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Part I. APS Image Processing Library

The chapters in Part | form a User's Guide for the image processing programs available within the Automated
Processing System.




Part II. Command Line Reference

The chapters in Part 11 form a reference guide for each program available in the Automated Processing System for
image processing.




Name
imgBathy — create a bathymetry product

Synopsis
i rgBat hy [options]ifile[ofile]

Description
This program is used to create a bathymetry product for the given input file. The resulting bathymetry
will be appended toi fi | e written as a 2-D float32 array and will be named “bathymetry”. If the user

appends a second file name (of i | e) the “bathymetry” data set will be written to that file using the first
one for navigation only.

By default, the input bathymetry fileis SAPS _DATA/ ETOPQ2v2. DOSfile.

Options
-B Define a subsection of the original image for output.
isp=isp,iep=iep,id=id,iel=iel,irp=irp,irl=irl
Keyword Description
isp the starting sample number
iep the ending sample number
isl the starting line number
iel the ending line number
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negativeirp is used
to enlarge or magnify the image.

-B Define a subsection of the original image based on geographical
nlat=nlat,slat=d at,wlon=wlon,el on=el @odrpingbesiteiroutput.
Keyword Description
nlat the latitude of most North
Western point
dat the latitude of most South
Eastern point
wlon the longitude of most North
Western point
elon the longitude of most South
Eastern point
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Keyword Description
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irpl/irl indicates the number of samples/lines to skip or repeat
(see previous -B description).

-f bathymetry file This option is used to specify the input bathymetry file.

-n name Thisoption is used to specify another name for the output data set.
The default is bathymetry

-0 Define output file.
name=name,format=format,conv=conv
Keyword Description
name name of the output file
format format of the output file
conv convention of the output file
--help Print out asmall help guide.
--version Print out version of software and quit.

Environment Variables

APS DATA Thedirectory where all the datafiles exist. Defaultsto $APS_DI R/ dat a.

Files

BATHY. DAT The bathymetry file. It is the ETOP5 2-minute gridded product created by NGDC. Each
value isin whole meters. Thefile used by APS originated with SeaDAS.

Examples
In this example, the bathymetry is appended to the given level-3 datafile.

Example 1. Adding a bathymetry product to afile

$ i ngBat hy S2000065175121. L3_HNAV_NSB

Now, suppose that instead we want to put the bathymetry in a second file called GOM_BATHY .hdf and
we want to call the array depth instead of bathymetry.

Example 2. Adding a depth product to afile

$ ingBathy -n depth S2000065175121. N3_HNAV_GOM GOM BATHY. hdf




Name
imgBrowse — create a quick-look image
Synopsis

i mgBr owse [options]ifileproduct ofile

Description

This program creates areduced image of the given product in astandard graphic format. The exact formats
available depend on the software build process as it uses external libraries. Use the --help option to see
which formats are known.

Figure 1. Output Image

See the EXAMPLES section below for many different calling ideas. Also see the CAVEATS section
below for current problems.

The input file is normally an APS file that contains certain attributes and structures required for proper
execution of imgBrowse program. The following list showswhich attributes are used and any aternatives.
See data_users _guide.pdf for greater detail.

These attributes are used to annotate the image to describe the type of data that is being displayed and

how it was processed.

Attribute Description
fileTitle title of file
timeStartY ear Start Year of data
timeStartDay Start Day of year of data
timeStartTime Start Time in milliseconds of year of data
timeStart ASCII start time string (see ctime(3))
timeEndY ear End Y ear of data
timeEndDay End Day of year of data
timeEndTime End Timein milliseconds of year of data
timeEnd ASCII end time string (see ctime(3))
compType composite type of data
compMaxPixel composite maximum pixel (seeimgMean(1))
inputM axPixel alias for compMaxPixel
sensor Sensor name
Sensor Name alias for sensor
sensorPlatform sensor platform
processedVersion processing version of data
inputMasks name of masks used in data processing
inputMasksl nt bit-mask of masks used in data processing
mapProjection name of map projection
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These attributes are used to determine how to extract and create the image product.

Attribute Description
scalingSlope calibration scale for conversion of input data to
geophysical values
slope
scale factor
Slope
scalinglntercept calibration offset for conversion of input datato
geophysical values
intercept
add_offset
I ntercept
XXXSlope calibration scale for conversion of input data to
geophysica valuesin XXX units. For example,
FahreinheitSlope
XXXIntercept calibration offset for conversion of input datato
geophysica valuesin XXX units
browseFunc default scaling function for imgBrowse
browseRange default data ranges for imgBrowse
validRange data ranges for imgBrowse if above missing
browseSlope browse scale for conversion of geophysical values
toimage
browsel ntercept browse offset for conversion of geophysical values
to image
browseCT default imgBrowse color table number

These attributes describe the MET/OZONE files used by the ocean color programs for MODIS/SeaWiFS
processing. If found and the user has select option -J, then the MET wind data will automatically be
overlayed as vectors and the OZONE datawill automatically be overlayed as contours (with no associated

colorbars).
Attribute Description
metl First input MET file
met2 Second input MET file
met3 Third input MET file
ozonel First input OZONE file
0zone2 Second input OZONE file
ozone3 Third input OZONE file
Options
-1 Buildstheimage at 1-to-1 resolution; do not try to resize the image

to a reasonable size. A built-in limit of 4096x4096 should not
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-afontfactor

-A fontpath

-b filename

-B

be exceeded. This option can not be used with -s option (it will
override). If irp/irl areused with -B option, this option should be set.

Used to increase the size of the fonts by multipling the font
size calculations (for FreeType rendered fonts or Enscapsulated
PostScript output only). For example, a value of 1.2 will make
al fonts 20% larger than normal. The factor is applied equally
to al text. The fontfactor value must be greater than zero. THIS
SHOULD BE THE FIRST OPTION SPECIFIED.

Defines the font path for True Type fonts or the font face
for PostScript (e.g., Helvetica (default), Times, etc.) If the file
$APS DATA/imgBrowsefont exists and True Type fonts are
being used, then thisfile is used.

Reads in the given blotch file and overlays each region over the
image.

Definesasubsection of theoriginal imagefor output. Not to be used

isp=isp,iep=iep,isd=id,iel=iel,irp=irp,initH the -s option.

-B

Keyword Description

isp the starting sample number

iep the ending sample number

is the starting line number

iel the ending line number

irp the replication factor along the
samples dimension

irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negative irp is used
to enlarge or magnify the image.

Note that by default imgBrowse will try to resize the image to fit
a computer screen, so that if the user sets irp/irl the results might
not be as expected. The -1 option will force imgBrowse to use the
defined sizes.

Defines a subsection of the original image based on geographical

nlat=nlat,d at=d at,wlon=wlon,el on=el aaorptngbesifairioutput. Cannot be used with the -s option.

Keyword Description
nlat the latitude of most North
Western point
dat the latitude of most South
Eastern point
wlon the longitude of most North
Western point
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-c options

Keyword Description
elon the longitude of most South
Eastern point
irp the replication factor along the

samples dimension

irl

the replication factor along the
lines dimension

The irpl/irl indicates the number of samples/lines to skip or repeat

(see previous -B description).

Sets options that control the colorbar, where:

Keyword Description
num_|labels the number of labels (> 1)
label_format C-style printf format
ct_num the colortable to use
lut file containing a colortable
location where to place the color
(‘bottom’ for bottom, 'left’ for
left of image)
reverse reverse the colortable
brighten add/subtract bias to/from
colortable
bad use to set the bad data value
color (default iswhite)
invalid use to set the no datavalue
color (default is black)
background use to set the background color
(default is white)
name use the name of the color table

The keywords reverse and brighten must follow the color table

entry (either ct_numor lut).

The current available colortables are

Number Name Description

0 nrl NRL Rainbow
1 bios NASA Bio Sphere
2 ndvi NASA NDVI
3 diff Blueto Red
4 neg Negative Radiance
5 chlor Goddard

Chlorophyll-a
6 vis Visibility




imgBrowse

Number Name Description

7 sst Sea Surface
Temperature

8 jhu-sst Johns Hopkins Univ.
APL SST

9 hue2 Hue 2
10 rainbow Rainbow
11 purple-red Purple Red Strips
12 vis2 NRL Visibility
13 €0s EOS colortable
14 models Models colortable
99 gray Greyscale

The lut table refers to a colortable in either the SeaDAS format
(- 'ut), the NSIPSformat (. ct ), or XVision format (. pal ).

Example of option usage: -c sst,brighten=2

-C num Sets colortable (see table above).

