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Prefaceto the Goddard DAAC Edition

Dear CZCS customer,

In response to your request for documentation for the SEAPAK CZCS processing
software, we have sent you the attached Users Manual. Although this Manua was
written specifically for users of the PC version of SEAPAK, it isthe best available
documentation for al versionsand it isthe ONLY documentation on SEAPAK available
from the Goddard DAAC. (Thisdocument is also available on-line on the Ocean Color
Data & Resourceswebsite:
http://daac.gsfc.nasa.gov/ICAMPAIGN_DOCS/OCDST/ob_main.html.)

If you have any questions about the contents of this Manual or the specifics of the
SEAPAK software, please contact the authors, Gary Fu and Brian Schieber. They may
be reached at the following phone numbers, emails and postal addresses:

Gary Fu Brian Schieber
gfu@shark.gsfc.nasa.gov schieb@shark.gsfc.nasa.gov
(301) 286-7107 (301) 286-1440

Both at:

Oceans and | ce Branch, Code 970
Laboratory for Hydrospheric Processes
NASA Goddard Space Flight Center
Greenbelt, MD 20771 USA

If you need further assistance or have any questions about the Goddard DAAC's
products and services, please contact our Helpdesk at the numbers and addresses below.
Sincerely,

Frances Bergmann

User Services

Distributed Active Archive Center
Code 902

NASA Goddard Space Flight Center
Greenbelt, MD 20771

(301) 614-5224
(301) 614-5268 fax
daacuso@daac.gsfc.nasa.gov
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| NTRODUCTI ON

PC-SEAPAK is a wuser-interactive satellite data analysis
package that is being developed at NASA Goddard Space Flight
Center (GSFC) and is designed to operate on an |IBM PC AT class
m cro-conputer. Its primary applications are for the processing
and interpretation of satellite inagery data from the N nbus-7
Coastal Zone Col or Scanner (CZCS) and the TIROS-N NOAA satellite
series' Advanced Very H gh Resolution Radioneter (AVHRR). It is a
subset of the SEAPAK anal ysis system (Darzi et al., 1989; MdC ain
et al., 1989 and 1991; Fuh et al, 1990; Firestone et al, 1990 and
1991) that runs on a DEC VAX-based system at the Oceans Conputing
Facility at GSFC. PC-SEAPAK is designed to provide the user with
a user-friendly standardized interface that provides flexibility
and allows the wuser to truly work with the data. The user
interface is a nodified version of an interface devel oped by
CGeneral Sciences Corporation under another federal governnent
contract. SEAPAK devel opnent activity is being supported by the
Ccean Processes Branch at NASA/ Headquarters.

The system described in this docunent is the fourth version
of PC- SEAPAK. The original design of the systemwas conpleted in
Novenber, 1987 (Firestone and Chen, 1987; Firestone et al., 1989).
The actual software devel opnment began in March, 1988. Certainly,
there will be enhancenments to the hardware configuration and to
the software in the future. The structure of this manual is
designed to be updated periodically as new versions are rel eased,
so sections are nunbered i ndependently of other sections and the
manual is in a |loose-leaf form The manual includes sections
whi ch describe in sone detail the various hardware and software
conponents of the system sone discussions on particular data
processi ng scenari os, an explanation of the PC SEAPAK nmenu and the
prograns it contains, a reference section containing detailed
descriptions of all the SEAPAK prograns, references and a
gl ossary.

The CZCS was the first spaceborne sensor desi gned
specifically to measure the concentration of photosynthetic
pi gnents and their degradation products in the ocean. It had six
co-regi stered bands (5 visible and one in the thermal IR) with a
swath and resolution (2200 km and 825 neters at nadi r,
respectively) simlar to the NOAA AVHRR The CZCS IR band di d not
work after about the first year and was only useful for thernma
feature delineation when it did work. The derived products
generated by the CZCS | evel -2 prograns are upwel | ed water radi ance
at 443, 520 and 550 nm aerosol radiance at 670 nm pigment
concentration, diffuse attenuation at 490 nm and Rayl ei gh radi ance
at 443 nm A variety of prograns have been devel oped which all ow
the user to derive and evaluate the input parameters required by
the | evel -2 generation prograns.



Since sea surface tenperature (SST) is an inportant oceano-
graphi ¢ parameter, a capability for handling SST fields from the
AVHRR was devel oped. Many of the anal ysis tools devel oped for the
CZCS derived product fields are also useful in analyzing SST
fields. The algorithm for calculating the SST values from the
AVHRR brightness tenperatures varies depending on the satellite
(TIRCS-N or NOAA-6, 7, 8, 9, 10, 11, 12). PC SEAPAK supports nost
of the SST algorithns that have been published for different
satellites. In addition, PC SEAPAK also allows the user to enter
coefficients for a generalized SST equati on.

PC- SEAPAK i s organi zed into several categories of progranms in
menus that include level-1 data ingest, CZCS |evel-2 analyses,
statistical analyses, data extraction, remapping to standard
proj ections, gr aphi cs mani pul ati on, i mage boar d nmenory
mani pul ati on and general utilities. Most prograns allow user
interaction not only through the nenu and command nodes, but al so
allow the user to work within a program by using the nouse cursor
to define pixels or areas of interest and the function keys from
whi ch subprocesses nmay be executed in any order and any numnber of
times without exiting the main program Mst prograns provide for
ASCII file generation for further analysis 1in spreadsheets,
graphi cs packages, etc.

Obt ai ni ng PC- SEAPAK and User Support: PC SEAPAK is avail able
fromthe website of the Distributed Active Archive Center at NASA
Goddard Space Flight Center, Code 902, G eenbelt, MD 20771
http://daac. gsfc. nasa. gov; tel., 301-614-5224). Support provided
to the user community by the GDAAC Hel pdesk incl udes assi stance
wi th obtaining the software and docunentation and with the

har dwar e and software configuration requirenments. For assistance
wi th known PC- SEAPAK software errors and useage restrictions, or
if you need assistance with PC SEAPAK software functionality,

pl ease contact Gary Fu (tel., 301-286-7107;

gf u@har k. gsf c. nasa. gov) .

Obt ai ni ng CZCS Data: The follow ng types of CZCS data may be

obtained from the CZCS archive at NASA/GSFC Distributed Active

Archi ve Center

Level 1 Ful | resolution, swath projection (unmapped), calibrated
radi ance data for all six CZCS bands in a single scene.

Level 1b Subsampled (every fourth pixel and line) level-1 data
for bands 1 to 5; about 4km resol ution.

Level 2 Derived geophysical paraneters for a single, unmapped
CZCS scene at 4km resol ution.

Level 3 Level -2 conposited, Earth-gridded (binned) data.



Table 1. Data fornats available for 9-track and 8mmt apes.

Procedure to Create

For mat Dat a Tape under VAX/ VNS
CRT Level 1 Speci al program
VAX backup Level s 1, 1b, 2, BACKUP comand

1b, 2,3
Archive foreign Levels 1,1b, 2,3 MOUNT/ FOREI GN and COPY
Archi ve | abel ed Level s 1, 1b, 2, 3 MOUNT/ LABEL & COPY (ANSI)

Format options for these products are summari zed in Table 1:

Table 2 identifies the proper PC SEAPAK progranms to use for
the various formats and nmedia of the data products. The G pher
MBOO tape drive with the Flagstaff Engineering tape utilities may
be used for 9-track tapes; the Sumus drive with its G gasafe
utilities may be used for the 8nm tapes. Note that these
Summus utilities do not handle "foreign" tapes. (Sumus is
no | onger in business, although many PC- SEAPAK users may own this
drive.) For the M90, we recommend that 1,600 bit/inch tapes be
requested since problens with reading tapes of higher densities
have been report ed.

Obt ai ning CZCS data: In order to evaluate CZCS coverage, a
WAV br owse capability has been devel oped which allows the user to
guery a data base using latitude and |ongitude ranges and tine
interval paraneters to visually exam ne the CZCS scenes avail abl e
which satisfy the query criteria. THE WA CZCS Browser can be
found on the Goddard DAAC s Ccean Col or website at

http://daac. gsfc. nasa. gov/ CAMPAI GN_DOCS/ BRS_SRVR/ czcsbrs_m
ain. htm

For information about the CZCS archive, contact the Goddard
DAAC Ccean Color Data Support Team  Code 902, NASA/ GSFC,
G eenbelt, MD 20771 (301-614-5224 voice, 301-614-5268 f ax,
ocdst @aac. gsfc. nasa.gov). Al products orderable fromthe CGoddard
DAAC website and Browser are avail able at no charge.

Pr ogr § PSTI M5 3 ANSI , f or ei gn 9-track, 8mm di sk
TPCZCS, TH
DKCZCs, DSKZDSK T CRT 9-track di sk
DKCZCS, DSK2DSK 1 ANSI , forei gn 9-track, 8nm di sk
DSPI MG 1b, 2 ANSI , f or ei gn 9-track, 8mm di sk




Obt ai ni ng AVHRR Dat a: To obtain NOAA AVHRR | evel - 1b dat a,
contact WII Goul d, Room 100, NOAA/ Satellite Data  Service
Di vision, 5627 All entown Road, Canp Spring, MD 20746 (tel., 301-
763-8400). Al so, one should refer to Brown et al. (1985), Kidwell
(1988), Planet (1988), and Weinreb et al. (1990) regarding AVHRR
data formats and calibration. The JPL DAAC offers a CDROM product
contai ning co-regi stered CZCS and AVHRR SST data. To request this
product and ot her AVHRR SST products, contact the JPL Physical In
Cceanography DAAC User Services Ofice, NASA/Jet Propul sion
Laboratory, MS 300-320, 4800 Cak Grove Drive, Pasadena, CA 91109,
(818-354-9890 voi ce, 818-393-2718 fax, jpl @os. nasa. gov)
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SYSTEM ENVI RONMENT: HARDWARE

1. SYSTEM CONFI GURATI ON

The updat ed configuration for the origi nal PC SEAPAK devel op-
ment is shown in Figure 1. (The availability, price, and
performance of hardware conponents are subject to frequent
changes. The user should contact vendors directly to obtain the
nmost current product information. See Appendi x for recomended
har dwar e and vendor information.) The main conputational engine
is a COWPAQ 386 (20, 25, or 30 MHz) which uses the Intel 80386
m cr opr ocessor. An Intel 80387 and a Witek floating-point
coprocessors, a 60 negabyte hard disk, and two floppy disk drives
(a 5.25 inch with 1.2 MB capacity and a 3.5 inch with 1.44 MB
capacity) are included in the system The 80387 coprocessor is
necessary in this systemsince it can greatly increase the speed
of floating-point calculations and all the PC SEAPAK software is
built around it. The Witek coprocessor is 2 to 3 times faster
t han t he 80387.

COVPAQ 386/ 20
6 MB 32 BIT MEMORY
80387 and WEI TEK MATH COPROCESSCR
60 MB HARD DI SK DRI VE
1.2 MB 5.25" AND 1.44 MB 3.5" FLOPPY DRI VES

1 2 3 4 5 6 7 8
| | | | 1
32 BIT ETHERNET MATROX MVP- AT DI SK
MEMORY CARD | MAGE BQOARD CONTROLLER
EGA CARD SCSI CONTROLLER 9- TRACK TAPE
FOR HARD DI SK & CONTROLLER
8mm TAPE DRI VE
PARALLEL SERI AL

OOLOR RGB
MONI TOR MONI TOR PRI NTER < ™ Sw TCH BOX

[
MOUSE | | MODEM

Figure 1. System Configuration 1
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It is an option to the PC SEAPAK configuration and only a few
progranms in PC- SEAPAK are available to run with this coprocessor.
The hard disk normally is used for storing files of PC SEAPAK and
files associated with any additional software devel opnent. The
fl oppy drives are used for transferring files to and from other
sour ces.

There are eight slots available for industry-standard
expansion boards: one 32-bit nmenory slot, five full-sized
8-/16-bit slots, one full-sized 8-bit slot, and one half-size
8-bit slot. Currently, all the slots are wused in this

configuration.

In slot 1, on the 32-bit nenory board, there are 6 MB of
menory install ed. Up to 16 MB nenory nmay be put on the nenory
board. The extra nenory (greater than the DOS 640 KB range) may
be used as a virtual disk to inprove the 1/0O throughput or may be
used to run nulti-tasking wunder expanded nenory nanagenent
applications |ike Quarterdeck's DESQview and CEMM Also, it can
be used for application prograns that have been devel oped using
Phar Lap's DOS-Extender and M croWay's NDP Fortran-386 conpiler to
directly access the nenory up to the limt.

In slot 2, the AST-3G EGA controller card is installed. A
serial and a parallel port are supported by this card. However,
this card requires another slot for these two ports and, since
none are available, the two ports are not wused in this
configuration.

In slot 3, the 3Com EtherLink board 3C501 is installed. This
board, conbined with the DECnet-DOS network software, allows the
workstation to be directly linked to the VAX cluster of the
NASA/ GSC Qceans Computing Facility through a thin-wire Ethernet.

In slots 4 and 5, the Matrox MP-AT inage board is installed This
is a two-board i nage processing set with one nmegabyte of nenory
which is configured as four 512x512x8-bit frame buffers under PC
SEAPAK

In slot 6, the Summus SCSI controller card is installed. The
SCSI interface allows up to seven device drives to be daisy-
chained into the sane port. Summus supports a nunber of Inprims
VWREN di sk drives (capacities ranging from100 MBto 1 GB), an 8nm
tape drive and an erasable optical disk, all of which can be
dai sy-chai ned on the sane SCSI interface. This is an excellent
solution for unlimted storage, data backup and data exchange.

In slot 7, the Conpaq's Miltipurpose Fixed D sk Drive
Controller card is installed. This card is included with the
COVPAQ 386/ 20 system It controls the 60 MB hard disk drive and
the 5.25 and the 3.5 inches floppy diskettes drives. A parallel
and a serial port are included in this card. 1In this configura-
tion, the parallel port is connected to the printer and the serial
port is used to connect to the nodem and the nouse input device
via a switch box.
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COVPAQ 386/ 33
8 MB 32 BI T MEMORY
80387 and WElI TEK MATH COPROCESSCR
84 MB HARD DI SK DRI VE
TW 1.2 MB 5. 25" FLOPPY DRI VES
VGA CONTROLLER, SERI AL, PARALLEL and MOUSE PORTS

BU LT-1N 1,8 2 3 4 5 6 7
I I I I |
NOT 32 BI T| [MATROX MVP- AT DI SKETTE
USED MEMORY | | | MAGE BOARD CONTROLLER
OON\T/%LER ETHERNET RGB
& PORTS CARD MONI TOR
I

R SCSI CONTROLLER FOR
8mm TAPE DRI VE or
MONI TOR | [ PRINTERS | I MOUSE OPTI CAL and HARD DI SKS

Fi gure 1. System configuration 2.

In slot 8, the Flagstaff Engineering Tape Controller card is
installed. This is used to control the 9-track M90 tape drive
from G pher Data Products, Inc.

Two new systens, the configuration of which is shown in
Figure 2, have al so been installed for running PC SEAPAK at t
he NASA/ GSFC Cceans Conputing Facility. The new configuration is
simlar to that shown in Figure 1, except for the upgraded
CPU and floating-point coprocessors, the built-in serial,
paral l el, and nouse ports, the VGA instead of the EGA controller,
and the lack of a 9-track tape drive.

2. EXTERNAL PERI PHERALS

NEC Multisync Il or 3D Color Mnitor - This is a nonitor
whi ch has a 14-inch diagonal display and a 13-inch view ng area.
It is connected to and controlled by the AST-3G EGA control card
or VGA controller and is used to display text and graphics and
accept user input for all the utilities and applications.

M t subi shi HA-3905L9 ADK Monitor - This is a 20-inch di agona
nmoni t or whi ch was connected to the MV/P-AT i mage board. It is used
for image and graphi cs display under PG SEAPAK 13




Inprims WREN V Disk Drive - This is a high capacity, full-
hei ght, 5.25" Wnchester disk drive. Its formatted capacity is
600 MB with an average seek tine of 16 ns and a data transfer rate
of 9-15 Moits/sec on the SCSI interface. Wth the high capacity
and fast access tinme of this disk, all the software utilities can
be installed and all the software devel opnent can be done on it.

Sunmus G gaTape - This is an 8nmtape drive which is capable
of backing up 2.33 gigabytes of data on one 8nm data cartridge.
The G gaSAFE from Summus is a nenu-driven software utility for
backups or data interchange between PC and other host systens.
The wutility also supports two file formatting options, ANSI
standard or Sunmus proprietary.

Summus LightDisk - This is a 5.25" erasable optical disk with
an unformatted capacity of 650 MB (594 MB formatted) on one
doubl e-si ded optical disk. The average access tine is 90 ns and
the data transfer rate is 620 KB/ sec. This device can supply
unlimted storage and is a good supplenent to the storage on the
hard di sk and for backups.

G pher M990 Tape Drive - This is a 9-track reel-to-reel tape
drive. It is connected to and controlled by the Flagstaff tape
controller card. Both 1600 and 6250 bpi tapes are supported by
this system For PC-SEAPAK, it is used to ingest the data from
the CZCS | evel -1 and AVHRR | evel -1b t apes.

Hew ett Packard PaintJet Printer - This is a col or graphics
printer. It is connected to the parallel port on the multipurpose
controller card. It can be used as the regul ar output device for
text and graphics and is supported by the |eading graphics and
word processing software packages. The dithering nethodol ogy with
the four ink cartridges (black, cyan, nagenta, yellow) allows up
to 330 colors. |In PC SEAPAK, there is a driver program which can
print an image using 16 colors for the displayed inmage and 7
colors for the graphics overl ay.

M crosoft Muwuse - This is a two button nouse device. 1In the
first (20 Mz CPU) configuration, it is connected to the serial
port on the multipurpose controller card through a switch box; the
second configuration has a built-in port for the nouse. The nouse
is primarily used for controlling the cursor in PC SEAPAK.

3. | NSTALLATI ON CONFLI CTS

Most of the controller cards and peripherals can be installed
and connected easily with default setups by following the instruc-
tions in their manuals. The only problens with the Figure 1 and 2
configurations are conflicts by the default setups anong the
Et hernet card, the MP-AT imge board, and the SCSI host adapter.
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The first conflict is between the Ethernet card and the MP-AT
board where they both use the 1/0O address 300H. The second
conflict between the MMP-AT board and the SCSI host adapter
results fromthe fact that they both access the nenory addresses
D000 to DFFF.

To overconme these problens, the 1/0O address on the Ethernet
card was changed to 200 and the nmenory address on the SCSI host
adapt er was changed to CC00. Since the MVP-AT imge board is a
two-board set with the dip switches for the 1/0 and nenory
addresses | ocated inside, one needs to unscrew the board connec-
tions and divide two multiple pin connectors between the two
boards in order to change its setups. This is not an easy task
and shoul d be done only if necessary.

There are always potential conflicts between controller
cards. Normally, they occur on the I/O address or nenory address
setup, but they can also occur with the DVA or interrupt channe
sel ections. Usually, when there is a conflict, it wll hang up
the machine or fail to run some applications w thout any warning
or error nessages. To avoid potential conflicts between boards,
especially when installing a new board or changing the setups of
an existing board, always check the setups of the I/O address, the
menory address, the DVA, and the interrupt channels. It is usefu
to keep a record of this information for each board.

4. MONI TOR FOR MVP- AT

The MVP- AT i mage board can be configured through software to

send different signals to the display nonitor. Basically, the
MVP- AT can send out two types of signals, interlaced and non-
i nterl aced. For the interlaced signal, the frequency of the

hori zonal synchroni zation fromthe M/P-AT is 15.75 KHz and for the
non-interlaced signal it is 31 KHz. The horizonal synchronization
frequency determ nes the pixel resolution. For the MP-AT, both
the interlaced and non-interlaced options have a 512 pixel
resolution. As for the frequency of the vertical synchronization
from the MV/P-AT, there are the 60-Hz American standard and the
50- Hz European standard options. For the Anerican standard, only
480 lines can be displayed on the nonitor, but for the European
standard, 512 |lines can be displ ayed.

To determ ne what kind of nonitor and display format can be
used with the MVT-AT, the frequency ranges for both horizontal and
vertical syncs should be obtained fromthe nonitor's manual. For
exanple, the G 3920 from Mtsubishi Electric Corporation has a
hori zontal frequency range of 15.5 KHz to 23.5 KHz and a vertica
frequency range of 40 Hz to 70 Hz. In this case, only the
interlaced node from MVP-AT can be selected since the non-inter-
| aced node needs a horizontal frequency of 31 KHz, which is out of
the nonitor's range. The vertical frequency in this nonitor
allows the MV/WP-AT to display 480 lines or 512 lines since its
40 Hz to 70 Hz range covers both 60 Hz and 50 Hz.

15



The default setup for the C-3920 is 60 Hz and 480 lines. To
change it to 50 Hz and 512 lines, the standard |ine nunber for al

PC- SEAPAK images, an adjustnent nust be nade. The program
SPKSETUP under the PG SEAPAK directory is used to change the
configuration file for MVP-AT setups. |If the vertical frequency
from MVP- AT does not nmatch the vertical frequency on the nonitor,
the imge wll jiggle and wll be unclear. The vertica

synchroni zati on can be adjusted by turning the V-HOLD knob until a
steady display is obtained. Depending on the nonitor, the V-HOLD
knob may be located inside or outside of the nonitor box.
Unfortunately, the V-HOLD knob of the G- 3920 is | ocated inside the
noni tor box and the cover nust be renoved for the adjustnent.

Anot her exanple is the Multisync Il nonitor from NEC Thi s
nmonitor automatically adjusts the horizontal frequency from
15.5 KHz to 35 KHz and the vertical frequency from50 Hz to 80 Hz.
Tests on the interlaced and non-interlaced as well as with 480 and
512 line displays were successful. The only adjustnment that may
be required is with the vertical screen size so that the full
i mge can be displayed within the screen range. This is easy to
do for this nonitor, since the V-SIZE knob is inside the front
control box l|located just under the screen.

The new nodel HA3905L9 from Mtsubishi Electric corporation
has a horizontal frequency range from15.7 KHz to 35.5 KHz and a
vertical frequency range from45 Hz to 80 Hz as well as the auto-
tracking capability. This nonitor can be used on both interlaced
and non-interlaced nodes to display 480 or 512 lines on the screen
wi t hout any adj ust nent.
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SYSTEM ENVI RONMENT: SOFTWARE

1. PC- SEAPAK | NSTALLATI ON

PC- SEAPAK should be installed on the hard disk wth enough
avai | abl e storage space. The current version of PG SEAPAK
requires about 20 Miytes of storage of which 94% are executable
files for individual application prograns and the rest are
paranmeter files, configuration files and help files in text or
bi nary format. In addition, 4.1 Muytes of the CIA Wrld Data
Base, 3.7 Miytes of the NASA Total Qzone Mapping Spectroneter
(TOVS) data files and 4 Miytes of the Navy bathynetry data base
al so need to be installed on the hard disk. In addition, HALCB8

fonts are supplied on a separate disk through a |icensing
agreenent with Media Cybernetics. These fonts are described in
t he Appendi x. Al so see Appendix for additional information on

sof tware and vendors.

PC-SEAPAK nmay be installed onto a hard disk from the
di stribution diskettes by followng a sinple series of steps. The
installation procedure is as follows:

1. Create a SEAPAK directory (e.g., D\ SEAPAK) on the hard disk

2. Copy all files except the HALO8B8 font and driver files, the
ClA Wrld Data base files, the Navy bathynetry data base file
and the NASA TOWVS data files fromthe PC SEAPAK distribution
di skettes to the SEAPAK directory on the hard di sk.

3. Select or create a directory (D \HALGB8) and copy all
HALCB8's font and driver files from the distribution
di skettes to that directory.

4. Select or create a directory (D:\CIADB) and copy all eight
ClA Wrld Data Base files fromthe distribution diskettes to
that directory.

5. Select or create a directory (D \PCTOVS) and copy all nine
NASA TOWVS data files fromthe distribution diskettes to that
directory.

6. Select or create a directory (D:\BATHY) to contain the NAVY
bat hymetry file. Because of its size, the file was created
wi th the BACKUP command and t he RESTORE command nust be used
to restore it from the distribution diskettes to the root
directory of device D. This requires that the file then be
copied to the subdirectory and deleted fromthe root direc-
tory. For exanple

RESTORE A: D\
COPY D: \ BATHY. DAT D: \ BATHY\ BATHY. DAT
DEL D:\ BATHY. DAT

17
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Tabl e 3.

Contents of the file SEAPAK FI G

PC- SEAPAK VERSI ON 4. 0 (OCCTOBER 91)

COLOR
Set up | 010 000 014 003 015 004 015 001 012 000 015 002 015 000 C
th 015 004
environ | LIBRARY = D\ SEAPAK _ _ _
ment al HELP 0 59 F1 D spl ays hel p i nformation
vari abl hi ghli ghted item
e KEYS 0 60 F2 D spl ays a description of the «
SEAPAK keys
to C\vD 0 61 F3 I nvokes the comand processor
poi nt SAVE 0 65 F7 Saves the paraneter values in
to th set
SEARNKe REST 0 66 F8 Restores the paraneter val ues
directo save set
ry by BACK 0 67 F9 Mves back to the previous
t ypi ng screen
" SET NEXT 0 68 F10 Proceeds to the next nenu scr
SEAPAK= | Program :
D: \ SEAP PGUP 8 73 Pglp Mves to the previous pa
AK\ " mul ti - page nmenu
(the PGON 8 81 PgDn Mves to the next page
| ast mul ti-page nmenu
char act RIGAT 8 9 Tab Mves to the array itemon the
er wy LEFT 8 15 Shift-Tab Mves to the array itemon the
i s END 0 113 At-F10 Ends current program and

top nenu
) o0 | EXT 16 27  Esc Exits from PG SEAPAK
under
the DOS
pronpt . This statement should be appended to the
AUTCEXEC. BAT file in the boot directory so that the

vari abl e SEAPAK wi | |

if necessary, the file SEAPAK. FI G under the
SEAPAK directory. The description of the SEAPAK. FIG file is
given later. In this step, you nust nake sure that the
"LIBRARY" in the fourth line of the file is set to the SEAPAK
directory created in step 1.

Run SPKSETUP by typi ng "SPKSETUP" in the SEAPAK directory to
set up the nmenory and I/ O addresses of the MP-AT i mage board
and the image display format. The program SPKSETUP is al so
used to identify the paths for the CIA Wrld Data Base files,

the NASA TOVS data files, the Navy bathymetry data file, and
HALCB8's font and device driver files. A detail ed
description of the program SPKSETUP is given in the Program
Descriptions section of this guide.

Run INIT fromthe SEAPAK directory. This program nust be run

whenever the systemis rebooted (hard or cold) so as to

mai ntain the correct setups for the MV/P-AT inage board and

its display format.

envi r onnent al
Check and nodi fy,



PC- SEAPAK may be started by changing to the SEAPAK directory
and typi ng "SEAPAK'. The PC- SEAPAK nai n nenu shoul d be displ ayed
on the screen.

The SEAPAK. FIG file nmentioned in step 8 is listed in Table 3
and contains the informati on needed for setting up the foreground
and background colors for the screen, text, and fields, and

defines the function keys, for all menu and input screens. In
Table 3, the first line is the title information for PC SEAPAK
which will be displayed on the top line of all these screens. The

second line specifies whether the display for these screens is in
col or or nonochrone. The default "COLOR' in this line displays
all the nmenu and input screens with colors defined by the color
codes in the third line. If "UNKNOMW' is in the second line, the
display for the screens wll be in nonochrone. The third 1ine
contains the color codes for the image and overlays of all itens
used for these screens. The fourth Iine specifies the |ocation of
t he PC- SEAPAK directory and it should be changed if the PC SEAPAK
application prograns are noved to another directory. The rest of
Tabl e 3 specifies the function keys used for all nmenu and input

Col or Code Descri ption
Li ght green 010 Systemtitle foreground
Bl ack 000 Systemtitle background
Yel | ow 014 Mai n wi ndow f or egr ound
Cyan 003 Mai n wi ndow backgr ound
Wi te 015 I nstruction wi ndow f or egr ound
Bl ue 001 | nstructi on wi ndow backgr ound
Li ght red 012 Function key foreground
Bl ack 000 Function key background
Wi te 015 H ghl i ght foreground
Bl ack 000 H ghl i ght backgr ound
Wi te 015 Edited itemattribute (edit nenus)
Bl ack 000 Default values attribute (edit nenus)
Wi te 015 Hel p wi ndow f or egr ound
Red 004 Hel p wi ndow backgr ound
Screens.

In step 9, the program SPKSETUP will create two files under
the SEAPAK directory specified in the input paraneter SPKPATH, so
t he paraneter SPKPATH nust have the sane directory nanme as created
in step 1. The two files created by SPKSETUP will be naned
M/PAT. FI G and SPKPATH. PAR. The MVPAT.FIG file has only one |ine
of information which contains two hexadecinmal values for the
menory and |/O addresses of the MP-AT image board as well as
three integer values--the pixel size, scan nethod and display
nmode--to set up the display format for the nonitor. The default
menory and |/ O addresses are DO0O0O and 300, the sane as the default
setups on the image board. If the nenory or the I/ O address have
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been changed on the board, the two values in MPAT. FI G shoul d al so
be changed by rerunning SPKSETUP or by wediting the file.
Dependi ng on the display nonitor, the MMP-AT inage board can be
set up with different display formats that depend on the selection
of the pixel size (1, square pixels; 0, pixels with a 4:3 aspect
ratio that is only valid for the interlaced scanni ng nethod), the
scanning nethod (0O, non-interlaced; 1, interlaced), and the
di spl ayi ng node (0, 512 lines; 1, 480 |ines).

The SPKPATH. PAR file contains four lines of text that specify
the directories of the CIA Wrld Data Base, the Navy bathynetry
data file, the NASA TOVS data files, and the HALOB8 font files and
devi ce drivers.

2. HOW TO RUN PC- SEAPAK

PC-SEAPAK is a collection of independent prograns. A
PC- SEAPAK appl i cation program may be i nvoked through the PC SEAPAK
nmenu node, the PG SEAPAK command node, or the DOS conmand node.

