05 February 2002

TO:  L.J. Frizzell-Makowski

FROM:  C.E. Buckingham

SUBJECT:  ARPA Read Software Addendum

The purpose of this letter is to document the change made to the MATLAB function read_ARPA.m on 05 February 2002.  The change made concerns the target bearing, and is important to identifying the location of targets.

On 05 February 2002, a change was made to read_ARPA.m.  The addition of ownship bearing to the target bearing when converting to latitude and longitude was removed from the code (lines 200-01 of read_ARPA.m).  The function read_ARPA.m had the following statements prior to 05 February 2002:

dum=TARGET.bearing+OWNSHIP.bearing;

brng=mod(dum,360);
The MATLAB routine now has the following statements on lines 200-201:

dum=TARGET.bearing;  %  do not include OWNSHIP.bearing per Captain of Knorr's email.

     
brng=dum;                      %  do not include modulo function % brng=mod(dum,360);
This change, as noted in the code, was prompted by an email from the Captain of the Knorr in response to a question of relative or absolute target bearing.   It is thought that the ARPA system outputs the true bearing of the target, and is not relative to the ownship bearing.  (See Appendix B of ARPA_Description.doc).  This is evident in Figures 1 and 2 shown below.  The surface ship contacts for 07 November 2001 are plotted in Figures 1 and 2 using the code prior to editing read_ARPA.m and subsequent to editing the routine.

Notice the reduced noise in target location in Figure 2.  J.H. Smart has commented that the noise displayed in target location in Figure 1 is probably due to ownship bearing changes over time.  This decrease in noise suggests that the ARPA system outputs target bearing in the true sense, with the value 0 degrees being assigned to North.
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FIGURE 1:  ARPA Output, 07 November 2001, Prior to Editing read_ARPA.m
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FIGURE 2:  ARPA Output, 07 November 2001, Subsequent to Editing read_ARPA.m

To summarize the current status of MATLAB programs written to read and plot surface contacts, there are three programs to read and plot ARPA data files:

· read_ARPA.m function—reads data files; places data in structures.

· plot_ARPA.m script—plots a single image of ownship and target tracks.

· movie_ARPA.m script—writes multiple images to file for movie generation with the help of outside programs.

The read_ARPA.m routine has been modified, and plotting scripts have been written.

Christian E. Buckingham
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