-C Sets the contour overlay options, where:

product=name,range=n:m:l,scale=n.m,offset=n.m,netcdf=file

Keyword

Description

netcdf

NetCDF file containing data
to produce contours for. Must
contain 1 or 2-dimensional
latitude and longitude arrays
describing the navigation at
every point.

hdf

APS file containing data to
produce contours for. Must
contain APS compatible
navigation.

bathy

ETOPO bathymetery fileto
produce elevation contours for.

product

name of product to produce
contours for

timestep

O for first timestep, 1

for second, ... etc. (most
significant dimension of 3 or 4
dimensional product)

depth

O for first depth, 1 for
second, ... etc. (second most
significant dimension of 4
dimensional product)

range

3 element, colon separated
declaration of contour points.
the first element is the number
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Keyword

Description

of contour points, and the
second and third elements are
the minimum and maximum
contour points respectively.
The contour pointswill be
evenly spaced between the
minimum and maximum.

contour_point

4 element, colon separated
declaration of an individual
contour point. This option
may be used separately or in
addition to the range option.
Thefirst element is a contour
point value, the second through
fourth elements are the Red,
Green, and Blue respectively
describing the color for the
contour. If this option is used
after arange declaration, the
contour and color will be
appended to the current list of
contour points.

invalid set avalue that will be ignored
asinvalid when scanning the
product data.
scale scale to modify the input data
offset offset to bias the input data
units string representing specific
units
latitude set latitude product name
longitude set longitude product name
lonlat switch notion of lonlat ordering
interpolate Set to zero to prevent lat/lon
interpolation
drawpoints set to greater than O to turn
vertice drawing on
verbose increase verbosity
wlon the western most longitude for
bathy option
elon the eastern most longitude for
bathy option
nlat the northern most latitude for
bathy option
slat the southern most | atitude for
bathy option
isp the starting sample number

10
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Keyword Description
iep the ending sample number
isl the starting line number
iel the ending line number
subsamp subsampling ratio for input data
labels draw labels (1) or do not (0)
precision set number of linesto use

to draw curve between
consecutive contour vertices

frac set curviness of contour curves.
should be between 0 and .5,
lower numbers produce sharper
curves, larger numbers produce
curvier curves.

line_width set line width of drawn contour
lines

The color table used for contour drawing is set in the usual way (i.e.

by using the -C option with a number, or by setting the color table
options). The color table should be set before defining the contour
parameters. Different color tables may be used for each contour by
choosing a color table between each contour statement. The default

color table may be reset by setting the color table to -999 (i.e. -C
-999).

-C

range=21:-.5:.5,units=meter s,product=Surface Elevation,netcdf=file

Thiswill read the product "Surface Elevation" from the file "file"
and create contours at 21 levels spaced evenly between -.5 and .5.
The latitude and longitude arrays will be read from their default
names of Latitude and Longitude respectively.

-d Turns on debug output (may be very verbose)

-E Adds text indicating this product is "EXPERIMENTAL".
Additionally if there is a file named experimental.png in
$APS DATA, it will use that file as the watermark (-w overrides

this behavior).

-f [linear|log|log10] Selects Function used for scaling (defaults to linear).
-g draw=[0|1],color=[R:G:B]| Sets grid overlay options, where:
name],spacing=f,lat_spacing=lat,lon_spacing=lon .
lat_label=[1[23],lon_label=[1] Keyword Description
2|3],lat_label_color=[R:G:B| draw turn on (1 - default) or off (0)
name], lon_label_color=[R:G:B| grid lines
name],lat_label_modulo=n,lon_label_modulo=n, color color (0.0 - 1.0) used to draw
line_width=w,sytle=[Ol1| grid lines. May be defined as
2],label_format=[dmsjdd] RGB triplet or named color.

spacing lat/lon spacing between grid

lines

11
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-G dir

-I interlace=[0|1|2] ,band=0,flip=[O|
1] timestep=n,scal e=f,of f set=f

Keyword Description
lat_spacing spacing between latitudinal grid
lines
lon_spacing spacing between longitudina
lines
lat_label 1 - for labels on left of image
2 - for labels on right of image
3 - for labels on both sides of
image
lon_label 1 - for labels on left of image
2 - for labels on right of image
3 - for labels on both sides of
image
lat_label color set color of latitude labels
lon_label _color set color of longitude labels
lat_label_modulo skip n grid lines for latitude

labels

lon_label_modulo

skip n grid lines for longitude
labels

line_width set the width of the grid lines
(default=1.5)
style line style: 0-solid, 1-dashed, 2-
dotted
label_format format of labels (dd for decimal

degrees) (dms for degrees,
minutes, seconds)

For example, -g color=green,spacing=0.5,style=2 draws green
gridlines spaced every 0.5 degrees.”

Name of the input data directory. Defaultsto SAPS _DATA.

Create the image only. In this case the border, the color table,
and annotations, etc. will not be drawn. However, the logo and

watermark are still drawn.

Sets options for the input image, where:

Keyword Description
interlace the interlace mode for the 3-D
input data set
band selected band to display
flip flag to flip the input image (O-
no/1-yes)
timestep choosetimediceof 3or 4
dimensional product
scale factor scale the input data
add_offset add offset to input data

12
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| file

-K options

-L file

-L

file=file,width=w,height=h,x=x0,y=y0

The scale and offset are useful for simple linear transformations of
the input data.

Sets the bathymetery option for overlaying a 30m bathymetry
contour over image using the given input file. See imgBathy(1)
and imgMakel atLon(1) on how to create this file. The function
apsM akeBathy in the apsScripts.sh file automatically creates the
appropriatefile.

Used to overlay the met/ozone data used by the file over the image.
The MET wind data is overlayed as vectors and the OZONE data
isoverlayed as contours.

Definesthelocation (if any) of the classification of theimage. May
be set to 0 (no classification) or 1 (classification written to top and
bottom on image).

This option is used to create a colorbar consisting of breakpoints.
That is data between breakpoints will be all set to the same color.
Each break point is separated by semicolons (;) and the color is set
after the break point with a colon (). Each component of the color
(red,green,blue) are separated by commas (,). For example,

-K 0:0,0,0;20:1,0,0;40:0,1,0 -r 0,40 ifile sst sst.jpg

will create an image of sst such that all pixels less than O will be
black. Those from 0 to 20 will be red, those from 20 to 40 will be
green.

Sets the options used to control the landmask, where:

Keyword Description
draw draws (1) or does not (0) the
land mask
color defines the color of the
landmask
file sets the name of the input
landmask file

The input landmask file may be the default SEADAS file
$APS_DATA/ | andmask. dat or an NSIPS created landmask
file.

Setsthelogo file

Sets the options used to control the logo, where:

Keyword Description
file sets the name of the input logo
file
xsizejwidthlw sets the width of the displayed
logo
ysizelheight|h sets the height of the displayed
logo

13
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-m mapFile:mapName

-M NAMEL;,NAMEZ2;NAME3

-N file

-0

Keyword Description
X sets x-location of the displayed
logo
y sets y-location of the displayed
logo

Use the following mapFile and mapName for navigation.

Name of masksto use. Multiple mask names must be separated by a
semi-colon";". A color may be assigned for each mask by following
the mask name with a colon ":" and an RGB triplet separated by
commas. For example,

-M CLDICE;ATMFAIL

or
-M CLDICE:0.8,0.8,0.8,ATMFAIL:0.5,0.5,0.5

Read in file and place these notes at the bottom on the image. This
fileisasimple UNIX text file and each line is written verbatum to
the bottom on the image.

Sets options that control the output file, where:

format=format,compress=d,quality=85,level =3, transcolor=[R:G:B|

name]

-OXx

-pfile

-Qfile

-r min,max

Keyword Description
format output format of file (e.g. jpg)
compress TIFF file compression (' for
JPEG, 'd' for deflate)
quality JPEG compression quality
(1-100, defaults to 85)
level deflate compression level (1-9,
defaults to 6)
transcolor color to use for transparency

Theformat is atypical file extension, like jpg or png.

An apha channel will only be written to a format that can handle
one. Presently, this option islimited to TIFF and PNG formats.

Sets the offset in the |og10 function.

Place points or symbols from the file on the image (see FILES
below).

Get political boundaries from $APS_DATA/polbnd.dat in Piskor's
format and overlay them on the image.

Creates athumbnail file in JPEG format. This thumbnail isasmall
version of the output image without all the annotation and border.

Select range of input data for scaling. Defaults to min/max of each
product's validRange parameters. Failing that it uses the min/max
of product. Failing that it is set to min/max of all reals.

14
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-sw,h Sets the size of output image. Used to reduce or enlarge the size of
the output. Defaults to size of original image. Cannot be used with
the -B or -1 options.

-Sslope,intp Set the slope and intercept to use for scaling the image
-t file=file,color=[R:G:B]| Set options that provide ship track overlays, where:
name] line_width=w,font_size=f,|abel=label ,skip=n,delim=d,col s=lat:|on,points=[ 0|
1],symbol=n
Keyword Description
file pathname of the ship track file
delim set the delimeter between
columnsin file. Default is tab.
cols set columns which contain the
lat/lon (O-relative)
skip number of records from top of
fileto skip
color set desired color for ship track
file
line_width set the width of the ship track
(default=1.0)
font_size set size of label
label set ship track label
(default=filename)
no_label not draw |abel
points set to 1 to draw track as points
rather than line-segments
symbols set to symbol type for draw
points

These options allow the user to apply a ship track to the output
image. The default track fileisa UNIX tab-delimited text file with
latitudesin column 1 and longitudes in column 2. The latitudes and
longigtudes are expected to be in decimal degressin the range (-90
to 90) and (-180,180), respectively.