2.1 PC- SEAPAK Menu Mode

To i nvoke the PC SEAPAK nenu node, enter "SEAPAK" in the

SEAPAK directory at the DOS pronpt to get the main PC SEAPAK
menu, or enter "MENU' or "M under the PC SEAPAK conmand node to
restore the nenu node. On each nenu screen, there are a nunber of
itens that may be selected. Each item displayed in one row,
represents a subnenu or a program the title information being on
the I eft side and the subnenu or program nanme on the right side.
If the name is enclosed in brackets, it represents a subnenu; if
it is enclosed in parentheses, the itemis a program To nmake a
selection, type a nunber or nove the cursor with the <UP> or
<DOM> arrow key to the item you want to select and press the
<ENTER> key. There are seven function keys defined for each nenu
screen:

<F1> - displays the on-line help information for the
highlighted item (if it is a programnot a subnenu);

<F2> - displays a description of the command keys;

<F3> - invokes the PC SEAPAK conmand node;

<F9> or ALT<F10> - displays the previous nenu;

<F10> - selects the highlighted item
<ESC> - quits the PC SEAPAK nmenu node.
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2.2 PC- SEAPAK Command Mode

To invoke the PG SEAPAK command, press <F3> while in the
PC- SEAPAK nmenu node or type "COWAND' when you are in the SEAPAK
directory and at the DOS pronpt. The PG SEAPAK command node
pronpt "SEAPAK>" will be issued. This node allows the user to
i nvoke any program directly by typing the program nane followed
optionally by the input paranmeters. This node provides the nore
experienced users with a nuch faster nmethod of invoking PC SEAPAK
prograns. There are five formats for invoking a programin this
node:

format 1: PROGNAME PARML=VALUE1 PARM2=VALUE2 .
format 2: PROGNAME VALUEL1 VALUE2 .
format 3: PROGNAMVE %BSAVESET
format 4: PROGNAME
format 5: @CRI PTFI LE
where PROGNAME i s a PC SEAPAK program narne.
In format 1, PARVh (n=1,2,...) are the paraneter nanes

defined in the first input screen of the program PROGNAME. For a
list of those paraneter nanes, type "HELP PROGNAME'" in the

PC- SEAPAK conmand node and all the paraneter nanmes as well as
their descriptions and default values wll be displayed. Thi s
information is defined in the file with the same program nanme but
with extension .PDF. Wen the paraneter name is specified

(format 1), PARVh=VALUENn pairs may be listed in any order. Al l
paraneters, except those for which default values are assigned,
nmust be explicitly assigned values to bypass the input screen. In
format 2, the paranmeter nanes are not specified but only the input
val ues are listed follow ng the program nane. To skip the input
screen, values for all the paraneters including those having
default val ues nust be specified and nmust be in the sane order as
the paraneters are listed on the input screen.

In format 3, SAVESET is a saveset nhane, i.e. a paraneter
file, which is a collection of all paraneter values in the input
screen. This file can be created only by the SAVE function key F7
when the input screen is displayed. In this format, all the
paranmeter values will be assigned from the SAVESET file and the
i nput screen will be skipped.

Note that, currently, only the PC- SEAPAK prograns that
have a parameter definition file (PDF) defined under the
SEAPAK directory are able to run using formats 1, 2 and 3.
The PDF files are ASCII files and have extension ".PDF".

In format 4, there is no argunent after PROGNAME and the
i nput screen will be displayed for the user to input val ues before
the programis executed. This is the same as invoking the program
from the PG SEAPAK nenu node or from the DOS conmmand node
(di scussed bel ow) .

In format 5, the SCRIPTFILE is an ASCII file that contains a
listing of command lines, in any conbination of formats 1, 2, 3,
or 4, to be executed in sequence. The user nmay use this format to
set up a procedure for a denonstration or an unattended batch run.
The "@ synbol is required.
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O her conmmands in addition to the programinvocati on commands
may be used in the PG SEAPAK command node. The command "HELP
PROGNAME, " nentioned above, is used to display the information for
i nput paranmeters of the program PROGNAME. The conmand " MENU' or
"M is used to switch to the menu node. The comrand "EXIT"
returns the user to the DOS command node.

2.3 DOS Command Mode

The DOS command node is the node under DOS control which
allows the user to use all the DOS utilities and to run all the
comerci al application packages. The PC- SEAPAK prograns can al so
be run under this node since each program exists independently as
a DCS executable file. To invoke a PC- SEAPAK program under this
node, change to the SEAPAK directory and then type the program
nane at the DOS pronpt. Although the progranms can be run from any
directory if the SEAPAK directory path is specified by the
environnental variable PATH, the color display for the input
screen as well as all on-line help will not be avail abl e.

2.4 Parameter | nput Screen

For nmost PC SEAPAK prograns, input parameters nust be
specified by the user before the programs will start to run. In
sonme cases, the user will be pronpted for additional information

during the progranms' execution. Under PC SEAPAK, there is always
a paraneter input screen associated with each input paraneter set.
Each paraneter input screen has the PC SEAPAK title, the input
screen title, the input paraneters, each with a brief description
and a field to accept the input, and a list of the available
function keys.

During a paraneter input screen session, the user can only
use the <UP> and <DOWN> keys to nove the cursor bar (highlight on
paraneter field) to any paraneter field and use <LEFT>, <RI GHT>
and <BACKSPACE> to edit the input in the field. Note that the
<ENTER> key w Il termnate the input screen session, so all
parameter inputs nust be entered before <ENTER> is pressed. The
followng function keys are defined for each paraneter input
screen:

<F1> - displays the on-line help information for the
hi ghl i ght ed paraneter field;

<F2> - displays a description of the input screen's
function keys;

<F7> - saves the paraneter values on current input
screen into a save set;

<F8> - retrieves and displays paraneter values on
current input screen froma save set;

<F9> - goes back to the previous input screen if there
is one; otherw se sane as ALT<F10>;

<F10> - goes to next input screen if there is one;

ot herwi se sane as using the ENTER key;
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ALT<F10> - quits the input screen session and the program
and returns to the previous node;

<ESC> - quits the input screen session and the program
and returns to DOS command node.

2.5 Menory Size

Al t hough DOS all ows 640 Kbytes of RAM nenory to be used, due
to the overhead of DOS itself and the space required for the
envi ronnent variables, about 600 Kbytes are available for all
ot her applications (under DOS 5.0 w thout nenory resident prograns
or drivers). This amount of nenory is further reduced by the
addi tion of device drivers for such things as a virtual disk, a
nouse, the tape drive and nenory resident prograns such as
Si deki ck and DECnet-DOS. Al so, DESQuiew requires a fair anount of
nmenory. Since nost device drivers are installed in the CONFI G SYS
file, the nmenory these and ot her nenory resident prograns occupy
cannot be regained. The only way to clear these is to renove them
from the CONFIG SYS file and execute a cold reboot (turn the
machi ne off, then on).

Runni ng pr ogr amns wi t hout enough nmenory may cause
unpredi ctable results or hang up the nachine. The DOS comand
CHKDSK may be used to check the amount of currently available
menory and the command EXEMOD may be used to check a programs
m ni mum | oad nenory si zes.

Most of the PG SEAPAK prograns have nenory |oad sizes (not
the executable file size) of 200 to 400 Kbytes and shoul d not have
any problens executing even when sone device drivers and nenory
resi dent prograns are | oaded.

3. ADDI NG | TEMS | NTO PC- SEAPAK MENUS

In PG SEAPAK, each nmenu can contain up to nine selection
itens. Each itemcan be an entry of an application programor a
submenu. Each nenu has a text file in the SEAPAK directory with
the extension ". MNU' which is used by the PC SEAPAK nenu systemto
di splay the selection itens of the nenu on the screen.

Table 5 is the listing of the MAIN nmenu file presented here
as an exanple. "$START" in the first line and "$END' in the |ast
line are required to bracket the file's information. "$TITLE" in
the second line specifies the nenu title. "$I D' specifies the
entry file of an application programor a submenu. The entry file
must be an executable file (".EXE" file) or a batch file (".BAT"
file) or a nmenu file (".MWU') in the SEAPAK directory. Each "$ID"

line is followed by a description line that wll appear on the
menu screen and will be nunbered consecutively from1. The entry
file nane (without the extension) is witten a the end of each
correspondi ng description line. By convention, this name is

enclosed within square brackets if it represents a submenu or
within parentheses if it represents a program
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Table 5. Listing of the file NMAI N MU

$START
$TI TLE=PC SEAPAK NMAI N MENU
$1 D=l NGEST. MNU
CZCS and AVHRR i ngestion [ | NGEST]
$1 D=CZCSL2. MNU
CZCS | evel -2 processi ng [ CZCSL2]
$1 D=1 MAG NG M\U
M/P- AT frame buffer prograns [ I MVAG NG
$1 D=I MGFI LE. M\U
| mage file information [ 1 MGFI LE]
$1 D=CEOCGRAPH. MNU
Ceogr aphi ¢ prograns [ GEOGRAPH]
$1 D=MVATH. MNU
Mat hemat i cal prograns [ MATH]
$1 D=UTI L. MNU
Uility prograns [ UTI L]
$END

Table 6 is the current PC SEAPAK nenu tree structure. It is easy

to add any application prograns or subnmenus into the PC SEAPAK
menu system First, select a nenu file into which you want the
new entry (a programor a subnenu) to be added. Second, use any
editor to add the "$ID' and description lines into the appropriate
| ocation in that file. |If the newitemto be added is a subnenu,
a nmenu file with extension ". MU', having the sane format as that

of MAIN MNU (Table 3), should also be created for that subnenu.
Al'l entry prograns specified by the "$I D' statements mnmust exist in
the SEAPAK directory. If the executable file is not in that
directory, the wuser can create a batch file in the SEAPAK
directory and use it to start any program outside the SEAPAK
directory.

4. PC- SEAPAK SPECI FI C TOPI CS

Frane Buffer: Under PC- SEAPAK, the 1 Moyte of video RAM on
the MVP-AT board is configured as four 512x512x8 frane buffers
nunbered 0, 1, 2 and 3. Nornmally, frame buffers 1, 2 and 3 are
used for image display and frane buffer O is reserved as an
overlay franme buffer (discussed later) to display the cursor, the
menu of function keys and ot her overlay graphics.

Look-up Tables: In the MVP-AT, there are two | ook-up table
sets, the input [ook-up table (I1LUT) and the output |ook-up table
(OLUT). Each of the sets contains 32 palettes nunbered fromO to
31 and each palette has its own red, green and blue | ook-up table
of 256 locations. |In this guide, all the palettes nentioned wll
refer to the output |ook-up table unless otherw se noted.
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- VAXTOPC

- CLCSLZ AlTMIS
- L2PRCD
INITI AL
- FRVBUF
- OVERLAYS
- LUTCALCR
- MOSAIC
- IMEFILE - DATA
- HEADER
- GEOGRAPH - PRQIECTN
- MATH - HARDFCT
- SOFTFCT
- STAT1
- STAT2
- UTIL - HARDCOPY

- | MAG NG

Palettes: As discussed above, there are 32 pal ettes nunbered
O to 31 available for the ILUT and OLUT. Each palette has its own
red, green and blue | ook-up table, each of the | ook-up tables has
256 | ocations, and each location can have a value of 0 to 255. In
nost situations for PC SEAPAK, only the palettes of OLUT are used
for pseudocol oring an image and overl ayi ng graphics on an inage.
Sone of the palettes are already reserved for special purposes
Palettes 11 to 14 are used for |ook-up tables to display inmages
wi t hout overlays on frame buffers O to 3. Palette 0 is used for
the | ook-up table of the displayed inmage with an overlay displ ay.
Palettes 1 to 7 are used for overlay graphics. Palette 8 is used
for the cursor. Palettes 17 and 18 are used for the display of
functi on key menu.

| mage Display without Overlay: Al four frane buffers may be
used to display an inage if no overlay is needed. 1In this case,
palettes 11 to 14 in the OLUT are used for the default | ook-up
tables to display inmages on frane buffers 0 to 3.

| rage Display with Overl ay: Wen an imge is being
di spl ayed, another frane buffer is required to display an overl ay.
In PC SEAPAK, franme buffer O is reserved for the overlay frane
buffer. The eight-bit depth of each pixel in the overlay frane
buffer can be separated into two sets, the four | east and the four
nmost significant bits. The two four-bit selections are used to
sel ect overlay palettes O to 15 (the four least significant bits)
or 16 to 31 (the four nost significant bits). Only one set can be
active at one tinme. |In PG SEAPAK, the least significant four bits
(palettes 0 to 15) are used for overlay graphics and the nost
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significant four bits (palettes 16 to 31) are used for the overlay
di splay of the function key nenu.

When overlays are used, every pixel in the displayed inage
frame buffer has its own palette for showing the color on the
noni t or. The palette for each individual pixel in that frame
buffer is determined by the value of the least significant four
bits (0 to 15) at the sane pixel location as for the overlay frane
buf f er. Once the palette is determned, the background pixel
value (0 to 255) will be used as the index for the intensities of
the red, green and blue colors from the palette's corresponding
| ook-up tabl es.

In PC SEAPAK, only the seven palettes 1 to 7, of the 16
avai l abl e, are used for the overlay graphics. The red, green and
bl ue | ook-up tables for these pal ettes shoul d al ways have const ant
val ues in each of their 256 |ocations so that the overlay graphics
of a specified palette always have the sanme color on the displayed
i mge regardl ess of that inage's pixel value. |f any of the 256
locations in the look-up tables are not constant, the overlay
color on the displayed i nage nmay not be sane. This is because the
pi xel value in the franme buffer of the displayed i mage is used as
the index of the color intensities in the | ook-up tables. Palette
O is used for the | ook-up table of the displayed image whenever
the overlay is active. |In PC SEAPAK, if there is an overlay, the
| ook-up tables of palette O have to be | oaded frompalettes 12, 13
or 14 which are reserved for inmage frane buffers 1, 2 and 3 for
non-overl ay di spl ays.

Cur sor: The MP-AT does not support a hardware cursor
device. The cursor used in PC-SEAPAK is designed and controlled
entirely by the software and the nouse device. The default cursor
is a"+" of size 15x15 pixels and is displayed through the overl ay
by using the OLUT palette 8 with red as the default col or. The
default cursor setup can be changed by editing the file SPKDEF. PAR
in the SEAPAK directory.

Menu of Function Keys: For nost of the PG SEAPAK prograns,
function keys are defined for various programfunctions. For the
user to review which function keys are defined and what their
assignnents are, the function key nmenu is used. By default, the
menu is overlaid on the image franme buffer with default OLUT
palette 17 for the foreground and COLUT palette 18 for the
background. The default palettes setups nmay be changed by editing
the file SPKDEF. PAR, but nust be palettes from1l7 to 31. Because
the nost significant four bits in the overlay frame buffer are
used to display the function key nenu, the overlay graphics which
use the lower four bits will be inactivated. Thus, the nenu
should always be toggled off after reviewing its text. The
nmouse's right button and the ALT<F1> key may be used for toggling
the display of the function key nenu on and off.

File Nane Structure under PG SEAPAK: In the current PC
SEAPAK version, all input and output file nanmes have the sane
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structure as under DOS except that the maxi mum nunber of
characters cannot exceed 40. The file names should be of the form
DRI VE: \ PATH\ FI LNAVE. EXT, where DRIVE is the one character drive
name, PATH is the directory path, FILNAME is a nane of up to 8
characters, and EXT is the extension of the file name and is
usually three characters |ong. The current drive and directory
will be used if DRIVE and PATH are omtted. There are no default
strings for EXT and FILNAME Note that some prograns (e.qg.,
TP2I M5, TP2DSK, L2MJULT) that create output files nay use FILNAME
as the root and append a one character index to it. In such cases
FI LNAME shoul d not have nore than seven characters.

5. RUNNI NG PC- SEAPAK UNDER DESQVI EW

Quarterdeck Ofice Systemis DESQuview is a multitasking and
wi ndow environment which allows prograns to run sinultaneously
within different windows. PC-SEAPAK may be installed as an item
under DESQview s open w ndow menu and invoked by selecting that
item Alternatively, it may be invoked from DESQvi ew s DOS wi hdow
whi ch nmust be installed separately on DESQui ewW s open w ndow nenu.
Al so, any PC SEAPAK program nay be installed as an individual item
under DESQui ew s open w ndow menu.

The steps for installing an item on DESQuiew s open w ndow
menu can be found in DESQui ew s manual and will not be discussed
here. There are only two things which need to be considered for
the installation of PC SEAPAK under DESQvi ew. the nenory size for
running the application programin a wi ndow and the program nane
to start the application. The maxi nrum avail abl e menory size under
DESQvi ew can be found by using the Menory Status utility supplied
by DESQi ew. This maxi mum should be used for all the w ndows
runni ng PC- SEAPAK or i ndi vi dual PC- SEAPAK pr ogr amns.
" D: \ SEAPAK\ SEAPAK" shoul d be used to start the SEAPAK wi ndow, and
"D \ SEAPAK\ PROGNAME. EXE" should be wused to start any of the
i ndi vidual PC SEAPAK progranms in a w ndow, where "D:\SEAPAK" is
t he SEAPAK directory and "PROGNAME' represents one of the specific
program name. Al so, the SEAPAK directory D:\ SEAPAK shoul d be put
into the directory field when you install PC SEAPAK or i ndi vi dual
PC- SEAPAK prograns into the open w ndow menu. As for the DOCS
wi ndow, any user specified batch file or DOS command can be used
to start it. Running prograns in the DOS wi ndow requires that the
DCS wi ndow has a sufficient nenory all ocation.

Al'l PC SEAPAK programs except the tape ingest prograns and
the prograns that need nore nenory than DESQuiew s maxi num
avai |l abl e size may run under DESQui ew. The user nay use the DOS
utility EXEMOD to check the nmenory | oad size (not file size) for
each program

6. RUNNI NG PC- SEAPAK PROGRAMS UNDER DOS PROTECTED MODE
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Due to the nenory limtation (640 KB) under the DOS real
node, sonme of the PC SEAPAK prograns such as L2MJLT, MAPI MG
BHL2MULT, BHMAPI MG and FI LLA that were devel oped under M crosoft
Fortran may have problens being |oaded or executed when nenory
resident prograns or device drivers take up excessive anounts of
menory. To solve the problem those prograns were converted to
run under 386's protected node wth Mcroway's NDP Fortran
conpil er and Phar Lap's Link and DOCS-Extender. The NDP Fortran
conmpiler is a 32-bit conpiler that can generate code for the Intel
80387 and Witek floating-point coprocessors. Phar Lap's Link is
a linker that generates executable code to run wunder 386's
protected node and the DOS-Extender is a programrequired to | oad
t hose prograns and run under protected node.

The prograns runni ng under 386's protected node do not have
the DOS 640 KB nenory limtation. Their limt is the total menory
size of the system Since the DOS-Extender run-time version was
purchased, it has been integrated into those prograns so that
users do not need to buy it separately. Currently, only the
foll owi ng prograns are set up to run under protected node: L2MULT,
MAPI M5 BHL2MULT, and BHVAPIMG for the Intel 80387 coprocessor,
WKLM WIKMP, BHWKLM and BHWIKMP for the Weitek coprocessor, and
FILLA and ECF for both the 80387 and Witek coprocessors. The
Weitek version of programs have the sane functions as the Intel

80387 versions but execute about tw ce as fast. O course, the
system nmust have a Witek coprocessor installed for these prograns
to be used. Most manufacturers provide a Witek socket on the

nmot her boar d.
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SUMVARY OF MAJOR PROCESSI NG STEPS

A typical series of major processing steps that a user may
followin order to process a CZCS or AVHRR scene are presented in
Fig. 1. Many of the considerations involved for each of these
steps are discussed in detail in following sections of this
chapter. Detailed information about individual prograns is given
in the correspondi ng sections of PC SEAPAK prograns.

PC- SEAPAK prograns are generally independent of each other
and the order of their appearance on nmenus or in Fig. 1 does not
inply a forced execution sequence. Al though a user's analysis
will normally follow a | ogical progression of steps such as those
suggested by Fig. 1, the |arge nunber of prograns avail able allow
nunerous options throughout the anal ysis approach.
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Fi gure 2. Major processing steps for typical
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| NGESTI NG LEVEL-1 DATA

In this section, the generation of CZCS | evel -1 i mages from
tape and disk files will be discussed. The creation of level-1
image files fromAVHRR tapes is simlar to the procedure for CZCS
data, but with sone inportant differences. Unli ke CZCS files,
AVHRR tape files from NOAA can be any nunber of scan lines. The
CZCS level -1 files normally have 970 scan |ines per file, but may
have fewer. Also, the AVHRR | ocal area coverage (LAC) data has
2048 and gl obal area coverage (GAC) data has 409 sanpl es per scan
line whereas a CZCS scan line has 1968 sanpl es. Sea- surface
tenperature (SST) |level-2 products are created when AVHRR data is
i ngested, while |level-2 products fromthe CZCS nust be generated
separately (see the section on generating CZCS | evel -2 products).

The prograns TPCZCS, TPAVHRR, DKCZCS and DKAVHRR are used to
create 512x512 inmage files fromtape and di sk scene files of CZCS
and AVHRR LAC and GAC data. However, TP2DSK and DSK2DSK rmay al so
be used for CZCS data to ingest up to three conplete 970x1968
scenes froma tape (TP2DSK) or from di sk (DSK2DSK) as one set of
files fromwhich 512x512 inmage files may be extracted using the
program WNDOW This approach is often nore conveni ent than using
TPCZCS or DKCZCS since it permts the user to visually determ ne
the |ocation of the extracted inmage in the overall scene.

Note that all tape ingest progranms in the current version of
PC- SEAPAK can work only with the MB90 GCR tape drive from Ci pher
Data Products, Inc., and Flagstaff Engineering's tape utilities.
The prograns DKCZCS, DKAVHRR and DSK2DSK are disk versions of
TPCZCS, TPAVHRR and TP2DSK that ingest data froma disk instead of
fromtape if the tape data is first copied onto the disk.

Usi ng TPCZCS: The program TPCZCS is used to ingest |evel-1 CZCS
scenes and create 512x512 pixel images. In addition to the
creation of full-resolution inmages, positive reduction factors nmay
be used to subsanple the data, since the |level-1 scene may have up
to 970 scan lines of 1968 sanples, and negative reduction factors
may be used to create inmages nmagnified by pixel duplication.
Using TPCZCS requires a little arithnetic unl ess one assunes the
fileis a full scene and an overview is desired (reduction factors

4 and 2 for sanples and scans, respectively). Usual Iy, a user
wll want to generate a set of overview inages in order to see the
full scene. From the overview inages, the coordinates of

subi rages can be determined and they are usually used in the
Angstrom exponent determ nations required by the |evel-2 prograns
di scussed in the section on generating CZCS | evel -2 products.

In PG SEAPAK, inmage files of each CZCS band are created
i ndependently of the others. Systens |like the University of
Mam's DSP interleave the data fromeach channel resulting in one
file per scene(s). SEAPAK creates six inmage files and one contro
point file which contains the navigation data. In TPCZCS, the
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user provides a root nane and extension for the inmage files, and
t he band nunbers are appended to the root nane automatically. The
control point file is sinply the root nane with a ".CTL" extension
(rootnane.ctl). Each convention has its advantages and di sadvan-
t ages. Separation of the inmage files allows users to easily
del ete unnecessary files such as I R-band i mages thus saving disk
space, but requires nore file managenent.

In TPCZCS, the WNDOW paraneter values determne the start
and end pixel and line coordinates. These nust match the
reduction factors (REDFAC val ues) used. See the TPCZCS program
section for nmore information.

Using TPAVHRR  This programis used to ingest an AVHRR scene of
HRPT, LAC or GAC data froma tape in the format of those generated
by NOAA/ NESDI S/ NCDC/ SDSD (Kidwel I, 1988) as well as to generate
the SST i nmage. The data mnust be in packed format, wth tine
incrementing, and be a full set copy (as opposed to selective
extract subsets where certain channels are selected). Unlike CZCS
scenes, the AVHRR scene in this format may contain variable scan
i ne nunbers. The programallows the user to scan the tape scene
first, if the user has no information of the input scene, in order
to get the starting and ending scan |ine nunbers for the w ndow ng
(WNDOW and reduction factor (REDFAC) selections. Al so, since
the AVHRR scenes nay be obtained while the satellite is ascending
(flying south to north) or descending (north to south), the
enuneration of the sanples and scan lines may be reversed. See
t he TPAVHRR program section for nore detailed infornmation.

Usi ng TP2DSK and W NDOW Rat her than ingesting reduced-resol ution
CZCS scenes one at a tinme to obtain an overview and then reading
in subscenes for nerging as described above, the conbination of
the prograns TP2DSK and W NDOW may be used. For TP2DSK, all one
needs to specify are the sequence nunber of the first file and the
nunber of files to be read from the tape. The files nust be
consecutive satellite scenes as they normally are on tapes
obtained from NASA or NOAA The output is one large file
containing the scenes' data at full-resolution. |If significantly
|arge gaps exist between the scenes, execution wll not be
conpleted. Currently, up to three files can be ingested in this
way.

The program WNDOWis very easy to use. The overview of the
entire data file will be displayed at reduced resolution in one of
the MVP-AT franme buffer along with a default w ndow box. Then,
using the function keys, the user can change the box size which
w Il have dinensions that are nultiples of 512 in each direction.
Singl e i mages fromone CZCS band or all the bands can be generated
that correspond to the current box position. Wen the appropriate
function key is depressed, the user wll be pronpted for the
filenanes required. The program automatically uses the boxed area
to create a 512x512 si zed i nmage.
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Usi ng DKCZCS and DKAVHRR  The prograns DKCZCS and DKAVHRR are the
di sk versions of TPCZCS and TPAVHRR and i ngest CZCS |l evel-1 data
and AVHRR LAC and GAC level -1 data files fromdisk instead of from
t ape. TPCZCS and TPAVHRR only supports the G pher's MO0 tape
drive with Flagstaff Engineering's tape drive software. Users
wth different tape drives for their PCs or on different systens
must copy these files fromtape to disk using the tape utilities
supported by the tape drive, or download the files to their PC s
from anot her system before using the disk version prograns.

These progranms support two types of disk formats, variable-
record length and fixed-record length, for CZCS and AVHRR data
For CZCS level -1 tapes, each scene contains a header file and a
data file. Since only the data file is needed, the user nust skip
the header file when copying the data fromtape to disk. 1In the
data file, the first and last records are docunentation records
and the records in between contain up to two mnutes (970 scan
lines) of CZCS radiance data. For the wvariable-record Ilength
format, docunentation records are 5,328 bytes and the scan-line
records are 12,780 bytes, whereas for the fixed-record length
format, all records are 12,780 bytes.

For an AVHRR LAC tape, each file has a TBM (Terabit Menory)
header as the first record, a data set header as the second
record, a dummy third record, and a variable nunber of data
records (fourth to end). Each scan line is contained in tw data
records. The variable-record length format has lengths of 122
bytes for the TBM header record and 7,400 bytes for the data set
header, dummy, and data records; the fixed-record length fornat
uses 7,400 bytes for all records.

For an AVHRR GAC tape, each file has a TBM (Terabit Menory)
header as the first record, a data set header as the second
record, and a variable nunber of data records (third to end).
Each data record contains two scan |ines. The vari abl e-record
length format has | engths of 122 bytes for the TBM header record
and 6,440 bytes for the data set header and data records; the
fixed-record length format uses 6,440 bytes for all records.

Depending on the tape utilities and the system the user may
sel ect the variable-length or the fixed-length format for copying
the tape data to disk. At the NASA/ GSFC Laboratory for
Hydr ospheric Processes, we have used CZCS level-1 and AVHRR LAC
and GAC files with variable-record lengths created with G pher's
MBO0 tape drive and Fl agstaff Engineering's tape utilities on our
PC and fixed-record length files created on a McroVAX Il and
downl oaded to our PC

Usi ng DSK2DSK: DSK2DSK is the disk version of TP2DSK which can
generate full-resolution CZCS level-1 file from multiple disk
scene files. The two disk file formats described in the previous
di scussi on of DKCZCS are al so supported by DSK2DSK.
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GENERATI NG CZCS LEVEL-2 PRODUCTS

Presently, PC SEAPAK has several prograns in its CZCS |evel -2
menu, CZCSL2, and subnenus that include a nunber of tools to
assist the user in determning the input paraneters required to
generate |l evel -2 products. These prograns include L2ZMILT, CLRWAT,
BXCLRWAT, L2BOX and THRES. L2ZMILT creates images of subsurface
wat er radi ance (or, optionally, normalized water-Ieaving radi ance)
at 443nm 520nm and 550nm aerosol radiance at 670nm pigment
concentration, Rayleigh radiance at 443nm (a useful diagnostic
guantity when other standard products seem unreasonable) and
diffuse attenuation at 490nm In this discussion, the term "water

radi ance” wll apply to subsurface water radiance, while water-
| eaving radiance and nornalized water-leaving radiance refer to
radi ances just above the air-water interface. These wll be
di scussed in nore detail later. The nmultiple scattering nodel of

Gordon et al. (1988) is used in all the prograns since it is the
nost sophisticated nodel available for CZCS analysis and is the
nodel used in the CZCS gl obal processing project (Esaias et al.,
1986; Feldman et al., 1989).

L2BOX allows the user to roam a level-1 scene using the
cursor and conpute the values of +the Ilevel-2 products and
additional quantities within a box. It provides the flexibility
of changing input paranmeters such as the calibration correction
factors, the aerosol correction paraneters and the ozone optica
t hi cknesses.

The primary paraneters required for generating |level-2
products are the aerosol correction paraneters (the Angstrom
exponents or epsilons) and the land/cloud flag threshold. CLRWAT,
BXCLRWAT, SCREEN, and ANGST are designed to help determne the
aerosol correction paraneters while THRES nay be used to fine tune
the | and/ cl oud fl ag.

O her paraneters, such as the calibration correction factors
and the ozone optical thicknesses, can also be varied. However,
the use of calibration correction factors other than the default
values is not recomended since such factors are not easily
determ ned unl ess additional field observations of upwelling water
radi ance are avail able. Li kewi se, alternate ozone thicknesses
should be used with caution since the default thicknesses are
derived fromthe Total Ozone Mappi hg Spectroneter (TOMS) data for
the tine and | ocation of the scene in question.

