PDS_VERSION_ID                 = PDS3

LABEL_REVISION_NOTE            = "     "

OBJECT                         = INSTRUMENT

INSTRUMENT_HOST_ID             = GALILEO

INSTRUMENT_ID                         = SSI

OBJECT                         = INSTRUMENT_INFORMATION                       

INSTRUMENT_NAME                = " SOLID STATE IMAGING SYSTEM "

INSTRUMENT_TYPE                = "FRAMING CAMERA"

INSTRUMENT_DESC                = " 

Instrument Overview

================

The SSI is a single-camera system based on an 800-line-by-800  element solid-state silicon image sensor array  or  a charge-coupled device (CCD).  The camera head, composed of a radiation-shielded, radiatively cooled CCD, and supporting electronics, is coupled to a 1500 mm optical system.  The optics subassembly, inherited from the Voyager project and recoated to complement the CCD's spectral characteristics, consists of an all-spherical catadioptric Cassegrain telescope operating at a fixed relative aperture of f/8.5.

Scientific Objective

===============

The primary atmospheric scientific objectives of the imaging experiment are to investigate the chemical composition, structure and dynamics of the Jovian atmosphere.

Instrument Calibration

=================

In-flight/radiometric calibration was implemented by imaging a flat solar-illuminated calibration target carried aboard the orbiter. Stars or other celestial objects were also imaged in support of SSI in-flight calibration. To establish CCD dark-current correction values, it is possible to read out SSI frames without prior shuttering.

Operational Considerations

=====================

Several practical constraints limit the degree to which the science objectives can be met. The capacity of the telemetry link between the spacecraft and Earth limits the acceptable data rate from the camera, thereby placing constraints on the format size, encoding level, and frame rate. These constraints are alleviated somewhat by including 9 x 10**8 bits of tape recorder storage for onboard buffering and by the capability for data compression in a ratio of about 2.5:1. SSI pointing is accomplished by using an articulating scan platform attached to the orbiter. This platform, while extremely stable, does have some residual motions associated with it. Smear considerations then influence requirements regarding camera sensitivity, short shutter times, and filter transmission and passband width. The harsh Jovian radiation environment necessitates extensive shielding, particularly of the SSI sensor. Rapid image readout onto the tape recorder is used to minimize the buildup of radiation-induced noise. Power constraints limit the rate of filter stepping permitted. Mass limitations partially define the telescope aperture and the amount of radiation shielding

that can be used.

Detectors

      =========

        SSI

        ---

    DETECTOR_TYPE                 = Si CCD

    DETECTOR_ASPECT_RATIO         = 1.0

    MINIMUM_WAVELENGTH            = 0.404

    MAXIMUM_WAVELENGTH            = 0.986

    NOMINAL_OPERATING_TEMPERATURE = 163

 The image sensor is a virtual-phase, buried-channel, frontside- illuminated,  800-line-by-800-column charge-coupled device developed by Texas Instruments, Inc.  The CCD employs a polysilicon gate structure with 15.2 micrometer center-to-center spacing between photoelements.  During image readout, all 800 lines are simultaneously shifted one line in the column (also called parallel) direction, causing the first image line to be shifted into the line transport (also called serial) register.

One of the most important parameters of an imaging sensor is the thermally generated dark current. For any CCD there are basically 

three sources of dark current (aside from local dark-current 

blemishes, e.g., dark-current spikes): the surface component due 

to the silicon/silicon dioxide interface states, the depletion 

region component, and the diffusion component from the undepleted 

bulk of the silicon.  Of these sources, the contribution from the 

surface states has been shown to be the dominant contributor to 

the dark current. For the virtual phase CCD, however, the surface 

component can be significantly lower than that measured for other 

CCD technologies. This is because, if the gate bias is held at a 

sufficiently negative gate potential during integration and 

readout, holes from the channel-stop regions will flow over the 

surface of the imager area, suppressing surface state generation 

in the clocked-phase regions as well. For such a gate potential, 

channel inversion occurs.  The dark current measured under these 

conditions for the 800 X 800 VP imager is 0.4 nA/cm**2 (at 25 deg 

C), which is an order of magnitude better than other buried-

channel CCD technologies. At the SSI CCD temperature of -110 deg 

C, the typical 0.4 nA/cm**2 level of dark current produces charge 

at a rate of about 10**-5 electrons/pixel/s. With a noninverted 

channel, dark current is typically around 10**-3 

electrons/pixel/s for the SSI at -110 deg C.  The 

signal-generation rate of dark spikes is not affected by channel 

inversion and ranges from about 0.01 to 10 electrons/pixel/s at 

-110 deg C.

