Coastal Profiling Float Charting Application
1. Overall Goal
Develop a 3D marine charting application for displaying Coastal Profiling Float (CPF) and ARGO float locations ( see below and http://www.argo.ucsd.edu/Argo_GE.html ), along with other geographically registered data (see below), in a geographically correct view.  The application shall allow for simple navigation calculations (see below) to be performed in real time.  If a commercial application exists that does this (or even most of this) I’d be happy to consider it but I haven’t found one yet that comes close enough.

2. Other Data includes the following
a. ArcMap grid and shape files.  Grids include bathymetric data and hill shades for example.  Shape files include contours, points, lines and polylines.
b. NOAA Charts preferably in a manner that allows seamless transition from chart to chart as position and zoom factor changes.
c. One real time data stream of ship location from a “typical” GPS device.  NMEA GPGGA messages over a RS232 serial port would count as typical.
d. Waypoint data from files or other sources.
e. Waypoints entered by the user in real time.
f. It would be great if these data sets could be treated as layers that could be clicked on or off for display purposes.

3. CPF locations 
CPF locations are telemetered by the float via Iridium to seaecho (a Linux box in Luke’s office).  We can assume some kind of connection will allow these files to be upload from shore to the ship where they will be available over “the network”.  “The network” can be defined by us at this point.  Examples of the 2 files types we use now are shown here.

a. ARGO float file
(Nov 23 2012 16:57:50,   30710 sec) TelemetryInit()      Profile 1. (Apf9i FwRev: 012712)
(Nov 23 2012 17:04:44,   31125 sec) AirSystem()          Battery [187cnt, 14.5V]  Current [81cnt, 326.4mA]  Barometer [134cnt, 8.9"Hg]  Run-Time [47s]
(Nov 23 2012 17:05:11,   31151 sec) GpsServices()        GPS almanac is current.
(Nov 23 2012 17:05:11,   31152 sec) GpsServices()        Initiating GPS fix acquisition.
(Nov 23 2012 17:05:23,   31163 sec) gga()                $GPGGA,170515,2800.0405,S,10130.9083,W,0,00,,,M,,M,,*5F
(Nov 23 2012 17:05:36,   31176 sec) gga()                $GPGGA,170525,2800.0405,S,10130.9083,W,0,00,,,M,,M,,*5C
(Nov 23 2012 17:05:46,   31186 sec) gga()                $GPGGA,170535,2800.0405,S,10130.9083,W,0,00,,,M,,M,,*5D
 (Nov 23 2012 17:06:44,   31244 sec) gga()                $GPGGA,170615,2800.7121,S,10130.5926,W,1,08,0.9,13.5,M,-4.2,M,,*60
(Nov 23 2012 17:06:44,   31244 sec) GpsServices()        Profile 1 GPS fix obtained in 93 seconds.
(Nov 23 2012 17:06:44,   31244 sec) GpsServices()                  lon     lat mm/dd/yyyy hhmmss nsat
(Nov 23 2012 17:06:44,   31245 sec) GpsServices()        Fix: -101.510 -28.012 11/23/2012 170615    8
(Nov 23 2012 17:07:14,   31274 sec) gga()                $GPGGA,170645,2800.7154,S,10130.5913,W,1,08,1.3,12.6,M,-4.2,M,,*68
(Nov 23 2012 17:07:19,   31280 sec) gga()                $GPGGA,170715,2800.7193,S,10130.5923,W,1,08,0.9,12.4,M,-4.2,M,,*6D
(Nov 23 2012 17:07:19,   31280 sec) GpsServices()        APF9 RTC skew (4s) OK.
(Nov 23 2012 17:07:20,   31280 sec) LogNmeaSentences()   ,033,39,12,06,342,42,15,47,212,48,17,03,069,33*71
(Nov 23 2012 17:07:20,   31281 sec) LogNmeaSentences()   $GPGSV,3,3,12,21,12,250,39,26,55,149,48,28,35,125,44,18,06,221,00*77

b. CPF file
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4. Navigation Calculations
a. Range/bearing between any float, waypoint and/or ship’s position.
b. Depth under any platform (ship or float) or waypoint.
c. Results of these calculations should be displayed in some large, graphical meter type display.
d. It would be great if the ship was shown as a simple “ship like” shape with correct length, beam and heading.
e. A “Course Up” capability would also be great where course up allows the chart (either the main chart or a separate window) to be display with the display vertical oriented along a heading defined by some polyline in the current set of “layers”