Early in the CZCS mssion, the N nbus Experinent Team and
others realized that the sensor's sensitivity was degrading and
that the rate of degradation rate was different for each of the
443nm 520nm and 550nm bands. However, quantification of the
degradation was difficult (Viollier, 1982; Gordon et al., 1983a
Hovis et al., 1985; Muieller, 1985; Gordon, 1987). Because of the
relatively large atnospheric contribution to the total observed
radi ances (Gordon, 1981) and the great sensitivity of the bio-
optical algorithms to the estinmated water-leaving radiances
(dark, 1981), snall errors in the calibration can induce sizable
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errors in the derived geophysical products rendering them usel ess
for many applications. Thus, a conprehensive investigation of the
calibration over the entire period of sensor operation was
undertaken during the global reprocessing of the CZCS dataset
(Fel dman et al., 1989).

By processing large quantities of clear-water imgery, R H
Evans (unpublished) was able to develop a 'vicarious' calibration
that was used in the global processing of the entire CZCS data
set. Specifically, the normalized "cl ear-water” radi ances (Gordon

and O ark, 1981), [LyJn", [Lu &2 and [Ly) %, were assumed to be

1.40, 0.48 and 0.30 nmWcnf-nmsr, respectively, the Angstrém

exponents were assuned to be O and certain geographical regions
such as the Sargasso Sea were assuned be "clear-water" sites

(pi gment concentrations < 0.25 ng/n?) at all tines. Under these
assunptions, analyses of +the derived [LyN S indicated what

calibration adjustnents were required to produce the nomna

"cl ear-water" normal i zed r adi ance val ues. The vi cari ous
calibration of the 443nm band i s sonewhat tenuous because of the
great variability in [LJx* even in "clear-water". Thi s

calibration is called the "Evans" calibration in the level-2
processi ng prograns.

Step 1 - Determining the Angstrom exponents and the |and/cloud
fl ags: In the global CZCS processing nentioned above, Angstrom

exponents equal to O are used on all scenes and no attenpt is nade
to conmpute Angstrom exponents for each scene. The ternms Angstrom
exponent and epsilon are both used interchangeably in discussing
the aerosol correction. The reader is referred to Gordon et al.
(1983) for a discussion of the terns which are related by the
foll ow ng equati on:

e(1) = (1/670)"™"

where | is the wavel ength (443, 520 or 550), and e(l) and n(l) are

the epsilon and Angstrom exponent, respectively. So, for an
epsilon equal to 1, the Angstrom exponent is O. As epsilon
i ncreases, the Angstrom exponent becones nore negative. One of

the assunptions in the atnospheric correction algorithm is that
t he aerosol radiance at 670nmis related to the aerosol radiances
at 520nm and 550nm t hrough this equation. Another assunption is
that these do not change within a scene. The Angstrom exponent at
443nmis taken to be the average of the values at 520nm and 550nm
because the water radiances at 443nm are too variable even in
clear water for stable estinmates to be derived.

In areas domnated by marine haze such as in the central
gyres and along the western continental margi ns,  Angstrom
exponents of O (or epsilons of 1) are usually adequate. However,
in regions influenced by continental haze such as the eastern U. S.
coast and the Mediterranean Sea, these values often fail to renove
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the haze resulting in contamnation of the level-2 products by
underestimating the aerosol r adi ance. This produces an
overestimation of the water radiance and an underestimation of
pi gnent concentration. On the other hand, high concentrations of
dust are often encountered in the eastern tropical Atlantic Ccean,
the western Pacific Ocean, and the Arabian Sea. These conditions
can cause the 670nm band to saturate making an atnospheric
correction inpossible. The HAZE paraneter (of program L2MJLT, for
exanple) has a default value of 254 which flags all saturated
pi xel s, al though sonme conditions may require the flag to be set
| oner. Dust contam nated data usually require Angstrom exponents
greater than zero. One should always conpare the water radi ance
and pigrment images with the aerosol radiance or level-1 670nm
radi ance imge to determne if features are correl ated. If the
haze is correctly renoved, there should be no correlation

When dense or continental haze is present, the user may try
CLRWAT or BXCLRWAT in an attenpt to find a better set of Angstrom
exponent s. CLRWAT and BXCLRWAT are described in the PG SEAPAK
progranms section. Both CLRWAT (automated node) and BXCLRWAT
(interactive node) use a set of criteria to elimnate pixels from
consi derati on. Sone of these criteria nay be adjusted by the
user. Solar zenith and spacecraft zenith angles are exanples. |If
the sun is too lowin the sky, the radiative transfer nodels nay
not work well enough for the estinmation of the Angstrom exponents.
Aerosol radiance is another exanple. |f the haze is too dense or
too small, the estimation of the Angstrom exponents wll not be
valid for the rest of the scene. Al so, pixels which fail the
| and/ cloud flag are elimnated. Defaults are provided for all
these. I n BXCLRWAT, the user roans the scene with a box cursor
|l ooking for the set of Angstrom exponents associated with the
lowest value of a quantity called CLOWN CLON is the ratio
e(443)/ La(670) where La(670) is the aerosol radi ance.

This procedure was devel oped by the N nbus Experinment Team
and is presented in Wllians et al. (1985a and 1985b), but the
rationale behind it was never discussed. It has been used by
SEAPAK users for several years and has been found to vyield
consi stent and quite acceptable results (see Barale et al., 1986,
and MO ain et al., 1988). The best |ocations to search are those
with very |ow pignments because the 670nm radiances wll not be
affected by the ocean's reflectance. Care nust be taken to avoid
pi xel s affected by sensor ringing on the down-scan side of bright
areas such as clouds (Mieller, 1988; see the help text for the
program RING, an effect that is nost noticeable in the 670nm
i mage. In addition, fringe areas around clouds that are not
fl agged by the | and/cloud threshold can cause erroneous estinates
of CLOW

In CLRWAT, the user sets the maxinum pignent threshold in
order to ensure that clear-water pixels are used. The program
then conputes the epsilon frequency distributions at 443nm 520nm
and 550nmfromall valid pixels. Certain statistics are derived
fromthe frequency distributions and nay be output to a text file.
These include the mninum the maxi rum the nean, the nedian, the
nean of the lowest 10% the standard deviation and the
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interquartile range. From these, the user can select a set of
epsilon values to use. CLRWAT al so creates a special inmge whose
pi xel values indicate the rejection criterion for invalid pixels
as well as the clear-water pixels that passed all criteria. This
speci al image may be di splayed using the program SCREEN to col or
t he various pixels according to each pixel's category.

When usi ng CLRWAT or BXCLRWAT, care nust be taken to set the
cloud threshold properly. The default works in nbst situations,
but care must be taken to avoid thin clouds and areas where the
670nm r adi ances are sat urated. Band 5 (750nn) was designed for
| and/ cloud identification. Couds at |ow solar elevations tend to
be less bright, so if the solar zenith angle is high (the program
DMPHDR can be used to find out) or if there are a lot of thin
cl ouds, the default value of 21 counts (gray levels) in the 750nm
imge nay need to be reduced. THRES or READ can be used to
determ ne the "best" threshol d. In general, it is advisable to
use the level-1 670nm i nage for BXCLRWAT because it is sensitive
to haze, clouds and ringing.

| f CLRWAT or BXCLRWAT do not yield useful results, ANGST is
often hel pful. ANGST is based on a techni que devel oped by Arnone
and LaViolette (1984) and is designed to allow the wuser to
interactively renove haze fromthe level-1 443nm 520nm and 550nm
bands using the 670nm band as the reference aerosol band. In
ANGST, one operates on each band separately using the cursor to
fine tune the haze renoval. This is particularly useful when
there is a specific haze feature to be renpved. In this way,
i ncrenental increases in the Angstrom exponents can be nade until
there is no evidence of the feature left in the water radiance
i mges. The program allows the user to check the water radiance
values in the scene using the cursor and to stretch the image
contrast in order to see nore clearly the features. |n using the
| evel -2 progranms which require Angstrom exponents, the sane
Rayl ei gh scattering nodel nust be used as was used in determning
t he Angstrom exponents.

Step 2 - Using L2MLT: (See the detailed descriptions of L2MULT,
and ot her prograns of the L2PRCD nenu, in the program sections for
nmore information on options and paraneters.) Once the Angstrom
exponents and the land/cloud flag are determ ned, L2MJLT is used
to generate the |evel-2 products. In L2MULT, the multiple
scattering nodel of Gordon et al. (1988) is used. The programis
designed to provide as nmuch flexibility as possible in the
selection of algorithns and input paraneters. An i nexperienced
person should stick with the defaults provided for paraneters such
as the ozone optical thicknesses, the calibration algorithm the
pignment algorithm water radiance range and the nethod used for
the aerosol correction (I TERATE is the sel ection paraneter).

The wuser is given the choice of generating subsurface
upwel ling water radiance or nornalized water-leaving radiance
(Gordon and C ark, 1981) images. The paraneter is NORMWAT. The
transformation from subsurface water radiance to water-I|eaving
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radi ance is a function of the Fresnel reflectivity and the index
of refraction. However, it is wavel ength independent and cancel s
out when ratios are used in the pignment algorithm Nor mal i zed
wat er-| eaving radiances have the solar zenith angle dependence
removed and therefore have the advantage of being nearly constant
at 520nm and 550nmin clear-water regions. The normalized 443nm
water-leaving radiances are variable because of the great
sensitivity to pigment concentration at 443nm even in clear water
regions. At this tinme, algorithnms for deriving other quantities
from normalized radi ances have not been devel oped. Finally, the
user is given the option of applying the Smth and Wl son (1981)
iteration method for conputing the water and aerosol radiance
fields. This option creates an eighth output field for water
radi ance at 670nm since it does not assume that water radi ance at
670nmis zero as does the CGordon et al. (1983) algorithm For
each pixel, if the algorithm does not converge after 10
iterations, it is assumed to be an invalid pixel and a 0 gray
| evel (black) is assigned to all output inmages at that pixel.

One input which may require sonme advance consideration is the

cloud flag. In L2MIUT, the 443nm | evel -1 radi ances are used with
the 750nm (band 5) radiances to discrimnate |land fromclouds if
the MASKLC paraneter is set to "1." In this case, pixels which

are brighter than the CLOUD threshold gray | evel value and which
are also flagged by the LANCLD threshold will be set to a 255 gray

level in the level-2 inages. Pixels which fail the LANCLD
t hreshol d, but pass the CLOUD threshold are set to a 0 gray |evel
value. If the CLOUD threshold used results in black areas over
t he ocean, these pixels nay be changed to 255 using the program
RESCALE. However, RESCALE operates on the entire inmage. It is
assunmed that a blotch of the Iand areas will be overlaid on the
image, so it is not essential that all |and be flagged black by

the | evel -2 processing.

There are two pignent algorithns fromwhich to select. The
parameter is Pl GVENT. One is the standard, t wo- channel
"branching"” algorithm of Cordon et al. (1983). This algorithm
switches froman equati on based on water radiances in the 443nm
and 550nm bands to one based on the 520nm and 550nm bands once the
concentration reaches 1.5. 1In this case, PC SEAPAK al so sw tches
to the 520nm 550nm equation once the 443nm subsurface water
radi ance drops below 0.15. This is done because of inperfections
in the switching logic which occasionally allow the 443nm 550nm
conmbi nation to be used even though it yields values nuch greater
than 1.5. The exact algorithmas inplenented in PC SEAPAK is

1. if Lwm550)=<0, then P=46. 34456 (saturated); el se,

2. if Lw(443)>0. 15

then P = * (Lw(443)/Lw550))**B2, (A)
wher e IoglO(AZ) =0. 053 and B2=-1.71,
if P>=1.5 and Lw( 520) >0
then P = A4 * (LwW(520)/Lw 550))**B4, (B
where | 0gi9( A4) =0. 522 and B4=-2. 44,
if P<1.5, then use (A) above;
3. if Lw(443)=<0.15 and Lw 520)>0, then use (B) above;
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4. if Lw(443)=<0.15 and Lw520) =<0,

then P = 46. 34456 (saturated);
where Lw represents the water-I|eaving radiance for the band of the
speci fied wavelength (nm and P is the pignent concentration in

ng/ .
The other al gorithmuses a three-channel equation provided by
Dennis Gark (see Miuller-Karger et al., 1990):

1. if (Lw(550)>0) and (Lw(443)>0 or Lw520)>0), then
RATI O = [ max(Lw(443),0) + max(Lw(520),0)] / Lw(550)
P =556 * RATIO*(-2.252); else,

2. P = 46. 24456 (saturated).

This algorithm does not involve a swtching of equations that
often results in a mninumfor the pignent frequency distribution
of the two-channel algorithm

Finally, L2MLT and CLRWAT allow the user to change the
calibration of bands 1 to 4. |In the case of nultiple scattering,
only two options are provided, "Evans" and "User." The paraneter
is CORR. The CZCS suffered a severe calibration degradation or
sensitivity loss which was erratic. Several algorithnms were
proposed by various investigators to correct for this and all are
necessarily coupled to the Rayleigh scattering nodel they used.
The reason for this coupling is that all techniques utilize either
direct sea truth neasurenents or assune clear water radi ances over
the open ocean and the calibration is adjusted so as to natch
those values with the assunption that the Angstrom exponents in
clear water regions are zero.

The Evans schene (unpublished; wused in the global CZCS
processing) is the only one available which corresponds to the
multiple scattering nodel of Gordon et al. (1988). The user
should only try defining his own correction factors (FACTOR) when
testing the sensitivity of the level-2 products or when he is
trying to conpare with sea truth observations. These calibration
factors only multiply the calibration termas given in Gordon et
al. (1983) and do not change the slope and intercept nunbers in

that term The Evans calibration nodifies the slopes and
intercepts for each gain setting and includes a time-dependent
correction factor as well. There nust be a consistency between

the calibration used in deriving the Angstrom exponents and that
used in L2MULT.
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Tabl e 5. Values of tine-independent "Evans" paraneters.

par anet er gai n band 1 band 2 band 3 band 4
SLP 1 0. 04452 0. 03103 0. 02467 0. 01136
2 0. 03589 0. 02493 0. 02015 0. 00897
3 0. 02968 0. 02032 0. 01643 0. 00741
4 0. 02113 0. 01486 0.01181 0. 00535
| NT 1 0. 03963 0. 05361 0. 06992 0. 01136
2 0. 03963 0. 06361 0. 06992 0. 01136
3 0. 03963 0. 06461 0. 08292 0. 01136
4 0. 03963 0. 06361 0. 07992 0. 01136
MILTG 1 1. 057 0. 969 0. 958 1.008
2 1. 060 0. 970 0. 947 1.020
3 1. 050 0. 975 0.931 1.016
4 1. 059 0. 960 0.934 1.010
SMULT - - 0. 983 1.013 1.017 1. 000
| MULT- - 1.0 1.0 1.1461.0

The conversion of CZCS counts to total radiance (Lt), or
calibration, uses the follow ng general equation:

Lt(b) = [Counts(b)*SLOPE(b) + INTCP(b)] * FACTOR(b)

where SLOPE and INTCP are the equations slope and intercept,
FACTOR is the correction factor, and b is a CZCS band (channel)
nunber 1 to 4. For the "Evans" option, SLOPE, |NTCP, and FACTOR
are cal cul ated as foll ows:

SLOPE(b) = SLP(b,g) * MULTGEb,g) * SMLT(b) *

[C(b,0) - (A(b,0)*Qrbit)]
INTCP(b) = INT(b,g) * MLTGb, g) * | MLT(b)
FACTOR(b) = 1.0

where SLP and INT are the wunnodified calibration slope and
intercept, MLTG is a gain-dependent multiplier to SLP and INT

SMULT and | MULT are gai n-i ndependent nmultipliers to SLP and | NT,

and C and A are the intercept and slope of a tine-dependent (orbit

nunber) correction to SLP. The indices b and o represent the
sensor gain and orbit. The values of SLP, INT, MILTG SMILT, and
| MULT are listed in Table 1, and those of C and A are listed in
Table 2. For the "user"” option, SLOPE and I NTCP are obtained from
Table 3 and FACTCR is as specified by the user.

Once the | evel -2 products have been created, gray |level and
geophysi cal values may be exam ned using prograns such as READ,
RLINE and H ST. For linearly scaled quantities, the slope and
intercept are stored in the file header and are read by these
prograns in order to transformgray |evels to geophysical val ues.
READ al | ows the user to roamthe i mage and exam ne values within a
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par. orbi| A <5001 -1. 700E-05 -5.000E-06 -2.000E-06 0.0
5001-6750 -6.000E-05 -5.000E-06 -2.000E-06 0.0

6751-20000 -1.457E-05 -9.7/0E-06 -6.620E-06 0.0

>20000 -1. 700E-05 -6.000E-06 -5.000E-06 -5.000

C <5001 1.0 1.0 1.0 1.0

5001- 6750 0. 785 1.0 1.0 1.0

6751- 20000 1. 092 0. 967 0. 968 1.0

>20000 1. 0426 1. 0420. 9995 0.9

user -defined box or at individual points. RLINE allows the user
to exam ne values along lines and H ST can be used to exam ne the
frequency distributions.

All image files are in a one byte per pixel, binary fornmat
with pixel values scaled from 0 to 255. In prograns such as
L2MJLT, the user may decide the water radi ance scaling by setting
the radiance limts using the WATER paraneter, but the defaults

are 0 to 2.55 nm/(steradian-nicron-cwﬁ. The water, aerosol and
443 Rayleigh radiances are all linear functions of gray |evel.
The wat er radi ance val ues are adjustabl e because sone scenes nay
have features with radi ances greater than 3.0. Aer osol radi ance
is scaled for values 0 to 2.55. Rayl ei gh radiance is scaled
according to the mninmm and nmaxi num values for the scene and,
therefore, its scaling varies fromscene to scene.

For pignent concentrations (ng/n?), PC- SEAPAK cal cul ates the
gray |level values using the Univ. of Mam DSP systenis scaling
conver si on:

GRAY = nint( (loglO(PIGVENT) + 1.4) / 0.012)

with gray scale limts of 2 through 245 (or 1.5 to 245.49 before
roundi ng, corresponding to pignent values of 0.0415 to 35.15).
("Nint" is a function to round to the nearest integer.)

Acknowl edgements: The tables used by PC SEAPAK for the Rayl ei gh
scattering conputations were contributed by Howard R Gordon,
Janes W Brown, and Robert H. Evans of the University of Mam.
Val ues for Tables 1 and 2 presented here are from Robert H Evans.

Table 7. Slopes and intercepts for "user" option (from CGord

al ., 1983).

par anet er gai n band 1 band 2 band 3 band 4
SLOPE 1 0. 04452 0. 03103 0. 02467 0.0113¢

2 0. 03598 0. 02493 0. 02015 0. 0089°

3 0. 02968 0. 02032 0. 01643 0. 0074:

4 0. 02113 0. 01486 0. 01181 0. 0053

| NTCP 1 0. 03963 0. 06361 0. 07992 0.0113¢

2 0. 05276 0. 08826 0. 06247 0. 0358°

3 0. 02879 0. 09752 0. 06570 0. 0296:

4 0. 03359 0. 05647 0.04723 0. 01646




PROJECTI NG MULTI PLE | MAGES TO A COMVON MAP

The projection of inmages to a common map is often required in
i mage analysis when studying a set of associated inmages. The
study of a time series of images over a certain general region
(Case 1) or the use of a nunber of imges to form a single
conposite inmage covering a w der geographical area (Case 2) are
two occasi ons where such projection is required. In both cases
the images are projected to a conmon inmagi nary map and the inages
may or may not actually overlap with each other in geographical
ar ea. This section wll describe how the projection program
MAPI MG may be used to perform projection of nultiple images for
t hese two cases.

When the navigation informati on associated with an inage is
incorrect, the geocoordinates (as obtained by the program LATLON,
for exanple) of image | andmarks will also not be correct. Such
i mages may be corrected using the program REA ST which will sinply
shift the gray level values relative to their pixel/line (TV)
coor di nat es. (A monitor display of 512 pixels by 512 lines is
assuned in this discussion.) This correction may be done indepen-
dently of the use of MAPIM5 which will map the corrected or
uncorrected i mage using the same navigation information. Naviga-
tion data for CZCS scenes are usually accurate to within three
pi xel s.

Wien using MAPIMS it is useful to think of the display
(nonitor) as a wi ndow or view area over an imaginary map of the
wor | d. A mapped image output by MAPIMG will norrmally have a
portion or all of the area of the input image visible within this
wi ndow. For Case 1, output images are often partially outside the
wi ndow (|l ost) since each imge in the series of imges is likely
to cover the earth area of interest to a different extent.
Therefore the nmap of the world being considered is often nuch
|arger than the w ndow for Case 1. For Case 2 however, output
images are likely to be entirely within the window which wll
cover a large portion of, if not the entire, map. Case 2 out put
i mges can al so be thought of as various pieces of a map puzzle
(or nosaic) which may or may not be conpletely filled in.

"Qut put inmage" as used here refers to the input imge as it
woul d appear on the world nap. The actual inage created by
MAPI M5, and contained in the file OQUTFILE, is that of the w ndow
area of the map which may or may not include all of this "output

image." If part of the output inmage is outside the w ndow, it
will be lost (i.e. not included in OQUTFILE). Conversely, w ndow
pi xel s that are not within the output imge boundary will be black

(and stored in QUTFI LE as such).
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Controlling the Projection Characteristics of the Qutput

The MAPI MG i nput paraneter PROQIECTN determ nes the projection
of the output inage as well as of the imaginary map of the world
of which it is a part. Although the image is projected onto that
map, the input paraneters LL 1, LL 2, PIXEL, LINE, and DELTA P
allow the user to control where the window will be positioned over
the map as well as the scale of the nap. If defaulted, these
paraneters will be set such that the window will be directly over
the output imge area of the map and the map's scale will be such
that this inage will take up as nmuch of the w ndow as possible
while remaining entirely within it. These default values are
optimal for cases where inmages are being studied individually
instead of as a group. Since these five paraneters are used in
conjunction with each other, if any one of themis defaulted, they
will all be defaulted regardl ess of any val ues entered for sone.

If no defaults are used, the PI XEL and LI NE paraneters refer
to the TV coordinates of a point on the wi ndow whereas LL 1 refers
to the geocoordinates (latitude and | ongitude) of a point on the
world map. The points will be associated so that the w ndow poi nt
overlays the map point. For a Case 1 study, the user may find it
conveni ent to choose LL_1 to be in the center of the earth region
of interest and assign it PIXEL/LINE val ues of 256/ 256, the center
of the display (window). Alternatively, the user may wi sh that a
certain | andmark appear at a certain location on the display. 1In
such a case, the landmark's geocoordinates would be entered for
LL 1 and the desired display location specified by PIXEL/LINE
SSmlarly for Case 2, the geocoordinates of the geographical
center of the desired conposite image may be entered for LL 1 and
256/ 256 for Pl XEL/ LI NE.

The use of paranmeters LL 2 and DELTA P in conjunction with
LL 1, PIXEL, and LINE controls the scale of the map and, hence,
al so controls how nuch of the mapped i mage appears on the display
(i.e., within the wwndow). LL_2 represents the geocoordi nates of
anot her point on the world map and DELTA P represents the separa-
tion in pixels between that point and the PIXEL/LINE w ndow
| ocation. A positive DELTA P represents a horizontal separation,
whereas a negative value represents a vertical separation.

Note that this second point need not be within the w ndow and
that the absolute value of DELTA P nay be |arger than the display
w dth or height (512 pixels or lines). For given paraneters, a
| arger absolute DELTA P wll decrease the geographical area
covered by the wi ndow (enlarge the map); a smaller absol ute val ue
W ll increase this area (contract the map). The direction of the
second point relative to the first--that is, where they both fall
on the world map--is determned solely by the projection.

Al though DELTA P represents the separation in either the
hori zontal or vertical direction (not the absolute separation),
the points for LL_ 1 and LL_2 nust be chosen such that they have
both a horizontal AND vertical separation on the inmaginary map.
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Therefore sonme a priori know edge of where these points will fall
on that map is required when choosing these paraneter val ues.

A convenient way to determ ne values for LL_2 and DELTA P is
to use the geocoordi nates of another landmark for LL_2 and enter
the desired separation between LL 1 and LL_2 for DELTA P. Anot her
convenient way to determ ne these values is to determ ne the scale
for the map at LL_1. (In certain cases, depending on the projec-
tion, the scale will vary greatly even within the w ndow area.)
That is, the user decides how nmany display pixels (DELTA P) shoul d
separate a longitudinal or latitudinal degree, mnute, or second
and assign LL 2 and DELTA P accordingly. For exanple, if the
scale at LL_ 1 is to be one latitudinal degree per 100 pixels and
LL_1 is 10 degrees latitude and 38 degrees |ongitude, LL_2 would
be 9 and 38 degrees and DELTA P woul d be -100 (assunming that north
is on top for this projection).

MAPI MG wi | | pronpt the user for dynam c parameters soon after
it has been initiated. The requested paraneters wll depend on
the projection that was specified.

It is inportant to understand that the default values for
t hese dynami c paraneters are cal cul ated on the basis of the input
i mage since the geographical characteristics for the map wthin
the w ndow have not been determined at this point. (These
paraneters are thenselves used in the projection cal culations and
so, what the map would | ook |ike cannot be known at this point.)
For exanple, if PROOECTN is 1 (UTM projection), the value for ZONE
will be the nunber of the UIM zone in which is located the
| ongi tudi nal m dpoint of the input image. This ZONE val ue may be
different fromthat desired for the common map onto which a series
of images are being projection as described in the follow ng
par agr aphs.

The dynam c paraneter default values are neant to serve as a
best guess for the map area that appears within the w ndow area
assumng that LL_1, LL 2, PIXEL, LINE, and DELTA P are defaulted.
Therefore it is up to the user to set these values so that they
correspond to the desired map region within the w ndow. For
exanple, if the mdpoint of this region is used for the zone in a
UTM projection, this region will be at the center of a UTM
projected (imaginary) world map; if a point to the west of this
region is used to deternmine this zone, the region will be on the
right side of such a map

When the map area within the window is large relative to the
output inage, as is often true for Case 2 studies, it is inportant
to visualize this nmap area when deciding these dynam c paraneter
values. For instance, if an entire Van der Ginten (PRQECTN=19)
world map will be within the window, the user nay choose the
central neridian such that the center of the map features the
Anericas, Europe/ Africa, or the Atlantic or Pacific Cceans.

The input paraneter ASPECT enables the user to nodify the
aspect ratio of the world map by stretching or contracting the
hori zontal and vertical aspects independently of each other.
ASPECT is applied after the projection characteristics are
determned by the program and so is independent of all other
paraneters. Since ASPECT may change the technical characteristics
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of a projection (a Van der Grinten projection, for exanple, wll
no | onger be a Van der Grinten projection if ASPECT is not 1), a
val ue other than 1 (the default) should only be used for special
pur poses such as to allow roomon the display area for a caption,
for exanple, or to permt a split screen display of nore than one
i mage.

Once the input paranmeters PROQICTN, LL_1, LL_ 2, PIXEL, LINE,
DELTA P, and ASPECT and the dynam c paraneters have been estab-
lished for one i mage, the same val ues nust be used for the other
i nput inmages in the set. This applies for both, Case 1 and 2,
st udi es. These paraneters determne the characteristics of the
world map onto which the input inages will be projected as well as
the view area of the w ndow

Executi ng MAPI M5 i n Batch Mbode

Because MAPI MG can only work on one input image file and it
may require several mnutes for each execution, a batch version
has been designed to enable batch execution that allows up to 10
input imge files, each with its own input paraneter set, to be
executed together. Two steps are required to execute this
version. First, the program PARWPIMS is used to create or nodify
an input paraneter file that can contain up to 10 i ndependent
i nput paraneter sets. The second and main processing step is to
use the program BHVAPI MG with the i nput paraneter file generated
by PARMPIMG to generate the mapped output inmnages based on the
i nput paraneter sets contained in that file.
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USI NG STATDI S TO GENERATE | MAGES FROM | MAGE DATA FI LES

Some PC- SEAPAK progranms create imge "data" files instead of
regul ar PC- SEAPAK image files. Reqgular files use a byte to store
the value of each inage pixel so that each pixel my have an
integer value of 0 to 255. Data files, on the other hand, use a

real nunmber (four bytes) to represent each pixel. The precision
for real data is nmuch greater than for byte data: about one part
per 8.4 mllion versus one part per 255. It is therefore very

advantageous to perform inmage calculations wusing real pixel
nunbers instead of bytes values. For this reason, prograns such as
ADDF, MEANF, MJULTF and LOGF generate data inmage files as output
which may then be converted to regular image files wusing the
program STATDIS. The image files generated by STATD S may t hen be
di spl ayed directly on an M/P-AT frane buffer.

The optinmal conversion (nmapping) of the real data into val ues
of O to 255 depends on the distribution of the data. The nost
strai ghtforward mappi ng woul d be to assign the mnimumto 0, the
maxi mumto 255, and interpolate linearly for internediate val ues.
This is the mpping function used by STATDIS to display the
initial image froman input |inear data i mage. However, if the
data are concentrated over a relatively small portion of their
range, this mapping nmay result in a great |oss of resolution for
these data. Therefore a primary function of STATDIS is to all ow
the user to optimze a |inear nmapping by specifying a snaller data
range to be mapped. STATDIS nmay al so be used to assign the sane
mappi ng to nmultiple i mges of the sane geophysical quantity since
it is desirable that for such imges the gray shades (or
pseudocol ors) represent the sane nagnitudes.

Note that since the pigment concentration-to-gray-
| evel mapping is non-linear and is preset, STATDI S does
not permt pigment i mage mappings to be vari ed.

Because of the larger storage requirenents of data inage
files (four bytes instead of one per pixel), a user may choose to
create such files only for a certain region of interest defined by
a blotch. |If so, that blotch nmust be used with STATDI S so that
STATDI S can reconstruct the imge area represented by the corre-
spondi ng data i mage file.