If the input file uses a different delimiter, the user can change it
using the delim keyword. Thefirst n lines might be skipped (if for
example there is a header), using the skip keyword. Lastly, if the
latitudes and longitudes are located in different columns, then the
user may set them using cols, like'cols=2,3'.

The other options allow the user to define the color, line width, and
labeling for the ship track.

-T Modify the default strings for image.
title=title,date=date,units=units,sensor=sensor,long_name=long_name,stri=strl,str2=str2,str3=str3,text=text:lat:lon:type:s
Keyword Description
title to replace file name (upper l€eft)
date to replace data (upper right)

15
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-U type

-V

Keyword Description
long_name to replace long name (upper
middie)
units to replace units
sensor to replace sensor
strl to replace top string on lower
right before logo
str2 to replace middle string on
lower right before logo
str3 to replace bottom string on
lower right before logo
text to add atext symbol to plot

Used to create a world file that describes the navigation of the
output file. A world fileisasimple text file that will contain either
map coordinates (type=1) or geographical coordinates (type=2).
The world file will be named after the input file with the addition
of the letter w (e.g. if the output fileiswor | d. j pg, theworld file

will bewor | d. j pgw).

Vector overlay option

nogaps=file met=filepctides=filetimestep=[0

1],

color=R:G:B,factor=n.m,scale=n.m,units=string, Keyword

arrow_px_len=n,line_width=w

Description

nogaps file containing nogaps wind
vectors to overlay
met file containing NCEP MET
wind vectors to overlay
pctides file containing PCTides current
vectorsto overlay
ncom file containing NCOM current
vectors to overlay
vfile for the v-component NCOM
vector file.
timestep O for first nogaps timestep, 1
for second
depth O for first depth, 1 for
second, ... etc.
factor define the representation of one
arrow length
units string representing specific
units
scale scale to modify the input vector
data
offset offset to modify the input
vector data
subsamp subsampling ratio for input data

16
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-V

-W file

-W file=file,draw=[0|
1],color=R:G:B,tolerance=t

Keyword Description
latitude sets latitude product name
longitude sets longitude product name
lonlat switch notion of lonlat ordering
ucomp sets U-component product
name
vcomp sets V-component product
name
thresh minium windspeed threshold
needed to draw vector
color set desired color (0.0-1.0) for
vector file
arrow_px_len length of standard vector
(default is 20.0 pixels)
line_width the width of the vector lines
(default=1.5)
verbose increase verbosity
For  example, -V factor=0.25,scale=0.5144,units=" m/

s' ,pctides="file',color=0:1:0, renders pctide data from converted
from knots to m/s (0.5144), in green, where a vector of 20 pixels
represents 0.25 meters.

verbose output (use more than onceto increase programs verbosity)

defines the input coastline file. Defaults to $APS_DATA/
wor |l d_01. dat.

Sets up options used to draw coastline, where:

Keyword Description
draw draw (1) or not draw (0) the
coastline
color set the color of the coastline
file define the input file of the
coastline
tolerance defines the tolerance to reduce
coastline resolution

Thetoleranceisused by the Duglas-Peuker algorithm to reduce the
resolution of the input coastline file. This is useful when the input
fileand output image contain alargeregion of theearth, by reducing
the number of points draw by the graphicslibrary. A value of 0.05
isgood for a coarse coastline for the entire world. A smaller value
will yield better resolution.

The file is used to set the input coastline file. It can be set to an
NSIPS derived coastlinefile.
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Files

-w file

-Y name

-Z file
--help

--version

$APS_DATA/ br owse/
wor | d. dat

$APS_DATA/ common/
| andmask. dat

$APS ETC/ | ogos/

i mgBr owse. | ogo
$APS DATA/ br owse/
pol bnd. dat

$APS_DATA/ br owse/
experimental . png

synbol s. dat

Use file as watermark image. The image will be scaled to fit the
product image and overlayed on top of it. This should be an image
created with transparency so that whenitisoverlayedit will givethe
illusion of a watermark (recommend creating a white image with
apha channel set to 20-30% opacity).

Prevents the drawing of masks on the image, unless dealing with a
true color image, then enables drawing of masks on theimage. This
option will not override masks set with -M, but this option must be
used when dealing with true color imagesin order for the masks set
with -M to be drawn.

Prevents the drawing of the coastline on the image.

Name of product containing true color image. (default: true_color)
The product may be in another file. In that case this option is used
like-Y filename:prodname.

Read in file to set options
Print out asmall help guide.

Print out version of software and quit.

This is the default coastline file. It is part of the Naval Satellite
Image Processing System (NSIPS).

This is the default landmask file. It is part of the SeaWiFS Data
Analysis System (SeaDAS).

Thisisthe default logo file which contains the default logo to apply
to the image. This can be a symbol link to alogo file. See the - L
option for default formats.

Thisisthedefault political boundry file. Only used when - p isused.

This is the default watermark file that is used by the - E option to
write the words experimental over the image.

Thisfile alows the user to define and apply symbols to the image.
The format is white space delimetered UNIX text file in columnar
format. The first two columns are the latitude and longitude in
decimal degrees with negative being South or West. The next
column contains the symbol type: O for filled box, 1 for outline of
box, 2 for hig filled box, 3 for big unfilled box, 5 for a star). The
next column is a scale parameter to increase/decrease the size of
the symbol. The next three columns describe the color as an RGB
triplet given in floating point values (i.e, 0.0to 1.0). Starting at text
column 42, the rest of the line is used as a text string which will
be printed next to the symbol. A '# as the first character of aline
indicates a comment and the line will be skipped.
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track. dat Thetrack file allowsthe user to define and apply ship track or other
transect over theimage. Thefileformat isawhite space delimetered
UNIX text file in columnar format. The only two columns are the
|atitude and longitude in decimal degreeswith negative being South
or West. A '# as thefirst character of aline indicates a comment
and the line will be skipped.

bl ot ch. dat The blotch file allows the user to define and apply polygon areas
over the image. The file format is a UNIX text file which begins
with a single line containing the number of blotches (n) in the file.
Thisisfollowed by n groupsof linesfor which thefirst line contains
the name of the region and the second line contains the number of
longitude, latitude (m) pairsin the polygon. Thenext mlinescontain
two space delimeted columns containing the longitude and latitude
of the points on the polygon. All polygons are assumed to be closed.
A '# asthefirst character of alineindicates acomment and theline

will be skipped.

vector files The vector overlay function can handle files produced by the
PC-TIDES, NOGAPS, NCOM, and SeaWiFS/MODI S climatol ogy
MET files.

contour files A contour file must contain the following attributes....

Environment Variables

$APS DATA This environmental variable should point to the APS's data directory. It is used to find
static datafiles like the coastlinefile.

$APS_ ETC  Thisenvironmental variable should point to the APS's etc directory. It is used to find user
configuration data files like the logo.

Examples

To create a true color image with coastline overlays and other proper annotation from the file
S20000001175612.L.3 HNAV.

Example 3. Creating a TIFF true color image

% i ngBr owse S20000001175612. L3 HNAV true_col or S20000001175612 true_color.tiff

Figure 2. True Color Image

Example 4. Overlaying aregion of interest on image
A region of interest (or blotch) isageneral geographical polygon that used by APSfor thetime series data

extraction capability using imgT Series. The - b can be used to create an image in which those polygons
are overlaid on the image. For example,

% i mgBrowse -b M ssBi ght. bl otch orbvi ew 2. 2003295. 1022. 184037. D. L3. seaw fs. MSB. v10
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Figure 3. Region-of-interest Overlay

Example 5. Contours

The - C allows the user to overlay contours over an image. In this example, modeled salinty values from
26 ppt to 36 ppt are overlaid on a chlorophyll-aimage.

% i mgBrowse -C -999 -C |line_w dt h=1, unit s=ppt, product=Sal i nity, range=11: 26: 36, netc
ng ppt, p y g

Figure 4. Salinty Contours Overlaid on Image

Example 6. Change grid overlays on image

The - g provides options to enhance the default grid options. For example,

% i ngBr owse -g col or=green, styl e=1, | abel _format=dd or bvi ew 2. 2003295. 1022. 184037. D

Figure 5. Output Image

Example 7. Create theimage only

The-i restricts the output to the image only and does not provide the border and any text annotations.
However, grids, coastlines, masks, etc. are still available. In this example, the grids are turned off using
the- g dr aw=0 option.

% i ngBrowse -i -g draw=0 orbvi ew 2. 2003295. 1022. 184037. D. L3. seawi fs. M5B. v10. 1100m

Figure 6. Image Only

Example 8. Discrete Colors

The - K allows the user to set a discrete color table consisting of “breakpoints’ that are used to define the
colors based on data values. In this example, the chlor_a product is shown with discrete values.

