F/A-18 Memory Unit (MU) Data Visualization Project

The F/A-18 has an MU (Memory Unit) aboard during flights, as well as pre and post-flight.  Data is collected and recorded at regular intervals, based on trigger conditions – many are recorded periodically while in flight.  Types of recordings include, but are not limited to BIT (Built In Test) data, Cautions/Warnings/Advisories, discrete inputs, flight control data, engine data and maintenance codes.  With an ICD (Interface Control Document) for the recorded data, various reports are generated for the different types of recordings.  This data is often used to help maintainers or engineers determine failure conditions, perform safety or mishap investigations, training and many other uses.   

The goal of this project is to take a related data set, parse out the data, and create several selectable displays, which visualize the data.  

NOTE:  The first pass of this project was done by Capstone Classes at Michigan State University and at University of Missouri at Rolla.  This project is to build on the original application, deleting certain facets and adding additional functionality.  No longer required are:

· Display of five parameters as done previously

· Weapon stores display (as done by MSU)

· Caution information.

The playback applications must run on Microsoft Windows (Win98, NT, 2000, and XP). Recommended PC shall be 1GHz with 32M 3D graphics card and 256M RAM, although the applications could run on less.  The application should be built either as an executable (EXE) file or a COM object (DLL or OCX).  Do not require excessive capabilities in any of the areas – i.e. many video cards could not display the terrain background used by Rolla in the previous semester.

A Microsoft Access database file will be provided, along with schema and Interface Control Document (ICD).  Parameters will be defined, along with units associated.  Data will be time tagged.  Further information will be available as requested.  A path/filename of the MS Access database to be used should be allowed as an input.  (With the original project, data was provided at about a 1Hz rate – much of the data for this project will be provided at 10Hz).

Format of the display is left up to the discretion of the teams.  We would suggest the use of the F/A-18 OpenGL Model that Rolla used previously, as the default.  Minimal required information must be displayed, but format and additional information is yours to decide.   Several of the requirements are the same as before:

· Real-time visual indication of aircraft altitude, attitude, position, speed throughout flight

· Playback speed should be changeable – from Real Time up to 25x

· Display of time

· Compass marker to indicate heading (missing from original Rolla application)

Some new requirements are as follows

· Start at beginning of file or input of specified time (within given range)

· Optional start/stop time for looped playback

· Optional frame by frame playback from a given time

· Optional use of other aircraft OpenGL models – so that models could easily be changed in the future.

The playback application must be able to work in (at least) two ways:

· Standalone based on Access database – much as original application, with suggested removals / additions 

· Either easily embeddable in a VB6 application (such as an OCX (ActiveX/COM) control) OR a separate executable with a clear interface allowing passing of aircraft data, as well as sizing and positioning of window.  This option will likely also require a refresh capability in each frame.  

Suggestion would be to have two or more modules that allow the single playback from a database application, and the controllable application to use a common executable.  Data could be passed in on a frame-by-frame basis, either from another executable dealing with the Access database or from another application.   Another application may desire to use different data sources for the same flight and compare.  

A new HUD-like display as seen by the pilot in the aircraft is to be incorporated, as a separate window that can be enabled or disabled.  An image of this HUD format, with data used to drive will be provided, and further generic requirements will be provided.  

Although altitude information may be available in the HUD, another indication should be provided as well.  Some indication of aircraft altitude, compared to max and min of flight should be provided.  It is left up to the teams to pick their own display of this.  

We’re looking at some sort of status every two weeks – this can be in the form of an email or in scheduled teleconferences, as needed.  Questions along the way are encouraged.   Further refinements of the requirements may be provided and teams are welcome to add additional functionality at their own discretion.  These additions or any changes, however, should be noted as early as feasible.

We will ask for source code for all files, along with any compiler project files and compilation details (version of which compiler used to compile the source).

