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This document provides a brief description of the modifications completed in April 2004 to make the Matlab AUV Workbench operational as well as minor revisions made to improve its usability.

WORK ACCOMPLISHED
Graphical User Interface (GUI)
The Matlab Workbench GUI consists of a menu and user interface (UI) controls created using Matlab’s guide tool. Most of the callback functions for these controls are contained in the file MatlabDynamic.m.
Menu

Control
· Added default values to the open loop options so a user can run an open loop simulation without specifying them.

· Added the expected units to the dialog box input fields to avoid confusion.

· Added a closed loop option.

· Added error messages explaining proper command sequence after user mistakes.

· Disabled “Launch Simulation” button until user loads vehicle/simulation parameters.

Dynamics Parameters

· Revised size, position, and wording of the java frames used to enter new parameter values.
· Added messages to notify user when parameters have been successfully updated.

Help

· Use Internet Explorer instead of Netscape to open HTML help files.

UI Controls

AUV buttons
· Enable the “Launch Simulation” button.
Visualisation 3D

· Enables vehicle scene pull-down menu.

· Pull-down menus launch either the Phoenix or Aries VRML scene.

Visualisation Result

· Enables the plot pull-down menus.

Simulink

The original Simulink models no longer work with current Matlab releases. Most issues were traced to either Matlab or precompiled C code s-functions, especially regarding direct feedthrough (DF) of Simulink blocks (see Matlab/Simulink online help for more information).

C source code

Recompiled after:
· Include-ing <math.h> to resolve undefined functions.
· Fixed order of wave and buoy inputs in sfun_AUV_Hydrodynamics.c, mdlDerivatives function.
· Fixed DF declaration in sfun_FinsEfforts.c (incorrectly specified no DF).
Matlab s-function
· Revised sfun_to_ESPDU.m to set sizes.DirFeedthrough = 1 (previously set to 0).

· Revised sfun_to_ESPDU.m to make time the first articulation parameter (current standard).

Java source code

Recompiled after:
· Revised Matfile_to_PDU.java to use BehaviorStreamBufferUDP class instead of BehaviorStreamBuffer class (which is now only an abstract class).
Other

· Fixed FROM/GOTO warnings caused by disconnected signals in Simulink model.
VRML
The existing VRML code was no longer compatible with the current DIS code base. LCDR Duane Davis provided an updated Aries model that includes the necessary prototype references/definitions. I copied and modified this model to create a similar Phoenix model. LCDR Davis also helped verify that the Matlab s-function specified the AUVs’ articulation parameters in the correct order.

ISSUES / WORK TO BE COMPLETED 
· Review comments, variable names, hydrodynamic parameters in Matlab code and the “Dynamics Parameters” java frames for consistency with Professor Healey’s notes.

· Review AUV Los Angeles model as above and test for error free simulation.

· Issue: open loop actuator inputs have the same number of fins, propellers, and thrusters for all models (valid for Aries and Phoenix but not for AUV Los Angeles).
· Issue: New equations of motion in Simulation menu is undefined.
· Issue: “Coef of Cross Flow Geometry??” in Dynamics Parameters java frame is undefined.

· Issues: Simulink models are quirky (see subsystem block masking in Matlab/Simulink help):

· Each model may have different simulation parameters because they are easily changed from an open model using the Simulation|Simulation parameters… menu.
· Desired states in closed loop Station keeping SMC models are buried several layers deep (in Control/Thrusters/SurgeSwayYaw Control).

· A custom block was created from gain, selector, and mux blocks to transform state info into VRML prototypes’ articulation parameter format (direction, min/max scaling, etc.)

· To test different controller designs, user must either create a new Simulink model (which requires changes to MatlabDynamic.m) or replace a controller block (which is buried deep within the model hierarchy).
· Issue: The VRML wave model scripts are broken (and commented out of the AUV scenes). They rely on WaveElevationCompute.class and Wave_relative_to_AUV.class, which rely on obsolete dis-java-vrml classes. The s-function sends sea state parameters to the VRML wave model once for initialization, and wave model scripts compute the wave geometry. The above classes must be rewritten to use the current dis-java-vrml standard classes.