% i ngBrowse -K' 0: bl ack; 0. 1: red; 0. 2: 255, 165, 0; 0. 4: yel | ow; 1. 0: 0, 255, 0; 2. 0: 0, 255, 255;

Figure 7. Discrete Colors
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Example 9. Annotations
The- Nand - T options alow the user to define text that will be displayed on the image. In this example,

a short notes file was created indicating this was an albedo test image. The strings right side provide the
values used during the test.

$ cat notes.txt

This i mage shows a test run using a different threshold for the cloud detection al
It was run on a image that showed no obvi ous clouds and Lt865 was high in coastal

Not e the bridge over Lake Ponchartrain can be seen in this imge.
% i mgBrowse -N notes.txt -T strl="APS Test Run #12',6 str2="Al bedo Val ue Test', str3=

Figure 8. Notesand Annotations

Example 10. Ship Track

The - t allows the user to overlay (ship) track over an image. In this example, a ship track from a Miss
Bight cruise is overlaid on the image in black. To zoom into the area of the original image covered by the
ship, the - B option is used. The spaci ng option for grids are also set to every 15 minutes (or quarter
of adegree).

% i ngBrowse -B nl at =30. 5, sl at =29. 5, el on=-87, W on=-89 -g spaci ng=0.25 -t fil e=~/ V5B

Figure 9. Ship Track Overlaid on Image

Example 11. Vector

The - v allows the user to overlay vectors over an image. In this example, “curvy” vectors from a model
are overlaid on a chlorophyll-aimage.

% i mgBrowse -g spaci ng=1 -V col or=bl ack, i ne_wi dt h=2, t hr esh=. 05, subsanp=8, f act or =.

Figure 10. Vectors Overlaid on Image

Caveats

These are the known problems/bugs with the software.

The maximum image size is limited to 4096 X 4096. This limit is imposed by the off-screen rendering
functions of the Mesa 3-D graphics library. This limit can be increased by changing MAX_WIDTH and
MAX_HEIGHT in Mesa/src/config.h and recompiling the Mesa library(in fact we have increased these
two values from 1280 X 1024), and then recompiling this program with the new library.

This program can not navigate on images which are not warped (like the Level-2 files). Additionaly, the
warped files must have been created by the program imgMap(1).
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All symbols are drawn in white. There is no option to change these.
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Name
imgCoards — add COARDS compliant attributes

Synopsis
i mgCoar ds [options]ifil e[dataset dataset...]

Description
imgCoards will update the products either specified on the command line or read from the prodList file
attributewith COARDS compliant attibutes. Thefollowing attributeswill be set: long_name, units, format,

scale factor, add offset, and __ FillValue. Additionally, the dimension names for each product will be set
to Latitude and Longitude.

Options

-l Set dimension scales. This is an HDF feature designed to associate navigation with
each dimension. The map coordinates for the first row and left-most vertical column are
projected and set as the dimension scale for the respective dimension. The 3rd dimension
of a 3-dimensional dataset is set to the index. This is only appropriate or recommended
for "square" projections such as Mercator or Equi-Rectangular.

-S Use HDF Library's definition of scale factor and add offset: unscaled = scale factor *
(scaled - add_offset). Default is COARDS definition: unscaled = (scaled * scale factor)
+ add_offset

-X hame Set x dimension name. Default: Longitude.

-y name Set y dimension name. Default: Latitude.

-v Verbose output

--help Print out a small help guide.

--version Print out version of software and quit.
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Name

imgConvert — convert APS products to another output image format.
Synopsis
i mgConvert [options]ifil e basenane dat aset dat aset ...

Description

By default, the program imgConvert will output each data set specified on the command line to its own
output file. The output file can be one of: (1) a ssimple binary file; (2) an ENVI formatted file; or (3)
a TIFF image file (with GeoTiFF tags if navigation exists). In some cases, much of the navigation and
ancilliary datawill not be present in the resulting file as some of these formats are not tuned for this type
of information.

For binary files, the image is simply written as native floats. The -1 option can be used to output the data
set inits original type (usually a 16-bit integer). The output files will be named by appending the name
of each data set with the extension . bi n.

For ENVI output, the result is actually two files. One is a binary dump of the input data converted to
floating point. The second fileisan ENV | header which describesthe datain the binary file. If theinput file
contains navigation information in the NRL format (see maps(1) ), then the map projection information
iswritten to the ENVI header. Note: The NRL projection software is based on the USGS projection code
and contains over 30 different projections. Currently, imgConvert will only handle the Mercator map
projection. The ENVI format may also be written in multibanded format (see -M). For each single-banded
output ENVI file (default), the output file name will consist of the basenamne with the name of each
data set product and the extension . envi . The ENVI header file will have the extension . hdr further
appended to it. For a multi-banded ENVI file, the basenarne will be the output filename. The ENVI
header filein this case will be the basenane with the extension . hdr .

For TIFF files, the image data will be written to a TIFF formatted file. If the input HDF file contains
navigation, then GeoTIFF tags will be appended to the TIFF file. The default is to write out the data in
floating point format. The -1 option may be used to leave the dataiin its stored format. The output file will
be named by appending the name of each data set with the extension. ti ff.

The user may specify the data sets for output by using regular expressions. These must be put in quotes
to protect them from expansion by the shell, however.

Options
-B defines a subsection of the original image for output.
isp=isp,iep=iep,is=id,iel=iel irp=irp,irl=irl
Keyword Description
isp the starting sample
number
iep the ending sample
number
is the starting line
number
iel the ending line
number
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-d
-l

-m mapFile:mapName

Keyword Description

irp the replication factor
along the samples
dimension

irl the replication factor
aongthelines
dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negativeirp is used
to enlarge or magnify the image.

Turns on debugging output.
Do not convert data from original format.

use the following mapFile and mapName for navigation.

-M Put al bandsinto asinglefile (available only for ENVI files).

-S Makes GeoT | FF tags standard used-tags. Programs such as Falcon
View do not support user-defined tags.

-Tjd Sets the compression option to: JPEG Compression (j) or defalte
compression (d)

-v Verbose mode

--help Print out asmall help guide.

--version Print out version of software and quit.

Examples

To create an ENVI file of remote sensing reflectances from the file S2000001175134.N3 HNAV:

Example 12. Extracting Remote Sensing Reflectance Productsinto a single ENVI

file

$ ingConvert -M S2000001175134. L3_HNAV S2000001175134.envi "rrs_*"

$ |'s S2000001175134*

S2000001175134. envi S2000001175134. envi . hdr

To create a GeoTiFF file of diffuse attenuation at 512 nm from the file S2000001175134.N3_HNAYV:

Example 13. Extracting Diffuse Attenuation into a GeoTiFF file

$ ingConvert S2000079181416. L3_HNAV_GOM S2000079181416.tiff K 532
$ |'s S2000079181416*
S2000079181416_K 532.tiff
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Notes

The binary files produced by imgConvert are in native format. If the file is transferred across platforms,
the user will have to handle any and all byte swapping. For example, if writing out abinary file on an SGI
and reading theimage into MATLAB on a PC. Some formats (like TIFF) and software (like APS) handle
the platform conversion automatically.
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Name

imgConvolve — compute convolution transformation using a kernel
Synopsis
i mgConvol ve [options]ifileofile[product product...]

Description

imgConvolve is used to perform atransformation that gives each pixel in an image anew vaue that isa
function of the pixelsin itsimmediate neighborhood. The image to be transformed isin 2-D product array
in ifile and the resulting transformed image is stored in an product written to ofile with the same name.
The transformation array is user defined and stored in the ofile array as “kernel” (currently user can only
use the two predefined kernels and the code does not store the kernel in the output file). Note that if the
row number KROW or column number KCOL of the kernel is even, the pixel to the top and left of center
isthe default central pixel.

The covolution function is:
P(x,y) = Sum of [K(i,j) * P(x+i,y+)]

where P is the pixel value at column x and row y, K is the kernel, i ranges from -KROW/2 to KROW/2,
and j ranges from -KCOL/2 to KCOL/2. The results are not normalized (see -n option, however).

Options
-k type select from afew predefined kernels
1 = Low Pass Filter, 3x3 kernel
| 1/9, 1/9, 1/9 |
| 1/9, 1/9, 1/9 |
| 1/9, 1/9, 1/9 |
2 = Centre-Wighted Edge Detection, 3x3 kernel
| -1/8, -1/8, -1/8 |
| -1/8, 1, -1/8 |
| -1/8, -1/8, -1/8 |
3 = Gaussi an Snoot hing, 5x5 kernel
| 1/106, 1/106, 1/106, 1/106, 1/106 |
| 1/106, 9/106, 9/106, 9/106, 1/106 |
| 1/106, 9/106, 18/106, 9/106, 1/106 |
| 1/106, 9/106, 9/106, 9/106, 1/106 |
| 1/106, 1/106, 1/106, 1/106, 1/106 |
-nN Normalize the array, that is divide P(x,y) by N.
-S Sobel edge detection.
-V Forces imgConvolve to run in verbose mode.
--help Print out a small help guide.
--version Print out version of software and quit.

