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1.0    Introduction

The program RadialDisplay is a limited version of SeaDisplay for radial site installations.
RadialDisplay recognizes and displays radial file formats:

1. RadsXXXX_yy_mm_dd_hhmm.rv or RadzXXXX_yy_mm_dd_hhmm.rv
2. RDLi_XXXX_yyyy_mm_dd_hhmm.ruv or RDLm_ XXXX_yyyy_mm_dd_hhmm.ruv
3. ELTi_XXXX_yyyy_mm_dd_hhmm.euv  or ETLm_XXXX_yyyy_mm_dd_hhmm.euv

Other possible extensions include: ‘.ctf’

RadialDisplay can be used to:

¬ Plot radial current vectors on a SeaDisplay Site Map
¬ Display and compare accumulated sets of radial vectors
¬ Plot radial vector uncertainties
¬ Make movies of radial vectors
¬ Create JPEG picture files from radial current vector maps
¬ Display the location, direction and speed information of individual radial vectors

in radial vector maps
¬ Plot elliptical vectors (requires bistatic systems)
¬ Plot antenna patterns
¬ Plot boat/ship paths
¬ Place markers at specified locations
¬ View site parameters

This manual will cover the features and options of RadialDisplay and how to use them
effectively.  The options in the drop-down menus will be discussed first.  A detailed
description of the features within the sub-menu Map Options will follow; Map Options is
commonly used to edit the general appearance of the radial map and the individual
radial vectors.  Some of the more commonly used features of RadialDisplay will be
discussed and illustrated at the end of the manual.
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2.0 Important Menu Features

There are two main drop-down menus in RadialDisplay, the File menu and the Display
menu (See menu illustrations below).  The sub-menu Map Options under the Display
menu is also covered in this section.

2.1 File Menu

The File menu items with their associated actions are listed below; more detailed
explanations of various features are provided in subsequent sections.

Open… Opens a radial file to plot in RadialDisplay
Create a Movie… Makes a movie of radial vector maps in QuickTime

(see the Making Radial Movies section for more on this feature)
Save as JPEG… Saves the displayed radial vector map image in a JPEG format

(see Display Menu Features: Detailed section for more on JPEG
features)

Clear Erases the current radial vector display
Page Setup… Brings up standard printer page setup
Print… Brings up standard print window
Save preferences Save the current settings
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2.2 Display Menu

The Display menu has many useful options for viewing radial files.  Many of these
options are discussed in more detail in related sections.

Draw x-axis Draws the x-axis between two site locations (if two exist on the site
map)

Map Options… Sets the vector scaling and background map (for a more detailed
description of this sub-menu see section Map Options Sub-menu)

Default size Sets the map window to its predefined size

Radial distribution…Produces a shaded plot of the radial distribution (see section Radial
Distribution and Comparisons for more)

Radial comparison… Compares sets of radials (see section Radial Distribution
and Comparisons for more)

Plot velocities Plots the velocities within files (default on)
Plot uncertainties Plots the uncertainties within files (types of uncertainties set in Map

Options Sub-menu)
Hold site map Don’t change site map for succeeding plots

Show location Displays latitude and longitude of the mouse pointer (see Display
Menu Features: Detailed section for more information)
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Next location formatChanges the format of the latitude/longitude display (see Display
Menu Features: Detailed section)

Show Km and
Bearing Shows the bearing and distance of the cursor from the radial site

when Show location is checked, (click and drag to show angle and
distance).

Header Info Displays header file information for any site included in map
Draw ant. patterns Draws the current antenna pattern (see below for more)
Ant. pattern params Selects the antenna pattern options to display (see below for more)

Circle lat/lon points Draws a circle around a lat/lon point
Define lat/lon circlesSets the circle radius and time tolerance
Show vector info Shows radial range, bearing velocity and std. deviation info of a

selected radial vector (see Display Menu Features: Detailed for
more)

Drag and Drop
JPEG Creates a JPEG of the map for each

An open-document AppleEvent when checked, (see Display Menu
Features: Detailed for more)
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2.3 The Map Options… Sub-menu

The Map Options sub-menu under the Display menu is very useful.  This sub-menu
controls the appearance of your radial vector display.
For instance, you can change the color scheme of the coastline (background) map,
scale the plotted vectors, change the units and magnitude of the cm/s legend, have the
speed of the vectors color- coded, or specify which radial vectors are to be plotted.
Detailed descriptions of the features within the Map Options sub-menu are listed below.