The foll ow ng describes the possible steps needed to create,
for a given blotch area, an image resulting fromthe mathematica
mani pul ati on of other images in PC SEAPAK:

1. Use IMACE to display the image(s) of interest.

2. Use BLOTCH to define a blotch for the region of interest over
t he di spl ayed i nage.

3. Use BPSAV to save the blotch displayed as a disk file.

4. Perform the desired mathematical calculations on the inmage
file(s) for the defined blotch and generate the data inage
file. Progranms such as ADDF, MEANF, MJULTF, and LOGF generate
such files and allow the user to specify a blotch file for
t he cal cul ati ons.
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5.

| nvoke STATDIS while the blotch defined in

di spl ayed on t he MVP-AT.
6. Use STATDIS to determne the i mage gray | evel

save the inage as a regular inage file.

step 2 is

mappi ng or
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FORMATS OF | MAGE AND CONTROL POl NT FILES

Standard PC SEAPAK inmage files that can be dropped into
MWT-AT frame buffers for display are sinple flat files of 512
| ogi cal records, each of which is 512-bytes |ong. Each | ogica
record corresponds to an inage |ine when displayed and each byte
corresponds to the pixels on that |Iine. Additional 512-byte
records contai ning header infornmation nay precede the inage data.
These image files nornmally contain one such header record. Files
containing overlay graphics (also referred to as blotch files),
are identical in structure except that they do not include any
header records.

Users need not normally be concerned with the contents of an
image file's header. However, a header's information may be
exam ned using the program DVPHDR. The program MODHDR i s provi ded
for the rare occasion when a user nmay wi sh to change certain of
this information. A conplete |list of the parameters retained in
t he header, their data types, and their locations, is presented in
Table 1. Note that paraneters may be for informational purpose
only (i.e., they do not inpact any programis calculations), my
have nore than one neaning depending on the context (i.e. the
settings of flags and the programin question), or nmay be reserved
for future use.

Except for inmages containing gridded data, unmapped inages
created by such prograns as the ingest prograns and DSPI M5 are
each associated with a control point file. Such files contain the
navigation information for their corresponding inages and are
denoted by the extension ".CTL" in their filenanmes. This inforna-
tion consists essentially of a set of geocoor di nat es
(latitude/longitude pairs) corresponding to a set of display

coordinates (pixel/line pairs). These display coordinates are
also referred to as control points. From these data, the
geocoordi nates of all other image pixels can be interpolated for
program cal culations requiring earth |ocations. The format of

control point files is explained in the follow ng paragraph,
al t hough the user is cautioned that nodi fying such files nmay cause
errors in prograns using these data.
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345- 346 Spare

1-4 area code [*Z

5-6 start year | *2

7-8 start day | *2

9-12 start nsec | *4
13- 14 orbit nunber | *2
15- 34 spare

35- 36 gai n | *2
37-38 t hresh | *2
39-40 sol ar el evation (scene center) | *2
41- 42 sol ar azi muth (scene center) | *2
43- 44 roll (scene center) | *2
45- 46 pi tch (scene center) | *2
47- 48 yaw (scene center) | *2
49-52 gray-to-data sl ope R* 4
53-72 spare

73-76 gray-to-data intercept R* 4
77-96 spare

97-98 starting pixel of tape ingesting | *2
99- 100 starting |ine of tape ingesting | *2
101- 102 endi ng pi xel of tape ingesting | *2
103-104 total lines on tape ingesting | *2
105- 106 pi xel reduction factor | *2
107-108 I ine reduction factor | *2
109- 110 spare (nust be 0)
111-112 tilt angle | *2
113-128 spare
129- 132 mnimmlatitude in the inage R*4
133-136 maxi mum | atitude in the inage R4
137-140 m ni mum | ongi tude in the i mage R4
141- 144 maxi mum | ongi tude in the inage R*4
145- 146 control points per inage |ine | *2
147- 148 control points per pixel colum | *2
149- 164 i mage corner |atitudes 4(R*4)
165- 180 i mage corner |ongitudes 4(R*4)
181- 184 increnent in nsec | *4
185- 200 f our epsilons 4(R*4)
201- 236 control point file nane A* 36
237- 256 five circle paraneters 5(R*4)
257- 258 di spl ay of f set | *2
259- 260 stanp for derived i mages | *2
261- 262 spare | *2
263- 264 nornal i zed wat er radi ance fl ag | *2
265- 280 spare
281- 282 MAPI MG proj ecti on i ndex | *2
283- 284 UTM or SPC zone | *2
285- 344 15 projection paraneters 15(R*4)
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Byt e 489-512 spare
347- 348
Cl - CZCSTevel-1 1 mage
C2 - CZCS level -2 inage
A6, A7, A8, A9, AA, AB - AVHRR-6,7,8,9, 10,11
M - U of Mam DSP
G - gridded inage
349- 350 data type Cr2
L1 - CZCS or AVHRR | evel -1
TR - total radiance
Pl - pignent
SC - CZCs SsT
SA - AVHRR SST
WR - wat er radi ance
RA - Rayl ei gh radi ance
AT - AVHRR t hernal bands
DA - diffuse attenuation
351- 352 band nunber | *2
353- 354 starting pi xel of inage | *2
355- 356 endi ng pi xel of inmage | *2
357- 358 starting |line of inage | *2
359- 360 ending |line of inage | *2
361- 364 spar e
365- 366 MAPI MG pr oj ecti on i ndex | *2
367- 368 UTM or SPC zone | *2
369- 488 15 projection paraneters 15( R*8)
Control point files are ASCI files containing certain
variables in the follow ng | ogi cal records:
record paraneter Fortran fornat
1 NCPP, NCPL, "1" 3110
2 CPPI X 8l 10/
3 CPLIN 8l 10/
4 LATM N, LATNMAX, LONM N, LONVAX, DATLIN 4F12. 7,110
5 CPLAT 8F12. 7/
6 CPLON8BF12. 7/

Records 5 and 6 are repeated NCPL tines, one pair for each CPLIN

value. The definitions of these variables are:
NCPP: Nunmber of control points per inage line (control point
pi xels); 1 to 100; usually 26.
NCPL: Nunber of control points per pixel colum (control point
lines); 1 to 100; usually 26.
R Flag indicating that it is a new format control point

file, described herein;
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was adopted in




April 1988 to allow nore flexibility in mapping inages
to different projections.

CPPI X:  Unmapped pi xel indices of control points; run from snal
to large (left to right on the inmge display); NCPP
val ues ranging from1l to 512.

CPLIN.  Unnapped |ine indices of control points; run fromsmall
to large (top to bottom on the inmmge display); NCPL
val ues ranging from1l to 512.

LATM N Sout her nnost CPLAT val ue.

LATMAX: Nort hernnost CPLAT val ue.

LONM N West ernnmost CPLON val ue.

LONVAX: East ernnmost CPLON val ue.

DATLIN. Equals -1 if 180 deg. longitude crosses the control
point field;, else, equals O0; may be used as a |ogica
vari abl e.

CPLAT: Latitudes (+-90 deci nmal degrees) of control points; each
CPLAT record contains NCPP values, one for each CPPIX
val ue; there are NCPL CPLAT records, one for each CPLIN
value; read in as a two dinensional array where the
first index represents the horizontal (pixel) display
direction and the second represents the vertical (line)
direction; e.g., CPLAT(3,4), the third value of the
fourth CPLAT record, is the latitude for the pixel
CPPI X(3) on line CPLIN(4); the order of lines run Nto S
and the order of pixels run Wto E

CPLON: Longitudes (+-180 decinmal degrees) of contro
poi nts; each CPLON record contains NCPP val ues, one for
each CPPI X val ue; there are NCPL CPLON records, one for
each CPLIN value; read in as a two dinensional array
where the first index represents the horizontal (pixel)
di splay direction and the second represents the verti cal
(line) direction; e.g., CPLON(3,4), the third value of
the fourth CPLON record, is the |longitude for the pixe
CPPI X(3) on line CPLIN(4); the order of lines run Nto S
and the order of pixels run Wto E

I n PC- SEAPAK, level-3 images refer to those created by the
projection program MAPIM5 (and its alternate versions, BHVAPI MG
WKMP, and BHWIKMP). Level -3 images contain the values of their
projection equation paranmeters in their headers and are not
associated with control point files.
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PC- SEAPAK MENU TREE

DATE: 10/28/91

MENU/ PROGRAM DESCRI PTI ON

| NGEST - CZCS and AVHRR i ngestion

A

CZCSIN - CZCS ingestion

1. TPCZCS . .. Level -1 tape ingest
2. DKCZCS . .. Level -1 di sk ingest
3. TP2DSK . .................. Ful | -scene | evel -1 tape i ngest
4. DSK2DSK . ................. Ful | -scene | evel -1 di sk ingest
S. WNDOW. ... ... .. .. .. Image fromfull-scene file
AVHRRI N - AVHRR i ngesti on
1. TPAVHRR................ NOAA-format | evel -1b tape ingest
2. DKAVHRR ... ............. NOAA-format | evel -1b di sk i ngest
3. TPSDRPS ............... NORDA-format | evel -1b tape i ngest
4. DKSDRPS ............... NORDA- f or mat | evel - 1b di sk i ngest
5. SOLARZ . . .. Sol ar zenith correction
CZCSL2 - CZCS | evel -2 processing
L2BOX ..o Local i zed | evel -2 anal ysis
FLAGLC . ... . Land/ cloud flag determ nation
THRES . ... . Threshol d determ nation
ATMOXS - Atnospheric correction and determ nati on
1. CLRWAT ... ..o Angst rom det erm nati on, auto node
2. SCREEN.................. Valid clear water pixel display
3. BXCLRWAT . .............. Angst rom det erm nati on, box node
4, QZONE . ..., Qzone/ opti cal thickness val ues
5. ANGST ................ I nteractive Angstrom determ nation
L2PRCD - CZCS | evel -2 product generation
1. L2MULT .. Level -2 product generation
2. BHL2ZMULT .. ... Bat ch mode of L2MULT
3. PARL2MU . ............... L2ZMULT paraneter file generation
4., WIKLM. . ..... ... ... .. ...... L2MULT for WEI TEK coprocessor
5. BHWIKLM. . ............... BHL2ZMULT for WEI TEK coprocessor
6. L2CON . ... ... ... .. Pi gnment scal i ng conversion
RING....... .. i Mask out sensor ringing

F.

I MAG NG - MVP-AT frane buffer prograns

NI TIAL - MVP-AT initialization

INITIAL

1. INET o MVP-AT initialization
2. CLR ... Cear frame buffers
3. SPKSETUP . ... ... Configuration setup
4, GPCALOR ............... G aphi cs pal ette col or assi gnnment
5. BPCOLOR .. ... ... i LUT pal ette col or assi gnnent
6. BPICOLOR............ I ndi vi dual pal ette col or assi gnment



3. |IMAG NG - MP-AT frane buffer prograns (continued)

B.

FRVBUF - Frane buffer operations

1. IMAGE . . D spl ay i mage
2. IMAGSAV . .. Save inmage into file
3. IMGXRT ... D spl ay non- SEAPAK i mage
4. SELECT .. ... . Sel ect frane buffer
5. LOOP .. Loop frane buffer inages
6. DSKLOOP . ... ... Loop disk file inmages
7. IMALST ........ ... ... .. .... Li st frane buffer inmage nanes
8. ZOOM. .. ... . e Zoom and roam an i nage
9. IMEDT ..... .. i Cut and shift an inage
OVERLAYS - Overlay graphics mani pul ation

1. ANNOTATE . ..o e Annot at i on
2. BLOTCH.......... ... ... ...... Area-of-interest definition
3. CONTOUR . ... e G ay-1evel contouring
4. GPONCFF . ... Turn graphics on/of f
5. GPCLR . ... G ear graphics
6. BPSAV .. .. ... .. Save graphics into file
7. BPLOAD . .. ... . Load graphics fromfile
8. REAON.................. Area-of -interest border overlay
9. TRACK . ... ... ... . .... Aircraft/ship track data anal ysis
LUTCOLOR - Look-up table and col or operations

1. TABLOAD . ....... ... Load LUT into frane buffer
2. TABSAV .. .. . e Save LUT into disk file
3. STRETCH . ........ .. ... Li near contrast stretch
4. PLI ... Pi ecewi se |inear stretch
5. LUTMD . ... . G ay-1evel range rescale
6. RESCALE .. ... ... . . | mage rescaling
7. PAINT ... .. ... ... ..., Fal se col or pal ette devel opnent
8. COBAR .. ... CGenerate col or bar
MOSAI C - Mosai ¢ prograns

1. MBAIC . .. Mosai c i mage creation
2. REBDS.......... ... ... .. . ... True col or inage display

4. |IMEFILE - Inage file information

A

moo

DATA - Inage file data retrieval

1. READ......... ... .. .. . ... Data extraction (box/ point)
2. RLINE ... ... .. . Data extraction (line)
3. ASC MG . ... . 2-D array frominage
HEADER - I nmage file header information

1. DWHDR . .. ... . D splay/print file header
2. MODHDR . ... ... Change header information
3. ADDHDR .. ................. Add header block to inmage file
MERCE . ... . . Mer ge CZCS/ AVHRR i mages
ALIAS ... Assign aliases to file nanes
HLON. ... M n/ max i mage generation

53



54

CGEOGRAPH - Ceographi ¢ prograns

A

>E ululelele

PRQJIECTN - | nage nmap projection programns

1. MAPEMG. .. | mage map projection
2. BHVAPIMG . . ... Bat ch node of MAPI MG
3. PARMPPIMG............... MAPI MG paraneter file generation
4. WIKMP . .. ... ... . MAPI MG f or WEI TEK copr ocessor
5, BHWKMP .. ............... BHVAPI M5 f or WEI TEK copr ocessor
REG ST ... | mage transl ation
GRID....................... Latitude/l ongitude grid overl ay
LATLON . ... Lati tude/l ongi tude determ nation
COAST ......... .t Coast | i ne/ geogr aphi c features overl ay
BATHYIMS . ... .. ... ... .. Bat hynetry inmage file generation

- Mat hemati cal prograns
HARDFCT - Hardware inmage functions

1. IMFCT ... oL Functions for inmage and const ant
2. IMRFCT ... ... . Functions for two inages
3. FILTER ... .. ... ... ... .. ..... Filtering and edge detection
4., CONVOLVE . ... e | mage convol ution
SOFTFCT - Software image functions

1. ADDF..............o.... Add. /subt./exp. of inmage file(s)
2. MEANF . ... ... Averagi ng of image files
3. LOGF ... . Logarithmof an inage file
4. MLTF ................ Mult./div./exp. of two image files
5. STATDIS ................ Image fromreal -valued data file
6. DFFI ..................... Difference of two image files
7. DERIV ... Derivatives of an inmage
8. IMATCH.............. Modi fy i mage based on anot her i nage
STAT1 - Statistical analyses nmenu 1

1. HIST ... Frequency distribution
2. BHHIST ... .. Bat ch node of H ST
3. MW . Mean/ vari ance i mage generation
4. FILLA . ... ... ... . . . Image fill/filter, auto node
5. FILLM. ... ... ... ... .. . .. ... Image fill, manual node
6. TSERIES..................... Time series statistics plot
7. MEM. ... .. . . Maxi mum ent r opy net hod
STAT2 - Statistical anal yses nmenu 2

1. SCATT . Scatt er gram pl ot
2. CORCO. ..o Correl ation coefficient
3. AUTOCORR .. ..o e e Aut ocorrelation vs. |ags
4, XCORR ... Cross correlation vs. |ags
5. VARIOG. ... ... e Sem vari ance vs. |ags
6. EOF.............. Enpi ri cal orthogonal function analysis
7. EOFPLOT . ........... Pl ot/ MEM of ECF princi pal conponents



UTIL - Wility prograns
A. HARDCOPY - | nage hard-copy prograns

1. PITCOL ... e Pai nt Jet col or selection
2. IMPRINT .......... .. .. .. .. ..... Pai nt Jet i mage hard copy
3. PSINMAGE ........ .. ... ... Post scri pt image hard copy
B MAM - Univ. of Mam file format support
1. PSTIMG . .. Image fromPST file
2. DSPIMG. ... Image fromDSP file
3. NODSST ... I mage from NODS MCSST file
4. PSTXRT ... | mage from PSTI MG i nage
C. VAXTOPC - VAX-to-PC format conversion
1. HORCVT ... e Header bl ock conversion
2. BLOCVT ... G aphics file conversion
3. LUTCVT .. LUT file conversion
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PROGRAM NAME: ADDF
DATE: 10/28/91
MENU:  SOFTECT

DESCRI PTI ON:  This program may be used to add or subtract several
disk image files, pixel by pixel, according to the follow ng
general equation:

aJrT = C + sunf Wn)*I(n)**E(n) ] for n =1 to NUM

where QUT is the output data file designated by the paraneter
OFIL, C corresponds to the constant GCONST, W are the weights
VEIGHT, | are the image data from the files INFIL, E are the
exponents EXPONENT, and NUMis the nunmber of INFIL files. The
i mage region of interest may be specified by GPAL and BFI L.

The calculation results are stored as real-valued data in
CFIL in order to retain maxi mum accuracy. OFIL may be used
subsequently as input to the program STATDIS in order to generate
its image, optimze its gray scale, and save it as a disk inage

file. For a given pixel, if any I(n) value falls outside the
RANGE val ues, or if an arithnmetic error occurs during summation,
QUT for that pixel will be flagged as "invalid" and subsequently

assigned a value that is specified in STATD S

PARAMETERS:

(1) INFIL is the array of the input inmage file nanmes to be
processed. Up to 12 files may be entered at once. Al files
shoul d contain one header block (512 bytes) followed by 512
bl ocks of inmage dat a.

(2) WEIGHT is the array of the weighing factors for INFIL. A
nunber nust be entered for each IN FIL to be summed. Each
nunber will be used as a nultiplicative factor for the pixel
values of its corresponding image (raised to the EXPONENT
power) during summation. To illustrate the use, consider the
fol | ow ng exanpl es:

1) for sinple summation, set CONST=0, WEICGHT(n)=1, and
EXPONENT( n) =1;
2) to raise a single image to the 3rd power, set CONST=0,
WEI GHT(1) =1, and EXPONENT( 1) =3;
3) to subtract image 2 from image 1, set CONST=0,
WEI GHT( 1) =EXPONENT( 1) =EXPONENT( 2) =1, and WEI GHT(2) =- 1.
(3) EXPONENT is the array of the exponents for INFIL. A nunber

must be entered for each IN FIL to be sumed. Each nunber
will be used as the power by which to raise the pixel values
of its corresponding image during sunmmation. Note t hat
EXPONENT not equal to one will affect the units of their
respective terns. It is the user's responsibility to ensure
that the final units of terns are consistent. Arithnetic

errors may occur during summation if inappropriate EXPONENT
val ues are used. For exanple, errors wll occur if EXPONENT
is too large or too small, or if negative EXPONENT is used
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(4)

(5)

(6)

with zero or negative input imge pixel values. CQutput data
val ues of pixels for which arithnetic errors have occurred
will be flagged as "invalid' and may be assigned any desired
val ue when using the program STATDIS. (See the docunentation
for the program STATDI S dealing with the parameter | NVAL for
further information). Such pixels cannot be distinguished
fromthose flagged as "invalid" because of range restrictions
whi ch are described later. ADDF will display the nunber of
pi xels with such errors, if any have occurred, at the end of
its processing. Wth the use of an appropriate blotch or
values for RANGE, these pixels may be excluded from the
cal cul ations. However, these arithmetic errors may indicate
that your val ues for EXPONENT and ot her input paraneters are
i ncorrect and shoul d be changed.
OFIL is the name for the "data" file output to the disk.
This file is conmposed of floating point nunbers for higher
accuracy. OFIL nmay be used as input to the program STATDI S
in order to generate its inmage, optimze its gray scale, and
save it as a PC-SEAPAK inmage file. Note, however, that the
sane blotch specification used in ADDF will be needed by
STATDI S (i.e., the sane blotch nust be used unl ess GPAL=0).
"Data" files such as OFIL cannot be dropped directly into the
image display wunit as images or wused as input to this
program STATDIS nust be used to generate and save inmage
files from"data" files. In this way, you can interactively
obtain, using STATDIS, an optimm gray scale for the inmage
file corresponding to the range or subrange of data values in
the "data" file. By convention, "data" file names end with
the extension ".DAT" whereas inmage file nanmes end wth
".IMG'. Note that the disk space required by a "data" file
is proportional to the blotch area and may be much nore than
that required by an inage file which is always 513 bl ocks.
For a full image (GPAL=0, the equivalent of a full-inage
blotch), a "data"” file will require 2049 bl ocks or about four
times the space of an inage file; for a blotch covering | ess
than a quarter of the imge, however, the "data" file will be
smal l er than an image file.
MODE is a flag which indicates whether the pixel values of
the INFIL image(s) represent data (such as tenperature or
radiance) that are linearly related to gray |levels, or
pi gment concentrations which are non-linear. A "1" should be
entered for linear data and a "2" for pignment data.
RANGE defines the range of IN FIL pixel values to use for the
sunmat i on. The user should enter two values in the input
data units. For a given pixel location, if a value for any
INFIL falls outside the RANGE values, the corresponding
pixel in OFIL will be flagged as "invalid." These "invalid"
pi xels nmay be assigned any value when using STATDIS to
generate the image from OFIL. Again, the RANGE val ues nust
conformto the units of the INFIL inage(s) as specified by
MODE and FACTOR (i.e. pignent concentration or units linearly
proportional to gray levels). For exanple, to exclude only
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(7)

(8)

(9)

(10)

land and cloud pixels, the RANGE values should be 1.0 and
254.0 (the default values) for gray levels (MXDE=1 and
FACTOR=1) or 0.0409 and 44.46 for pignment concentrations
(MODE=2) .

CONST is a constant (in output data units) which is to be
added to the summation. The user should enter a real numnber
whose units match those of the other terns.

FACTOR is a linear scale factor used only if MODE=1, i.e.
when a linear data-to-gray scale mapping function for the
IN FIL image(s) is used. If greater than zero, it wll
represent the factor by which to divide the gray values of
INFIL pixels in order to convert them into actual data
values; if zero or less, the slope and intercept for this
mappi ng function will be obtained from each file header of
the INFIL disk inage files. In order to retain the gray
values, enter 1 (the default wvalue); for sea surface
tenperature (SST), enter 8; for water radiance data, enter
85; for aerosol radiance data, enter 100.

GPAL is the graphics palette which defines the blotch area(s)

of interest and is in the range -7 to 7. If the nunber
entered is positive, pixels wthin the blotch wll be
consi der ed. If the nunber is negative, pixels outside the

blotch will be considered. Only blotches defined by this
graphics palette (the absolute value of GPAL) of the blotch
file BFIL will be used. If "0" is entered, the entire inage
area (512 x 512) will be used and BFIL will be ignored.

BFIL is the nane of the blotch file which defines the inmage
area(s) of interest unless GPAL= 0. Only blotches defined by
the graphics palette corresponding to GPAL wll be used.
Bl ot ches may be drawn and saved as files using the prograns
BLOTCH and BPSAV

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: ADDHDR
DATE: 10/28/91
MENU:  HEADER

DESCRI PTI ON:  This program all ows the user to add a header bl ock
(512 bytes) at the beginning of an image file or a group of inmage
files. The header block to be added may be a bl ank or a header
from anot her image file.

PARAMETERS:

(1) IFIL is the file name that specifies an inmage file or a group
of image files to be inserted wth a header block (512 bytes)
at the beginning of each image file. The header block to be
added is specified by the paranmeter HFIL. The wild card
characters "*" and "?" may be used to specify a group of
files: "?" to replace a single character and "*" to repl ace
mul tiple characters in the I FIL name.

(2) HFIL is the file nane whose header block (the first 512
bytes) is to be added into the file(s) specified in IFIL. |If
this paraneter is blank, a blank header block will be used.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: ALIAS
DATE: 10/28/91
MENU: | MGFILE

DESCRI PTI ON:  This programallows the user to assign file name(s)
to alias nanme(s) so that alias names nay be used for file specifi-
cations in the program | MAGE. Note that to use an alias nane, the
user nust enter an apostrophe, " ' ", before the alias nane.
Alist of all alias names is kept in the ASCIlI file ALIAS.PAR in
t he SEAPAK directory. This file may be printed or edited using
regul ar DOS comands. If the paraneter FILNAM is blank, this
program can al so be used to list the file name(s) assigned to the
alias nane(s) which match the specification of the paraneter
ALI AS.

PARAMETERS:
(1) ALIAS is the alias nane. If FILNAM is blank, the program
will list all alias names that match the specification of

ALIAS and the file names assigned to them The wild card
character "*" may be used anywhere in the ALIAS character
string when FILNAMis blank. |If FILNAMis not blank and does
not contain "*", ALIAS will be recorded as the alias nanme of

FI LNAM If there is "*" in FILNAM the characters that
replace the "*" in each file name found to match the FlILNAM
specification wll be appended to ALIAS to form the

correspondi ng al i as nanes.

(2) FILNAM is the file name to be assigned to the alias nane
specified in ALIAS. |If FILNAM does not contain the wild card
character "*", the program wll just assign the file nane
FILNAM to the alias nane ALIAS. |If there is "*" in FILNAM
the characters that replace the "*" in each file nane found
to match the FILNAM specification will be appended to ALIAS
to formthe corresponding alias nanes. (The "*" nust be the
last character prior to the period of the file nane
extension.) For exanple, if there are four files TEST1. | Mg
TEST2. I MG, TEST3.I M5 TEST4.CTL in the current directory and
ALIAS is "XX' and FILNAM is "TEST*", these files wll be
assigned to the alias nanes XX1, XX2, XX3, and XX4. However,
if FILNAM is "TEST*.IM5', then only the first three files
(mth extensions ".IM5') will be assigned to the alias nanes
XX1, XX2, and XX3. If FILNAMis blank, the programw Il 1Ii st
all alias nanmes that match the specification of ALIAS and the
file names assigned to them

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME:  ANGST
DATE: 10/28/91
MENU:  ATMOS

DESCRI PTI ON:  ANGST provides an alternative nethod to CLRAT for
estimating the Angstrom exponents required for renoving aerosol
radi ance froma CZCS level 1 scene. The technique is based on
Arnone and LaViolette (1984) and allows the user to interactively
sel ect the Angstrom exponent for the aerosol correction, correct
the image and read the resulting subsurface water radi ance val ues.
The atnospheric correction algorithm is based on Gordon et al.
(1988).

The user can visually correct a scene which may not have
cl ear water or has distinct haze bands. Wien the aerosols have
sharp structure, the Angstrom exponent can be increased until the
structure disappears. The haze will appear as bright areas in the
undercorrected scene, but if the scene is overcorrected, the
structure will become darker than adjacent clear areas.

The correction is performed on each of channels 1 through 3
i ndependently rather than sinultaneously as in CLRMAT. Thus, the
programrequires that the level 1 radiance image files from any
one of channels 1, 2 or 3 and channel 4. Channel 4 image file is
required since the aerosol correction is based on the residual
radiance in channel 4 after it has had the Rayleigh conponent
removed. The channel 5 inage file may be used, but not required,
for the reference of |and/cl ouds.

Once the program is initiated, it renoves the Rayleigh
radi ance fromthe level 1 data. After this is acconplished, the
user may change the Angstrom exponent by a horizontal translation
of the cursor using the nouse or cursor keys. Function key F2 is
used when a correction is to be nade.

One approach of using ANGST is to follow sone of the proce-
dures in the 'clear-water' radiance algorithmwhich is applied in
CLRWAT. First, correct channels 2 and 3 renenbering that the
absolute magnitude of the Angstrom exponent for channel 2 1is
usual ly greater than or equal to that for channel 3, and then av-
erage the Angstrom exponents in channels 2 and 3 and apply that
value to channel 1. Continental haze has Angstrom exponents
greater than or equal to zero; marine haze has Angstrom exponents
of about zero; and dust has Angstrom exponents |ess than or equal
to zero.

PARAMETERS:

(1) IFILY is the file nanme of a level 1 radiance scene to be cor-
rected. CZCS level 1 band 1, 2, or 3 image file should be
used. The IFIL1 and IFIL2 have to be fromthe sane scene.

(2) IFIL2 is the CZCS |evel 1 band 4 image file. The IFIL1 and
| FIL2 have to be fromthe sane scene.

(3) IFIL3 is the land/clouds reference file. The CZCS level 1
band 5 image file should be used.

61



(4)

(5)

(6)

(7)
(8)

(9)

(10)

LANCLD is the channel 5 threshold in gray |evel val ue used

to identify land and clouds. Al pixels wth values

exceeding this value are assigned a val ue of 255.

CORR is the index of the correction nmethod to use for

cal cul ating total radiances:

1: Use factors and nmethod (tinme and gai n dependent) of R
Evans (Univ. of Mam).

2: Use correction factors specified by FACTOR

| LTOPT specifies the ILT option: If "1", epheneris data
fromthe ILT record of the level-1 scene will be used. | f
"o, much  of these data wll be obtained from the

docunentation record or calculated by SEAPAK based on the
location and tine at the start of the scene.

GPAL is the graphics palette used to mark the |ocation of
cursor.

ANGS _RNG are m ni rum and nmaxi mum Angstrom exponent val ues.
The val ues set the range of values that can be applied for
the aerosol correction and correspond to the extrenme right
side of the screen and extrene left side of the screen,
respectively, when noving the cursor horizontally to select
an Angstrom exponent.

OZONE are optical thicknesses (in neters) for bands 1 to 4.
If the value "-999" is entered, the values used will be from
t he PC- TOVS dat abase for the day of the input CZCS scene and
for the point nearest to the inmage center. If the PC TOVB
data point is mssing or an error occurs accessing the data,
a nmessage to that effect wll be displayed on the term nal
along with the default val ues. If defaults are used, the
values will be 0.00106, 0.0144, 0.0279, and 0.0125. These
t hi cknesses are the products of the absorption coefficients
(3.4E-6, 46E-6, 89E-6, and 40E-6) used at the Univ. of M am
and an average anount of 313 Dobson units of ozone.

FACTOR are the correction factors to use for calculating
total radiances of bands 1 to 4, respectively. These will be
used only when CORR=2.

DYNAM C PARAMETERS:

.
(1)

Paranmeter for outputting subsurface water radi ance imge into
afile.

OFIL is the output file nane to be used to save the
subsurface water radi ance i nmage.

FUNCTI ON KEY DEFI NI Tl ONS:

ESC:
F1:

F2:

F3:
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Exits the program

D splays current Angstrom exponent val ue. Any single
hori zontal novenent will increase or decrease current value
by (max(ANGS_RNG - nmin(ANGS_RNG) / 512.

Di spl ays the subsurface water radi ance i mage by renoving the
aerosol radiance, which is calculated with current Angstrom
exponent value, fromthe Rayleigh corrected |level 1 band 1,
2, or 3 image.

