desired heading, sends this move to the servos, then recomputes the necessary move amount, sends again, and continues to do this until the heading matches the desired heading within the range of allowed_error.

ezservo.rb

This is the interface to the ezservo  EZSV23 motor controllers. It uses the OEM communication protocol, which is basically the same as the protocol used when typing in commands by hand, except it uses ctrl characters to mark the start and end of a message and includes a checksum as well. The interface has been designed to operate in single threaded manner, and care should be taken to do so whenever possible. There is no locking done on the serial port, so if multiple threads are used to talk on the ezservo's rs485 bus, it is quite possible that collisions will occur. For more complete documentation of the ezservo, see the source file.

Because of early difficulties with the timing of commands sent and responses received from the ezservo's, a separate thread is used to listen to all incoming responses from the servos. This thread is started with the command start_listener. The receiving of responses is all dealt with within the method do_query, which watches the array of responses and blocks until the array that tracks responses grows the expected amount.  The responses themselves are created into ResponsePacket objects and stored in the response_packets array which is accessible through an Ezservo object. For further documentation on ResponsePacket, see the source code.

Methods (only most used methods are documented here):

move_abs(encoder_count > 0) – move the motor to an absolute position.

forward(encoder_count > 0) – move the motor forward N encoder counts.

back(encoder_count > 0) – move the motor backward N encoder counts. This command will be rejected by the ezservo if the amount to move backwards is greater than the servo's current encoder count. To overcome this limitation, the servo's encoder count can be manually set.

wait_for_move_to_complete {code} – None of the move commands are blocking calls. So, to wait for a move command to complete, this method can be called, which will continously query the active motor's encoder position(s) until two cycles complete with no change in position. To communicate with the motor controllers while this method is executing, the appropriate thing to do is to pass a code block to the method. If a code block exists, it will be executed each pass through the loop that checks encoder counts.

active_motor_num (=) -- reads/writes the member variable active_motor_num, which is used in all commands to determine which motor to talk to. As well as integer values, this can also be set to the character's the ezservo reserves for motor banks (i.e. “A” to address both motor 1 & 2). All motor bank mappings can be viewed in the source file in the hash @@motor_banks

turn(starboard_direction, starboard_distance, port_direction, port_distance) – Move the starboard and port motors independently, allowing for a skid turn.  Legal values for directions are :forward and :backward.

log_helper.rb

This file contains the module LogHelper that is intended for use as a mixin. Classes that have the include LogHelper statement in their definition will have two additional methods available to them, datalog and syslog.

Methods:

datalog(string) – Log the given string to a file in the datalog directory. The file that is logged to will be created if it does not already exist and it's name will be a combination of the class name of the object calling datalog and the current date. This methods should be used when logging instrument data.

syslog(string) – Similar to datalog, but for system logging purposes. These log messages will be logged to a general log file that is named with the current date. Within the log individual messages are differentiated with the current time as well as the class name of the invoking object.

LogHelper.syslog(string) – Same as the mixin version of syslog, but can be accessed statically. Useful in situations where it does not make since to have LogHelper as a mixin.

LogHelper.datalog_dir = [directory] – Change the directory of the datalog to the given directory. If the directory does not exist, it will be created. If the directory can not be created, the datalog directory will not be changed.

LogHelper.syslog_dir = [directory]-- The same as LogHelper.datalog_dir

navigator.rb

This class is meant to be a high level class for issuing commands for the Rover to obey without having to deal with the sub components needed to carry out those commands. In order for this class to work properly, the class variable @@counts_per_meter must be set to a value which reflects the number of encoder counts that the servo must move for the Rover's tracks to move forward one meter. The only method in this class is forward(heading, distance_in_meters). This method will turn the rover to the desired heading, then move it forward distance_in_meters while mantaining the given heading.

relay_board.rb

This class provides the interface to the relay board that controls power to the motor controllers. Relays are numbered 1-8 and the number zero is used to refer to all relays, therefore, the method turn_off(0) would turn off all relays.

Methods:

turn_on([0-9]) – Turn the specified relay on, 0 turns all relays off.

turn_off([0-9]) – Turn the specified relay off, 0 turns all relays off.

get_status([0-9]) – Get the on/off status of the specified relay. For a single relay, a value of '1' will be returned if the relay is on, '0' if it is off. With a  '0' argument, the value returned will be a two digit hex value represented the values of all relays, with relay 1 representing the first bit, 8 representing the last (00 == all relays off, FF == all relays on).

rover.rb

This class is implemented as a singleton. Only one instance of the class Rover is allowed to exist and that instance is asked through the class method Rover.instance. This is where system wide components should be accessed. For instance, many classes need access to the current meter, calling Rover.instance.acm will provide them access to the already instantiated current meter object.

Methods:

acm (=) -- read/write access to the system wide current meter object instance. 

Relay (=) -- read/write access to the system wide relay board object instance.

rover_environment.rb

requiring this file in any other ruby file will add the appropriate ruby classes to the classpath.

rover_mission_yyyymmdd.rb

This is the naming convention currently used for rover missions. A rover mission contains the actions that will be taken on an individual rover deployment. Values such as the time for the rover to drop to the sea floor, and what actions to carry out once on the bottom are stored here.

utils/store_motor_pids.rb

When executed (ruby store_motor_pids.rb)this program will store PID values for all motor controllers listening on /dev/ezservo to the values listed within the file. The PID values will be stored in the motor contor S0 registry, which means that they will be set each time the motor controller is powered up.

tcm2_compass.rb

This class serves as the interface to the tcm2 compass that is used on the mini rover. Like the current meter, it has heading and average_heading methods that give the heading of the mini rover.

Methods:

dev – read access to the serial device that comunicates with the compass.

run – invoking this method will start a thread that will query the compass every half second for a new heading reading.

stop – stops the run thread.

heading – retrieves the most recent heading data from the compass.

average_heading – only available when the run method is currently in operation. Returns an average of the most recent headings.