Electronics

===========

To maintain a wide dynamic range for this slow-scan camera system, it is necessary, in addition to using a low-noise signal chain, to 

suppress thermally induced CCD dark current.  To reduce the normal 

dark current to an acceptable level for the longest SSI frame 

readout interval, 60-2/3 s, CCD cooling to at least -70 deg C is 

required. To keep the dark current small at localized sites of 

dark-current blemishes, an operating temperature of -110 deg C has 

been selected. This cooling is implemented through use of a 

closed-loop, heater-modulated, radiatively cooled 

temperature-control system.  The temperature controller maintains 

CCD temperature to within 0.5 deg C of the design value over the 

full range of view factors ‘seen’ by the thermal-control radiators 

as SSI pointing is articulated.

The SSI has four operating modes for Phase 1 and five for Phase 2.  

These modes are characterized by frame repetition rates of 2-1/3 s 

with 2 x 2 pixel summation, 8-2/3 s, 30-1/3 s, and 60-2/3 s and an 

additional 15-1/6 s for  Phase 2.  Each frame sequence is composed 

of a prepare and a readout cycle. During the prepare cycle the 

shutter is reset, the filter wheel is stepped if commanded, the 

sensor is read out to reduce dark current, and the shutter is 

activated to expose the image. The image readout cycle follows, and 

the data are read out either into the onboard tape recorder for 

later transmission to Earth or put directly on the downlink for 

real-time transmission.

The video analog-to-digital converter (ADC) converts the analog 

video data to eight bits. The SSI has four gain states commandable 

on an individual frame basis by SSI control parameter words. The 

lowest gain state is scaled to provide full-scale data for the full 

well of the CCD during summation mode readout. The highest gain 

state is scaled to provide full-scale data for a CCD signal of 

10,000 electrons.

SSI image parameter control (including commandable selection of 

spectral filters, exposure duration, gain state, and image readout 

rate/mode), timing signal generation, pixel shifting and analog-to-

digital conversion, internal sequencing, and engineering and status 

data acquisition are performed under programmed microcomputer 

(~muC) control. The SSI ~muC is composed of an RCA 1802 

microprocessor (~muP), a bus adapter to interface with the 

spacecraft command and data subsystem (CDS), 3 kwords of read-only 

memory (ROM), 3 kwords of random access memory (RAM), two 256-word 

scratchpad memories, two input ports, and three output ports.

To enhance image data return over the available spacecraft-to-Earth 

telecommunication channel, the SSI includes a block adaptive rate 

controlled (BARC) data compressor and added an additional Integer 

Cosine Transform data compressor for the Phase 2 mission.  By using 

the BARC data compressor, 8-bit pixel data are compressed to an 

average of 3.24 bits/pixel.  Because of the error sensitivity of 

compressed imaging data, the SSI includes a Reed-Solomon coder that 

is active whenever the SSI is outputting compressed data. Use of 

Reed- Solomon coding provides virtually error-free data at a 

telemetry rate for which an uncoded data link results in a 

bit-error-rate of one in fifty.