D spl ays the subsurface water radiance values and the nean
and standard devi ation inside current cursor box.



F4:

F5:
F6:
F7:
F8:

Fo:
F10:

Qutputs the solar and the spacecraft zenith and azimuth an-
gles used in the Rayleigh scattering conputations. Addi -
tional information output are the subsurface "clear water"
radi ances that correspond to the solar zenith angle at the
cursor |ocation.

Changes the size of the box cursor in a |oop of sizes 1x1,
3x3, 5x5, 7x7, 9x9, 11x11, 13x13, and 15x15.

Mar ks the cursor at current |ocation.

Allows the user to enhance the contrast of the corrected
scene in order to determne nore clearly the structure in the
scene.

Di splays the cursor location (center of the cursor box) in
pixel/line as well as in latitude/longitude coordinates.

Di spl ays the next inage frane buffer.

Allows the user to save current subsurface water radiance
image into a file. Dynamc paraneter OFIL will be requested.

ALT F1: Toggl es the function key nmenu di splay on/off.
ALT FO: Al'lows the user to process another band. The paraneter

IFILL will be requested.

ALT F10: Allows the user to change the calibration paraneters

CORR and FACTOR Once these are entered the sequence
repeats by reconmputing the total radi ance and
subtracting the Rayl ei gh radi ance.

MOUSE LEFT BUTTON - Same as function key F1.
MOUSE RI GHT BUTTON - Toggl es the function key nenu di splay on/off.
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PROGRAM NAME: ANNOTATE
DATE: 10/28/91
MENU:  OVERLAYS

DESCRI PTI ON: The program ANNOTATE wites character/synbol
overlays on the current displayed frame buffer. There are two
text nodes avail abl e, dot text and stroke text, each of which has
different font selections avail able (see Appendix). The user can
sel ect the text node and the font, change the size of the charac-
ters, the colors of the characters, the color of character's

background (dot text) or fill (stroke text), the orientation of
the text (dot text supports only 0, 90, 180, and 270 degree
orientations). The user can wite characters directly through

keyboard or save the character strings into a buffer and wite out
that buffer at any tinme to any cursor position.

PARAVMETERS:
None.

DYNAM C PARAMETERS:

For changi ng paraneters of dot text (press F1)

(1) DOT_H specifies the height in pixels of the dot text, it
shoul d al ways be a nmultiple of 8.

(2) DOT_W specifies the wdth in pixels of the dot text, it
shoul d al ways be a nmultiple of 8.

(3) DOT_ANG specifies the direction in degrees of the dot text
to be displayed. Only 0, 90, 180 and 270 are valid inputs.

(4) G_PAL specifies the overlay color palette to be used for the
dot text, only O to 7 are valid inputs. To change the color
of the palette(s), use program BPCOLOR or BP1COLOR

(5) GB_PAL specifies the overlay color palette to be used for
t he background of the dot text, only O to 7 are valid inputs.
To change the color of the palettes(s), use program BPCOLOR
or BP1COLOR

(6) POS_MODE specifies how the annotation stored in the text
buffer will be displayed relative to the cursor position.
1. the cursor location is the start of the annotation.
2. the cursor location is the end of the annotation.
3. the cursor location is the center of the annotation.

(7) DOT_FONT specifies the font file selection for dot text.
There are seven fonts avail abl e.
1. HALO 88 default 2. HALQOO1. FNT 3. HALQ002. FNT
4. HALQ010. FNT 5. HALQO11l. FNT 6. HALQO12. FNT
7. HALQD13. FNT
For font definitions, check the appendix in this guide.

(8) TXT_BUF specifies the text strings up to 80 characters to be
saved in the buffer which can be displayed as the annotation
whenever the function key F4 is pressed.
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For

(1)

NN NN
o1 w N
N N’ N N’

(6)

(7)

(8)

changi ng paraneters of stroke text (press F2)

STRK_FONT specifies the font file selection for stroke text.
There are 19 avail able fonts.

1. HALOL102. FNT 2. HALOL03. FNT 3. HALOL04. FNT
4. HALOLO05. FNT 5. HALOL06. FNT 6. HALOLO7. FNT
7. HALOLO08. FNT 8. HALOL09. FNT 9. HALOL11l. FNT
10. HALOL15. FNT 11. HALQ201. FNT 12. HALQ202. FNT
13. HALQ203. FNT 14. HALQ204. FNT 15. HALQ205. FNT
16. HALQ206. FNT 17. HALQ207. FNT 18. HALQ208. FNT

19. HALQ209. FNT

For font definitions, check the appendix in this guide.
STRK_H specifies t he hei ght in pixels of the stroke text.
STRK_ANG specifies the direction in degrees of the stroke
text to be displayed.

STRK_ASP specifies the aspect ratio of the stroke text.

G _PAL specifies the overlay color palette to be used for the
stroke text. Only O to 7 are valid inputs. To change the
color of the palette(s), use program BPCOLOR or BP1COLOR

FI LL_PAL specifies the overlay color palette to be used for
filling the stroke text, only 0 to 7 are valid inputs. To
change the color of the palette(s), use program BPCOLOR or
BP1COLOR

POS_MODE specifies how the annotation stored in the text
buffer will be displayed relative to the cursor position.

1. the cursor location is the start of the annotation.

2. the cursor location is the end of the annotation.

3. the cursor location is the center of the annotation.
TXT_BUF specifies the text string (up to 80 characters) to
be saved in the buffer which can be displayed as the
annot ati on whenever the function key F4 is pressed.

FUNCTI ON KEY DEFI NI Tl ONS:

F5:
F6:

Exits the program

Al l ows one to change the current setups for the dot text.
Al l ows one to change the current setups for the stroke text.
Toggl es text nmode fromdot text to stroke text.

Causes the annotation stored in the stoke text buffer or the
dot text buffer to be displayed depending on the current text
node and its status.

Di spl ays the next inage frane buffer.

Di spl ays the pixel/line coordi nates of the cursor position.

ALT F1: Toggles the function key nmenu di splay on/off.
MOUSE RI GHT BUTTON - Sane as ALT F1
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PROGRAM NAME: ASCI M5
DATE: 10/28/91
MENU: DATA

DESCRI PTI ON: ASCIM5G is a program which can be used to generate
an ASCII file of an image. Up to five PC SEAPAK inmages or any
rectangul ar subscene from them can be converted at one tinme to
ASClII flat-file equivalents. This programnot only allows one to
select a portion of the scene for conversion to ASCII files but
also all ows one to subsanple the scene or flip it around fromleft
to right or top to bottom Also, the format of the ASCI| out put
file records may be specified by the user.

PARAMETERS:

(1) IN_FILE1-1IN_FILE5 contain the list of input inmage files one
wants to convert to ASCII files. These files when converted
will correspond to the output inmage files (QOU_FILE1- QU FILES)
and will all have been processed in the sane nmanner.

(2) OU_FILEl1-OU_FILE5 contain the ASCII equivalents of the
respective PC-SEAPAK inmmge files listed in (IN_FILEL-
IN FILES). Note that all these files will be generated using
the sanme values for all the other input paraneters. These
files wll not contain any header records. The format is
specified by the user. See the paranmeter FORVAT for a
detail ed description of their record formats.

(3) ST_PIX defines the location of the start pixel for the
rectagul ar area of the image(s) for which ASCII file(s) wll
be generated. ST PIX/ST LIN and END PX/ END LN define the
full rectangle. The value one i nput's for ST_PI X depends on
the location of the origin which in turn is determned by the

paraneter P_DIR and TOT_PX In other words, if P_D R=1,
pi xel p05|t|ons are enunerated fromleft to rlght and ST_ Pl X
is the pixel position of a left corner. If P_DR=2, pixel

positions are enunerated from right to left, and ST_PIX IS
the pixel position of the right corner of the rectangle.
This nmeans that the nunber entered for ST PIX is determ ned
by counting pixels from the right starting at the origin
(which is defined by TOT_PX), e.g. the rightnost pixel (the
origin) is 1, the next is 2, etc. Note that all this also
nmeans t hat ST Pl X can never be greater than END Pl X

(4) ST _LINis the location of the start line for the rectagul ar
area of the image(s) for which ASCII file(s) wll be gener-
ated. As nentioned earlier, ST _PIX/ ST_LIN and END PX/ END LN
define the full rectangle. As for ST _PIX, the value one
inputs for ST_LIN depends on the location of the origin which
inturn is determned by the paraneter L_DIR and TOT_LN. In
other words, if L_DIR=1, line positions are enunerated from
top to bottom ST LINis the line position of a top corner.
If L_ DIR=2, line positions are enunerated frombottomto top
and ST_ LIN is the line position of a bottom corner of the
rectangular box. In a sinmilar fashion to ST_PI X, the nunber
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(5)

(6)

(7)

(8)

(9)

(10)

entered for ST LINis determ ned by counting lines from the
bottom starting at the origin (which is defined by TOI_LN),
e.g. the bottomost line (the origin) is 1, the next is 2,
etc. It is evident that this neans that ST _LIN cannot be
greater than TOT_LN. Fromall of this it is also clear that
ST LIN cannot be greater than END LIN.

END PX is the | ocation of the end pixel and hel ps to define
one corner of the rectangular area of the inmage(s) for which
ASCII file(s) will be generated. END PX cannot be |ess than
ST _PI X since the origin for counting the pixels starts from

the ST _PIX direction. In other words, if P_DR=1l, pixel
p03|t|ons are enunerated fromleft to rlght and END_ PX is the
pi xel position of a right corner. If P_DR=2, npixel
positions are enunerated fromright to left and END_ PX is the
pi xel position of a left corner. END PX cannot be greater
t han TOT_PX

END LN is the location of the end |ine and hel ps to define
one corner of the rectangular area of the inmage(s) for which

ASCI1 file(s) will be generated. Again due to the |ocation
of the origin, END LN cannot be less than ST LIN. Also, if
L DIR=1, line positions are enunerated fromtop to bottom and

END LN is the line position of a bottomcorner. |[If L D R=2,
line positions are enunerated frombottomto top and END LN
is the line position of a top corner. END LN cannot be
greater than TOT_LN.

P SUBS is the paraneter which specifies the pixel
subsanpling rate. For exanple, if P_SUBS=2, only every other

pixel from ST PIX to END PX wll be processed and the
resulting ASCII image (OU FILEs) will be reduced by a factor
of two in the pixel (horizontal) direction. Note that the

| ast pi xel processed for each line will be

ST PIX + (N-1)*P_SUBS
where N is the nunber of pixels processed per |ine or

| nt eger ((END_PX-ST_PI X + P_SUBS)/P_SUBS).
L_SUBS defines the line subsanpling rate. For exanple, if
L SUBS=2, only every other line fromST LINto END LN will be
processed and the resulting OU FILEs will represent inages
reduced by a factor of two in the line (vertical) direction.
Note that the last |ine processed for each file will be

ST LIN + (N-1)*L_SUBS
where N is the nunber of |ines processed per image or

Integer ((END LN-ST LIN + L_SUBS)/L_SUBS).
MODE specifies whether the inmage data (IN FILES) are linearly
related to gray scales or are pignent concentrations. Enter
1 (the default value) if the pixel values of the displayed
i mage represent data such as tenperature or radiances that
are linearly related to gray |evels (see FACTOR bel ow); enter
2 if they represent pignment concentrations (ng/n8).
FACTOR is a paranmeter which is used only when the displayed
imge is linearly related to the gray scale, i.e. when
MODE=1. |If FACTOR is positive, it wll represent the factor
by which to divide the gray values of the image pixels in
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(11)
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order to convert theminto actual data values. |If a zero or
negative nunber is entered, the slope and intercept for this
mappi ng function will be obtained from the file header of
each IN FILEs. To retain the gray scale values, enter 1 (the
default value); for sea surface tenperature (SST), enter 8;
for water radi ance data, enter 85; for aerosol radi ance data,
enter 100.

FORMAT specifies a FORTRAN format for the records of
QU FI LEs. Cenerally, the default format ("0(15)" or
"1P, 0(Gl3.5)" depending on the MODE=1 or 2) should be used.
The format shoul d have the general form of a repeat count (N)
followed by a field descriptor for the nunmeric output types
I, F, E, D or G A field descriptor is conposed of the
letter type identifier (T), a width specification (W, and,
for non-integer types, a decinmal specification (D). If Nis
not specified, it defaults to 1; if it is explicitly 0, it is
set to the nunber of pixels processed per inage line (X); if
it is less than X, each image line will wap around using as
many out put records as needed (see below). In addition, the
scale factor (P), the plus sign control (S), and the exponent
specifier (E) may also be used; if omtted, the FORTRAN
defaults of 0, SS, and 2, respectively, will be used. AGAIN
| T SHOULD BE EMPHASI ZED THAT THE DEFAULT VALUE "O(15)" or
"1P, 0(Gl3.5)" SHOULD BE ADEQUATE FOR MOST PURPCSES. The
follow ng tabl e presents exanpl es of valid FORVAT val ues.

FORVAT N T W D P S E
1P, 0( GL3. 5) X G 13 5 1 Ss 2
SP, 1 4 1| 4 SP
18( F6. 2) 18 F 5 2 ss
- 2P, SP, 10( E16. 2E4) 10 D 16 2 -2 SP 4

Par ent heses and commas may be omitted, but if they are used,
t hey nust be used according to FORTRAN format syntax rules.
For exanple, the default FORMAT, "1P,0(Gl3.5)", may also be
witten as "1POG3.5" or "(1PO(GL3.5))" but NOT as
"1P0QE 13.5)" or "1P0O, Gl13.5". Slash record termnators ("/")
may al so be included according to FORTRAN rul es. Blanks are

ignored and |ower or upper case letters may be used. For
integer output (T="1"), the real-valued inmage pixels are
rounded off to the nearest integer. (Please refer to the

M crosoft FORTRAN nmanual for additional definitions and
syntax rules.)
The nunber of output records needed for one inmage line wll
be

NR = integer((X + N- 1) /
where N and X are as defined above. (Note that additional
records due to the use of slash record terminators in FORVAT

are not included in any record calculations.) The | ast
record of each NR set of records wll contain renmainder
(P/'N)*N pi xel val ues. The character w dth of every output

record will be N* Wplus, if a delimter is added, N, (e.g.



(12)

(13)

(14)

(15)

(16)

(17)

(18)

for DELIME"/"), the character width of each output record
will be WN + N). Records which do not contain N values w ||
be filled with trailing bl anks.
DELI M may be used to insert a character (single character or
a character closed by single or double quotes) for delimter
after each pixel data value field in the ASCI| output files.
Certain spreadsheet or statistical progranms, which one my
wish to use on the output files, require such delimters.
The character blank must be enclosed within quotes when
entering it as value to DELIM and the character tab nust be
entered as ">" or ">", since the tab cannot be accepted in
the input screen. If this field is blank (default), it
indicates that no delimters are to be used. Note that, in
any case, blanks may be present between pixel val ues when the
field width specified by FORVAT is | arge enough.
HDR_NO i s the nunber of header records in each of the input
images (INFILEs). It is assuned that each input inmage has
t he same nunber of header records. PC- SEAPAK image files
normal | y have one header record (the default val ue). These
records nmust not be counted in any image |ine specification
(ST_LIN, END LN, and TOT_LN). The ASCI|I output files,
QU FILEs, may or may not contain any header records dependi ng
on the value of TYPE
FLI P defines the ASCII output file orientation. Enter one of
the following values to designate the orientation of the
i mages represented in QU FILEs relative to those in I N FILEs:

0: sane (the default val ue);

1: reversed in the horizontal direction (mrror inage);

2: reversed in the vertical direction (upside down);

3: reversed in the horizontal and vertical directions

(mrror and upsi de down)
TYPE indicates whether the ASC | output file(s), OUFILEs,
shoul d be nodified for an | BM PC based program cal |l ed SURFER.
If the regular ASCII output with no header blocks is desired,
one should enter a zero. On the other hand if one intends to
use these files with SURFER, one should enter a value of 1.
This causes the programto generate a special 5 |ine header
requi red by SURFER which precedes the pixel data.
P_DI R indi cates whether one is counting pixel positions from
left to right (enter 1 if so) or fromright to left (in which
case, enter a 2). Recall that if P DR = 1, the |eftnost
pi xel is 1, if PDIR =2, the rightnost pixel (as defined by
TOT_PX) is 1. See ST PIX, END PX, and TOTI_PX for nore
i nf ormati on.
L DI R indicates whether one is counting line positions from
top to bottom(enter 1 if so) or frombottomto top (in which
case, enter a 2). Recall that if L DR =1, the topnost |ine
is 1, if LDR = 2, the bottommost |ine (as defined by
TOT LN is 1. See ST LIN END LN, and TOTI_ LN for nore
i nf ormati on.
TOT_PX is wused only if P_DR=2. The value for this
paraneter will generally correspond to the width in pixels of
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(19)

the display system or to the rightnost pixel of the ASCI
image one is interested in producing. TOT_PX essentially
enabl es PC SEAPAK to determine the rightnost pixel of an
i mge. For exanple, if TOT_PX=512, then the 512th pixel of

each inmage line will be considered position 1 for the purpose
of specifying ST _PI X and END_PX

TOT_LN is wused only when L_D R=2. The value for this
paraneter will generally correspond to the length in |Iines of
the display system or to the bottommost |ine of the ASCI
image one is interested in producing. TOT_LN essentially
enabl es PG SEAPAK to determne the bottommost I|ine of an
i mge. For exanple, if TOI_LN=512, then the 512th line of
each image will be considered as position 1 for the purpose

of specifying ST _LIN and END _LN.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: AUTOCORR
DATE: 10/28/91
MENU:  STAT2

DESCRI PTI ON: Thi s program plots aut ocorrel ati on or
aut ocovari ance vs. lags, of the currently displayed i mage over a
user defined line, rectangular box, or parallelogram The

cal cul ati ons can be based on gray |evels, pignent concentrations,
or any linearly scaled data units. A user specified range can be
used to exclude |and, clouds, or other invalid pixel values during
t he cal cul ati ons. The nunber of lags is determ ned by the nunber
of pixels along the line, along the horizontal or vertical side of
t he box, or along the first or second side of the parallel ogram
For a box or parallelogram the autocorrelation and the
aut ocovariance for each lag are calculated line by Iine first and
t hen averaged across all lines (i.e., all the lines are weighted

equal ly).

PARAMETERS:

(1) MODE specifies the data type of the displayed i mrage. A value
of "1" (the default value) should be entered if the pixe
values of the displayed inmage represent data (such as
tenperature) that are linearly related to gray |evels. A
value of "2" should be entered if they represent pignent
concentrations (ng/nB).

(2) FACTOR is a non-negative scaling factor which is used only
if MDE=1, i.e. the data-to-gray scale mapping function is
linear for the displayed image. It is ignored when MODE=2.
If FACTOR is positive, it will represent the factor by which
to divide the gray values in order to convert them into

actual data val ues. If zero is entered, the slope and
intercept for this mapping function will be obtained fromthe
header of the disk file for the displayed image. In order to
retain the gray values, a "1" (the default value) should be
entered ; for sea surface tenperature (SST), enter 8; for
water radiance data, enter 85; for aerosol radiance data,
enter 100.

(3) RANGE defines the range of the pixel values to use for the
calculations of autocorrelation or autocovariance. Two

val ues should be entered that conform to the units of the
di spl ayed image (i.e. pignment concentration or units linearly
proportional to gray |levels) as specified by MODE and FACTOR
Pi xel values less than the smaller RANGE value and those
greater than the |larger RANGE value will be excluded fromthe
cal cul ati ons. For exanple, to exclude |and and cl oud pixels
for a level-2 CZCS i mage, the RANCE val ues should be 1.0 and
254.0 (the default values) for gray levels (MXDE=1 and
FACTOR=1) or 0.04093 and 45.0 for pignment concentrations
( MODE=2) .
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DYNAM C PARAMETERS:

l.
(1)
(2)

(3)
(4)

(5)

(3)
(4)

(1)

72

Parameters for generating the plot.

OPTI ON specifies whether to <calculate and plot the
autocorrelation ("1") or autocovariance ("2").

DIR indicates the direction for which to calculate the
autocorrel ati on or autocovariance and is used for a box or
parallelogramonly. A "1" is entered to indicate that the
calculations will be along the horizontal direction of a box
or in the direction of the first defined side (i.e., between
the first and second corners) of a parallelogram A "2" is

entered to indicate that the calculation will be along the
vertical direction of a box or the second side of a
par al | el ogram (between the second and third corners). Thi s

paranmeter refers to the nost recently defined area. The
initial default value is 1.

G PAL is the graphics palette to be used for the autocorrel a-
tion or autocovariance plot.

XLABEL is the label for the X axis of the autocorrelation or
aut ocovariance plot and may contain up to 40 characters.
Upper and lower case letters and other characters nay be
used. The initial default |abel is "LAGS'; subsequently, the
previously entered | abel is used as the default.

YLABEL is the label for the Y axis of the autocorrelation or
aut ocovariance plot and may contain up to 40 characters.
Upper and |lower case letters and other characters nay be
used. The initial default label 1is "AUTOCORRELATI ON'
subsequently, the previously entered label is used as the
defaul t.

TITLE is the title for the autocorrelation or autocovariance
pl ot . It may contain up to 40 characters and wll appear
bel ow the graph. Upper and |lower case letters and other
characters may be used.

Parameters for outputting the plot data to a file.

OPTI ON specifies whether to <calculate and output the
autocorrelation ("1") or autocovariance ("2") plot.

O FIL is the output file name which will contain the |ag
nunber s in t he first col um, t he cor respondi ng
autocorrelation or autocovariance values in the second
colum, and the nunber of observations in the third colum.
A discrete character pl ot may al so be generated, dependi ng on
t he paraneter PFLAG after the third colum. A nane of "CON'
for this paraneter will send the output to the screen and
"LPT1" or "LPT2" will send the output to the printer.

PFLAG nmay have a value of "Y' or "N' to specify whether or
not to generate a discrete character plot in the output file.
DI R is anal ogous to DR of DYNAM C PARAMVETERS |

Parameters for clearing the graphics palette

CLR_PAL is the nunber of the palette from which to clear
overl ay graphics. A "-1" is to used to clear all overlay
gr aphi cs.



FUNCTI ON KEY DEFI NI Tl ONS:

ESC. Exits this program

F1: Defines a line over which the autocorrel ati on or autocovari -
ance values of different lags are to be obtained. More than
one |ine segment may be used in order to approximate a curved

l'ine.
F2: Defines a box (a rectangle with horizontal and vertical
sides, i.e. sides along the pixel or line direction) over

which the autocorrelation or autocovariance values of
different |ags are to be obtai ned.

F3: Defines a parallelogram over which the autocorrelation or
aut ocovari ance values of different lags are to be obtained.

Three corners will need to be specified in a clockw se or
counter-cl ockwi se direction using the |eft and/or right nouse
but t ons.

F4: Asks the user to enter paraneters (see DYNAM C PARAMETERS 1)
for autocorrelation or autocovariance «calculations on
different |ags and plots the variogram

F5: Qutputs the plot data to the screen, the printer, or an ASC I
file. The paraneters of DYNAM C PARAMETERS |1 wll be
request ed.

F6: Displays the next image frame buffer

F7: Turns all graphics palettes on/off.

F8: Turns the displayed i nage on/off.

F9: Increases the current graphics palette by 1 or resets it to 1
if the value is greater than 7. The current graphics palette
is wused for defining the line (Fl), box (F2), or
paral | el ogram (F3).

F10: Cears all the overlay graphics or a specified graphics
pal ette. The paraneter CLR PAL will be requested.

ALT F9: Displays the current cursor position.

ALT F10: Requests new val ues for paranmeters MODE, FACTOR and RANGE

(see PARAMETERS)
ALT F1: Toggles function key nmenu di splay on/off.
MOUSE RI GHT BUTTON - Toggl es function key nmenu di splay on/off.

73



PROGRAM NAME: BATHYI MG
DATE: 10/28/91
MENU:  GEOGRAPH

DESCRI PTI ON: This programcreates a bathynetry image file from
the world bathynetry data file, BATHY. DAT. This file nust be
stored in the directory defined by the program SPKSETUP. The file
contains data at 10 m nute |atitude and |longitude intervals. The
program uses a bilinear interpolation algorithm to determne the
depth of each point first, then use M N_GRAY, NAX GRAY, M N _DATA
and MAX _DATA to convert the depth to a gray |evel for the output
i mage.

BATHY. DAT contains 1,081 ((90+90)*6+1) records, one for each
10-m nute interval from -90S to 90N Each record consists of
2,161 (360*6+1) two-byte values for 10 m nute |ongitude intervals
from O to 360 degrees for a total file size of 4,672,082
(2161*1081*2) bytes. A file wth 5-mnute resolution data is
available for this programbut is only distributed by request due
toits large size (18,675,362 bytes).

PARAMETERS:
(1) OUTFIL is the nanme of the file to create for the bathynetry
i mage.

(2) NORTH is the latitude (SOUTH to 90) to be mapped to the
starting line SLIN of the output inmage.

(3) SOUTH is the latitude (-90 to NORTH) to be mapped to the
ending line SLIN of the output inage.

(4) WEST is the longitude (-180 to EAST) to be mapped to the
starting pixel SPI X of the output image. Note that 0 to 360
or -180 to 180 nmay be used to specify | ongitude degrees.

(5 EAST is the longitude (WEST to 360) to be mapped to the
endi ng pixel EPI X of the output inmage. Note that O to 360 or
-180 to 180 may be used to specify | ongitude degrees.

(6) SLINis the starting line (row 1l to ELIN) of the output inage
whi ch corresponds to the |atitude NORTH.

(7) ELINis the ending line (row SLIN to 512) of the output inmage
whi ch corresponds to the latitude SOUTH

(8 SPIXis the starting pixel (colum 1 to EPIX) of the output
i mage which corresponds to the |ongitude WEST.

(9) EPI X is the ending pixel (colum SPIX to 512) of the out put
i mage which corresponds to the |ongitude EAST

(10) M N_GRAY is the mninmumgray |level value (0 to MAX GRAY) to
be assigned to the depth specified by M N _DATA.

(11) MAX_GRAY is the maxi mum gray |evel value (M N_GRAY to 255)
to be assigned to the depth specified by MAX DATA

(12) LAND is the gray level value (0 to 255) to use for I|and

ar eas.
(13) M N_DATA is the mninmumdepth (in nmeters) to be assigned to
the gray level M N GRAY for the output. If this value or
MAX_DATA is -9999, the programw || obtain the m ni mrum val ue
fromthe input file and will require a longer time to run.

74



All data with depths between M N DATA and MAX DATA wll be
converted to gray levels as follows:

SLOPE = (MAX_GRAY - M N_GRAY) / (MAX_DATA - M N _DATA)
GRAY = M N GRAY + (DEPTH - M N _DATA) * SLOPE
GRAY = mi n(max(GRAY, M N _GRAY), MAX GRAY)

Note that all data with depths |ess than M N DATA and greater
than O (land) will be assigned to M N _GRAY.
(14) MAX _DATA is the maxi mum depth (in neters) to be assigned to

the gray |level MAX GRAY for the output. If this value or
M N DATA is -9999, the program will find the maxi mum val ue
fromthe input file and will require a longer time to run.

All data with depths between M N DATA and MAX DATA wll be
converted to gray levels as foll ows

SLOPE = (MAX_GRAY - M N_GRAY) / (MAX_DATA - M N_DATA)
GRAY = M N GRAY + (DEPTH - M N _DATA) * SLOPE
GRAY = min(max(GRAY, M N _GRAY), MAX GRAY)

Note that all data with depths greater than MAX DATA will be
assi gned to MAX GRAY.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BHHI ST
DATE: 10/28/91
MENU:  STAT1

DESCRI PTI ON: This program generates the histogram data files
froma set of input image files. The histogram can be collected
on the full image or on blotched areas as well as on full data
ranges or on specified data ranges. Each output file contains
five colums of data, the histogram index, the data value, the
frequency counts, the percentage of frequency, and the cunul ative
frequency counts. An optional histogram bar chart in text node
can al so be generated in each output files.

PARAMETERS:

(1) I MGFILS are the input inmage file nanes to be processed. Up
to 36 file names may be entered. However, since the wld
card (* or ?) file format is supported, up to 300 image files
can be processed. Note that if there is only one file
entered for IMEFILS, the program will assune it is a text
file and read the input image files from this file. Not e
that all the image files shoul d have a header bl ock.

(2) O_EXT is the extension nane to be used for all the output
file nanes. The output file names wll be decided by
replacing the path and extension in each of IMFILS wth
O PATH and O EXT. Note that if the OPATHis "*", then only
the extension in IMEFILS will be replaced by O EXT.

(3) B_FIL is the nane of the blotch file that defines the inage
areas of interest when B PAL is not O. Only inmage data
within (B_PAL greater than 0) or outside (B_PAL |ess than 0)
of the blotch areas defined by graphics palette B PAL will be
used for histogram

(4) B_PAL is the graphics palette that defines the blotches in
B FIL. The value should be in the range of -7 to 7. |If the
nunber entered is positive, pixels wwthin the blotches wl|

be considered. |If the nunber is negative, pixels outside the
bl otches will be considered. If "0" is entered, the entire
image area (512 x 512) wll be wused and B FIL wll be
i gnor ed.

(5) RANGE defines the range of | MGFILS pixel values to use for
t he histogram The user should enter two values in the input
data units. The RANGE val ues nust conform to the units of
the IMFILS as specified by MODE and FACTOR (i.e. pignent
concentration or units linearly proportional to gray |evels).
For example, to exclude land and clouds pixels, the RANGE
val ues should be 1.0 and 254.0 for gray levels (MXDE=1 and
FACTOR=1) or 0.0409 and 44.46 for pignment concentrations

(MODE=2) .

(6) MODE is a flag that indicates whether the pixel values of the
| M3FI LS inmage(s) represent data (such as tenperature or
radiance) that are linearly related to gray Ilevels, or
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(7)

(8)

(9)

pi gment concentrations which are non-linear. A "1" should be
entered for linear data and a "2" for pignment data.