27



imgConvolve

Examples

This call computes aLow Pass Filter on al productsin the given file.

Example 14. Applying Low Pass Filter to All Productsin a File

$i ngConvol ve -kl MODPM2004011194000. L3_NOAA MSB j unk

This call computes the Center-Weighted Edge Detection on only the remote sensing reflectance products.

Example 15. Applying Center-Weighted Edge Detection to only Reflectance
Productsin a File

$i mgConvol ve -k2 MODPM2004011194000. L3_NOAA MSB junk2 'rrs_*'
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Name

imgDiff — compute difference between product(s) in two files.
Synopsis
imgDi ff [options]ifillifil2ofile[product product...]

Description

This program computes a simple difference for al productsin two input files writing the result to athird
file. The user may select the products, which must exist in both input files (though the -A option will allow
of alias names to be created), on the command line after the output filename. If no products are given on
the command line, then imgDiff will usethefile attribute 'prodList to obtain the list of productsif it exists.

If the output file is actually one of the input files, then the product name for the difference image will be
the product name plustheterm“_di ff".

The simple difference is comuted as |1 - 1. The difference is only calculated for good pixels which are
those that have not been masked (e.g., set to LAND/CLDICE) and are not invalid. If the pixel was masked
out the result will be zero. If the pixel isinvalid in either image, it is considered invalid in the output.
The difference is normally written to the output file using the same scaling as the input file. This can be
overridden using the -f option

Besides the simple difference, imgDiff can compute the percent change, percent difference, and the ratio
of the two input images. These products will be added to the simple difference (unless the -d option is
used). The names of these products will be the product name plus “_per _chg”, “_per _di ff”, and
“ratio”.

The percent changeisdefined as: 11 - 12/ 15

The percent difference is define as:

I;,-1,
1)

2

The above two products are normally written out as unsigned 16-bit integers with a resolution of 0.01
per scale. Thus, the output contains value in the range from -327.67% to 327.67%. If more precision is
required, the -f option will output these as floating point images.

Theratioisdefined aslq / I,. If either value is zero, the ratio will be defined as one.
Options

-A name=dlias,... This option allows the user to give alias's to products so that
differently named products may be differenced. For example, one
file may contain chl _oc3 and the other chl _oc3m Thus the
option- A chl _oc3=chl _oc3muwill then match thechl _oc3
product from the first file with the chl _oc3mproduct from the
second file.

-C Additionally compute the percent change.
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-0

Only write output file if a difference is actually computed. If the
two files show no difference this option will cause not output to be
generated.

Turn on debugging messages.

For each product, the difference will be written using the same data
calibration used as the input file product. This option allows the
user to force the differences to be written as floating point.

Count up the number of imagesthat have differencesand returnthis
number as an exit status.

Use the given range for data filtering when computing the
difference. Therange is applied to both data sets.

Do not write output file. If this option is used, then the command
line should not contain the output file name. Normally used with
the -k and -v options.

Define output file.

name=name,format=format,conv=conv

-sdope,int

-t O[1]23}4)5

--version

Keyword Description
name name of the output file
format format of the output file
conv convention of the output file

Additionally compute the percent difference.
Silence all output.
Additionally compute the ratio.

Perform araw data file comparison. In this case, the two products
are compared uncalibrated. For example, if a product is defined as
i nt 16 typesin both files, the actual integers are compared. This
option precludes any of the other difference products (difference,
percent change, and ratio).

Thisoption allowsthe user to specify the scaling slope and intercept
to use for the output product. By default, the scaling of the product
in the first file is used. Care must be taken when using this option
asit appliesto ALL output products.

This sets the output type and is used in combination with the - s
option. The values are: (0) for same as type/scaling as input, (1)
for 8-bit integer, (2) for 16-bit integer, (3) for 32-bit integer, (4) for
floating point, and (5) for double precision.

Turn off masking check.

Forces imgDiff to run in verbose mode.

Print out a small help guide.

Print out version of software and quit.
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Examples

Inthefirst example, al the productsin the 2.3 file (stored in the file attribure ‘prodList’) will be subtracted
from the 2.4 file with the differences stored in the DIFF file. The product names will be consistant across
al files. That is, the product 'rrs_412' found in both the 2.3 and 2.4 files, will yield aproduct called 'rrs 412
in the DIFF file.

Example 16. Producing a Difference Between Files Created Using Two Versions of
APS

$i ngDi ff S2000208182716. L3_HNAV_2. 4 S2000208182716. L3_HNAV 2. 3 \
S2000208182716. L3_HNAV_DI FF

In this case, we only compute the difference images for the remote sensing reflectances.

Example 17. Producing a Difference Between Files Created Using Two Versions of
APS For Only Reflectance Products

$i mgDi ff S2000208182716. L3_HNAV_2. 4 S2000208182717. N3_HNAV_2.3 \
S2000208182716. L3_HNAV_DI FF "rrs_*"

Below isan example of using the same output file asinput file. Note, that in this case, the output products
will be stored back in the 2.4 file with the names:. "rrs 412 diff", "rrs 443 diff", etc.

Example 18. Producing a Differ ence Between Files Created Using Two Versions of
APS For Only Reflectance Products (Output Same as an I nput)

$i myDi ff S2000208182716. L3_HNAV_2. 4 S2000208182717. N3_HNAV 2. 3 \
S2000208182716. L3_HNAV 2.4 "rrs_*"

If the user isonly interested in whether there are differences and not in the differences themselfs, then the
-k option will be useful. Thusit fallsthat we are normally not interested in the output file, so the -n option
isnormally selected. Here is an example, using a shell script:

Example 19. Deter mine Difference Results on a Series of Input Files

dirl=/rs/lvl 3/ seaw fs/ 2.3/ M ssBi ght/ 2001/ an
dir2=/rs/lvl 3/ seaw fs/ 2.4/ M ssBi ght/ 2001/ an
find $dirl -type f > /tnp/a.list
find $dir2 -type f > /tnp/b.list
list="cat /tnp/a.list /tnmp/b.list | sort | uniq
for f in $list

if imgDiff -kn $dirl/$f $dir2/$f K 532

t hen

echo $f differs

fi

done
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Name
imgDump — dump data from HDF file

Synopsis
i mgDunp [options]ifillofileprod
Description

This program is used to make ASCII dumps of data from an HDF file. By default, each pixel over land or
with amask value of non-zero (using the default mask of LAND, CLDI CE) will be printed. The user may
select from one of several desired output formats (see FORMATS).

Options
-B Define a subsection of the original image for output.
isp=isp,iep=iep,id=id,iel=idl,irp=irp,irl=irl
Keyword Description
isp the starting sample number
iep the ending sample number
is the starting line number
iel the ending line number
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negative irp is used
to enlarge or magnify the image.

-B Define a subsection of the original image based on geographical
nlat=nlat,d at=slat,wlon=wl on,el on=el @modroimgbesairioutput.

Keyword Description

nlat the latitude of most North
Western point

sat the latitude of most South
Eastern point

wlon the longitude of most North
Western point

elon the longitude of most South
Eastern point

irp the replication factor along the
samples dimension
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Keyword ‘Deﬂ:ription
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat
(see previous -B description).

Selects the desired format. May be either fox (default) ko or latlon.

Use givefile for the land mask file (default SAPS_DATA/ | andnmask. dat )
A comma separated list of flag namesto use for data masking (default isLAND,CLDICE).

Thisfilters the data by range. Only data falling within these limits will be dumped.

-F name Name of input mask data set (default 12_flags)

-L file

-M names

-rm,n

-v Verbose output.

--help Print out a small help guide.

--version Print out version of software and quit.
Formats

FOX

KO

The following ASCII formats are available.

It was originally written to be used asinput to Dan Fox's model and therefore output's the Dan Fox File.

152YYYY MM NNNNN.NN EEEEE.EE DDD HHH SSS.SS

YYYY

4-digit year

MM

2-digit month

NNNNN.NN

8.2 latitude (degrees North)

EEEEE.EE

8.2 longitude (degrees East)

DDD

3-digit day of month

HHH

3-digit hour of month

SSS.SS

5-digit data value (e.g., sea surface temperature)

It was originally written to be used as input to Ko's model.

YYYY MM DD HH MM SSNNNNN.NN EEEEE.EE DDD HHH SSS.SS

YYYY

4-digit year

MM

2-digit month

DD

2-digit day of month

HH

2-digit hour of day
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YYYY MM DD HH MM SSNNNNN.NN EEEEE.EE DDD HHH SSS.SS
MM | 2-digit minute of day
SS| 2-digit second of day
NNNNN.NN | 8.2 latitude (degrees North)
EEEEE.EE| 8.2 longitude (degrees East)
SSS.SS|5-digit data value (e.g., sea surface temperature)

LATLON

Thisisasimple format that includes latitude and longitude and data.

