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Copyright© 1998, 1999, 2000, 2005 Space Science and Engineering Center (SSEC) 
University of Wisconsin - Madison 

All Rights Reserved

Permission is granted to make and distribute verbatim copies of this document, provided the copyright 
notice and this permission are preserved on all copies.

Permission is further granted to modify, amend or otherwise alter this document, and to distribute, 
including electronically, the modified, amended or otherwise altered document provided the copyright 
notice and this permission are preserved on all copies and derivative works thereof. In addition, the 
following notice must be added to this copyright page by each individual or organization that modifies, 
amends or otherwise alters this document: "This is NOT a verbatim version of the original SSEC 
document. Portions have been modified, amended or otherwise altered by [name and address of 
modifying individual or organization]."

SSEC makes no warranty of any kind with regard to the software, hardware or accompanying 
documentation, including but not limited to the implied warranties of merchantability and fitness for a 
particular purpose. SSEC does not indemnify any infringement of copyright, patent, or trademark 
through the use or modification of this software.

There is no expressed or implied warranty made to anyone as to the suitability of this software for any 
purpose. All risk of use is assumed by the user. Users agree not to hold SSEC, the University of 
Wisconsin-Madison, or any of its employees or assigns liable for any consequences resulting from the 
use of the McIDAS software.

Mention of any commercial company or product in this document does not constitute an endorsement by 
SSEC. Many of the designations used by manufacturers and sellers to distinguish their products are 
claimed as trademarks. Where those designations appear in this document, and SSEC was aware of the 
trademark claim, the designations are printed in caps or initial caps.

The information in this document is subject to change without notice. Considerable effort has been 
expended to make this document accurate and complete, but SSEC cannot assume responsibility for 
inaccuracies, omissions, manufacturers' claims or their representations.
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Chapter 1

SDI Overview

 

The SSEC Desktop Ingestor (SDI) takes a simple approach to satellite data ingesting. A fast PC plus a 
modified third party interface card receives clock and data from a bit sync. For high data rate satellites, 
such as GVAR and POES, the entire serial data stream is ingested into memory, blocked into 1 Mbyte 
files, and written to disk. These files are called Stretched Data Format (SDF) files. An independent 
program analyzes the SDF files to build index files to the information in the SDFs. Data access is 
handled by an ADDE server running on the ingest processor without interfering with the ingest process. 
For low data rate satellites, such as METEOSAT PDUS, image files are built directly as the data is 
received. The image files contain the raw satellite transmission aligned on byte boundaries with sync 
removed.

The advantages to these approaches are:

●     No frame synchronizer or SAS (Satellite Acquisition System) is required. The frame 
synchronization is done in software.

●     For the high data rate approach, SDF files usually use less disk space than area files; therefore, 
more data can be stored on-line.

●     The SDI runs without operator intervention, i.e., it is a black box. After attaching the clock and 
data cables to the card and booting up the PC, data ingestion begins.

●     The same hardware works for multiple satellite families; i.e., the same hardware that handles 
GVAR handles POES, Meteosat, etc. Only the software running in the black box varies.

This chapter is divided into the following sections:

●     SDI Data Processing Overview
●     SDI File Descriptions
●     SDI Software Structure
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SDI Data Processing Overview

Few meteorological satellites broadcast data directly to the user. Because of the satellite's complexity, 
the raw sensor data is usually downlinked to a ground station, which preprocesses and formats it into 
blocks. The data blocks are uplinked to a geostationary satellite (may be the originating satellite), which 
broadcasts the data to users.

Most meteorological satellites simultaneously scan a portion (sector) or all of the earth with several 
sensors having different spectral characteristics. Only the data from sensors having the same spectral 
characteristics can be used to generate a specific image. For example, a GVAR satellite's imager, 
provides data for generating several IR images and one visible image during a scan of a sector. To 
generate a visible image, only the visible spectrum data is used; to generate an IR image, only the data 
from a specific IR sensor is used.

The satellite sends all data to the ground station in near real time. For most satellite types, the ground 
station delays data only long enough to form complete blocks. When a block is formed, it is queued for 
retransmission. Therefore, serial data, as received from a meteorological satellite, consists of interleaved 
sensor data blocks, as well as nondisplayable data such as documentation and calibration blocks. To 
generate an image, the data from a specific sensor or group of sensors must be sorted out of the 
incoming data stream and presented to a display device.