Filters

=======

        CLEAR

        -----

    FILTER_TYPE                   = QUARTZ

    MINIMUM_WAVELENGTH            = 0.38

    CENTER_FILTER_WAVELENGTH      = 0.611

    MAXIMUM_WAVELENGTH            = 0.82

        VIOLET

        ------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.38

    CENTER_FILTER_WAVELENGTH      = 0.404

    MAXIMUM_WAVELENGTH            = 0.43

        GREEN

        -----

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.53

    CENTER_FILTER_WAVELENGTH      = 0.559

    MAXIMUM_WAVELENGTH            = 0.59

        RED

        ---

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.64

    CENTER_FILTER_WAVELENGTH      = 0.671

    MAXIMUM_WAVELENGTH            = 0.70

        ETHANE7270

        ----------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.729

    CENTER_FILTER_WAVELENGTH      = 0.734

    MAXIMUM_WAVELENGTH            = 0.739

        CONTINUUM

        ---------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.747

    CENTER_FILTER_WAVELENGTH      = 0.756

    MAXIMUM_WAVELENGTH            = 0.765

        METHANE8890

        -----------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.779

    CENTER_FILTER_WAVELENGTH      = 0.887

    MAXIMUM_WAVELENGTH            = 0.895

        INFRARED

        --------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.96

    CENTER_FILTER_WAVELENGTH      = 0.986

    MAXIMUM_WAVELENGTH            = 1.0

      Optics

      ======

    TELESCOPE_ID                  = SSI

    TELESCOPE_FOCAL_LENGTH        = 1.5

    TELESCOPE_DIAMETER            = 0.176

    TELESCOPE_F_NUMBER            = 8.5

    TELESCOPE_TRANSMITTANCE       = 0.50

    TELESCOPE_T_NUMBER            = 10.8

The optics subassembly, inherited from the Voyager project and 

recoated to complement the CCD’s spectral characteristics, consists 

of an all-spherical, catadioptric Cassegrain telescope with a 1500 

mm focal-length lens operating at a fixed relative aperture of 

f/8.5. Based on the CCD density of 65.6 elements per mm, the 

angular resolution is 10. 16 ~murad per pixel.  Transmittance is 

about 50% over the range of 400 to 1 nm.

Mounting Offset

===============

The SSI is mounted on a two-axis scan platform, coaligned with

three other instruments: the Near IR Mapping Spectrometer, UV 

Spectrometer, and Photopolarimeter Radiometer.

Field of View

=============

    FOV_SHAPE_NAME                = SQUARE

    HORIZONTAL_PIXEL_FOV          = 5.7E-04

    VERTICAL_PIXEL_FOV            = 5.7E-04

    HORIZONTAL_FOV                = 0.458

    VERTICAL_FOV                  = 0.458

    FOVS                          = 1

      Operation Modes

      ===============

    INSTRUMENT_MODE_ID            = NORMAL

    DATA_PATH_TYPE                = BOTH

    INSTRUMENT_POWER_CONSUMPTION  = 23

    INSTRUMENT_MODE_DESC          =

The SSI has four operating modes for the Phase 1 cruise mission and 

five operating modes for the Phase2 Orbital mission.  The Phase 1 

operating modes are characterized by frame repetition rates of 

2-1/3 s with 2 x 2 pixel summation, 8-2/3 s, 30-1/3 s, and 60-2/3 

s. The Phase 2 includes an addition operating mode of 15-1/6 s with 

2x2 pixel summation.  Normal mode refers to frame rates of once per 

8.666 sec or slower. Normal mode data can either be recorded or 

channelled directly for real-time transmission.  In the normal 

modes the data can, if necessary, be compressed by a factor of 

about 2.5 in either an information preserving fashion (lines may be 

truncated), or in a non-information preserving (lines are complete 

but pixel values may lose accuracy). Normal mode is distinct from 

‘summation mode’.

    INSTRUMENT_MODE_ID            = SUMMATION

    DATA_PATH_TYPE                = RECORD

    INSTRUMENT_POWER_CONSUMPTION  = 23

    INSTRUMENT_MODE_DESC          =

Summation mode was designed to minimize the effect of radiation-

induced noise in the vicinity of Io. The frame time in summation 

mode is 2.333 s or 15.1667 s (Phase 2 only), and in order to match 

the read-out rate of the camera to the on-board tape recorder, it 

was necessary to reduce the image format by the same factor.  The 

SSI team chose an option in which adjacent pixels in the image are 

summed (one ‘summed’ pixel equals four mutually adjacent pixels; 

the resulting image is then in a 400 x 400 pixel format) during the 

read-out of the chip.  The summation mode data must be recorded.