NNNNN.NNN EEEEE.EEE SSSSSS.SSSSS
NNNNN.NNN | 9.3 latitude (degrees North)
EEEEE.EEE |9.3 longitude (degrees East)
SSSSS.SSSSS| 11.5 digit data value (e.g., sea surface temperature)




Name
imgFillGaps — fill in data gaps

Synopsis

i mgFi | | Gaps [options]ifile[product product...]

Description
imgFillGaps will....

Options
-i enableiteration.
-j int limit number of iterations.
-l disable use of 12flags.
-L file Usefile for landmask.
-l name mask string for ignore pixels
-M name mask string for replace pixels
-mint set maximum search distance
-n enable nearest neighbor fill
-v Verbose output
--help Print out asmall help guide.
--version Print out version of software and quit.
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Name
imgLandMask — create aland mask product

Synopsis
i rgLandMask [options]ifile[ofile]

Description
Thisprogram isused to create alandmask product for the given file. Theresulting landmask will bewritten
as2-D (or 3-D) byte data set with land pixels represented by the value 255 and the water pixels represented

by the value 0. If the land and water pixels are given as RGB triplets, then the output data set will have
three dimensions. The output data set will be named land_mask.

By default, the input landmask fileis $APS_DATA/ | andmask. dat file.

Options
-B Define a subsection of the original image for output.
isp=isp,iep=iep,id=id,iel=iel,irp=irp,irl=irl
Keyword Description
isp the starting sample number
iep the ending sample number
isl the starting line number
iel the ending line number
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negativeirp is used
to enlarge or magnify the image.

-B Define a subsection of the original image based on geographical
nlat=nlat,slat=d at,wlon=wlon,el on=el @odrpingbesiteiroutput.
Keyword Description
nlat the latitude of most North
Western point
dat the latitude of most South
Eastern point
wlon the longitude of most North
Western point
elon the longitude of most South
Eastern point
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Environment Variables

Files

-l #-or- -l r,g,b

-L landmask file

-Nn hame

-w #-or--wr,g,b

--help

--version

Keyword Description
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irpl/irl indicates the number of samples/lines to skip or repeat
(see previous -B description).

Output land pixels using the given value, which must between 0
and 255.

Note

Land and water pixels must have seperate values.
The second option will set the land pixels to the given RGB triplet
and produce a 3-D data set.

Thisoption is used to specify the input landmask file.

This option is used to specify another name for the output data set.
The default island_mask

Output ‘water' pixels using the given value, which must between 0
and 255.

Note

Land and water pixels must have seperate values.
The second option will set the land pixels to the given RGB triplet
and produce a 3-D data set.

Print out asmall help guide.

Print out version of software and quit.

APS DATA Thedirectory where all the data files exist. Defaultsto $APS_DI R/ dat a.

| andnask. dat

The landmask file.
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Name
imgMakel atL on — create “latitudes’” and “longitudes’ products for image

Synopsis
i mgMakeLat Lon [options]ifile[ofile]

Description
This program is used to create alatitude/longitude products for the given input file. The resulting products
are stored as 32-bit floating point numbers as decimal degrees (- west, + east). They are the same size as

the arraysin theinput file and are named latitudes and longitudes by default. This program is useful when
latitude/longitude is needed for every point in the image.

Options
-B Define a subsection of the original image for output.
isp=isp,iep=iep,id=id,iel=iel,irp=irp,irl=irl
Keyword Description
isp the starting sample number
iep the ending sample number
isl the starting line number
iel the ending line number
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negativeirp is used
to enlarge or magnify the image.

-B Define a subsection of the original image based on geographical
nlat=nlat,d at=5at,wlon=wl on,el on=el @modrplmgbeisairioutput.
keyword description
nlat the latitude of most North
Western point
dat the latitude of most South
Eastern point
wlon the longitude of most North
Western point
elon the longitude of most South
Eastern point
irp the replication factor along the
samples dimension
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-I name

-L name

--help

--version

keyword ‘deﬁcription
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat
(see previous -B description).

Rename the | atitudes data set to name.
Rename the longitudes data set to name.

This option will write the map coordinates (in meters) to the file.
The products will be named mapX and mapY .

Print out a small help guide.

Print out version of software and quit.
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Name
imgMap — project satellite images to map projection

Synopsis
i mgMap [opti ons] mapNaneifileofile[product product...]

Description

This program is used to project navigatable APS products to a map projection specified by the user. The
user should use the program maps(1) to create an “image map” that is, an image with a defined number of
samplesand linesand projection system. Eachimage mapisusually storedinasinglefilecalled “ maps.hdf”
Thisfile contains a series of user-defined image maps given a unique name.

The input file must contain either a latitude/longitude product (for each pixel) in the data file or a
control points grid. The control point grid is usually defined with the products “CP_Pixels’ “CP_Lines”
“CP_Latitudes’ and “CP_Longitudes’ These are created by default by various programs within APS.
Using these points to navigate over the input image (usually in the satellite sensor projection), imgMap
will fill in the output array from the nearest pixel in the input image. This program does not perform any
type of interpolation.

The list of products can use regular expressions. The user should quote them, however, so that they are
not interpreted by the UNIX shell.

This program can handle 2-D and 3-D input arrays. It is assumed that the 3-D datais stored in BIP format.

The program will append the folling file attribute to the output data file: mapProjection. This attribute will
point to the product which contains the mapName. The mapName product will automatically be appended
to the output file.

Options
-B Define a subsection of the original image for output.
isp=isp,iep=iep,is=id,iel=ie irp=irp,irl=irl
Keyword Description
isp the starting sample number
iep the ending sample number
isl the starting line number
iel the ending line number
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negativeirp is used
to enlarge or magnify the image.

-d Turn on debugging messages.
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-l Define the file (when producing mosiacs using -m) which is
appended to the inputFiles attribute.

-m Set the file type parameter to be amosaic file.

-M mapFile Use the given mapFile rather than the default version.
-v Forces imgMap to run in verbose mode.

--help Print out asmall help guide.

--version Print out version of software and quit.

Files

$APS_DATA/ maps. hdf  Thisisthedefault mapFilewhich containsthe map provided on the command
line.

Environment Variables

$APS_DATA Thisenvironmental variable should point to the APSs datadirectory. It isused to find the
default mapsfile. It not set, the -M option can be used to specify the user's map file.

Examples

This example will use wap al the remote sensing reflectance images located in
S20000001175612.L.2_HNAYV file using the MissBight image map located in the file ~/ladner/maps.hdf.

Example 20. War ping Reflectance Data Using Specified Map

% i mgMap - M/ home/ | adner/ maps. hdf M ssBi ght \
S20000001175612. L2_HNAV S20000001175612. L3_HNAV "rrs_*"

If SAPS DATA is set then, then user does not have to use the -M option.

Example 21. Warping All Data Using Specified Map

$ export APS DATA=/ hone/ aps/ aps_v3. 4/ dat a
$ i ngVap Qul f OF Mexi co S20000001175612. L2_HNAV S20000001175612. L3_HNAV

See Also

maps(1)
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Name

imgMean — calculate Mean/Min/Max/StDev of a series of images.
Synopsis
i mgMean [options]ifillifil2.

Description

This program will produce an image of the mean for each pixel in a series of images. The program can
also produce an image of the minimum, maximum, standard deviation. Currently the program is limited
by the HDF libraries to composites of at most 31 files. A shell script has been created that when used with
the -F option can work around this limit.

In addition, this program can make incrememtal composites (the addition of one or morefilesto an already
created composite file) and can merge two or more composite files. Names of composite files may be
placed on the command line or in an input file(when using -F) just like regular Level-3 files, they will be
recognized as NRL Level-4 files.

For 12_flags products, the compositing is done asfollows. Until we find acompositable pixel, 12_flagsare
OR'ed. should no compositable pixels be encountered, the resulting 12_flag isthe OR of all of thel2_flags
of theimages.

Once a compositable pixel has been found, the 12_flags are AND'ed with other compositable pixels.

Options

-a Do not create the average (mean) image.

-C Output a"count" product.

-C product The name of the product containing the cloud albedo for each pixel. Default:
"cloud_albedo".

-F filename Get files to composite from "filename". The format of thisfile is one file name per

line, thewholelineisused, and may contain spaces or any other character. DO NOT
QUOTE FILENAMES. Any combination of Level-3 and NRL Level-4 files may
be used.