FACTOR is a linear scale factor used only if MODE=1, i.e.
when a linear data-to-gray scale mapping function for the
| MGFI LS i mage(s) is used. If greater than zero, it wll
represent the factor by which to divide the gray values of
| M3FILS pixels in order to convert them into actual data
values; if zero is entered, the slope and intercept for this
mappi ng function will be obtained from each file header of
the IMGILS disk image files. In order to retain the gray
values, enter 1 (the default wvalue); for sea surface
tenmperature (SST), enter 8; for water radiance data, enter
85; for aerosol radiance data, enter 100.

CHART is a flag to specify whether to generate the histogram
bar chart in text node on the output files. Enter 0O for No,
or 1 for Yes.

O PATH is the path nane to be used for the output files. To
keep the output files as the sane path of | M3FILS, the O PATH
has to be "*". Q herwi se, the O PATH specified here wll
replace the path specified in IMEILS for the output files.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BHHI ST
DATE: 10/28/91
MENU:  STAT1

DESCRI PTI ON: This program generates the histogram data files
froma set of input image files. The histogram can be collected
on the full image or on blotched areas as well as on full data
ranges or on specified data ranges. Each output file contains
five colums of data, the histogram index, the data value, the
frequency counts, the percentage of frequency, and the cunul ative
frequency counts. An optional histogram bar chart in text node
can al so be generated in each output files.

PARAMETERS:

(1) I MGFILS are the input inmage file nanes to be processed. Up
to 36 file names may be entered. However, since the wld
card (* or ?) file format is supported, up to 300 image files
can be processed. Note that if there is only one file
entered for IMEFILS, the program will assune it is a text
file and read the input image files from this file. Not e
that all the image files shoul d have a header bl ock.

(2) O_EXT is the extension nane to be used for all the output
file nanes. The output file names wll be decided by
replacing the path and extension in each of IMFILS wth
O PATH and O EXT. Note that if the OPATHis "*", then only
the extension in IMEFILS will be replaced by O EXT.

(3) B_FIL is the nane of the blotch file that defines the inage
areas of interest when B PAL is not O. Only inmage data
within (B_PAL greater than 0) or outside (B_PAL |ess than 0)
of the blotch areas defined by graphics palette B PAL will be
used for histogram

(4) B_PAL is the graphics palette that defines the blotches in
B FIL. The value should be in the range of -7 to 7. |If the
nunber entered is positive, pixels wwthin the blotches wl|

be considered. |If the nunber is negative, pixels outside the
bl otches will be considered. If "0" is entered, the entire
image area (512 x 512) wll be wused and B FIL wll be
i gnor ed.

(5) RANGE defines the range of | MGFILS pixel values to use for
t he histogram The user should enter two values in the input
data units. The RANGE val ues nust conform to the units of
the IMFILS as specified by MODE and FACTOR (i.e. pignent
concentration or units linearly proportional to gray |evels).
For example, to exclude land and clouds pixels, the RANGE
val ues should be 1.0 and 254.0 for gray levels (MXDE=1 and
FACTOR=1) or 0.0409 and 44.46 for pignment concentrations

(MODE=2) .

(6) MODE is a flag that indicates whether the pixel values of the
| M3FI LS inmage(s) represent data (such as tenperature or
radiance) that are linearly related to gray Ilevels, or
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(7)

(8)

(9)

pi gment concentrations which are non-linear. A "1" should be
entered for linear data and a "2" for pignment data.

FACTOR is a linear scale factor used only if MODE=1, i.e.
when a linear data-to-gray scale mapping function for the
| MGFI LS i mage(s) is used. If greater than zero, it wll
represent the factor by which to divide the gray values of
| M3FILS pixels in order to convert them into actual data
values; if zero is entered, the slope and intercept for this
mappi ng function will be obtained from each file header of
the IMGILS disk image files. In order to retain the gray
values, enter 1 (the default wvalue); for sea surface
tenmperature (SST), enter 8; for water radiance data, enter
85; for aerosol radiance data, enter 100.

CHART is a flag to specify whether to generate the histogram
bar chart in text node on the output files. Enter 0O for No,
or 1 for Yes.

O PATH is the path nane to be used for the output files. To
keep the output files as the sane path of | M3FILS, the O PATH
has to be "*". Q herwi se, the O PATH specified here wll
replace the path specified in IMEILS for the output files.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BHLZ2MULT

DATE:
MENU:

10/ 28/ 91
L2PRCD

DESCRI PTI ON: This programis the batch run node of the program
L2ZMIULT. It reads the input paraneter sets fromthe paraneter file
one by one and generates the level-2 inmages for each of the input
paraneter sets. The paraneter file nust be created by the program
PARL2MJ. A log file which contains all the nessages of the batch
run can be created if desired.

PARAMETERS:

(1)
(2)

PAR_FIL is the input paraneter file name for this batch run.
This file nmust be created by the program PARL2MJ

LOG FIL is the log file nanme. If a file nane for LOG FIL is
given, then all the nessages displayed on the termnal for
this batch run will also be witten to this file. If the
LOG FIL is blank, then no log file will be created.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.

80



PROGRAM NAME: BHVAPI MG
DATE: 10/28/91
MENU: PRAJECTN

DESCRI PTI ON: This programis the batch run node of the program
MAPI MG, It reads the input paraneter sets fromthe paraneter file
one by one and generates the mapped i mages for each of the input
paraneter sets. The paranmeter file nmust be created by the program
PARMPIMG. A log file which contains all the nmessage of the batch
run can be created if desired.

PARAMETERS:

(1) PAR_FIL is the input parameter file name for this batch run.
This file nmust be created by the program PARWI Ma

(2) LOGFIL isthelog file nane. If a file name for LOGFIL is
given, then all the nessages displayed on the termnal for
this batch run will also be witten to this file. If the
LOG FIL is blank, then no log file will be created.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BHWKLM
DATE: 10/28/91
MENU: L2PROD

DESCRI PTI ON: The program BHWKLM is another version of the
program BHL2MULT. It uses the Weitek nunerical coprocessor and
runs under the protected node with the Phar Lap DOS-Extender. The
program accepts the input paraneter file and the log file entered
by the user and then, it invokes the protected node program
WKL2M.T. EXE (bound wi th DOS- Extender) using the paranmeter and the
log file names. The program WKL2M.T. EXE reads the input
paraneter sets one by one fromthe input paraneter file and then
generates the level-2 products for each of the input paraneter
sets. Actually, the BHMKLM is just a driver program (run under
real node) and the main process programis the WIKL2M.T. EXE (run
under protected node).

PARAMETERS:

(1) PAR_FIL is the input parameter file name for this batch run.
This file nmust be created by the program PARL2MJ

(2) LOGFIL isthelog file nane. If a file name for LOGFIL is
given, then all the nessages displayed on the termnal for
this batch run will also be witten to this file. If the
LOG FIL is blank, then no log file will be created.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BHWKMP
DATE: 10/28/91
MENU: PRAJECTN

DESCRI PTI ON: The program BHWKMP is another version of the
program BHVAPI MG It uses the Weitek nunerical coprocessor and
runs under the protected node with the Phar Lap DOS-Extender. The
program accepts the input paraneter file and the log file entered
by the user and then, it invokes the protected node program
WKMPI MG, EXE (bound wi th DOS- Ext ender) using the paranmeter and the
log file names. The program WKMPI Ma EXE reads the input
paraneter sets one by one from the input paraneter file and
generates the mapped i mages for each of the input paraneter sets.
Actually, the BHWKM is just a driver program (run under real
node) and the main process programis the WIKMPI MG, EXE (run under
prot ected node).

PARAMETERS:

(1) PAR_FIL is the input parameter file name for this batch run.
This file nmust be created by the program PARWI Ma

(2) LOGFIL isthelog file nane. If a file name for LOGFIL is
given, then all the nessages displayed on the termnal for
this batch run will also be witten to this file. If the
LOG FIL is blank, then no log file will be created.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BLOCVT
DATE: 10/28/91
MENU:  VAXTGPC

DESCRI PTI ON:  The program BLOCVT is used to convert the blotch
image file fromthe VAX SEAPAK format into the PC SEAPAK format.
It allows the SEAPAK blotch image files created on the VAX to be
used in the PC. Note that only byte values of 1, 2, 4, 8, 16, 32,
64 in the input file will be converted to byte values of 1, 2, 3,
4, 5, 6 and 7 in the output file. Al'l other possible values
between 1 and 127 created on the VAX IS by the result of the
overl apping of I1S graphics planes will be set to O and therefore
will not be displayed on the WP-AT. This is because the IS on
the VAX supports seven independent graphics planes which can
overlap, but the MP-AT on the PC supports seven noni ndependent
graphics palettes with no overl apping capability. The user should
also notice that the default colors of the seven [1S graphics
pl anes and the seven MMP-AT graphics palettes nmay be different.
To change the default colors of the graphics palettes for the
MWP- AT, the progranms BPCOLOR and BP1COLOR may be used. The user
can also use the program LUTMXD to do this conversion step by
step. This program enables the user to convert any value (1 to
127) in the blotch created on the VAX into a value of 1 to 7 to be
used i n PG SEAPAK.

PARAMETER:

(1) VAX BLO is the nane of the input blotch inage file to be
converted. This file should be created on the VA X with the
SEAPAK program BPSAV and transferred to the PC

(2) PCBLO is the name of the output file containing the
converted blotch to be used i n PC SEAPAK.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BLOTCH
DATE: 10/28/91
MENU:  OVERLAYS

DESCRI PTI ON: BLOTCH all ows the user to define up to 10 pol ygon
regions and fill themin with color. The polygons can be concave
or convex, and the lines are allowed to cross. One | ocates the
cursor at the desired starting point for the polygon and then
depresses the "pick new vertex" Kkey. After the next vertex is
chosen, the "pick new vertex" key is again depressed. Thi s
defines the new vertex as well as causes a line to be drawn from
the previous one. This process can be continued until the desired
polygon is defined or the maxi num nunber of vertices (500) has
been reached. |f necessary, the previous line may be erased by
using the "delete | ast vertex" key. The polygon is defined after
the "close region" key is depressed and it connects the first and

| ast vertices. At this time, the user may fill the interior or
exterior of the polygon region by noving the cursor inside or
out side the polygon and using the "fill in blotch" key. The user

may erase a filled blotch area by noving the cursor inside it and
depressing the "erase blotch" key. The user also may change the
graphics palette to define another blotch by using the "change
graphics palette" key. There are seven graphics palettes,
nunbered 1 to 7, that can be used in this program wth the
standard default colors: red, green, yellow, blue, pink, cyan, and
bl ack. The prograns GPCOLOR and BPCOLOR can be used to change
these default colors. Additional function keys are provided for
dropping a new image, turning the image on/off, displaying the
cursor posi tion, novi ng t he cur sor to a speci fi ed
| atitude/l ongitude position, saving the overlay blotch graphics
into a file, and | oading blotch graphics froma file.

PARAMETERS:
There are no paraneters.

DYNAM C PARAMETERS:

l. Used for dropping a new inmage (function key F7).

(1) I MGFILE is the name of the disk file containing the inmage to
dr op. This nmust be a standard 512x512x8 bit image with a
known nunber of header bl ocks.

(2) FRMBUF is the index nunber (1-3) of the frane buffer to
receive the inage.

(3) HEADNO specifies the nunber of 512-byte header blocks in the
new i nmage. This nunber of blocks wll be skipped before
readi ng the i nage dat a.

(4 YNIMG is a flag indicating whether to display the dropped
image (1) or leave on the current frane buffer being
di spl ayed (0).

1. Used for noving the cursor to a new | atitude and | ongitude.
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(1)

(2)

(3)

 —
= —
N

| V.
(1)

LAT is the latitude where the cursor is to be noved. The
val ue may be in deci mal degrees, DMS format or radians (see
pararmeter UNI TS)

LON is the | ongitude where the cursor is to be noved. The
val ue may be in deci mal degrees, DMS format or radians (see
pararmeter UNI TS)

UNI TS is the units of LAT and LON :

1. Decimal degrees (initial default val ue).

2. DM5 format, sDDDMMVBSS. SS, where s is for the sign, DDD
is for degrees, MW is for mnutes and SSS.SS is for
seconds of an arc (for exanple, -75030000.00 DMS is
equal to -75.5 degrees, 163006000 is equal to 163.1
degr ees) .

3. Radi ans.

Note that nodulo arithnetic is used for all three types of
units. For exanple, -100.0, 260.0, 620.0, etc., are all
equi val ent degrees and may be entered for 100 west | ongitude.

Used for saving blotch graphics into a file.

BLOFILE is the file name in which to save all the overlay
graphics created in this program The output file wll
contain 512x512 bytes of data fromthe overlay frame buffer
wi t hout any header bl ocks.

Used for restoring blotch graphics froma file.

BLOFI L1 is the file name of the overlay graphics which are
to be |l oaded into overlay frane buffer.

FUNCTI ON KEY DEFI NI Tl ONS:

ESC.

F1:

F2:

F3:

F4:

F5:
F6:

F7:
F8:
Fo:

F10:

Exits the program

Allows the user to select a new vertex. After the first
vertex has been selected, it also causes a line to be drawn
connecting the previous vertex to the present vertex.

Del etes the | ast vertex as well as the line connecting that
vertex and the previous one.

Cl oses the polygon region by connecting the first and | ast
vertices.

Fills the interior or the exterior of a polygon dependi ng on
whether the cursor is inside or outside the polygon. The
filling color is defined by current graphics palette.

Erases a blotch area in which the cursor is |ocated.

Changes the overlay graphics palette by increasing the
current palette nunber by one. |If the value is greater than
seven, it will be reset to one.

Allows the user to drop a newinmage into a frame buffer.

Di spl ays the next inage frane buffer.

Displays the cursor's pixel and line position (TV
coor di nat es) as well the corresponding latitude and
| ongi t ude.

Allows the user to nove the cursor to a new position
specified by a latitude and | ongit ude.

ALT F1: Toggl es the function key nmenu di splay on/off.
ALT FO: Saves the blotch graphics in the overlay frame buffer
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ALT F10: Loads blotch graphics from a user specified file into
the overlay franme buffer.

MOUSE LEFT BUTTON - Same as function key F1.

MOUSE RI GHT BUTTON - Same as function key ALT F1.
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PROGRAM NAME: BP1COLOR
DATE: 10/28/91
MENU: [N TIAL

DESCRI PTI ON: BP1COLOR allows the user to assign a specified
color to a specified output |ook-up table (CLUT) palette.
Usual Iy, the OLUT palette O is used for the LUT of the displayed
i mage when there is an overlay. OLUT palettes 1 to 7 are used for
t he overlay graphics (although there are 16 palettes avail able for
the overlay graphics, nost of the tine only 7 are wused in
PC- SEAPAK), OLUT palette 8 is used for the cursor, OLUT palettes
11 to 14 are used for the LUTs of frame buffers O to 3 without
overlay, and OLUT palettes 17 and 18 are used for the LUTs of the
overl ay and di spl ayed i mage when di spl ayi ng the function key nenu.

PARAMETERS:

(1) PALETTE specifies the OLUT palette (0 to 31) to be set up.

(2) RED specifies that all the 256 entries of the red LUT in the
pal ette specified in paraneter PALETTE will be set to this
val ue. However, a -1 value which will set the LUT to be a
i near ranp.

(3) GREEN specifies that all the 256 entries of the green LUT in
the palette specified in paraneter PALETTE will be set to
this value. However, a -1 value which will set the LUT to be
a linear ranp.

(4) BLUE specifies that all the 256 entries of the blue LUT in
the palette specified in paraneter PALETTE will be set to
this value. However, a -1 value which will set the LUT to
be a linear ranp.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BPCOLOR
DATE: 10/28/91
MENU: [N TIAL

DESCRI PTI ON: BPCOLOR al l ows the user to set up the output |ook-
up table (OLUT) palettes O to 19 to specified colors. Usual |y,
the OLUT palette O is used for the LUT of the displayed i nage when
there is an overlay. OLUT palettes 1 to 7 are used for the
overlay graphics (although there are 16 palettes available for the
overlay graphics, nost of the tine only 7 are used in PC SEAPAK),
OLUT palette 8 is used for the cursor, OLUT palettes 11 to 14 are
used for the LUTs of franme buffers O to 3 wthout overlay, and
OLUT palettes 17 and 18 are used for the LUTs of the overlay and
di spl ayed inmage when displaying the function key nenu. Each
palette (0 to 19) has red, green and blue input entries and only
0, 1, 2 and 3 are valid inputs for those entries. The value O
means all the 256 entries in the red, green or blue LUT wll be
assigned to O for that palette, the value 1 assigns all 256
entries to a value of 255, the value 2 assigns all 256 entries to
a value of 127, the value 3 assigns the 256 entries to a linear
ranmp (fromO to 255). To assign any other values (except 0, 127,
255) to all the 256 entries of red, green and blue LUTs in a
pal ette, one can use program BP1COLOR. The default input val ues
for the palettes in this program have been set up in the program
but the user can edit the text file PALETTE. PAR under SEAPAK
directory to change the default input val ues.

PARAMETERS:

(1) RED specifies how the 256 entries of the red LUT will be
set up for the palettes. A value of O will assign al
256 entries to O, a value of 1 wll assign the 256
entries to 255, a value of 2 will assign the 256 entries
to 127, and a value of 3 will assign the 256 entries to
a linear ranp.

(2) GREEN specifies how the 256 entries of the green LUT
will be set up for the palettes. A value of 0 wll
assign all 256 entries to 0, a value of 1 wll assign
the 256 entries to 255, a value of 2 will assign the 256
entries to 127, and a value of 3 wll assign the 256
entries to a |linear ranp.

(3) BLUE specifies howthe 256 entries of the blue LUT wll
be set up for the palettes. A value of 0 will assign
all 256 entries to 0, a value of 1 will assign the 256
entries to 255, a value of 2 will assign the 256 entries
to 127, and a value of 3 will assign the 256 entries to
a linear ranp.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BPLQAD

DATE: 10/28/91
MENU:  OVERLAYS
DESCRI PTI ON: BPLOAD restores a graphics overlay onto the

di splayed image from a file previously created by the program
BPSAV. The graphics are read into the overlay frame buffer.

PARAMETERS:

(1)
(2)

(3)

OVGRFIL is the nane of the disk file fromwhich to input the
overl ay graphics.

CLEAR is a flag indicating whether to clear any currently
di spl ayed graphics before restoring the input file's graphics

("Y") or conbine the two ("N'). If "N', RFLAGw Il also be
used.

RFLAG i s used when CLEAR="Y" to specify whether the current
or restored graphics will have precedence when their pixels

overlap. If "Y', graphics pixels fromthe file OVGRFIL w ||
replace current graphics pixels when they occur at the sane
position; if "N', the current graphics pixels wll renmain
unchanged.

FUNCTI ON KEY DEFI NI Tl ONS:
No function keys are used in this program
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PROGRAM NAME: BPSAV
DATE: 10/28/91
MENU:  OVERLAYS

DESCRI PTI ON:  BPSAV saves 512x512 bytes of data fromthe overl ay
franme buffer O into a file. For all prograns which create overl ay
graphics on the displayed image, this programcan be used to save
t he overlay graphics. The saved overlay graphics can then be
| oaded over any displayed inmage with the program BPLOAD.

PARAMETERS:
(1) OVGRFILE is the nane of the disk file to create for saving
t he overlay graphics.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: BXCLRWAT
DATE: 10/28/91
MENU:  ATMOS

DESCRI PTI ON: This program applies the clear water radiance
algorithm to a CZCS level-1 scene in order to generate the
atnospheric correction factors (in terns of "epsilons" and
Angstrom exponents) used for the water radiance bands (1 to 3) in
processing to level 2. The technique is to assune an initial
guess for the Angstrom exponents, conpute the level-2 nornalized
wat er -1 eavi ng radi ance and pignent fields, elimnate pixels from
consideration that do not neet specific criteria, assign the
normal i zed water-|leaving radiance at 520 nm and 550 nm of the
gqualifying pixels to the nomnal values defined by Gordon and
Clark (1981) and conpute the epsilons and Angstrom exponents for
t hose pi xel s.

This program uses the manual search node (box node) which is
a nodification of epsilon search techniques described in WIIlians
et al. (1985b). There is another node (automated node) used by
the program CLRWAT which is described elsewhere. BXCLRWAT
determnes "clear water" pixels inside a box by using a set of
criteria (sanme as in CLRWAT), each of which is applied to pixels
not excluded by previous criteria. The criteria and the sequence
in which they are applied are as follows (ranges are inclusive):

1. Exclude | and, cloud, or haze pixels: pixels whose band 5
val ues are greater than LANCLD (land and cl oud threshol d)
or whose band 4 val ues are 255 (avoids pixels with satu-
rated 670 nmradi ances). (LANCLD is an input paraneter.)

2. Exclude pixels of high sun or scanner zenith angles:
pi xels at which the sun zenith is greater than SUN or
scanner zenith angle is greater than SCAN. (SUN and SCAN
are input paranmeters.) This criterion is used to avoid
pi xel s with | arge atnospheric path radi ances whi ch may not
be accurately corrected.

3. Excl ude aerosol pixels: pixels for which aerosol radiance
(La(670)) values are not within the input paraneter AERCOL4
range. Pixels with large aerosol radiances may not be
accurately corrected and pixels with |Iow values nmay not
contain sufficient aerosol radiance to distinguish the
estimate from sensor noi se.

4. Exclude pi xels whose nornalized band 2 or 3 water radi ance
(cal cul ated using the ANGEXP input values) falls outside
the NLW20 and NLW50 ranges (i nput par aneters),
respectively.

5. Exclude pixels whose pignent concentrations are greater
than the input paraneter PTHRES

6. Exclude pixels for which the band 2 or 3 epsilons fall
out si de the EPS520 and EPS550 ranges (input paraneters),
respectively.

7. Exclude pixels whose epsilon values are not either nono-
tonically increasing or decreasing. The wavel ength de-
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pendence on aerosol scattering should be uniformy in-
creasi ng or decreasing with wavel ength.

The algorithm (Gordon et al., 1983) for <calculating the
pi gment concentrations for criterion 5 uses two-channel equations:

1. if Lw550)=<0, then P=46. 34456 (saturated); else,
2. if Lw(443)>0. 15,
then P = A2 * (Lw(443)/Lw550))**B2, (A
where | 0g1l0( A2) =0. 053 and B2=-1.71;
if P>=1.5 and Lm(520)>0
then P = (Lw(520)/ Lw 550)) ** B4, (B)
wher e IoglO(AA) =0. 522 and B4=- 2. 44;
if P<1.5, then use (A) above;
3. if Lm(443):<0.15 and Lw( 520) >0, then use (B) above;
4. if Lw(443)=<0.15 and Lw(520) =<0,
t hen P=46. 34456 (saturated);
where Lw represents the water-I|eaving radiance for the band of the
speﬁ%fied wavel ength (nm) and P is the pignent concentration in
ng/ m.

The state of polarization of the light is taken into account
in the calculations of the nmultiple Rayleigh scattering (exact
radi ative transfer theory; Gordon et al., 1988).

The | owest value of CLOW (epsilon(443)/La(670)) and various
statistical paraneters are also conputed fromthe distribution of
t he Angstrom exponents of the qualifying pixels inside the box and
di splayed on the termnal. The statistics conputed are the nean,
t he nmedi an, and the nean of |owest 10% of values, as well as the
mninmum the nmaximum the standard deviation and the quartile
range (the difference between the 75th and 25th percentiles).

The user can roamthe scene using a defined box area (15x15,
31x31, or 63x63 pixels) until the |l owest value of CLOW has been
found in a location away fromthe problem areas nentioned above.
Since the program outputs values to the termnal, the Angstrom
exponents shoul d be noted whenever a | ower CLONi s encountered.

PARANMETERS:

(1) INFILE is the nane of an unmapped, level-1 CZCS, PG SEAPAK
image file (including the band digit). The programw |l need
to access all five band i mages associated with the specified
file. (Any of the five may be specified.) These files
shoul d therefore reside in the same directory.

(2) ILTOPT specifies the ILT option: If "1", epheneris data
fromthe ILT record of the level-1 scene will be used. | f
"0", much of these data w || be obtained fromthe docunenta-
tion record or cal cul ated by SEAPAK based on the |ocation and
time at the start of the scene.

(3) CORR is the index of the correction nethod to use for cal cu-
| ating total radiances:

1: Use factors and nethod (tinme and gain dependent) of R
Evans (Univ. of Mam).
2: Use correction factors specified by FACTOR
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(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)
94

LANCLD is the land/cloud threshold to identify land and
cloud pixels in exclusion criterion 1. The use of this
criterion in the programis algorithmis described in the main
hel p text above.

SUN is the solar zenith angle threshold used to avoid pixels
with large atnospheric path radiances in exclusion crite-
rion 2. The use of this criterion in the progranmis al gorithm
is described in the main hel p text above.

SCAN is the scanner zenith angle threshold used to avoid
pixels with large atnospheric path radiances in exclusion
criterion 2. The use of this criterion in the prograns
algorithmis described in the main hel p text above.

AEROL4 is the range for valid values of aerosol radiances
(La(670)) used for exclusion criterion 3. The use of this
criterion in the programis algorithmis described in the main
hel p text above.

NLW620 is the range for valid values of nornalized band 2
(520nm) water radi ances used for exclusion criterion 4. The
use of this criterion in the programis algorithmis described
in the main help text above.

NLW650 is the range for valid values of nornalized band 3
(550nm water radiances used for exclusion criterion 4. The
use of this criterion in the programis algorithmis described
in the main help text above.

PTHRES is the maximum clear-water valid pignment concentra-
tion (mg/nB) used for exclusion criterion 5. The use of this
criterion in the programis algorithmis described in the main
hel p text above.

EPS520 is the range for valid values of band 2 (520nn) epsi-
| on val ues used for exclusion criterion 6. The use of this
criterion in the programis algorithmis described in the main
hel p text above.

EPS550 is the range for valid values of band 3 (530nn) epsi-
| on val ues used for exclusion criterion 6. The use of this
criterion in the programis algorithmis described in the main
hel p text above.

FACTOR are the correction factors to use for calculating
total radiances of bands 1 to 4, respectively. These will be
used only when CORR=2.

OZONE are the optical thicknesses (in nmeters) for bands 1 to
4, respectively. |If the value "-999" is entered, the val ues
used will be from the PC TOVS database for the day of the
i nput CZCS scene and for the point nearest to the inage
center. If the PCTOVE data point is mssing or an error
occurs accessing the data, a nmessage to that effect will be
displayed on the termnal along with the default val ues.
These default thicknesses are 0.00106, 0.0144, 0.0279, and
0.0125, and are the products of the absorption coefficients
(3.4E-6, 46E-6, 89E-6, and 40E-6) used at the Univ. of M am
and an average anount of 313 Dobson units of ozone.

ANGEXP are the angstrom exponents for bands 1 to 4, respec-
tively, for use in calculating the normalized water radi ances



and the pignent. These radiances and pignent are used in
applying exclusion criteria 4 and 5. (See nmain help text
above.)

FUNCTI ON KEY DEFI NI Tl ONS:

ESC.
F1:
F2:

F3:

F4:
F5:

Exits the program

Cal cul ates the Angstrom exponents on the current box.

Changes the box size in a loop with sizes 15x15, 31x31 and
63x63.

Changes the overlay graphics palette by increasing current
pal ette nunber by one and if the value is greater than seven
it will be reset to one.

Marks the box at the current position in the color defined by
current graphics palette.

Di splays the center position of the box in pixel/line coor-
dinates and in |atitude/longitude coordi nates.

ALT F1: Toggles the function key nenu display on/off.
MOUSE LEFT BUTTON: Same as function key F1.
MOUSE RI GHT BUTTON:  Same as function key ALT F1.
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PROGRAM NAME: CLR
DATE: 10/ 28/ 91
MENU: | NI TIAL

DESCRI PTI ON: The program CLR clears (erases) selected frane
buffers of the MP-AT. None of the palettes in the | ook-up tables
are nodi fi ed.

PARAMETERS:
(1) FRMBUF is the index (0-3) of the frame buffer to be cleared.
A value of -1 may be entered to clear all four frame buffers.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: CLRWAT
DATE: 10/28/91
MENU:  ATMOS

DESCRI PTI ON: This program applies the clear water radiance
algorithm to a CZCS level-1 scene in order to generate the
atnospheric correction factors (in terns of "epsilons" and
Angstrom exponents) used for the water radiance bands (1 to 3) in
processing to |level 2. The technique is to assune an initial
guess for the Angstrom exponents, conpute the level-2 nornalized
wat er -1 eavi ng radi ance and pignent fields, elimnate pixels from
consideration that do not neet specific criteria, assign the
normal i zed wat er-1eaving radi ance values at 520 nm and 550 nm of
the qualifying pixels to the nom nal val ues defined by Gordon and
Clark (1981) and conpute the epsilons and Angstrom exponents for
t hose pi xel s.

This program uses the automated search node which is a
nodi fication of epsilon search techniques described in WIllians et
al. (1985b). There is another node (rmanual node or box node) used
by the program BXCLRMWAT which is described elsewhere. CLRWAT
determ nes "clear water" pixels by using a set of criteria, each
of which is applied to pixels not excluded by previous criteria.
The criteria and the sequence in which they are applied are as
follows (ranges are inclusive):

1. Exclude | and, cloud, or haze pixels: pixels whose band 5

val ues are greater than LANCLD (land and cl oud threshol d)
or whose band 4 values are 255 (avoids pixels wth
saturated 670 nm radi ances). (LANCLD is an input
par aneter.)

2. Exclude pixels of high sun or scanner zenith angles:
pi xels at which the sun zenith is greater than SUN or
scanner zenith angle is greater than SCAN. (SUN and SCAN
are input paranmeters.) This criterion is used to avoid
pi xel s with | arge atnospheric path radi ances whi ch may not
be accurately corrected.

3. Excl ude aerosol pixels: pixels for which aerosol radiance
(La(670)) values are not within the input paraneter AERCOL4
range. Pixels with large aerosol radiances may not be
accurately corrected and pixels with |Iow values nmay not
contain sufficient aerosol radiance to distinguish the
estimate from sensor noi se.

4. Exclude pi xels whose nornalized band 2 or 3 water radi ance
(cal cul ated using the ANGEXP input values) falls outside
the NLWh20 and NLWA50 ranges (input paraneters), respec-
tively.