END_OBJECT = INSTRUMENT_INFORMATION

OBJECT                         = INSTRUMENT_REFERENCE_INFO

REFERENCE_KEY_ID               = "KLAASENETAL 1984" 

REFERENCE_DESC                  =" Klaasen, K.P., M.C. Clary, J. R. Janesick (1984) 23(3), Optical Engineering, 334- 342"

END_OBJECT                            = INSTRUMENT_REFERENCE_INFO

OBJECT                         = INSTRUMENT_REFERENCE_INFO

REFERENCE_KEY_ID               = "GALILEO SSI TEAM 1992"

REFERENCE_DESC                  =" Belton, Michael J.S., K.P. Klaasen, M.C. Clary, J.L. Anderson, C.D. Anger, M.H.Carr, C.R. Chapman, M.E. Davies, R. Greeley, D. Anderson, L.K. Bolef, T.E.Townsend, R. Greenberg, J.W. Head III, G. Neukum, C.B. Pilcher, J. Veverka,P.J. Gierasch, F.P. Fanale, A.P. Ingersoll, H. Masursky, D. Morrison, J.B.Pollack, The Galileo Solid-State Imaging Experiment, (1992) 60, SpaceScience Reviews, 413-455."

END_OBJECT                            = INSTRUMENT_REFERENCE_INFO

END_OBJECT = INSTRUMENT

END

PDS_VERSION_ID                     = PDS3

LABEL_REVISION_NOTE                = "Lyle Huber, 2008-02-13"

 OBJECT                                     = DATA_SET

DATA_SET_ID                                  = "GO-J-SSI-5-MOSAICS-V1.0"

OBJECT                             = DATA_SET_INFORMATION

DATA_SET_NAME                      = "Galileo Orbiter Cylindrical-Projection Jupiter Mosaics"

DATA_SET_COLLECTION_MEMBER_FLG     = "N"

DATA_OBJECT_TYPE                   = IMAGE

START_TIME                         = 1996-06-26T04:18:08.150

STOP_TIME                          = 2002-01-21T09:10:53.123

DATA_SET_RELEASE_DATE              = 2008-02-15

PRODUCER_FULL_NAME                 = " Nathanael Nerode and  Michael Roman, Cornell University"

DETAILED_CATALOG_FLAG              = "N"

DATA_SET_DESC                      = "

Data Set Overview

===============

These mosaics were derived from the Jovian atmospheric observations of the Galileo Solid State Systems (SSI) data set (see PDS data set go-j_jsa-ssi-2-redr-v1.0 ) and assembled to provide a consistent set of data for studies of photometric  investigations and atmospheric dynamic studies. The maps are projected as uniformly mapped mosaics covering most of the images of Jupiter’s atmosphere taken by 

the Galileo orbiter.  The coordinates are  Planetographic Latitude and System III West Longitude and the individual image planes are photometrically calibrated. The mosaics cover orbits g1, c3, e4, e6, g7, g8, c9, c10, e11, e17, c20, c22, g28, g29,  i31 and i33 (The g2 orbit was omitted because it contained only Schumaker-Levy comet impact photographs, which are not suitable for mosaics.  The i32 orbit is not included because substantially all the data was ruined by double exposures; only four images are usable.).

The data has been organized spacecraft orbit by spacecraft orbit. The filenames are the Galileo 

observation IDs assigned by the Galileo sequencing team. From 2 to 5 different types of mosaics are included for each observational sequence (mosaic). 

   The global mosaics are very low resolution, but cover the entire globe. 

   The medium mosaics are generally less than 1000x1000 pixels, cropped around the image. 

   The-large mosaics are guaranteed to super-sample the original data in order to lose a minimal amount of information

The mosaics have been constructed so that all mosaics for different time steps are presented with the same boundaries. Most mosaics are simple cylindrical projections; mosaics of the limb regions were also presented as orthographic projections (ortho) in medium and large sizes.  The medium mosaics were omitted when the large mosaics were sufficiently small. Each mosaic is presented as a FITS file, with substantial additional 

information in the comments section of the file; that information is 

also duplicated in a txt file 

The fits files contain data cubes where the first n planes contain co-registered, photometrically calibrated multicolor map projections (see GalileoTargetSummary.xls) in units of I/F*1000.