-f # Apply the given function to the input data before determining any statistics with
the data. The number represents the available functions which are: 0 for none, 1 for
l0g10, 2 for dogl0, 3for In, 4 for exp. The function isapplied after any range checks
are performed. Multiple functions may be specified by separating the functions by
a comma. If fewer functions are specified than products, no function will be used
with the remaining products. The -f option is only valid when -H is also specified.

ex.-H K_532,chl_oc4 -f 0,1
K_532 function none chl_oc4 function 1og10
or

-H K_532,chl_oc4,bb 555 arnone -f 0,1
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-H product

-M product

-N

-o outfile

_p#

-Pdi

-r #,#

K_532 function none chl_oc4 function log10 bb_555 arnone function none

Designates that the files to be used in making composites will be in HDF format.
The user must supply the name of which product to use. Multiple product's may be
specified by separating them with comments.

ex. -H K _532,chl_oc4

Used to specify the value to be used in replacing invalid data.
Compositethe 12_flags.

Do an incremental composite.

The mask value used to filter out pixels from the compositing. The mask may be
specified as an integer or as a comma separated string of flag names.

ex. To mask out the ATMFAIL and LAND flags, use either of the following: -m 3
or -mATMFAIL,LAND

The name of the mask array to use for masking. The default is"12_flags".

Produces an image of the minimum value of all input images at each corresponding
pixel location.

Set the output filenameto "outfile". If thisoption is not used then an output filename
will be created based on the start and end times of the input files. The name will
be of the form SYYYYDDDYYYYDDD.L4 TT_REGION where the first group
of YYYYDDD is the earliest start year and julian day and the second group is
the latest end year and julian day, the TT is the composite type as set by the -
T option. TT will be WE for weekly, MO for monthly, YR for yearly, and RO
for Rolling composites. If a daily composite was specified then the name will be
SYYYYDDD.L4 REGION. REGION is ashort string describing the region. (e.g.
GOM for GulfOfMexico)

Define the number of valid pixelsto use. Default valueis 1.

Produces an image of the latency of al input images at each corresponding pixel
location. This product replacesthe count imagein latest pixel composites and forces
amaximumvalid pixel valueof 1(i.e., -p 1). Whenthe-Pi optionisused, the product
will contain the file index (1-relative) of the file used in the latest pixel composite.
Thefile used can be found in the inputFilesfile attribute. For pixelsthat areinvalid,
aindex of zero will be written. When the -P d option is used, the pixel will contain
the number of days from the most recent file. Thus, avalue of 0 will indicate pixels
that are the most recent. A value of 7 will indicate pixels that are seven days old.
Invalid pixelswill contain USHRT_MAX.

Set the lower and upper bounds for range checking. A lower and upper bounds may
be specified and must be separated by a comma. Ranges for multiple products may
be specified by separating the ranges by a colon. The -r option is only valid when
the -H option is also specified.

ex. -H K_532-r .01,6 or -H K_532,chl_oc4 -r .01,6:.01,64

If fewer ranges are specified using -r than products using -H then the last value in
the -r list will be for the rest of the -H products.

43



imgMean

-W weights

-w start,stop

-Z#

-Z product

--help

--version

ex. -H K_532,chl_oc4, chl_stumpf,... -r .1,5:.1,64
K_532range.1-5chl_oc4 range.l - 64 chl_stumpf range.1- 64 ... range .1 - 64

If no ranges are specified, then the ranges from the 'validRange' attribute are used
for range checking.

Produces an image of the standard deviation for each corresponding pixel for all
input images.

This defines the albedo value to use when compositing data. To be used the input
files must contain the cloud_albedo product.

Specify type of composite. 1 for daily, 2 for weekly, 3for monthly, 4 for yearly, 5for
|atest pixel composite, 6 for rolling composites and 7 for seasonal. Thisismainly an
informational optionto describethe composite. It addsasuitefor attributesincluding
compType, compSartTimeFrame, compEndTimeFrame, compTimeFrame.

ForcesimgMean to run in verbose mode.

Createsaweighted average based upon the weight table given in weights. The output
product for the weighted average will be"_weight".

NOTE Currently incremental composites are not possible with this option.

weightsis defined as a string of comma"," seperated floating point numbers which
define your weight table.

ex: -W .6,.2,.1,.05,.04,.01
would define aweight table as follows

[al valid pixelsin the first input file] * .6 [all valid pixels in the second input fil€e]
* 2 [dl valid pixelsin the third input file] * .1 etc.

The sum of the valid pixels * their respective weights is divided by the addition of
those weights that were used for each pixel location.

ex. 5filesareinput, using aweight table of .5,.4,.3,.2,.1 for pixel location pfiles 1,2,
and 5 have valid data, the weighted mean would be calculated asfollows: ([pixel 1]
* 5+ [pixel 2] * .4+ [pixel 5] *.1)/(5+.4+.1)

Define the week start and stop times for the -T2 composites. Used when creating
compStartFrame/compEndFrame attributes.

Produces an image of the maximum value of all input images at each corresponding
pixel location.

Set the sensor zenith angle threshold. imgMean will ignore pixels whose sensor
zenith angle(degrees) is above this threshold.

The name of the product containing the sensor zenith angles(degrees) for each pixel.
Default: "senz".

Print out asmall help guide.

Print out version of software and quit.




imgMean

Examples

Thisexamplewill composite together all sea surface temperature valuesfor NOAA-14 for day 29 of 2002.

Example 22.

$ i mgMean -H sst day029. hdf /rs/1vl3/avhrr/ 4.0/ Gul fOf Mexi co/ 2002/ j an/ ND2002029*
$ hdf day029. hdf Ii st

** F|l XME **

$

The file name given to the file is in the attribute "file". The "fileTitle" attribute has been set to "NRL
Level-4 Data". "inputParameters’, "inputMasks', and "inputMasksInt" contain their respective values. The
"timeStart*" and "timeEnd*" attributes contain the earliest start times and latest end times respectively of
theinput files. "inputFiles’ containsalist of thefiles used to create the products. Also, notice that the mean

product is defined by appending the product with"_mean", aswould betrue for the std. dev. ("_dev"),max
("_max") and min ("_min").
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Name
imgRGB — Create RGB from 3 products.

Synopsis
i ngRGB [options]ifileofil eredprodgreenprod bl ueprod

Description

This program is used to create a true color (rgb) image from three products. The output file will contain
a 3 banded data set named by default "true_color". The output file name may be the same as the input
file name.

Options

-b These values are used for -s hilinear scaling and determine the

switchpoint,high_slopehigh_offset,lovsl spbeparnbbef f séfsdor each segment and where the switch point (or
knee) is located. Defaults are switchpoint = 0.2, high_slope = 1.2,
high_offset = 0.0, low_slope = 1.9, low_offset = 0.0.

-B Define a subsection of the original image for output.
isp=isp,iep=iep,isl=id,iel=id irp=irp,irl=irl K eyword Description
isp the starting sample number
iep the ending sample number
isl the starting line number
iel the ending line number
irp the replication factor along
the samples dimension(not
implemented)
irl the replication factor along
the lines dimension(not
implemented)

The irp/irl indicates the number of sampleg/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp isused to reduce or shrink the image and anegative irp is used
to enlarge or magnify the image.

-B Define a subsection of the original image based on geographical
nlat=nlat,d at=slat,wlon=wlon,el on=el modroimgbesiairioutput. Cannot be used with the -s option.
Keyword Description
nlat the latitude of most North
Western point
slat the latitude of most South
Eastern point
wlon the longitude of most North
Western point
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Keyword Description
elon the longitude of most South
Eastern point
irp the replication factor along the

samples dimension

irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat
(see previous -B description).

-p hame Use name as RGB product name. Default istrue_color.

-N long_name Provide the long name of the product.

-rrir2 Set range of input data, defaults to 1,100 for al bands. Ranges for
the three bands may be set individually by separating each range
by acolon.

ex. -r .01,1:.02,.9:.08,.6
-Rr1,r2 Set range of output image. Defaults to 0,255.

-stype Set output scaling type. A number of scaling options are available
including linear, log, bilinear, 2nd degress polynomial and 3rd
degree polynomial scaling. For bilinear scaling the -b option is
used. The 2nd degree polynomail equation is ¢ = -1.5686 b 2+
2.5686 b, where b is the second band (red, green, or blue) and ¢
the scaled image channel (0-255). The 3rd degree polynomial isc
=-2.8115b 3+ 2.605b, + 1.2065 b.

-t Define each channel to be the percentage of that channel to thetotal
(or sum) of all channels. That isc(i) = c(i) / [ r(i) + g(i) + b(i) ].
-V Increase verbosity.
--help Print out asmall help guide.
--version Print out version of software and quit.
Examples

The following examples creates the water_mass product using the portions of the total absorption.
Example 23. Producing a Water Mass Classification Product from Selected I nput
Data

$i ngRGB - N "Water Mass Classification" -p water_mass -t S2005016181757. L3_HNAV_NSB
wat er _mass. hdf ad 412 goul d aph_443 gould acdom 412 goul d
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Name

imgRead — dump information from images

Synopsis
i mgRead [opti ons]ifil product product ..

Description
The programimgRead allowsthe user to retrieve datafrom animage at any desired position specified either
by (latitude,longitude) pair or (line,sample) pair. The values are read as geophysical values and dumped

to stdout. The user may select asingle point or a square around the specified position. Eight different box
sizes specify an areafrom 3x3 to 17x17 pixels.