5. Exclude pixels whose pignent concentrations are greater
than the input paraneter PTHRES

6. Exclude pixels for which the band 2 or 3 epsilons fall
out si de the EPS520 and EPS550 ranges (input paraneters),
respectively.
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7. Exclude pixels whose epsilon values are not either
nonotoni cally increasing or decreasing. The wavel ength
dependence on aerosol scattering should be wuniformy
i ncreasing or decreasing wth wavel engt h.

The algorithm (Gordon et al., 1983) for <calculating the

pi gnment concentrations for criterion 5 uses two-channel equations:
1. if Lw550)=<0, then P=46. 34456 (saturated); else,
2. if Lw(443)>0. 15,
then P = A2 * (Lw(443)/Lw(550))**B2, (A
where | 0g1l0( A2) =0. 053 and B2=-1.71;
if P>=1.5 and Lw(520)>0
then P = A4 * (Lw(520)/Lw(550))**B4, (B)
where | 0gl0( Ad4) =0. 522 and B4=-2. 44;
if P<1.5, then use (A) above;
3. if Lm(443):<0.15 and Lw( 520) >0, then use (B) above;
4. if Lw(443)=<0.15 and Lw 520) =<0,
t hen P=46. 34456 (saturated);
where Lw represents the water-I|eaving radiance for the band of the
speci fied wavelength (nm) and P is the pignent concentration in

ng/ n.

The state of polarization of the light is taken into account
in the calculations of the nmultiple Rayleigh scattering (exact
radi ative transfer theory; Gordon et al., 1988).

Various statistical paraneters are also conputed from the
di stribution of the Angstrom exponents of the qualifying pixels.
The statistics conputed are the nean, the nedian, and the nean of
| owest 10% of values, as well as the mninum the maxinum the
standard deviation and the quartile range (the difference between
the 75th and 25th percentiles). The particular set of Angstrom
exponents selected for use with the program L2MLT is up to the
user. CLRWAT also creates a text file having the extension "CLR'
(the root nane is the filenane corresponding to the input file
I NFILE, but wthout the channel nunber), which has all the
statistical information displayed in a table. As with the other
| evel -2 prograns, a text file having the extension "L2P' and
containing additional information is generated. The program al so
creates an imge file having the extension "SCR' that contains a
color code corresponding to the categories of pixels determned
according to the al gorithm descri bed above. The SCR file can be
di spl ayed usi ng the program SCREEN

PARAMETERS:

(1) INFILE is the nane of an unmapped, level-1 CZCS, PG SEAPAK
image file (including the band digit). The programw |l need
to access all five band i mages associated with the specified
file. (Any of the five may be specified.) These files should
therefore reside in the sane directory. Al so, the INFILE
nane is used to fornmulate the names of three output files
havi ng the extensions "L2P", "CLR', and "SCR'. One character
prior to the INFILE extension (if any) is renoved when
creating these nanes. For exanple, if INFILE is "SCENE3",
t hen SCENE. L2P, SCENE. CLR and SCENE. SCR wi | | be creat ed.
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

| LTOPT specifies the ILT option: If "1", epheneris data
fromthe ILT record of the level-1 scene will be used. | f
"o, much  of these data wll be obtained from the

docunentation record or calculated by SEAPAK based on the

location and tine at the start of the scene.

CORR is the index of the correction nmethod to use for

cal cul ating total radiances:

1: Use factors and nmethod (tinme and gai n dependent) of R
Evans (Univ. of Mam).

2: Use correction factors specified by FACTOR

LANCLD is the land/cloud threshold to identify land and

cloud pixels in exclusion criterion 1. The use of this

criterion in the programis algorithmis described in the main

hel p text above.

SUN is the solar zenith angle threshold used to avoid pixels

with large atnospheric path radiances in exclusion crite-

rion 2. The use of this criterion in the progranmis al gorithm

is described in the main hel p text above.

SCAN is the scanner zenith angle threshold used to avoid

pixels with large atnospheric path radiances in exclusion

criterion 2. The use of this criterion in the prograns

algorithmis described in the main hel p text above.

AEROL4 is the range for valid values of aerosol radiances

(La(670)) used for exclusion criterion 3. The use of this

criterion in the programis algorithmis described in the main

hel p text above.

NLW620 is the range for valid values of nornalized band 2

(520nm) water radi ances used for exclusion criterion 4. The

use of this criterion in the programis algorithmis described

in the main help text above.

NLW650 is the range for valid values of nornalized band 3

(550nm water radiances used for exclusion criterion 4. The

use of this criterion in the programis algorithmis described

in the main help text above.

PTHRES is t he maxi mum  cl ear-wat er valid pi gnent

concentration (nmg/nB) used for exclusion criterion 5. The

use of this criterion in the programis algorithmis described

in the main help text above.

EPS520 is the range for valid values of band 2 (520nm

epsilon values used for exclusion criterion 6. The use of

this criterion in the programis algorithmis described in the

mai n hel p text above.

EPS550 is the range for valid values of band 3 (530nm

epsilon values used for exclusion criterion 6. The use of

this criterion in the programis algorithmis described in the

mai n hel p text above.

FACTOR are the correction factors to use for calculating

total radiances of bands 1 to 4, respectively. These will be

used only when CORR=2.

OZONE are the optical thicknesses (in nmeters) for bands 1 to

4. |If the value "-999" is entered, the values used wll be
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(15)

fromthe PC-TOVS dat abase for the day of the input CZCS scene
and for the point nearest to the inage center. |If the PC
TOVS data point is missing or an error occurs accessing the
data, a nmessage to that effect will be displayed on the
terminal along with the default values. The actual val ues
used will be listed in the L2P log file. If defaults are
used, the values will be 0.00106, 0.0144, 0.0279, and 0.0125.
These thicknesses are the products of the absorption
coefficients (3.4E-6, 46E-6, 89E-6, and 40E-6) used at the
Univ. of Mam and an average anount of 313 Dobson units of
ozone.

ANGEXP are the angstrom exponents for bands 1 to 4, respec-
tively, for use in calculating the normalized water radi ances
and the pignent. These radiances and pignent are used in
applying exclusion criteria 4 and 5. (See nmain help text
above.)

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: COAST
DATE: 10/28/91
MENU:  GEOGRAPH

DESCRI PTI ON: This program allows the user to generate a
coastline overlay for SEAPAK images using the CIA Wrld Data Base
Il (WDB-11). Function key F9 is available for using an ASCI|I file
to enter alternate or additional data to those of the CIA WDB-11.
Addi tional function keys are available to drop new i mages; change
the frame buffer; change, turn on/off, or erase the current
graphics palette; and save the coastline graphics to a file or
restore it froma file. It should be noted that the coastline is
generated over the entire screen even though the inmage may only
take up a portion of the screen.

PARAVMETERS:
None.

DYNAM C PARAMETERS:
|. Used in dropping the coastline:
(1) |INDEX is the array of indices representing the features to be

drawn over the inmage. The indices may be entered in any
order followed by O to indicate that no subsequent indices
are entered. Duplicate or invalid indices will be renoved

after input. The follow ng indices may be specified:
1 maj or coasts/islands/| akes
2 additional major islands/I|akes
3 internedi ate islands/| akes
4 mnor islands/|akes

6 intermttent nmajor |akes

7 intermttent mnor |akes

8 reefs

9 major salt pans

10 mnor salt pans
13 maj or ice shel ves
14 mnor ice shelves
15 gl aciers

(2) SSRATE is the array of the CIA WDB-11 data base subsanpling
rate for the corresponding coastline | NDEX. An SSRATE val ue
of n indicates that only every nth data base value wll be
used. For nost applications, the maxi numval ue (6) should be
adequate while requiring the least anount of time for the
programto run.

(3) LATRNGL is the northern [imt of the inmage in degrees. The
default value -99999 indicates that the limt specified in
the header will be used. Note that this paraneter is only
for the user to change the image limt specified in the
header and does not set up a wi ndow for the coast |ine.

(4) LATRNG2 is the southern [imt of the inmage in degrees. The
default value -99999 indicates that the Iimt specified in
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(5)

(6)

the header will be used. Note that this paraneter is only
for the user to change the image limt specified in the
header and does not set up a wi ndow for the coast |ine.

LONRNG1 is the western [imt of the inage in degrees. The
default value -99999 indicates that the Iimt specified in
the header will be used. Note that this paraneter is only
for the user to change the image limt specified in the
header and does not set up a wi ndow for the coast |ine.

LONRNG2 is the eastern limt of the inage in degrees. The
default value -99999 indicates that the Iimt specified in
the header will be used. Note that this paraneter is only
for the user to change the image limt specified in the
header and does not set up a wi ndow for the coast |ine.

Used in dropping a new i mage:

| MGFI LE is the nanme of the disk file containing the inmage to
dr op. This nmust be a standard 512x512x8 bit inage with a
known nunber of header bl ocks.

FRMBUF is the index nunber (1-3) of the frame buffer to
recei ve the inage.

HEADNO speci fies the nunber of 512-byte header blocks in the
new i mage. This nunber of blocks wll be skipped before
readi ng the i nage dat a.

YNIMG is a flag indicating whether to display the dropped
image (1) or leave on the current frane buffer belng
di spl ayed (0).

Used in saving the coastline graphics into a file:

BLOFILE is the file name to save all the overlay graphics
created by this program The output file actually contains
512x512 bytes of data from the overlay frane buffer 0 and
t heir val ues shoul d al ways be between 0 and 7.

Used in restoring the coastline graphics froma file.

BLOFI L1 is the input file nane of the overlay graphics which
contai ns 512x512 bytes of data with values between 0 and 7
and is to be loaded into the overlay frane buffer O.

FUNCTI ON KEY DEFI NI Tl ONS:

ESC.
F1:
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Exits the program

Initiates the actual drawing of the coastline. Before the
coastline is drawn, however, the user wll be pronpted for
the coastline indices (see paraneter |NDEX) of the ClI A VWDB-I
mapbase.

Allows the user to drop a new inage into the frane buffer

Di spl ays the next inage frane buffer.

Changes the overlay graphics palette by increasing the
current palette by one and is reset to one if the value is
greater than seven

Toggl es the current graphics palette on/off.

Clears the current graphics palette.

Al'l ows the user to save the current overlay graphics data (in
overlay frame buffer 0) into a file.

Al'l ows the user to restore the overlay graphics froma file
into the overlay frame buffer O.



F9: Allows the user to enter |location data from an ASd |
The data should be in the format of the foll ow ng exanpl e.

111 33.598 130.113
111 33.581 130.098
999 9999 9999

222 33.242 134.184

and third fields are the decimal degree

| ongi tude coordinates and may be in any real
| east one blank character nust seperate the fields.
programwi || automatically read all data to the end of

file.
ALT F1: Toggles the function key nmenu di splay on/off.

only when
contains "999," indicating the end of a series of
conprising a continuous segment to be plotted

file.

it

poi nts
The second
| ati t ude

and
At
The
t he

MOUSE RI GHT BUTTON - Toggl es the function key nenu di splay on/off.
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PROGRAM NAME: COLBAR
DATE: 10/28/91
MENU: LUTCOLOR

DESCRI PTI ON: COLBAR is a program that displays a color bar on
currently displayed frame buffer. The direction (horizontal or
vertical), screen location, color, size and nunber of blocks of
the col or bar can be changed by the user. A |look-up table file
saved using the program PAINT can be |loaded into the color bar.
There is a default color setup for up to 32 color blocks which is
defined in the file LKTBL. PAR under the SEAPAK directory. The
image with the color bar can be saved by exiting COLBAR with the
color bar toggled "ON' and then saving the image using the program
| MAGSAV.

PARAMETERS:
(1) BLOCKS is the total nunber of color blocks associated wth
the color bar to be displayed. Only values between 1 and 32

are valid input. The gray level values in the range of
LGREYLEV and HGREYLEV (0 and 255 initially and can be changed
using function key F8) wll be evenly divided into the

speci fied col or bl ocks

(2) I ROW specifies the starting line (row) on the displayed
screen for the col or bar.

(3) I1COL specifies the starting pixel (colum) on the displayed
screen for the color bar.

(4) TROWis the total nunber of lines (rows) for the color bar.

(5) TCOL is the total nunber of pixels (colums) for the color

bar .
(6) ID R defines whether the color bar wll be horizontal or
vertical. IDR =0 for horizontal and 1 for vertical

DYNAM C PARAMETERS:
Used for changing col or bar |ocation.

l.

(1) | ROW see PARAMETERS secti on.
(2) 1 COL see PARAMETERS secti on.
(3) TROW see PARAMETERS secti on.
(4) TCOL see PARAMETERS secti on.
(5) I DR see PARAMETERS section
.

Used for changing gray |evel ranges and nunber of color

bl ocks.

(1) LGREYLEV is the mninmumgray |evel to be pseudocol ored. The
range between LGREYLEV and HGREYLEV shoul d al ways be greater
than or equal to the nunber of color blocks BLOCKS and the
valid input for themare between 0 and 255 i ncl usi ve.

(2) HGREYLEV is the maxi mumgray |evel to be pseudocol ored. The
range between LGREYLEV and HGREYLEV shoul d al ways be greater
than or equal to the nunber of color blocks BLOCKS and the
valid input for themare between 0 and 255 i ncl usi ve.

(3) BLOCKS see PARAMETERS secti on.

104



 —
= —
N

 —
<

V.
(1)

Used for changi ng the breakpoints of col or bl ocks.

GREY_LEVEL is an array of breakpoints to be assigned in the
col or blocks. The values should be entered in order. The
paraneters LGREYLEV and HGREYLEV will be used to check the
| ow range of the first color block and the high range of the
| ast col or block. For exanple, the LGREYLEV=20, HGREYLEV=200
and the array of GREY _LEVEL entered is (10, 40, 100, 150,
220) then only four color blocks (1 to 4) wll be created
with gray |evel ranges defined as (20-40), (41-100),
(101-150), (151-200).

Used for saving col or blocks and | ook-up tables.

LUTFIL2 is the output file name which the color block
information and the |ook-up tables of red, green and bl ue
defined by the color blocks will be saved to.

Used for restoring color blocks and | ook-up tables.

LUTFI L3 is the input |ook-up table file name to be | oaded.
Only files created using the progranms PAINT or COLBAR which
contain both the color block information and the | ook-up
t abl es can be used.

FUNCTI ON KEY DEFI NI Tl ONS:

F7:

F8:

Fo:

Exits the program

Allows the user to nodify the colors of the color bar.

Al ows the user to change the col or bar |ocations.

Toggl es the col or bar display on/off.

Toggl es the image display in gray shades or in colors defined
in the color bar.

Al'l ows the user to save present | ook-up tables which defines
the currently displayed color bar into a file, The saved
file can be used in prograns PAINT, COLBAR and TABLQAD.

Al'l ows the user to display the color bar by retrieving the
| ook-up tables from a file previously saved wusing the
prograns PAI NT or COLBAR

Enabl es the user to nodify the m ni nrum and maxi mum gray | evel
ranges and the nunmber of color blocks. The valid values for
t he m ni nrum and maxi mum gray | evel ranges shoul d be between 0
and 255 and the valid value for nunmber of col or bl ocks shoul d
be between 1 and 32. The new specified m ni nrum and maxi num
ranges will then be evenly divided into the new specified
total nunber of col or bl ocks.

One can change the breakpoints for the color blocks using
this key. After depressing this key, the user is pronpted
with the paraneter GREY_LEVEL. The user should enter the
val ues desired for the gray |evel breaks. The endpoints are
assunmed to be LGREYLEV and HGREYLEV and are not to be entered
(key F8 can redefine this range if need be) unless blocks
havi ng single value ranges of 0 or 255 are desired. Up to 32
points may be entered. The breakpoints defined here wll
overwite the setup, both the color block nunbers and the
br eakpoi nts, defined in key F8.

ALT F1: Toggles the function key nmenu di splay on/off.
MOUSE RI GHT BUTTON - Sane as ALT F1
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PROGRAM NAME: CONTOUR
DATE: 10/28/91
MENU:  OVERLAYS

DESCRI PTI ON:  This programal |l ows the user to contour an inage at
specified gray levels. The algorithm conpares, horizontally and
vertically, all the adjacent pixels on the imge with the gray
| evel value for contouring. If the gray level value for the
contouring lies between (inclusive only on one side) the gray
| evel values of any two adjacent pixels, the pixel wth the
greater gray level value will be set on the overlay franme buffer
as a contour pixel. Note that this algorithm may generate
i solated points as well as open contours.

The gray levels can be specified by an input value or as the
val ue corresponding to the current cursor |ocation. Gay |evel
mask val ues, values to exclude from the contouring, can also be
defined. The contours may be drawn on the full inmage or inside or
outside blotches. Oher options allow the user to fill between
two contours, to change the frame buffer and the default graphics
palette, to turn the overlay graphics and the displayed i nage on
and off, and to save overlay graphics into a file or load them
froma file.

PARAVMETERS:
None.

DYNAM C PARAMETERS:

l. Parameters for adding or deleting contours.

(1) CONTOUR_VALUES are the gray level values (0-255) for the
contours to be added or deleted. Up to 10 values may be
entered. Due to the algorithm (see the main help text), gray
level O will have the sane result as gray level 1

(2) GRAPHI CS_PALETTE are the graphics palettes (0-7) used for
each correspondi ng contour specified in CONTOUR_ VALUES. This
paranmeter is needed only for adding contours. Note t hat
graphics palette O wll generate "transparent" contours,
cl earing any previous graphics along those |ines.
Paraneter for masking val ues when draw ng contours.
MASK specifies the gray |evel values for masking, i.e. values
to ignore when drawi ng contours. If it is undesirable to
contour in the vicinity of certain values, MASK allows the
user to avoid these values. This is often helpful in
obtaining clean contours when the inmage is noisy at the
cont our val ue. Acceptable values are 0 to 255, or -1 for
none. Up to five values can be specified.

Paranmeter for clearing the graphics palette.

CLR_PAL is the nunber of the palette from which to clear

overlay graphics. A "-1" is to used to clear all overlay

gr aphi cs.

V. Paraneter for saving overlay graphics into a file:

— —
==
N—r -

— —
==
N
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VI
(1)

(2)

BLOFILE is the file name to create for saving all overlay
graphics created by this program The output file wll
contain 512x512 bytes of data (values 0 to 7) from frame
buffer O.

Parameter for restoring overlay graphics froma file.

BLOFIL1 is the file name of the overlay graphics which
contains 512x512 bytes of data (values 0 to 7) to be | oaded
into overlay frane buffer O.

Parameters for filling two contours

FIL PAL is the graphics palette (0-7) to be used for the
filling.

FIL VAL are the two gray level values to be used in the
filling process. Only the gray |evel values used in generat-
ing the contours (function key F1 or F2) are valid inputs.
Note that the programfills all inage pixels which have gray
| evel val ues between (inclusive) these two values. Since the
pi xels on a contour may have values greater than the gray
| evel values for that contour (see main help text), the
pi xel s on the contours may not be filled.

Parameter for full image or blotch selection

B _PAL is the graphics palette containing the blotch areas for
contouring. An integer value -7 to 7 should be entered. |If
the nunber is positive, only the pixels within the blotch
will be considered; if negative, only the pixels outside the
blotch will be considered. If "0" is entered, the entire
i mage area (512 x 512) wll be used.

FUNCTI ON KEY DEFI NI Tl ONS:

ESC:
F1:

F2:

F3:

F4:

F10:

Exits the program

Allows the user to draw contours for different gray |Ievel
val ues and on a different graphics palette. The paraneters
of DYNAM C PARAMETERS | wi |l be request ed.

Draws the contour with the gray |evel value of current cursor
position and with color defined by the current graphics
pal ette.

Al'lows the user to delete contours created by F1 or F2. The
paranmeter CONTOUR_VALUES of DYNAM C PARAMETERS | wll be
request ed.

Di splays current cursor position on the inmage and the gray
| evel value of that pixel.

Lists the gray level values and graphics palettes for the
contours generated by F1 and F2.

Di spl ays the next inage frane buffer.

Turns all graphics palettes on/off.

Turns the displayed i nage on/of f.

| ncreases the current graphics palette by 1 or resets it to 1
if the value is greater than 7. The current graphics palette
is used for generating blotches (ALT F5) and contours wth
the gray |evel value of the current cursor position (F2).
Clears all overlay graphics from a specified graphics
pal ette. The paraneter CLR PAL will be requested.

ALT F1: Toggles the function key menu di splay on/off.
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ALT F4:

ALT F5:

ALT F6:
ALT F7:

ALT F8:
ALT FO:

Allows the user to change the nask values when draw ng
contours. The parameter MASK of DYNAM C PARAMETER Il wil |
be request ed.

Allows the user to use the current graphics palette to
define blotch areas for contouring. Once the key is
pressed, a new function key set will be defined and the
blotch areas created previously, if any, and the cursor
will be displayed. At this tine, the user can nove the
cursor around and press F1 or the nouse's |left button to
define a new vertex or F2 to erase the |ast vertex. As
many as 500 vertices can be defined for each blotch area
and up to 10 blotch areas can be defined. Key F3 is used
to close the blotch area being defined and to fill the
region with the color of the current graphics palette.
Key F4 is used to erase a blotch area; this can only be
done when the cursor is inside the blotch area. After the
blotch areas are created, the ESC key nust be used to
return to the main function key set.

Redi spl ays the blotch areas created with ALT F5.

Al'l ows the user to save the current overlay graphics data
(in frame buffer 0) into a file.

Allows the user to restore overlay graphics from a file
into frane buffer O.

Allows the user to fill with color between two contours.
The paraneters FIL_PAL and FIL_VAL of DYNAM C PARAMETER VI
wi Il be requested.

ALT F10: Allows the user to select the full inmage, or inside or

out side of blotch areas for contouring. The paraneter
B PAL will be requested.

MOUSE RI GHT BUTTON - Sane as ALT F1.
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PROGRAM NAME: CONVOLVE
DATE: 10/28/91
MENU:  HARDFCT

DESCRI PTI ON:  This program perfornms a transformation that gives
each pixel in an inmage a new value that is a function of the
pixels in its i medi ate nei ghborhood. The imge to be transforned
is in the source frame buffer SBUF and the resulting transforned
image is stored in the destination franme buffer DBUF. The
transformation array is user defined and stored in the paraneter
KERNEL. Note that if the row nunber KROWor columm nunber KCOL of
the kernel is even, the pixel to the top and left of center is the
default central pixel. The convolution function is:

P (x,y) = Sumof (K(i,j) * P(x+i, y+))

where P is the SBUF pixel value at pixel (colum) position x and
l[ine (row) y, Kis the kernel, i ranges from -KRON2 to KROW 2,
and j ranges from -KCOL/2 to KCO./2. The results are not
normal i zed. The program | MGFCT may be used to perform additional
arithmetic functions on the results.

PARAMETERS:

(1) SBUF is the frane buffer (0-3) on whose pixels the
convolution will be perforned.

(2) DBUF is the frame buffer (0-5) in which the inmage resulting
fromthe convolution will be stored. (DBUF values of 4 and 5
are used to refer to frame buffers of the inage nenory
configured as two 16-bit buffers where 4 is equivalent to the
regular 8-bit buffers 0/1 and 5 is equivalent to buffers
2/3.) The results are not nornalized. DBUF 4 or 5 should be
used unless the user is certain that the results do not
exceed 8 bits (signed). The results will be displayed on the
monitor. |If DBUF is 4 or 5 only the |owbyte frane buffer
(i.e., the regular buffers 0 or 2) of each will be displayed.

(3) KROWis the nunber of rows (2-11) to use for the kernel

(4) KCOL is the nunber of columms (2-11) to use for the kernel

(5) KERNEL is the two di nensional array of the kernel to be used
for the convol ution. Al'l values nust be between -127 and
127.

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: CORCO
DATE: 10/28/91
MENU:  STAT2

DESCRI PTI ON:  This program cal cul ates the correl ation coefficient
and other statistics for two images currently residing in two of
the MVP-AT frame buffers (FBUF1 and FBUF2). The pixels used in
this analysis can be the full inmage or the inside or outside of
bl ot ch areas and whose values are within specified ranges (RANGE1l
and RANCGE2). The statistical calculations include the nean val ues
and the standard deviations for each inmage and the coefficients of
skewness and of excess (kurtosis) for each inmage.

Function keys are also provided to display the scatterplot,
to create or nodify the blotch areas, to load a blotch from a
file, to turn the displayed inmage or the graphics on/off, to
change the current graphics palette and to change the ranges for
t he anal yses and pl ots.

PARAMETERS:

(1) FBUF1 is the frane buffer for the first input inage. An
i nteger between 1 and 3 should be entered. |If a scatterplot
wll be requested (function key F2), the X axis of the

scatterplot will be used for the image in FBUF1 and the Y
axis for the FBUF2 image. Note that FBUF1 and FBUF2 cannot
have the sane val ue.

(2) FBUF2 is the frame buffer for the second input image. An
i nteger between 1 and 3 should be entered. |If a scatterplot
will be requested (function key F2), the X axis of the
scatterplot will be used for the image in FBUF1L and the Y
axis for the FBUF2 image. Note that FBUF1 and FBUF2 cannot
have the sane val ue.

(3) MODE1l defines whether the image in FBUF1l is scaled linearly
or is in pignment concentration. A value of "1" (the default
val ue) should be entered if the pixel values of the FBUF1
i mge represent data (such as tenperature) that are linearly
related to gray levels. A value of "2" should be entered if
t hey represent pignent concentrations (ng/nB).

(4) MODE2 defines whether the image in FBUF2 is scaled linearly
or is in pignment concentration. A value of "1" (the default
val ue) should be entered if the pixel values of the FBUF2
i mge represent data (such as tenperature) that are linearly
related to gray levels. A value of "2" should be entered if
t hey represent pignent concentrations (ng/nB).

(5) FACTOR1 is a non-negative scaling factor which is used only
if MODEl=1, i.e. the data-to-gray scale mapping function is
linear for the FBUF1 inmage. It is ignored when MODE1=2. |If
FACTORL is positive, it will represent the factor by which to
di vide the gray values of FBUF1 pixels in order to convert
theminto actual data values. |If zero is entered, the slope
and intercept for this mapping function will be obtained from
t he header of the disk file for the FBUF1 inmage. |In order to
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(6)

(7)

(8)

retain the gray values, a "1" (the default value) should be
entered; for sea surface tenperature (SST), enter 8; for
water radiance data, enter 85; for aerosol radiance data,
enter 100. Note that the use of different I|inear mapping
functions does not alter the appearance of the scatterplot or
hi stograns in any way other than ensuring that the values
| abel i ng the axes reflect those of the inage data.

FACTOR2 is the linear, data-to-gray scale mapping function
for FBUF2. See the description of FACTORL whose function is

anal ogous.

RANGE1 defines the range of FBUF1l pixel values to use for
the calculation of the statistics and scatterplot. Two
val ues should be entered for this paraneter. These val ues

should conformto the units of the FBUF1 i mage (i.e. pignent
concentration or units linearly proportional to gray |evels)
as specified by MODE1L and FACTORL. Pi xel values less than
the small er RANGEL value and those greater than the |arger

RANCGE1 value will be excluded from the analysis and plots
(Thus pixels rejected by this criterion will also elimnate
the corresponding FBUF2 pixel from consideration). For

exanple, to exclude | and and cloud pixels for a level 2 CZCS
i mage, the RANGELl val ues should be 1.0 and 254.0 (the default
values) for gray levels (MODEl=1 and FACTOR1=1) or 0.04093
and 45.0 for pignent concentrations (MODEL=2).

RANGE2 defines the range for FBUF2 values in data units

See the description for RANGEL whose function is anal ogous.

DYNAM C PARAMETERS:

|
(1)

(2)

Used in statistical calculations and scatterplots.

BPAL is the graphics palette containing the blotch area of
interest. An integer in the range -7 to 7 should be entered.
I f the nunber is positive, only the pixels within the blotch
will be considered; if the nunber is negative, only the
pi xels outside the blotch will be considered. If "0" is
entered, the entire inage area (512 x 512) will be used.

GPAL is the graphics palette to be used to display the
scatterplot. Any value from1l to 7 nmay be used.

FUNCTI ON KEY DEFI NI TI ONS:
ESC. Exits the program

F1:

F2:

F3:

Cal culates and displays the statistical products which
include the correlation coefficient between the inages and
t he nunber of pixel pairs used, the nean val ues and standard
devi ations for each imge, and the coefficients of skewness
and of excess (kurtosis) for each inage.
Di splays the scatterplot. The paraneters BPAL and GPAL wi | |
be requested. BPAL specifies whether the full imge or the
i nside or the outside of blotch areas will be used for the
scatterplot. GPAL is the graphics palette to use for the
scatterplot.
Allows the user to define the blotch areas to be used for
statistical calculations (F1) or scatterplot (F2). Once the
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key is pressed, a new function key set wll be defined and
the blotch areas created previously, if any, and the cursor
will be displayed. At this time, the user can nove the
cursor around and press F1 (or the nouse left button) to
define a new vertex or F2 to erase the |last vertex. As nany
as 500 vertices can be defined for each blotch area and up to
10 blotch areas can be defined. Key F3 is used to close the

bl otch area (connect the last and first vertices and fill the
area wth the color defined for the ~current graphics
palette). Key F4 is used to erase a blotch area; this can

only be done when the cursor is inside the blotch area.
After the blotch areas are created or nodified, the ESC key
has to be used to return to the main function key set.

F4: Allows the user to change the input paranmeters MODE1, MODE2,
FACTOR1, FACTOR2, RANGEL, and RANGE2.

F5: Redi splays the blotch areas defined by F3.

F6: Switches the display between the two i mages defi ned by FBUF1
and FBUF2.

F7: Turns all overlay graphics on/off.

F8: Turns the displayed i mnage on/off.

F9: Changes the current graphics palette by increasing the
pal ette nunber by one. |If the value is greater than seven,
it will be reset to 1.

F10: Clears the overlay graphics defined by the current graphics
pal ette.