Plane n+1 contains latitudes (north positive, 

planetographic), in degrees, times 100.

Plane n+2 contains longitudes (west positive), 

ranging from -180.00 to 180.00, in degrees, times 100.  

Plane n+3 contains cosines of the light emission angles, times 10000.

Plane n+4 contains cosines of the incidence angles, times 10000.

Plane n+5 contains cosines of the phase angles, times 10000.  

The cosines are based on a viewing geometry averaged over all 

images in the mosaic, not on the individual images’ actual 

viewing geometry.

Filters that were utilized are: 

CLEAR

        -----

    FILTER_TYPE                   = QUARTZ

    MINIMUM_WAVELENGTH            = 0.38

    CENTER_FILTER_WAVELENGTH      = 0.611

    MAXIMUM_WAVELENGTH            = 0.82

        VIOLET

        ------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.38

    CENTER_FILTER_WAVELENGTH      = 0.404

    MAXIMUM_WAVELENGTH            = 0.43

        GREEN

        -----

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.53

    CENTER_FILTER_WAVELENGTH      = 0.559

    MAXIMUM_WAVELENGTH            = 0.59

       727 =  ETHANE7270

        ----------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.729

    CENTER_FILTER_WAVELENGTH      = 0.734

    MAXIMUM_WAVELENGTH            = 0.739

       756 =  CONTINUUM

        ---------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.747

    CENTER_FILTER_WAVELENGTH      = 0.756

    MAXIMUM_WAVELENGTH            = 0.765

       889 =  METHANE8890

        -----------

    FILTER_TYPE                   = INTERFERENCE

    MINIMUM_WAVELENGTH            = 0.779

    CENTER_FILTER_WAVELENGTH      = 0.887

    MAXIMUM_WAVELENGTH            = 0.895

General Processing Detail (See associated .MaRC for detals of specific maps)

Also included are the input files for MaRC (can be read as text files), the program used to actually make the projected mosaics.  These include detailed information that may be of interest to those curious about the generation of the mosaics. Additional files, containing the manually corrected pointings used are provided in .dat 

files (simple text files).

The processing detail applies to data from orbits g1 c3 e4 e6 g7 g8 c9 c10 e11 e17, c20 c22 g28 g29 i31 i32 i33.

The following classes of images have not been mosaicked, because they are night-side images and pointing is uncertain.  They include:

* lightning search images

* aurora images

* high phase limb images

Each mosaic was constructed using a master list of the raw images making it up, with the .list extension.

Perl programs are in the perl/ subdirectory;

Vicar programs are in the vicar/ subdirectory;

IDL programs are in the idl/ subdirectory.

---

"Raw" images are identical to those available from JPL and were downloaded from http://pdsimg.jpl.nasa.gov/Admin/resources/cd_galileo.html or the equivalent CDs.  Each such image is renamed 's[sclk number].raw' for consistency with previous tools.  In addition, the label files were taken from the same CDs and renamed 's[sclk number].lbl'.  Downloading and renaming was done by the program perl/get_raw.

These are not actually entirely raw images, as the NASA labels note; three VICAR subprograms have been run:

* SSIMERGE (to combine partial image downloads)

* CATLABEL (to add a large amount of descriptive header data)

* BADLABELS (to identify data drop outs, saturated pixels, and Reed-Solomon overflow, and to put a list of the identified bad pixels in the header)

The "low CR" images, with incremented sclk numbers, were used for orbits 

g7 and g8.  The cutout windows for various orbits were not used.

---

Unfortunately for certain later orbits NASA did not run SSIMERGE. 

Therefore, multiple partial downloads had to be combined before running any further programs.  This was done with the FASTMOS routine in VICAR, in OVERLAY mode, generating a new ".raw" file with an incremented filename; the ".lbl" file for one of the original images was copied over to an ".lbl" file with the corresponding filename.  (Which original image doesn't matter, because we do not use any of the information which differs between the two .lbl files for such a pair of images.)