Caveat

The latitude/l ongitude options can be used only with map projected files and must use the -m option. All
others (Level-1, Level-2, etc.) can only use line,sample option, i.e. -x option.

Options

-bsize Use a box around the point of interest. Should be one of 3, 5, 7, 9, 11, 13,
15, 17.

-C Output data in columns. If used with the -b option, this will output the
average of the box in the column. Cannot be used with the -S option.

-f Ot Hf Used to control output formatting with the -b option. The number is the
number of spaces for the entire number and the second number reprsentsthe
number of decimal places. For example: -f %10.5f will output: XXXX.XXXXX
Default format is %10.4f.

-F flagName Show the flag specified as flagName as a 16 bit binary number. The output
will be astring of 16 one's or zeros.

-g outputFile Used to output datain aformat acceptable by the GNU program graph. The
argument outputFile should be the name of the output file to be created. The
name of the product extracted will be appended to the outputFile name.

-h Thisoption is used to suppress the headers.

-m mapFile:mapName Thisoption isused when amapped filewill beread by the program. Thefirst
string should be that of the maps file followed by a colon and the name of
the map. For example, -m maps.hdf:ChesepeakeBay.

-n name Provides the name of the station which will be included in the header
provided the -s option is used.

-p [xly] This option outputs arow (y) or acolumn (x) profile of the data.

-r min,max Set the minimum and maximum range for the data used to calculate the
output statistics when using the box option.

-S Set to include the station name given by -n option in the output header.

48



imgRead

-S This will force the output to look similar to the Seadas output. Cannot be
used with the -c option.

-t Insert tabs between columns when using columnar output.
-X Treat input values as samples and lines.
--help Print out asmall help guide.
--version Print out version of software and quit.
Examples

To dump aseries of points read in from file stations.dat and output to data.dat.

Example 24. Extracting Data From a Product File

$ nore stations. dat

37.4502 -89. 3403

37.5320 -89. 3403

-99.0 -99.0

$ i ngRead S1998100175129. N3_HNAV_MSB nLw 412 nLw 443 < stations.dat > data. dat
$ nore dat a. dat

Latitude Longi tude Pi xel Line nLw 412 nLw 443
37. 4502 - 89. 3403 302 142 - 0. 2040 0. 0300
37.5320 - 89. 3403 303 141 -0. 0010 0.2160
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Name
imgReformat — tile and compress an HDF SDS.

Synopsis
i mgRef or mat [options]ifileofilexnunchunks ynunchunks sdsl sds2...

Description

This program is used to convert an unchunked SDS into a chunked and compressed SDS. The number
of chunks across the array are given on the command line as xnumchunks and ynumchunks. Each chunk
will be compressed using the gzip deflate compression scheme at alevel of 6 by default. To specify an
encryption method the user may use command line options as defined below. Three dimensioned chunks
are supported but they will be chunked along the XY with Z being constant to it size.

Ex: imgReformat -t 4 -1 7 outFile 5 5 sdsl sds2 sds3 Would use level 7 gzip compression on 5x5 chunks
of sds(1-3) with the output being placed in outFile.

Options
--help Print out a small help guide.
--version Print out version of software and quit.
-f num Optional format 1=BIP 2=BIl 3=BSQ
-t num Optional compression method 1 = RLE 2 = NBIT (not supported) 3 = Skipping Huffman
4 = GZIP (default)
-l num Deflation level for GZIP agorithm [0-9]
-snum Skip size for Skipping Huffman algorithm [>1]
See Also
HDF User Guide
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Name

imgSmooth — apply filter, perform statistics

Synopsis

i rgSmoot h [options]ifileofile[product product..]

Description

This program is used to perform a transformation that gives each pixel in an image anew value that isa
function of the pixelsin its immediate neighborhood. The replacement function may be either the mean

or the median.

In addition, the standard deviation of the pixels used to calculate the new pixel value may be calculated,
along with the maximum and minimum pixel value. The function is applied to the input image by sliding
awindow over the image and applying the function to the pixelsthat fall underneath the window, in order
to replace the center pixel in the window with the newly calculated value. If the window dimensions are
even, then the center pixel isthe pixel to the top and left of center. Invalid pixels and pixels flagged by a
12_flags mask are ignored during processing. The output file name may be the same astheinput file name.

Options

-a

Aggregate, slide window across image so that the pixels covered by the window used to
create adjacent pixels does not overlap. Thiswill create a smaller image.

For example:
¢ a10x 10 product with a2 x 2 mask size will produce a5 x 5 output product.
e an 11 x 11 product will produce a 6 x 6 output product

This option cannot be used with iterate, in addition the output file name must be different
than the input file name since the product dimensions will change.

Set maximum number of iterations. Note, iterations start after the first pass over the data.
Iterate, continue smoothing until standard deviation falls below "num" threshold.
Set 12_flags mask. Default: 523 = ATMFAIL,LAND,HIGLINT,CLDICE.

When iterating, compare average standard deviation of entireimage to threshold. Defaullt:
compare greatest standard deviation of entire image.

Usel2 flagsif available.

Use num X num window.

Do median filter. Default: mean filter.
Create minimum neighbor image.

Use quick sort when performing median filter. Default: radix sort. Quick sort may befaster
than radix sort for small mask sizessuchas2x 2 or 3x 3.

Create standard deviation of neighborhood image.
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-v Increase verbosity.

-X Create maximum neighbor image.

--help Print out asmall help guide.

--version Print out version of software and quit.
Examples

This smooths only the rrs 412 image
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Name
imgStat — calculate statistics and data quality products of an image, and creates histograms.

Synopsis
i rgSt at [options]ifile[product product...]

Description

imgStat is used compute statistics and quality of data. It can generate histograms, aquality product - based
on 12_flags, and quality attributes.

Options
-B Define a subsection of the original image for output.
isp=isp,iep=iep,isl=id,iel=ie,irp=irp,irl=irl
Keyword Description
isp the starting sample number
iep the ending sample number
isl the starting line number
iel the ending line number
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension

The irp/irl indicates the number of samples/lines to skip or repeat.
If set to a negative number each sample is repeated the number of
times equal to the absolute value of that number. Thus a positive
irp is used to reduce or shrink the image and a negative irp is used
to enlarge or magnify the image.

-B Define a subsection of the original image based on geographical
nlat=nlat,s at=5lat,wlon=wl on,el on=el @modrplmgbesFeiroutput.
keyword description
nlat the latitude of most North
Western point
dat the latitude of most South
Eastern point
wlon the longitude of most North
Western point
elon the longitude of most South
Eastern point
irp the replication factor along the
samples dimension
irl the replication factor along the
lines dimension
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-f function

-F name
-n nbins

-r min,max

-V
--help

--version

Examples

The irpl/irl indicates the number of samples/lines to skip or repeat
(see previous -B description).

Sets the scaling to one of the following:

Keyword Description
lin linear
log logarithm on x-axis
loglog logarithm on x and y-axes

Name of input mask product , defaultsto I2_flags

Defines the number of binsto use; defaults to 100.

Sets the defined range of data for the histogram. If not set, this
will be obtained from the data file. First by looking of the attribute
validRange and then to browseRanges.

Verbose output

Print out a small help guide.

Version information

This example will calculate statistics on the chl_oc4 product in the hdf file
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Name

imgT Series — compute difference between product(s) in two files.
Synopsis

i mgTSeries[options]ifileroi ofileproduct

Description

imgT Seriesis used to perform statistics on aregion of interest and output the resultsin an ASCI| file.
Options

-F name Name of the mask product. Defaultsto “12_flags’

-L name Name of the input land mask file product. Defaultsto $APS_DATA/ | andmask. dat

-r min,max Set the minimum and maximum of the range of datato consider. Defaults to values set

in “validRange” attribute.

-v Verbose output

--help Print out a small help guide.

--version Print out version of software and quit.
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Name
roi — Region of Interest

Description

A “blotch" or Region of Interest (ROI) fileisasimple ASCI| file that contains one or moreregionsthat are
defined as closed convex polygons in geographical coordinates. The coordinates are in decimal degrees
with ranges from (-180.0 to 180.0) or (-90.0 to 90.0) for longitudes and | atitudes, respectively. A postive
value is East or North for longitude and latitudes, respectively.

The# isused ascomments. The file must start with aline containing the number of blotchswithin thefile.
For each area of interest, the first line contains the name of the region followed by the number of points
in the polygon. The next n lines contain the longitude and latitude for each point.

An example of the format is given below:

# This file contains lkmresolution blotchs for the
# @ul f of Mexico region
#

# How many?

4

#

# Mobil e Bay Pol ygon

#

Mobi | e Bay

155

-88. 1098 30. 3595

-88. 1062 30.3748

-88. 1098 30. 3595

#

# Lake Ponchatrain

#

Lake Ponchatrain

126

-89. 7408 30.1737
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