Modis Direct-Readout Realtime Simulcast System.

Purpose:

The Realtime Simulcast System for Modis (RTModis) is designed to produce a high quality “quick look” display of Modis data as it is being received by a Direct-Readout system.

Principles:

RTModis consists of two main functions.  Firstly a subsystem that reads, filters, and decodes the packet data from the EOS spacecraft, tracks data quality statistics, and produces and delivers reduced resolution data products (The RTModis Server).  Secondly a subsystem that reads the reduced resolution data product and presents the data as an enhanced image for the end user (The RTModis Client).

Compatibility:

RTModis is a Win32 application that should run on any Win32 system.  No special hardware or support software is needed.  It reads raw CCSDS packets with or without an EDOS Service Header (ESH). The system is designed to run in a Direct-Readout environment; Data should be time ordered, no duplicate packets, and missing packets will not interfere with the processing system.

Capabilities (RTModis Server):

The RTModis server reads and processes CCSDS packets from a socket or file.  The system filters out CCSDS packets indicated as originating from a Modis instrument (APID 64).  These packets are decoded and data fields extracted in software.  

The sensor data is reorganized into scan order, effectively recreating the data sampled from the instrument, scan by scan.  As each scan is received (10 lines of imagery), two intermediate image data products are built.  A 5km per pixel (nominal) product with data from each of the 38 channels.  And a 1km per pixel (nominal) RGB data product taken from three visible bands.  These two data products are stored on disk as the CCSDS data is received.  In addition, packet counters, time fields, and other CCSDS fields are decoded and tracked.  This information is displayed in the program GUI, giving a realtime metric of the data being received.

The RTModis Server uses TCP/IP to allow connection from RTModis Clients as a mechanism to transmit the intermediate products.

Capabilities (RTModis Client):

The RTModis client connects to a RTModis server via TCP/IP.  A polling mechanism is in place to receive periodic status of the RTModis server.  When the server is actively receiving data the client sets up two connections to the server and uses them to receive the server’s intermediate products.

The GUI of the client presents the two data products.  For the first product a scrollable window displays one band at 5km per pixel presented as a gray scale image.  The user can select any of the 38 channels to display.  

For the second product a scrollable window displays an RGB interpretation of three visible bans at 1km per pixel.  The user can select an option to have the software correct for the ‘bowtie’ effect seen at this resolution.

Installation:

The RTModis server and client are run from the same executable, selected by command line arguments.  Place the executable file (RTMODIS.EXE) in any directory you wish to run it from.  A set of subdirectories will be created under the working directory when the program is executed.  These directories are used to organize input, output, support, and intermediate data files.

The client and server can run on two different computers.  Also, a number of clients can be running on different machines; Each will poll the server and spool the intermediate data files as they are built.

Configuration:

The RTModis client and server offer several setup options to customize the processing of the data.  Default values for the most important options can be set up using a configuration file.  In addition, the client/server TCP/IP information is stored in this same configuration file.

The file CONFIG.TXT must be in the working directory when the program is executed.  Both the client and server read the same configuration file.  The format of the configuration lines is the parameter name, a space, the parameter value.  Most of the parameters are switches, the parameter with no value is sufficient to enable the feature.

serverIP:    (e.g. serverIP 128.183.381.821)

This option will tell to the client where to find the server.  Set this option to indicate the IP address of the computer the server will run on.

The following configuration options are available on the RTModis Server.  In most cases there is a GUI control to allow the option to be changed and a configuration parameter, which will set the initial option setting.

SATSEL:  (e.g. SATSEL aqua  or  SATSEL terra)

This option will relay to the server which satellite the data is from (since that information is not in the CCSDS data stream).  This information is used in naming conventions for the intermediate products and also passed on to the RTModis Client.

inputServer:
This option will turn on the server function to receive the input CCSDS data stream via TCP/IP by listening for connections and connecting to a socket.

inputFile: 
This option will turn on the server function to receive the input CCSDS data stream via a local file.

inputReadEsh: 
This option will turn on the server function to expect an EDOS Service Header appended to each CCSDS packet in the input stream.

clickConnect:

This option will automatically open the input stream when the program is run.  If the input is from a file, the file will automatically be opened and read.  If the input is from a TCP/IP source, the port will automatically be listened to and will wait for an input socket connection.

ServerDataAddress:  (e.g.  ServerDataAddress 128.183.381.831:100001)

This option is the details of the input stream.  If the input is from a file it is the file name.  If the input is from a TCP/IP source it is the TCP/IP port that the server listens to.

extractStoreRaw: 
This option will turn on the server function to store the raw CCSDS packets in a local file.

extractStoreEsh:
This option will turn on the server function to store the ESH with the CCSDS packet local file.

extractStoreApid: 
This option will turn on the server function to store a raw CCSDS packet local file for each APID in the CCSDS input stream.

extractStoreBands: 
This option will turn on the server function to store each band in a separate raw file.

extract8bit: 
This option will turn on the server function to store each band as 8 bits per pixel.

extract16bit:
This option will turn on the server function to store each band as 16 bits per pixel.

Operation:
To run the RTModis server, execute RTMODIS.EXE with the command line argument ‘-s’.


To run the RTModis client, execute RTMODIS.EXE with no command line argument.


To process data, set up the input file stream and options via the GUI or the configuration file.  Select the Data Source as either IP Server or Disk File, configure the details and click Connect (or Open File).  If using the configuration file, using the clickConnect parameter will set the server up to be ready to receiver data.


If the data source is TCP/IP, connect to the port that the server is listening to and write CCSDS packets to the socket.  When the data is exhausted, close the socket and the server will detect the end of data condition.


To view the Modis imagery, set up the serverIP parameter in the configuration file and start the client.  The client will pole the server periodically.  When the server is processing data the client will connect via TCP/IP and read the intermediate files.  The image and statistics will be updated in the GUI.  If the Follow button is checked, the scroll bars will automatically follow the progress of the image data.  Uncheck the Follow button (or wait for the data to finish) to use the vertical scroll bar.  


Use the horizontal scroll bar to scroll left-to-right over the RGB image.

Known problems:


Because there is no sync pattern in CCSDS packets, there is little error checking of the input data validity.  It is assumed to be corrected CCSDS packets.  Any other data will cause undefined behavior, but most likely no behavior at all.

There is a memory leak/buffer overwrite problem that can cause the client to flash between the current and previous RGB image with wild color changes.  This is intermittent.  An easy workaround is to restart the client before processing a new set of data.


There is no housekeeping feature.  The intermediate files are stored by the client in a subfolder data/archive.  These need to be purged periodically.


When a realtime pass is complete it will be impossible to switch between viewing channels in the 5km data window and if the image window is cleared the image will not refresh.  To re-view the images, click the ‘Replay’ button and select the data you want to view.