The images which needed to have this done are documented in the "partial.list"

and in the corresponding orbit subdirectory; the "partial.pdf" file contains the VICAR commands used to actually do this.

---

Calibration data was obtained from the JPL

Gallileo: Solid State Imaging Calibration and Information CD

Volume_id GO_0001, Version 1.

The contents of the BLEMISH, DARK, SHUTTER, and SLOPE directories on the CD were combined into the calibration directory.  The file names were converted to lowercase, and the .lbl files were removed.

---

The first stages of processing were done using VICAR.  We used VICAR Delivery 29.0 System.  We are not aware of any important improvements in subsequent versions.

The script perl/make_pdf generated a .pdf (VICAR command) file to process an entire list of raw images through GALSOS and ADESPIKE.

The generated file was then run in VICAR to produce the calibration-corrected and despiked images, using the script perl/run_vicar.

--

The VICAR program GALSOS was used to radiometrically correct the images, converting raw camera pixel values to units of reflectance.

GALSOS also removes camera blemishes according to a BLEMISH file.

GALSOS also records the locations of low-full-well pixels as additional

bad pixels in the image header.

GALSOS corrects the images with reference to a set of calibration files.

These -- and which ones to use for which images -- are documented on the Calibration CD as the file DOCUMENTS/CALIB.TXT, copied into calibration/calib.txt.

The Calibration CD also features a VICAR procedure to run GALSOS with the right calibration files, shipped as SOFTWARE/GALSOS2.EXE.  The version from  the CD was copied to vicar/galsos2.pdf.original; the documentation from SOFTWARE/GALSOS2.TXT was copied to vicar/galsos2.txt.

However, GALSOS2 did not work as written and used the wrong dark current files; I (Nathanael Nerode) corrected it to match CALIB.TXT exactly for all frames from sclk 346405899 onward, and made it work.  The corrected version is located at vicar/galsos2.pdf.

While I was at it, I made it default UBWC on, which corrects for uneven bit weighing in the Analog-to-Digital Converter -- "The UBWC parameter should be used at all times" according to GALSOS documentation.  I also changed it to determine whether it was looking at full-frame or summation mode from the TLMFMT header, not the frame rate as it was before.  And I made it give slightlymore verbose output.  Insipiration came from Brian Carcich's galsossetup.

GALSOS2 requires the following parameters:

* DIR : location of the calibration directory

* INP : input file

* OUT : output file

GALSOS2 produces an image with pixels in units of reflectivity,  chosen to make unit reflectivity equal to 10,000 units.

(In GALSOS2 this is specified with SCALEVAL=... ; in GALSOS with IOF=...

GALSOS default is 1, giving the 10,000 unit maximum; smaller values can be used for consistently dark images to scale them up.)

These files were saved with the .gls extension.

--

ADESPIKE removes one-pixel "spikes", replacing them with a linear interpolation of the neighboring pixels.  It operates separately in the horizontal and vertical directions, so it also removes single-line drop-outs.  It uses the image's bad-data to avoid using data drop-outs as if they were valid data.  It adds information to the header regarding all identified spikes.

It has one critical parameter: TOL, which specifies how far off a pixel  should be from its neighbors to be considered a 'spike'.

We decided to use a tolerance of 500 reflectivity units (with 10000 being unit reflectivity) for most filters, and a tolerance of 150 for the 889 filter (which had generally dark and noisy pictures, but had occasional bright spots, so could not use a different scale factor).ADESPIKE2 was written as a wrapper to ADESPIKE to use our chosen tolerances.

--

The IDL scripts readvicar.pro and writefits.pro were used toconvert the despiked (.dpk) VICAR files to FITS files (.fits). At the same time, getbadedges2.pro and write_nibble.pro were used to get a first estimate of the bad lines on the edges of the images, which was put in the .nbl-auto files.  This was driven by the

perl/make_fits script.

For orbits 29 and 33, all the images were in HMA mode (400x800, with half the lines of the original image being sent).  MaRC is not equipped to deal with HMA mode images.  Therefore the images were converted by the perl/make_fits script into the format of HIM images, by interpolating the missing lines.  Each pixel in a missing line was replaced with the average of the pixels immediately above and below.  of images in this format.