5. Maintainability & Extensibility
A key issue is that the app needs to be maintained and extended by basically me and I really don’t want to learn a whole new programming language or development environment.  I’m comfortable with Visual Studio/C#, Matlab, ArcMap and to a lesser extent, Google Earth.  Like everything else in this document, this point is certainly up for discussion if there are compelling reasons to consider other options.  “Extended” as I can describe it now means 1) adding new navigation calculations that only differ from the ones described above in the math being done and 2) accessing data from different (but similar to the ones described above) data sources.

After thinking about this for a while, I don’t think it makes sense to do any serious scientific data analysis or visualization in this tool.  That work is already being addressed at MBARI and we don’t need to burn our fingers over that fire for this task.  However, it would be great to be able to output float and ship tracks in some suitable file format.
 
6. Google Earth
[bookmark: _GoBack]GE, GE Pro, GE Plugin/API, or whatever GE variant applies is a strong contender for the 3D visualization tool for the simple reason it is the tool being used by the ARGO float community that the Chem Sensor lab is heavily invested in.   A candidate solution worth exploring is to use GE, GE network links and GE Dynamic KML functionality (as described in “The KML Handbook”) along with some programming language that can easily generate KML/KMZ file (I’ve used the Matlab kmlwrite function and have seen KML libraries for C# e.g. https://sharpkml.codeplex.com/documentation ).  Other visualization apps are certainly worth considering but this is a pretty strong point in favor of GE.
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7-Mar-1414:41:59.059SM Not Running File Name = \SD\2014-3-7T14-41-43

7-Mar-1414:41:59.145SM Not Running Volume Total Size:     3644850176

7-Mar-1414:41:59.208SM Not Running Volume Free Space:     3623714816

7-Mar-1414:41:19.132SM Not Running Program Started

7-Mar-1414:42:00.247Initialize State Entry

7-Mar-1414:42:00.453Initialize State Entry

7-Mar-1414:42:00.649Initialize State Entry

7-Mar-1414:42:00.814Initialize State Entry

7-Mar-1414:42:00.983Initialize State Entry

7-Mar-1414:42:01.166Initialize State Entry

7-Mar-1414:42:01.332Initialize State Entry

7-Mar-1414:42:01.380Initialize State timed out, exiting state

7-Mar-1414:42:01.584SurfaceOps State Entry

7-Mar-1414:42:01.584SurfaceOps GPS Message 36.631476 -121.853662

7-Mar-1414:42:01.790ABInitBellows ADuC Message 63.32 28.2445 0.1299 0.1937 0.2184

7-Mar-1414:42:01.646SurfaceOps Normal state exit

7-Mar-1414:42:02.050ABInitBellows State Entry

7-Mar-1414:42:02.091AB Retract     Normal state exit

7-Mar-1414:42:02.300AB Retract     State Entry

7-Mar-1414:42:03.163AB Retract     ADuC Message 63.31 28.1802 0.1297 0.1936 0.219

7-Mar-1414:42:03.615AB Retract     SBE41 Message 2.4 0 0 0

7-Mar-1414:42:04.606AB Retract     ADuC Message 63.27 28.2043 0.1298 0.194 0.2184

7-Mar-1414:42:06.005AB Retract     ADuC Message 63.23 28.2003 0.1298 0.1942 0.2172

7-Mar-1414:42:07.409AB Retract     ADuC Message 63.18 28.1923 0.1297 0.1941 0.2167

7-Mar-1414:42:07.576AB Retract     SBE41 Message 2.41 0.000052 -0.005 0