On screen map selection and Printed map selection
The background map comes in three-color schemes
as shown in the dialog box.  Normally you would
have the full color map showing, but sometimes
color-coded vectors won’t show up very well.  In this
case, you may want to change the background
scheme to either black and white or Sea is white.

Another option when printing/saving site maps is to
save the site map with coverage displayed instead of
black and white.  This shows the coverage area of
the SeaSonde system.

When vector maps are printed, the background map
is usually set to Sea is white to avoid using a lot of
printer ink.

You can change that setting by forcing the printed
map to be the same color scheme as the map on the
monitor screen.

Vector Scale
Vectors may sometimes be so large that they overlap
or be so small that they can’t be seen.  In these
cases, you can magnify or reduce the plotted vectors’

size by selecting the Use radio button and then entering a scaling factor into the
associated edit box.

You can also change the units and magnitude of the cm/s legend by selecting the
desired units from the units drop-down menu and entering the desired magnitude in the
associated edit box.  When you select units that are different than the current units, the
values in the Gauge and Max vel boxes are converted accordingly.

Vectors and Uncertainties color
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Checking the Color the vectors box will cause the plotted vectors to vary in color
according to their speed.  A color legend showing what colors correspond to what
speeds will appear in a separate color legend window next to the map window.  If the
maximum speed of the color legend is not suitable for your data, you can enter a new
maximum value in the edit box located below the Color the vectors check box.

The default coloring scheme is the ‘Jet’ scheme (with colors ranging from dark blue to
dark red) adapted from MATLAB® code.  An alternate scheme based on a given color
hue is shaded from light to dark is available by checking the Use color hue box and
entering your desired hue in the associated edit box.  The units are degrees and range
from 0 to 360, where 0 corresponds to red, 90 is light green, 180 is cyan and 270 is
close to purple.

Note:
Since the units of the uncertainties of the vector velocities are the same as the
velocities, your choice of color scheme applies to the uncertainties display when
you select the option to Plot Uncertainties (this option is chosen under the
Display drop-down menu).

The following picture shows a sample of a color-coded radial vector map.  The window
has been reduced in size in order to fit within the margins of this document.
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Uncertainties to plot
In RadialDisplay, you can only display radial uncertainties (chosen next to Type). When
Uncertainties to plot is active, you can use the arrow keys to rotate in 10° steps.  If you
would like additional information on the Uncertainties to plot feature, you can click the
“?” symbol located next to this feature in the sub-menu.

Radial file plot range
You may select a range of radial vectors to plot in this section.  These settings allow you
to select the portion of a radial vector file that includes only backscatter radials (the
usual kind of radials measured by the SeaSonde system) or only bistatic radials or
ellipticals (only produced with bistatic systems).

The value RC # at zrc km is the number of the first range cell that you would like to plot.
In the usual backscatter case, this number is 1 because you would like to see range
cells 1 - 32.  However, in the bistatic case, you might like to see only the bistatic range
cells 33 – 64, and in that case you would enter 33 in this edit box.

The value First range cell is the number of the first range cell to plot.  In the case of
backscatter radials, this number is usually 1.

The Number of RCs is the number or range cells you wish to have plotted.  The
program is designed to plot as many range cells as is theoretically possible.  So, the
default value is set high (1024) to include all types and sizes of radial files.

Bistatic Settings for Radial file plot range
These are settings for Radial file plot range for bistatic systems only. The value RC # at
zrc km for bistatic systems should be set to the first range cell beyond the range cell
that contains the transmitter signal.  The First range cell value should be set to two or
three beyond the value set for RC# at zrc km. We select two or three beyond because
the first two or three bistatic range cells contain radial vectors having exaggerated
values.

2.4 Display Menu Features: Detailed

This brief section will highlight the few features under the Display menu that
require more detailed information such as:

¬ Show location
¬  Next location format
¬ Show Km and Bearing
¬ Draw ant. patterns
¬ Ant. pattern parms…
¬ Show vector info
¬ Drag and Drop Jpeg
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Show location, Show Km and Bearing and Next location format
After you select this feature under the Display menu, a little floating window will appear
on the screen and display the latitude and longitude of the mouse pointer once you click
on the map.  When you move the cursor around the map, the location of the cursor will
be shown in the Lat,Long window.  When you click and hold the cursor, the distance
between your cursor and the original click point will be shown in red.  If you select Show
Km and Bearing from the Display menu, the relative bearing of the dragline is also
displayed in red.