Orbits 28 and 31 have images in HIM mode (800x800); all others have images in HIS mode (400x400).  MaRC can handle both modes.

For certain cases the bad line estimates were revised manually, generating files with the .nbl extension.

---

Pointing data for orbits g1 c3 e4 e6 g7 g8 c9 c10 e11 e17 was derived by Ashwin Vasavada [VASAVADA1998].  It was downloaded from http://www.gps.caltech.edu/~ashwin/galileo/ His pointing tables are in files named [orbit]_pointing_near.dat He also made image information tables, which are in files named  [orbit]_image.dat

His pointing tables have the following columns:[filename] [North Angle] [line center] [sample center] ["NEAR"]

"filename" is always s[sclk number].???

"North Angle" specifies the direction of the projection of Jupiter's north pole in the image plane; it is the angle measured clockwise from image "up".  (Note that MaRC prefers the angle measured counterclockwise from image "up", while NAV gives the angle measured clockwise from image "left"!)

The line center and sample center give the coordinates of the planetary center in "object space" (corrected for lens geometry, but nothing else).

("NEAR" is just the word "NEAR".)

Pointing tables for c20 were developed by Michael Roman at Cornell University, and are in the same format.  They are included with the final product.

--

Some additional programs were used to help automatically determine the boundaries to use in the final mosaic.  These generated .bounds-auto files.  Finally, .bounds files and .resolution files were written by hand.

In addition, a .comment file was written for each mosaic, giving information to go into the comment section of the FITS header for thefinal mosaic.

--

The program MaRC, written primarily by Ossama Othman, was used to assemble the final mosaics.  A custom version of MaRC was used, withmodifications by Nathanael Nerode; we hope to contribute these modifications back into the standard version.

Nathanael Nerode validated the mathematics of the projection algorithmused in the custom version of MaRC.

In addition, the custom version of MaRC was extended to check whether or not every valid pixel in the input images was in fact used in the final mosaic, and report if not.  This allowed us to prove that the resolutions used for the output images were in fact sufficient to supersample the original data, without losing any data.

--

For each mosaic, an input file for MaRC, with the '.marc' extension, was assembled from the various auxilliary files using the script perl/make_marc.

These files are

* The .list file

* The .lbl files for the images

* The .nbl (or .nbl-auto) files

* The .bounds (or .bounds-auto) and .resolution files

* The .comment file

(In addition, certain information was added automatically to the comments section of the MaRC input file by the script.)

The custom version was then run using the script perl/run_marc to produce the final result.

Navigated camera center pointings were determined by Ashwin Vasavada (JPL), Michael Roman, and 

Catherine Jordan (Cornell Univ.);  Images were mapped and mosaicked by Nathanael Nerode and Michael Roman (Cornell Univ.).

"

END_OBJECT                         = DATA_SET_INFORMATION

OBJECT                             = DATA_SET_TARGET

TARGET_NAME                        = JUPITER

END_OBJECT                         = DATA_SET_TARGET

OBJECT                         = DATA_SET_REFERENCE_INFO

REFERENCE_KEY_ID               = "VASAVADA1998" 

REFERENCE_DESC                  =" Vasavada, A. R., I. Temperatures of Polar Ice Deposits on Mercury and the Moon, 

II. Jovian Atmospheric Dynamics from Galileo Imaging, Ph.D. Thesis, California Institute of Technology, 1998."

END_OBJECT                            = DATA_SET_REFERENCE_INFO

OBJECT                         = DATA_SET_REFERENCE_INFO

REFERENCE_KEY_ID               = "VASAVADAETAL1998" 

REFERENCE_DESC                  =" Vasavada, A. R., et al., Galileo imaging of Jupiter's atmosphere: The Great Red Spot, 

equatorial region, and White Ovals, Icarus, 135, 265-275, DOI:1998, 10.1006/icar.1998.5984."

END_OBJECT                            = DATA_SET_REFERENCE_INFO

END_OBJECT                         = DATA_SET

END 