ALT F5: Allows the user to load the blotch areas from a file

created previously using the program BLOTCH

ALT F1: Toggl es the function key nmenu di splay on/off.
MOUSE RI GHT BUTTON: Sane as ALT F1.
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PROGRAM NAME: DERIV
DATE: 10/28/91
MENU:  SOFTECT

DESCRI PTI ON:  This program cal cul ates the spatial derivatives of
an input image file. One output data file (in a non-inmage format)
is created for each derivative requested. For those output files,
t he program STATDI S nust be used to display them

The followi ng derivatives may be requested:

DX(x,y) = (P(x,y) - P(x-1,y)) / XD ST (1st derivative in
di rection)
DY(x,y) = (P(x,y) - P(x,y-1)) / YD ST (1st derivative in Y
di rection)
DXDY(x,y) = DX(x,y) + DY(X,Y) (sum of derivatives)
GRAD(X,y) = (DX(x,y)**2 + DY(x,y)**2) ** 0.5 (gradi ent
magni t ude)
D2X(x,y) = [P(x+1,y)+P(x-1,y)-2*P(x,y)]/ XDl ST**2 (2nd derivative
in X direction)
D2Y(x,y) = [P(x,y+1)+P(x,y-1)-2*P(x,y)]/ YD ST**2 (2nd derivative
in Y direction)
D2XY(x,y) = D2X(x,y) + D2Y(x,y) (Lapl aci an)
where P(x,y) is the gray or pignent value at pixel x, liney.
PARAMETERS:

(1) IFIL is the name of the input image file to be processed.

(2) OFIL is the root part of the nanes of the output data files
pr oduced. One output file wll be created for each
derivative requested. The nane of an output file will con-
sist of the nane specified by OFIL and a suffix correspondi ng
to the derivative. Note that if the name of OFIL has nore
than four letters, only the first four letters will be used.
For exanple, if all seven derivatives are requested and CFIL
is "TEST. DAT", the followi ng files woul d be created:

TESTDX. DAT,

TESTDY. DAT,

TESTDXDY. DAT,

TESTGRAD. DAT,

TESTD2X. DAT,

TESTD2Y. DAT,
and TESTD2XY. DAT.
The inmage files may require substantially less disk space
than the corresponding data files specified by OFIL. This is
illustrated by the fact that if a full inmage blotch is used,
each of these files will require 2049 blocks (512 bytes of
each bl ock) of disk space as opposed to the normal inmage file
of 513 bl ocks.
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)
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DX is a flag indicating whether or not to calculate the first
derivative in the X direction. A "1" should be entered to
performthis calculation. The forrmula for this derivative is

DX(x,y) = (P(x,y) - P(x-1,y)) / XD ST

where P(x,y) is the gray or pignent value at pixel x, liney.
DY is a flag indicating whether or not to calculate the first
derivative in the Y direction. A "1" should be entered to
performthis calculation. The forrmula for this derivative is

DY(x,y) = (P(x,y) - P(x,y-1)) / YD ST
where P(x,y) is the gray or pignent value at pixel x, liney.
DXDY is a flag indicating whether or not to calculate the sum

of the first partial derivatives. A "1" should be entered to
performthis calculation. The forrmula for this derivative is

DXDY(x,y) = DX(x,y) + DY(X,Yy)

where P(x,y) is the gray or pignent value at pixel x, liney.
GRAD is a flag indicating whether or not to calculate the
magni tude of the gradient. A "1" should be entered to

performthis calculation. The forrmula for this derivative is

GRAD( X,y) = (DX(x,y)**2 + DY(x,y)**2) ** 0.5

where P(x,y) is the gray or pignent value at pixel x, liney.
D2X is a flag indicating whether or not to calculate the
second derivative in the X direction. A "1" should be
entered to perform this calculation. The formula for this
derivative is

D2X(x,y) = [P(x+1,y)+P(x-1,y)-2*P(x,y)]/ XDl ST**2

where P(x,y) is the gray or pignent value at pixel x, liney.
D2Y is a flag indicating whether or not to calculate the
second derivative in the Y direction. A "1" should be
entered to perform this calculation. The formula for this
derivative is

D2Y(x,y) = [P(x,y+1)+P(x,y-1)-2*P(x,y)]/ YD ST**2

where P(x,y) is the gray or pignent value at pixel x, liney.
D2XY is a flag indicating whether or not to calculate the sum
of the second partial derivatives (the Laplacian). A "1"

shoul d be entered to performthis calculation. The formla
for this derivative.

D2XY(x,y) = D2X(x,y) + D2Y(Xx,y)

where P(x,y) is the gray or pignent value at pixel x, liney.
XDI ST is the distance between pixels in the X direction. The
units for XD ST and YDI ST nust be the sane.

YDI ST is the distance between pixels in the Y direction.



(12)

(13)

(14)

(15)

(16)

(17)

MODE is a flag which indicates whether the pixel values of
the IFIL inage represent data (such as tenperature or
radiance) that are linearly related to gray |levels, or
pi gment concentrations which are non-linear. A "1" should be
entered for linear data and a "2" for pignment data.

FACTOR is a linear scale factor used only if MODE=1, i.e.
when a linear data-to-gray scale mapping function for the
IFIL inmage is used. |If greater than zero, it will represent
the factor by which to divide the gray val ues of IFIL pixels
in order to convert theminto actual data values; if zero or
| ess, the slope and intercept for this mapping function wll
be obtained from each file header of the IFIL disk inage
files. In order to retain the gray values, enter 1 (the
default value); for sea surface tenperature (SST), enter 8;
for water radi ance data, enter 85; for aerosol radiance data,
enter 100.

RANGE defines the range of IFIL pixel values to use for the
cal cul ations of derivatives. The wuser should enter two
values in the input data units. For a given pixel |ocation,
if a value for any IFIL falls outside the RANGE val ues, the
correspondi ng pixel in the output data files will be flagged
as "invalid." These "invalid" pixels nmay be assigned any
val ue when using STATDIS to generate the image from those
output files. Again, the RANGE values nust conform to the
units of the IFIL image as specified by MODE and FACTOR (i.e.
pi gnent concentration or units linearly proportional to gray
| evel s). For exanple, to exclude only I and and cl oud pixels,
t he RANCE val ues should be 1.0 and 254.0 (the default val ues)
for gray levels (MODE=1 and FACTOR=1) or 0.0409 and 44.46 for
pi gment concentrations ( MODE=2).

ORIGIN is a flag indicating the location of the origin for
the image. One should enter a "0" if the origin of the image
is at its top left corner or a "1" if the origin of the inage
is at its bottomleft corner

GPAL is the graphics palette which defines the blotch area(s)

of interest and is in the range -7 to 7. If the nunber
entered is positive, pixels wthin the blotch wll be
consi der ed. If the nunber is negative, pixels outside the

blotch will be considered. Only blotches defined by this
graphics palette (the absolute value of GPAL) of the blotch
file BFIL will be used. If "0" is entered, the entire inage
area (512 x 512) will be used and BFIL will be ignored.

BFIL is the nane of the blotch file which defines the inmage
area(s) of interest unless GPAL= 0. Only blotches defined by
the graphics palette corresponding to GPAL wll be used.
Bl ot ches may be drawn and saved as files using the prograns
BLOTCH and BPSAV

FUNCTI ON KEY DEFI NI TI ONS:
No function keys are used.
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PROGRAM NAME: D FFI
DATE: 10/28/91
MENU:  SOFTECT

DESCRI PTION: DIFFI lets you obtain a difference image file from
two input image files. The differencing may be perfornmed linearly
using actual gray level units or, for imges of pignent concentra-
tions (a non-linear gray-to-data mapping), using the chlorophyll
values. The differencing takes place such that input inmage file 2
is subtracted frominput image 1. A gray level is designated by
the user to represent the pixels for which the difference is zero
and thus serves as an offset to the positive and negative differ-
ences. For example, for linear differencing, if a value of 128 is
designated to represent this zero difference |level, pixels with a
difference of 5 will be displayed as gray level 133 and pixels
wth a difference of -5 will be displayed as gray |evel 123.

PARAMETERS:

(1) INFILY1 is the file name of an inmage from which the inage
file INFIL2 is subtracted.

(2) INFIL2 is the file name of an inmage to be subtracted from
the file I NFIL1.

(3) OUTFIL is the output inage file nanme to contain the differ-
ence of INFIL1 and | NFIL2.

(4) | MODE specifies the data node for differencing. The user
should enter a "1" to specify a linear node or a "2" to
specify a pignent node. In linear node, the difference is
taken directly using the gray levels of each pixel of the
input image files and then nmultiplied by WEIGHT. | n pignent
node, the correspondi ng pi gnent val ues of each pixel of the
input files are first determ ned. The difference is then
taken in pignment values and nmultiplied by WElI GHT. Final |y,
this difference is converted back to gray |evels.

(5 ZERO is the gray level value to be assigned to pixels with no
difference between the two input inages. This ZERO val ue
serves as an offset for the positive and negative difference
val ues. This is a very inportant paraneter since negative

di fference values cannot be displayed. For exanple, in
i near node, if the user specifies a ZERO value of 128, all
the pixels with a difference value of 50 wll be displayed

with the gray level 178 (128+50), while all the pixels with a
di fference value of -50 will be displayed with the gray |evel
78 (128-50). This paraneter can have any integer value in
t he range [0, 255].
(6) WEIGHT is the multiplicative factor for the difference, i.e.
QUT=WEI GHT* (I NFI L1- I NFI L2) +ZERQ, Note that a careful choice of
t he paranmeters WEI GHT and ZERO are required to obtain a neani ngful
i mge, i.e. one whose values stay within the screen range of [0,
255]. Values less than O will be set to O and val ues greater than
255 will be set to 255.
FUNCTI ON KEY DEFI NI TI ONS: No function keys are used.
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ASCI |

AVHRR

Band

Bl ock

Bl ot ch

Case 1 Water

Case 2 Water

Channel

Count s
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GL OSSARY

Acronym for American Standard Code for Information
| nt erchange, a code for representing an al phanuner -
ic and synbol character set in binary.

Advanced Very H gh Resolution Radioneter. This is
one of the sensors aboard the NOAA series of
satellites. There are four channels for even
nunbered satellites such as NOAA-10 and five
channels for odd nunbered satellites such as
NOAA-9. The radi ance bands neasured are 0.58-0. 68,
0.725-1.1, 3.55-3.93, 10.5-11.5, and, for odd-
nunbered satellites, 11.5-12.5 um (See GAC and
LAC.)

A wavelength range of spectrum wthin which a
sensor nakes neasurenments. (See AVHRR, CZCS,
Channel .)

A quantity of storage or data in bytes. Equals 512
byt es unl ess ot herw se specified.

A colored-in area on a overlay graphics which
normally corresponds to a region of interest for
associ ated imge(s). A blotch enables the system
to differentiate between the areas inside and
outside this region when performng analyses on
i mges. (See Region of Interest.)

Areas where phytoplankton and derivatives are the
primary determ nant of the water's optical charac-
teristics. Such areas are normally in the open
ocean.

Areas where water sedinments are the prinmary deter-
mnant of the water's optical characteristics.
Such areas are normally coastal regions.

Spectral band at which nmeasurenents are nade by a
radi oret er. The CZCS has six such channels; the
AVHRR, four or five. (See Band.)

Refers to the digitized value of the radiance
nmeasured by a radiometer for an individual point
(pixel). Usually applies to data prior to various
corrections which convert them to physical units

CZCS uses 8 bits per pixel so count values range
fromO to 255. Count values are used to generate
| evel -1 i mages.



CRT
CZCS

Di spl ay
Coor di nat es

DOS

DOS ext ender

Dr oppi ng
an | mage

DSP

Frame Buffer

Ful | - Scan
| mage

CZCS cal i brated radi ance (level-1) tape.

Coastal Zone Color Scanner, a scanning radioneter
aboard the N nbus-7 satellite with channels at
0.433-0. 453, 0.510-0.530, 0.540-0.560, 0.660-0. 680,
0. 700-0. 800, and 10.5-12.5 um and a resolution at

nadir of 825 nf. It was functional from Novenber
1978 to June 1986.

Refers to the vertical and horizontal coordinates
of a picture element on an inage display. Al so
called TV coordi nat es.

The acronym for Di sk Operating System the operat-
i ng system for whi ch PC SEAPAK was devel oped.

Provides for a 80386 chip a protected node run-tine
environnent for application prograns running undr
DOS. Allows nenory greater than 640 Kbytes to be
accessed by application prograns. (See DOS, real
mode, protected node.)

Refers to the |oading of a digital inage contained
inadskfileinto a frame buffer of the M/P-AT.

An inmage analysis system developed for CZCS and
AVHRR data at the University of Mam.

Random access nenory area in the MMP-AT used to
store digitized inages. For PG SEAPAK, the
MVP- AT' s on-board one nmegabyte of nmenory is config-
ured into four 512x512x8-bit frame buffers. These
four buffers are nunbered O to 3. Sone PG SEAPAK
prograns permt the nmenory to be accessed as two
512x512x16-bit franme buffers, nunbered 4 and 5. In
that case, the 16-bit buffer 4 is equivalent to the
two 8-bit buffers 0 and 1 and buffer 5 is equiva-
lent to buffers 2 and 3. (See MVP- AT.)

A CZCS i mage whose width is 1,968 pixels--a full
scan |ine. The nunber of lines may vary. The
image is a full-resolution inmage produced by the
program TP2DSK. The program W NDOW may be used to
di splay such images and to create regul ar, 512x512
PC- SEAPAK i mages. Also referred to as full-width
or full-size inages.

A obal Area Coverage, the | ower resolution coverage

provided by the AVHRR data. The resolution is
approximately 4 km

123



Gray Level

GSFC

HRPT

| mge File

1/ O
| LUT

LAC

Lag

Land Mask

Level 1
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Digitized value used to represent a pixel quantity.
When di spl ayed on an i mage system such a value is
assigned a gray shade or level. Nornmally, 8 bits
per pixel are used for this digitization so that
gray levels range from O (black) to 255 (white).
The quantity represented may be count, |evel-1,
| evel -2, or level-3 data.

NASA's CGoddard Space Flight Center in Geenbelt,
Mar yl and.

Hgh resolution picture transm ssion, di rect
readout AVHRR data. (See LAC.)

A 512x512-byte, flat file containing gray |Ievel

val ues for an i mage which can be displayed on the
MVP- AT. Each byte represents one inmage pixel.

Addi tional 512-byte records containing the header
informati on may precede the inage data. PC- SEAPAK
i mages typically contain one such header record.

The acronym for i nput/output.

| nput | ook-up table set. It nodifies the input
gray-scale values before they enter the frane
buffer. For the MVP-AT, each of the red, green and
bl ue | ook-up tables in the ILUT is divided into 32
256-byte pal ettes nunbered 0 to 31.

Local Area Coverage, the higher resolution coverage
provi ded by the AVHRR  The resolution is approxi-
mately 1 km

A space or tinme interval separating points in
correlation and spectral anal yses.

A graphics depicting the location of Iand; often
used as an overlay to satellite inagery. May be
used as a blotch to exclude processing of |and or
wat er areas in an inmage.

Refers to a satellite inmage whose data have been
corrected for sensor calibration. For CZCS, these
data represent observed radiance values derived
fromthe 8-bit count transmtted by the satellite



Level 2

Level 3

Li ne

LUT

MS- DOS

WP- AT

NASA
NOAA

OLUT

Overl ay

Refers to a satellite image whose data represents a
geophysi cal paraneter derived fromlevel -1 i mages.
To derive level -2 CZCS i mages, level-1 images from
various bands of the sanme scene are used. Level-2
images include imges such as those of water
radi ances, pignment concentrations, aerosol radi-
ances, and diffuse attenuation for the CZCS or SST
i mges for the AVHRR

Refers to a satellite i nage which has been napped
to a non-satellite perspective projection. Such
mapping is normally (but not necessarily) perforned
on | evel -2 i mges.

Refers to the vertical |ocation or coordinate of a
picture element when used in conjunction wth
"pixel." (See Display Coordinates.)

Look-up table. In MVP-AT, there is an input | ook-
up table set (ILUT) and an output |ook-up table
set (OLUT).

Acronym for Mcrosoft Disk Operating System (See
DOS. )

| mmge processing board, used by PC SEAPAK, for the
| BM PC AT from Matrox Electronic Systens Limted.
(See Frame Buffer.)

Nat i onal Aeronautics and Space Adm nistration.

National Cceanic and Atnospheric Admnistration
Dept. of Conmerce.

Qut put | ook-up table set. It nodifies the gray-
scale intensity fed from the frame buffer to the
out put di splay device. For the M/P-AT, each of the
red, green and blue |ook-up table in the QLUT is
divided into 32 256-byte palettes nunbered 0 to 31.

Refers to graphics that are di splayed non-destruc-
tively in conjunction with an image (i.e., wthout
altering the inmage). |n PC SEAPAK, frame buffer 0
is normally used to display overlays. An overlay
may be saved in, or restored to the frame buffer
from a graphics (or "blotch") file identical in
structure to inmage files but w thout header bl ocks.
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Pal ette

Pi xel

The palette is a | ook-up table which contains red,
green, and bl ue 256-byte | ook-up tables. For the
MVP- AT, there are 32 palettes each for the input
| ook-up table (ILUT) and for the output | ook-up
table (OLUT).

1. The snallest elenent of a digital inmage
for which a value is assigned. This may refer to
t he individual points at which a radi oneter takes
nmeasurenents or the picture elenments of an inage
di splay. (See Sampl e.)

2 Refers to the horizontal |ocation or coordinate
of a picture el enent when used in conjunction with
"line." (See Display Coordinates.)

Protected mode Aspeci al operating node for 80286 and 80386

Real mode

Regi on
of I nterest
(RO

Regi stration

Remap

Sanmpl e

Scan Line

SCSI

SST
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chips that supports nenory protection, addressing
usi ng segnent selectors, and 16bit or 32-bit (for
80386) instruction sets. (See DOS, DOS extender,
real mode.)

The DOS operation node for 8086/8088, 80286, and
80386 chips that allows up to one negabyte of
nmenory addressed and does not provide any nenory
protection features. (See DOS, DOS extender,
protected node.)

A portion of an inmage, corresponding to one or

nore bl otch areas, to be processed by a program
Certai n PC- SEAPAK prograns allow either the blotch
(inside) or non-blotch (outside) areas to be
specified as the RO. (See Bl otch.)

Refers to the process of manipulating an i mage so
that its earth-surface points may be superi nposed
on those of another inage or graphics display.

To project an inmage using the PC SEAPAK program
MAPI MG to a standard map projection

Usually refers to a data point along a scan |ine
but al so used interchangeably with pi xel .

A line of neasurenents (sanpl es) taken during one
rotation of a satellite sensor across its flight
pat h.

Small  conputer system interface, an industry
standard interface that provides hi gh-speed access
to peripheral devices.

Sea surface tenperature. |In PG SEAPAK, refers to
| evel -2 data derived fromthe AVHRR



TOMS The Total Qzone Mapping Spectroneter aboard the
Ni nbus-7 satellite. Uses backscattered ultraviol et

to nake total ozone neasurenents at a resol ution of
50 to 150 km

TV Sane as di splay coordi nates.
Coor di nat es
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APPENDI X |
PC- SEAPAK HARDWARE AND SOFTWARE REQUI REMENTS AND OPTI ONS

Lists of the hardware and software used for the PG SEAPAK
systemare listed. Each itemis preceded by a synbol to indicate
whether it is required (*), recommended (!), or optional (0).
Since the prices listed here are only neant as gui delines based on
our nost recent purchases or price lists we obtained fromvarious
vendors, they may not represent the | owest or npbst recent quotes

avai | abl e.
Basi ¢ System

Al t hough PC- SEAPAK was devel oped on a COVWAQ Deskpro 386/ 20,
it can be run on nost 386-conpatible conmputers with an AT bus, an
EGA controller, and an Intel 80387 coprocessor. The COWPAQ
Deskpro 386/ 20 has been discontinued and replaced by the Deskpro
386/ 25 and 386/ 33. PC- SEAPAK has been installed and run on the
Deskpro 386/25 and 386/33 here at NASA/GSFC (Qceans Conputing
Facility as well as by several user groups. The Deskpro 386/33 is
recoormended because of its better CPU speed and hardware
configuration. Note that conflict problenms have been
reported for the ZENI TH conputer wusing the MP-AT i mage
board and it is therefore not reconmended.

I Conpaq Deskpro 386/ 33. Price: 5,165
4 MB nenory
120 MB fixed disk drive with integrated controller
Integrated VGA controller
Ei ght expansion slots
1.44 MB 3.5" floppy drive
Enhanced keyboard

Vendor : Any Conpaq conput er deal er.

Conmments: 1. Hgher price for larger hard disk. 320 MB or
650 MB internal drives are available. If no other
external hard disk or rewitabl e/erasabl e opti cal
drive is added to the system the 320 or 650 MB
hard disk is recomended. One of the expansion
slots in this system is occupied by the floppy
di skette control card and is not free to use.

2. All conpatible 386 conputers with AT bus are al so
r econmended.
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80387 (33 MHz) floating-point coprocessor. Price: 300
Vendor : Any Conpaq conput er deal er.
Conmments: 1. 33 Mtz is necessary for COVPAQ 386/ 33.

2. Most of the PG SEAPAK application prograns are
built with Mcrosoft's Fortran and C conpil ers and
the Intel 80387 coprocessor to be used for numeri -
cal cal cul ati ons. M croway's NDP Fortran-386
conmpiler is also used to build sone |arge applica-
tion prograns to run under protected node with the
80387 coprocessor or the Witek 3167 chi ps.

2 MB 32-bit nmenory nodul e. Price: 300
Vendor : Any Conpaq conput er deal er.
Conments: 1. At least 4 MB of nenory is reconmended.
2. More nenory can be used for virtual disk or run-
ning nultitasks under DESQui ew.
3. Wth Phar Lap's DOS-Extender and McroWay's NDP
Fortran-386 conpiler, application prograns as
|l arge as the nmenory Iimt can be built.

Additional 3.5" 1.44 MB
or 5.25" 1.2 MB floppy drive. Price: 182
Vendor : Any Conpaq conput er deal er.

3167 (\eitek) 33 M

nuneri cal coprocessor board. Price: 1,100
Vendors: 1. Any Conpaq conputer deal er.
2. Mcroway Inc.
Conments: 1. 33 Mtz is necessary for the COVAQ 386/ 33.
2. The Mcrosoft conpilers (Fortran, C) cannot gener-

ate code for the Witek chips. M croWay' s NDP
Fortran-386 conpiler is used to generate code for
the Weitek chips.

AST- VGA adapt er. Price: 350
Vendor : AST Research, Inc.
Conmments: 1. This is recommended only for the Deskpro 386/ 25.
The Deskpro 386/ 33 already contains an integrated
VGA adapter in the system board.
2. It also supports EGA and CGA which are necessary
for PG SEAPAK.

Mat r ox MVP- AT i mage board. Price: 5,495
Vendors: 1. Any Matrox deal er.
2. Matrox El ectronic Systens.
Comments: 1. The cable to connect the board and the nonitor
nmust be bought separately.
2. Two cable lengths are available and are |isted
bel ow.
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4' PC- OCABLE-4 vi deo out put cable. Price: 65

Vendors: 1. Any Matrox deal er.
2. Matrox El ectronic Systens.
Comments: 1. This cable is used to connect the M/P-AT board and
t he i mage di splay nonitor.
2. The 10' PC OCABLE-10 is another option.
o 10" PC I CABLE-10 video input cable. Price: 100
Vendors: 1. Any Matrox deal er.
2. Matrox El ectronic Systens.
Conments: 1. This cable is used to connect the video input
devi ce and the MP-AT board.
2. This is not necessary for PC SEAPAK applicati ons.
Moni t ors
o Conpaq VGA nonitor. Price: 496
Vendor : Any Conpaq conput er deal er.
Conmments: 1. For regular text and graphic display.
2. Size, 14"; resolution, 640x480.
' NEC Multisync 3D or 4D. Price: 665
Vendor : Any m croconput er deal er.
Conmments: 1. For regular text and graphic display.
2. Size, 14"; resolution. 1024x768.
' Mtsubi shi HA3905L9 ADK. Price: 2,000
Vendor : M t subi shi El ectronics Anerica, Inc.
Comments: 1. Size, 20"; resolution, 1024x800.
2. For interlace and non-interlace node image dis-
pl ay.
Ext ernal Storage
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G pher MO0 tape drive, controller card,
utility package and software library. Price: 7,090
Vendor:1. Overland Data, Inc. (QOD)
2. Flagstaff Engineering, Inc.
Conments: 1. This is a 1/2" 9-track tape drive.

2. Cipher has a new nodel M95 tape drive to replace
the ol d nodel M90.

3. Flagstaff Engineering, Inc. had sold the 9-track
tape drive business to Overland Data, Inc.

4. Overland Data, Inc. sells its own controller card
and software utility and library. ODI nay carry
over the Flagstaff Engineering, Inc.'s controller
card and software for sonme tinmne.



5. Only the Ci pher MB90 or MP95 tape drive with the
controller card and the software driver from
Fl agstaff Engineering, Inc. is supported in the
PC- SEAPAK tape ingest prograns. The CODI's con-
troller card is not supported by the PC SEAPAK
t ape i ngest prograns.

6. PC- SEAPAK supports di sk ingest prograns that allow
the user to ingest data fromdisk if the data on
the tape can be copied to the disk.

7. OD has tape utility prograns for its own control -
|l er that allow the user to copy the data fromthe
tape to the disk

St orage and backup system
Various DAT, 8nm erasable optical disk systens are avail abl e.

Hard Copy
o HP LaserJdet I1. Price: 1,610
o Parallel interface cable. Price: 15

oo ——

Vendor: Any Hewl ett Packard deal er
Conment: For high quality text output.

HP Pai ntJet color printer. Price: 930

Paral l el interface cable. Price: 15

Bl ack pen cartri dge. Price: 21

Col or pen cartridge. Price: 26

Vendor: Any Hewl ett Packard deal er

Conment: This printer will be supported as a hard copy device
for images from PC SEAPAK

Tektroni x 4693R@ col or screen printer. Price: 6,500

Vendor : Tektroni x, Inc.

Conment: This can only handle non-interlaced inline R& video
si gnal .

QVB Col or Script 100 Model 10 Price: 8,995

Vendor: QVS, | nc.

Comment: This can only handl e postscript formatted file.

VAX-t o- PC Communi cati on

(0]

3Comthin-wire Ethernet controller
with T-connector (nodel Etherlink Il, 3C503). Price: 289
Vendor: 3Com Cor por ati on.
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t war e

DESQvi ew 386. Pri ce: 180
DESQui ew 2. 3. Pri ce: 130
QEMVt 386 5. 1. Price: 60
Vendor s: Any conput er deal er.

1.

2. Quarterdeck O fice System

Comment: 1. DESQuiew 386 is the conbination of DESQiew and
QEMMt 386.

2. DESQviewis a nmultitasking DOS operating environ-
nment .

3. (EMWM is a nenory mnanagenent program that allows
the user to | oad nmenory resident prograns to the
hi gh menory and to enul ate the expanded nenory by
usi ng the extended nenory.

Conmpag M5-DOS 3.31 to 5.0. Price: 90
Vendor : Any Conpaq conput er deal er.
Conment: 1. The PC SEAPAK is developed under Conpagq Ms-DOS

3. 31.
2. PC SEAPAK had been tested running under DOS 4.1
and 5. 0.
M crosoft Fortran conpil er. Price: 280
M crosoft C conpiler. Price: 280
M crosoft nouse (serial version) Price: 120

Vendor : Any m croconput er deal er.

NDP Fortran 386 conpiler for DOCS. Price: 495
Vendor : M croWy, I nc.
Conments: 1. This conpiler generates native 80386 32-bit object
code that runs in protected node under Ms-DCS.
2. It can also generate code to use Witek chip.
3. To use with Phar Lap's 386 devel opnent system it
can generate application prograns which use the
whol e nenory avail abl e on the system

Phar Lap's 386 devel opnent system Price: 525
Vendor : Phar Lap Software, Inc.
Conments: 1. This devel opment system i ncl udes the DOS- Ext ender
and the 386| ASM LI NK.
2. This package is necessary to link and run all
application pr ogr ans devel oped under NDP
Fortran-386 conpil er.

| mager- AT interpreter comand
and software |ibrary. Price: 1,000
Vendors: 1. Any Matrox deal er.
2. Matrox El ectronic Systens.



o WrdPerfect Version 5.1. Price:

Vendor : Any conput er deal er.
Conmment: Al PG SEAPAK docunentation was prepared
Wr dPerfect 5. 1.

Vendor | nformation

3COM Cor por ati on.
Address: 3165 Kifer Road, Santa d ara, CA 95052
Tel . : (408) 562-6400 or (800) 638-3266

AST Research, |nc.
Address: 2121 Alton Avenue, Ilrvine, CA 92714
Tel . : (714) 863-1333

G pher Data Products
Address: 9715 Busi ness Park Ave., San D ego, CA 92131
Tel . : (619) 578-9100

Fl agst aff Engi neering, Inc.
Address: 1120 Kai bab Lane, Flagstaff, AZ 86001
Tel . : (602) 779-3341

Hew ett Packard
Address: P.QO Box 3640, Sunnyval e, CA 94088-3640
Tel . : (800) 538-8787

Matrox El ectronic Systens Limted
Address: 1055 St. Regis Boul evard, Dorval, Quebec, Canada
Tel . : (514) 685-2630

Medi a Cybernetics
Address: 8484 Ceorgia Avenue, Silver Spring, M 20910
Tel . : (301) 495-3305

M croWay, I nc.
Address: Buil ding #20, Cordage Park, Plynouth, NMA 02360
Tel . : (508) 748-7341

M t subi shi El ectronics America, |nc.
Address: 110 New Engl and Avenue, Pi scataway, NJ 08854
Tel . : (201) 981-1414

Overl and Data, Inc.
Address: 5600 Kearney Mesa, San Diego, CA 92111
Tel . : (619) 571-5555 or (800) 729-8725

Phar Lap Software, Inc.
Address: 60 Aberdeen Avenue, Canbridge, MA 02138
Tel . : (617) 661-1510

180

usi ng
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M5, Inc.
Address: One Magnum Pass, Mbile, AL 36618

Tel . : (800) 523- 2696

Quarterdeck O fice Systens
Address: 150 Pi co Boul evard, Santa Moni ca, CA 90405
Tel . : (213) 392-9851

Tektroni x, Inc.
Address: WIlsonville Industrial Park, P.QO Box 1000
Wl sonville, OR 97070
Tel . : (503) 682-3411

134



APPENDI X | |
HALO88 FONT STYLES
HALOB8 fonts are provided along with PC SEAPAK on a separate
di skette through a licensing agreenent with Media Cybernetics.

The following table describing these font styles is from Mdia
Cybernetics' nmanual for HALCBS.
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