Notes:
While you are holding down the mouse button, no other events are being
processed.  Consequently, if you are doing this operation on a system that is
actively acquiring data, some data may be lost.  It is best not to hold down the
mouse button for more than a few seconds.

Also, note that the Show location and the Show vector info options will not
operate at the same time.

Computations Note:
The distance between two points on the screen is computed using Vincenty’s
equations for the distance between two points on the globe.  The globe can be
either a spheroid or an ellipsoid.  This depends upon the earth model chosen in
SD Setup when the SeaDisplay site map was created.

The bearing angle is computed relative to the longitude of the initial point when
dragging the mouse.  Since the longitude lines are not parallel, the angel may
appear to be incorrect, especially at extreme latitudes with the first drag point
away from the center of the map (where the longitude is straight up and down).

You can also change the format of the latitude and longitude values by selecting the
Next location format option under the Display menu.  There are three possible formats:

¬ degrees plus minutes plus seconds
¬ degrees plus decimal minutes
¬ decimal degrees

Draw ant. patterns and Ant. pattern parms…
These features make it possible to view an antenna pattern on the site map.  When you
select Ant. pattern parms… a window will appear showing parameters needed to plot an
antenna pattern.  Using the radio buttons, you must select what type of pattern you
would like to display, and where you would like the legend to appear.  You must then
select ‘Header’ file and navigate to the site’s header file and select it.  N ext, you select
Pattern file and navigate to the specific pattern file you would like to display.  Once
these parameters are set, press OK.  Under the Display menu, select Draw ant.
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patterns and your selected antenna pattern will be displayed. Occasionally the default
scaling size of the antenna pattern is too large or small for the site map.  If this is the
case, select Ant. pattern parms… and adjust the Scale Factor.

Show vector info
This feature creates a small window that will display, in text format, the location,
direction, speed and other information about radial vectors.  When this feature is
selected from the Display menu and you click on a radial, the radial vector information
will be displayed in the window.

Note:
The Show location and the Show vector info options will not operate at the same
time; if Show vector info is grayed-out, unselect Show location.

Drag and Drop JPEG
If this feature is checked, the program will create a JPEG picture with each open-
document AppleEvent.  The destination of the picture will be either the default
destination, “/CODAR/SeaSonde/Data/Pictures/Radials/”, or a user-selected
destination.

The user can change the folder where the JPEG files are saved by supplying a file
named JPEG_Path that contains the path to the desired folder.  The JPEG_Path file
must be placed in the folder “/CODAR/SeaSonde/Configs/RadialConfigs/”.  The
JPEG_Path file must be located in the folder where RadialDisplay is located.
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3.0 Plotting a radial file on a Site Map

Using Radial Display to Display Radial Files in Real-Time

The most common use of RadialDisplay is to display radials as the radials are being
created.  In order for this to occur, a few things need to be in order.

RadialDisplay requires that an area map (or SeaDisplay Site Map) be stored in the
same folder as the program, in /CODAR/SeaSonde/Configs/, or with a subfolder named
Site Definitions.  This site map can be created in SeaDisplaySetup, and has to be
named ‘SeaDisplay Site XXXX’ or ‘SeaDisplay_Site_XXXX’, where XXXX is the four-
character name of your SeaSonde remote site location.  Once this file is placed in the
same folder as the RadialDisplay program, it becomes the default site definition (see
figure below).

Once your SeaDisplay Site Map is properly located, open RadialDisplay.  The site map
will come up in window labeled “Currents”.  Radials that are created with the same four-
character site name will be plotted on this map as they are created.  For information on
editing radial appearance, see section on Map options.

Radial file plot “offline” or by “drag and drop”
RadialDisplay can also be used to view individual radial files by clicking the “File” drop-
down menu and selecting “Open…”.  You will then be prompted to navigate to a radial
file.  Once a radial file is selected, it is displayed on your default site map.  In addition,
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you can display a radial in RadialDisplay by dragging a radial file and dropping it onto
the program icon.  See section “Drag and Drop” for more information on “drag and drop”
features.

Notes:
You may want to create an alias or copy of your Central Site SeaDisplay Site
Map and rename the four-character site name to that of your remote site in order
to view radial vectors at their remote site location.  You can use this instead of
creating a whole new site map for a remote site location.