SDI's approach to the sorting process when handling high data rates is to store all received data in fixed 
length files (SDF files) in the order it is received. Then, create a data location file for each possible 
image that points to the data blocks in the SDFs that are required to build the image. If a specific image 
is requested, the entries in its location file are used by transfer software to locate the beginning and 
length of each data block in the image. The transfer software simply reads the blocks in the sequential 
order listed in the data location files. In this way, SDF data is never actually sorted or moved; it is only 
inventoried and read. This approach is used by the SDI for the higher data rate satellites because there is 
not enough time between incoming data transfers to decommutate the data into areas.

SDI's approach to the sorting process when handling low data rates is to initially store all received data 
in a buffer. Then, locate the beginning of a data block and read its data type from the block's header 
information. Finally, the data block is transferred to the appropriate image file. A separate image file is 
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created for each data sensor type received.
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SDI File Descriptions

The types of SDI files common to all high data rate satellite types (GVAR and POES) are:

●     SDF Files (Stretched Data Format)
●     Index Files
●     Descriptor Files
●     Image Files

Image files are also generated for lower data rate satellite types (MTSAT and Meteosat).
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SDF Files

The SDI hardware converts the serial data and clock to 32-bit parallel words and stores them in an 8K by 
32-bit FIFO. When 4,096 words have been collected, the ingestor software transfers 4,096 words to an 
SDF file in the ingestor's hard drive. Sixty-four transfers are required to build a 1,048,576 byte (1 
Mbyte) SDF file. Thus, each SDF contains 8,388,608 satellite data bits.

Data Storage Requirements

To determine the number of seconds per SDF, divide 8,388,608 by the satellite's bit rate. For example, 
GVAR's data rate is 2,111,360 bits per second. Therefore, each SDF provides 3.973 seconds of data 
storage (8,388,608/2,111,360=3.973). At this rate, 906 SDFs are generated per hour.

The data in each SDF file includes all data types sent. Nothing is stripped out and there are no byte 
aligned boundaries. Thus, new data blocks can start anywhere in any SDF word.

SDF File Naming Convention

SDF files are named using the following convention.

signal_type.ccyy.ddd.hhmmss

Where:

signal_type is the satellite signal type, e.g., gvar, poes, etc.

cc is the century when the file was written to disk

yy is the year when the file was written to disk
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SDF Files

ddd is the julian day the file was written to disk

hh is the UTC hour the file was written to disk

mm is the minute the file was written to disk

ss is the second the file was written to disk
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Index Files

The data location files are called index files, and one is created for each image type detected in the 
SDFs. An index file consists of a series of text lines, one for each data block or frame in the image. If the 
image consists of 1800 blocks, its index file contains 1800 text lines. Each text line describes the 
location of a data block in an SDF that is required to create the complete image. For example, if a certain 
image consists of 1,000 blocks distributed in 400 SDFs, its index file has 1,000 ASCII text lines. Since 
the index files are in ASCII format, they can be viewed using most Unix file viewing commands.

Index file text entries are generated by an SDF scanning process that looks for the beginnings of blocks. 
When a block's beginning is located, its length, type and location information, including the SDF file 
name, are formed into a text line and stored in the appropriate index file.

For some satellites, multiple index files are created simultaneously. For example, GVAR imager data 
block descriptions are stored in one index file (Blocks 0 through 10), while all Block 11 descriptions are 
stored in another index file.

Index File Format

The index file format is different for different satellites types. Refer to the index file Format description 
in the satellite-specific chapter for a complete description of the index file format for your ingestor.
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Descriptor Files

A descriptor file contains a list of currently available index files (images) for a specific data type and 
area of coverage. The file name indicates the area of coverage or type of data. Each satellite type has a 
unique set of descriptor file names, which are described in its ingestor procedures chapter. However, all 
satellite types have a descriptor file name called ALL. This descriptor file contains a list of all available 
images for this satellite type, regardless of the area of coverage.

Note! 
The descriptor names are designed to be used as a search 

tool 
for images and their times over your areas of interest only. 

No sectorizing is done by the SDI system. 

Descriptor File Naming Convention

The naming convention is: /data/descriptor

Where: descriptor is the descriptor file name.

As an example, the file /data/HRPT contains a list of all the index files for POES HRPT images on 
the SDI computer.

Descriptor File Format

The descriptor file format is different for different satellite types. Refer to the Descriptor File Format 
description in the satellite-specific chapter for your ingestor for details.
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Image Files

Image files contain a very raw format of the satellite signal. The ingestor removes only the sync blocks 
and aligns the data on byte boundaries if it is 8-bit data.

Image file formats depend on the transmission format of the satellite. Therefore, refer to the Image File 
Format description in the satellite-specific chapter of your ingestor for details.
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SDI Software Structure

The SDI software consists of:

●     Data Processing Software
●     Configuration Files
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