Also, if you have more than one site file in the folder with Radial Display, you will
need to delimit (rename) it by adding an additional prefix character (e.g. a
hyphen suffix).
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4.0 Radial Distributions and Comparisons

There are many uses for the Radial Distribution and Comparison displays located in the
Display pull-down menu.  A few of these uses are described below.

The Radial Distribution display:
¬ Presents the radials as color-shaded sectors at each possible radial location.

The darker the shade, the more times a radial vector was produced at that
location.

The comparison display:
¬ Compares and matches two sets of radial vectors
¬ Shows the average value of the vectors at each location for a given time period
¬ Displays the standard deviation of the vectors measured at each location
¬ Shows the number of vectors per location (as in the distribution display).

Note:
The matched radial vector files must have encoded date/time values within 30 seconds
of each other. To the left is the dialog box associated with the Radial Comparison option
under the Display menu.  This dialog box is exactly the same as the Radial Distribution
menu, except the Radial Comparison menu has the Data Set option added.

Radial Comparison allows you to display the data from either set of radial vectors or the
difference between the two sets of radial vectors.

Timeline
The time line shows the distribution of data files over
the time period.  Each contributing data file is marked
by a red tic at the point in time encoded in its file
name.  This helps you spot gaps in the data.

Divisions
The number of divisions refers to the number of color
shades that the display will have; the color is the hue
of the shades (where 0 is red).

Color hue
A number in this box determines the color of your
distribution; a number of 0 = red; 150 = green.

Plot angles
The plot angles allow you to eliminate unwanted
sectors (over land?) from the display.
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Note:
These angles are relative to the reference angle that is stored as the third number in the
third line of the radial vector file (this angle is usually 90 degrees; CCW from true north).

Don’t show if
This box lets you turn off the display of locations in with sparse coverage.  Check the
Show values box if you want to see numbers instead of the shaded display.  Legibility of
the numerical values is poor if all range cells are plotted at once.  An option to plot even
or odd numbered range cell rings is available to remedy this.

Plot type
Selecting the Ave type of data will display the average value of the radial vectors at
each location as a single averaged vector.  Selecting either the Std Dev or the #Vecs
type of data will display as shades of color, provided you haven’t checked the Show
values box.

Angular resolution
If the angular resolution is 5 degrees then the program expects the data to be
distributed along spokes from the site that are 5 degrees apart.  Ideally the spokes will
be placed every 5 degrees relative to the reference angle (0, 5, 10...from the 90 degree
reference angle).  But, some data files have the radial vectors vary a degree one-way or
the other (for example:  1, 6, 11, …from 90 degrees).  The program adjusts for these
cases by selecting the 5-degree increment pattern that contains the most data.

Note:
This is not a problem for radial vector data acquired with 1-degree angular resolution.
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Sample Display
 The radial distribution plot shown on the next page illustrates these features. The
patches shaded black indicates that over 90% of the data files contained radial vectors
for those positions.  The patches shaded bright green indicate that only 50% of the data
files contained radial vectors for those positions; the color scale is located in the upper
right.
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5.0 Making Movies

There are two ways to create movies from a set of radial vector files.  The most
common way of creating movies is with the Create Movie… selection of the File menu.

When you select Create movie… you get the following dialogue box.
You select the desired compression
scheme, the frame speed and the
desired compression quality using the
three pop-up menus.  The defaults are
shown in the figure above.  The
Compression pull-down menu will
display all the methods that are installed
on your system.

The size of the resulting movie file
depends upon your choice of
compression scheme and the quality of
compression.  The choices of quality are
Minimum, Low, Normal, High,
Maximum, and Lossless (limited).  This
last choice is not available for all
compression schemes.  The higher the
desired quality, the larger the resulting
movie file. Among many compression
methods tested, the one named
Graphics produced the smallest movie
file that was acceptable with the Normal
quality setting.

The frame speed may be set to 1, 2, 4,
6, 8 or 10 frames per second.  This will not affect the size of the resulting movie, only its
duration when viewed.  The Draw every _th frame edit box allows you to skip data files
while composing the movie.

After you respond OK to this dialog box, you get a standard file Save as… dialog box
that allows you to name your movie file and select a folder for it.  Select the folder that
contains the vector files you wish to include in the movie.

The first valid radial file name that the program encounters within the output folder will
become a template for the files to be included in the movie.  The program then collects
all files in the folder that conform to that template, i.e. that are the same type data and
from the same location.  Then the files are sorted into chronological order according to
the encoded date and time within the file names.  Then the movie is created and stored
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in the folder.  The vector map displayed on the screen will be the first frame in the
movie.  This is done to be sure the correct area map is used for all frames.

5.1 The Shift-drop method of making movies

The alternate way to produce movies in RadialDisplay is to drag and drop a group of
radials onto the Radial display icon while holding down the Shift key (don’t let up on the
Shift key until you receive the movie options dialog box).

The difference in the two movie making processes is that the Shift-drop method
incorporates only the highlighted files into the movie, and the movie file may be placed
into any folder– not just the folder containing the data files.

To view the QuickTime movies, you can use the QuickTime Player application or some
other compatible player.

5.2 Boat/Ship Path Movies and Circled Lat/Lon Points

If you have previously opened LatLon XXXX file, you can either make a movie that
shows the unfolding boat/ship path, or you can have a lat/lon location circled in each
frame of a vector file movie.  The location that is circled is the one that is closest in time
to the vector file of the frame.

To make a movie of a boat path, first open a LatLon XXXX file, then select Create
movie… and check the box Make a movie of a boat path.  If the points are close
together, you might want to tell the program to skip every 2nd or 3rd point by entering a
number in the Mark every nth point box.

To mark locations within a movie of vector files, first open a LatLon XXXX file, then in
the Display menu, select Define lat/lon circles and set the radius of the circle that will be
drawn (this is usually the same as the size of the averaging circle) and set the time
tolerance in minutes that the program will use to determine which point in the Lat/Lon
list to mark.  Note that the menu item Circle lat/lon points will be checked.

If you want the same point marked throughout the movie then your LatLon XXXX file
must have only one point in the list.  In this case the date and time of the point can be
any valid date and time.  Here is part of a LatLon XXXX file, which will show you the
required format.
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LatLon Tibr hhhh 4/30/03 – Richmond ADP
2003/04/30 0010  37 55.75833 N  122 25.50000 W
2003/04/30 0210  37 52.75833 N  122 23.50000 W
2003/04/30 0310  37 54.75833 N  122 24.60000 W
2003/04/30 0410  37 55.75833 N  122 25.50000 W

The first line of the file must contain the string LatLon; the rest of the first line is optional.
Each of the following lines is a date and time with the associated latitude and longitude.
The column spacing is important as well.  The date and time is in the form yyyy/mm/dd
hhmmss.  The time of day may also be listed as hours times 100, e.g. 0830 would mean
8:30.  But, to use this format, the first line of the file must contain the string hhhh (the
spaces on each end of this string are required).
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6.0 Other Stuff

There are a few other RadialDisplay features that should be mentioned, including
special key commands, resizing windows , and how you can use RadialDisplay to view
Header files.

6.1 Viewing Header files

You may view the Header.txt file that contains the parameters of your site(s) while in
RadialDisplay. You may also view the contents of the Remote header file, which is
defined as the Header.txt file located within the folder
“/CODAR/Seasonde/Configs/RadialConfigs/”.  These displays are activated by choosing
the item Header info from under the Display menu, then select the desired header file
from the drop-down sub-menu.

The contents of the header files are printed within their own windows.  You may size the
windows, but the text does not wrap around to adjust to the size.  To read the entire
comment portion of the file, simply drag the lower right corner of the window until the
test is visible.  The cursor arrow changes to a double arrow whenever it is over the
invisible grow box. This program will not print the contents of the Header.txt files,
however, if this file is dropped on BBEdit or SimpleText it can be printed.

6.2 Key Combinations

Special key combinations can be used in the following situations:

Drag and Drop
¬ <shift><drop> means to create a movie of the dropped files
¬ <option> <drop> means to create an overlaid plot of the dropped files

6.3 Resizing Windows

There is no “grow box” in the bottom right corner of the map window.  Instead, the
cursor arrow changes to a double arrow when it is in the grow box region (bottom right
corner of the map window).  You can then click and drag to resize the window.  When
you release the mouse button, the window will be resized to the closest size that
maintains the aspect ratio of the original site map.

When the window is closed, it will remember its last location and size.  Then when it is
reopened, it will reappear in its last location and size.
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Note:  Maps look best at their default size because there is no distortion due to
expanding or shrinking of the annotation and coastline.  If a map’s default size is
small, then expanding the map to a large size will cause the lines that draw the
coastlines to thicken.  The aspect ratio is maintained so that relative distances
are correct.  The plots will always look best when the map is its default (original)
size.


