TAMPS V6.2 SOR 96-52L.0 CONOPS, 1 Oct 96


Scope


This SOR provides the capability for the Tactical Automated Mission Planning System (TAMPS) to scan in charts and imagery from a desktop scanner and convert the resulting digital image to standard Defense Mapping Agency digital formats required by the Tactical Aircraft Moving Map Capability (TAMMAC) hardware and software.  The converted digital image file is also catalogued into the TAMPS database for future annotation, selection, and download to the TAMMAC Advanced Memory Unit (AMU).  The selection and download of the imge file to the TAMMAC AMU is NOT part of this SOR.  Annotation of the converted image with ìUnfit For Navigation Or Targetingî is required of any scanned in chart or image using the TAMPS desktop scanner.


Applicable Documents


Government Documents


Specifications


MIL-C-89038, 6 October 1994, Military Specification, Compressed ARC Digitized Raster Graphics (CADRG)


MIL-C-89041, 31 January 1994, Military Specification, Controlled Image Base (CIB)


Standards


MIL-STD-2500A, 12 October 1994, National Imagery Transmission Format (Version 2.0) For The National Imagery Transmission Format Standard


MIL-STD-188-199, 27 June 1994, Vector Quantization Decompression For The National Imagery Transmission Format Standard


MIL-STD-188-198A, 15 December 1993, Joint Photographic Experts Group (JPEG) Image Compression For The National Imagery Transmission Format Standard


MIL-STD-2411, 6 October 1994, Raster Product Format


MIL-STD-2411-1, 30 August 1994, Registered Data Values For Raster Product Format


MIL-STD-2411-2, 26 August 1994, Integration Of Raster Product Format Into The National Imagery Transmission Format


Other Publications


Tactical Aircraft Moving Map Capability (TAMMAC) Operational Requirements Document (ORD), 2 April 1996, Serial Number 434-88-96


Mission Need Statement For The Tactical Aircraft Moving Map Capability, 2 December 1994, Serial Number M061-88-94


Test And Evaluation Master Plan No. 1524, Tactical Aircraft Moving Map Capability (TAMMAC)


TAMPS 6.2 System Change Review Board Master List of Statement of Requirements, 29 May 1996, referred to as SOR 96-52L, ìTAMMAC  Chart/Imagery Scanning and Rectificationî


Test And Evaluation Master Plan No. 1317 (Rev A) (Change 2), Tactical Automated Mission Planning System (TAMPS)


Non-Government Documents


None


Impact Analysis


Users


Users will be able to scan, convert, annotate, geocode, catalogue, view and download charts and imagery to the TAMMAC AMU using TAMPS.  Users will require additional training to learn how to scan, view, annotate, convert, geocode and catalogue charts and imagery.


Mission Planners


Mission planners will be responsible for viewing and selecting the digital imagery and charts from the TAMPS database that they require for their missions.  They will then download the selected digital imagery and charts to the TAMMAC AMU.  The digital imagery or charts will be used either as a digital moving map to navigate from or as a data frame (i.e. snapshot) that the air crew member can examine during a mission in the aircraft.  Mission planners will view the scanned in charts and imagery using organic TAMPS map display functionality.  The selection and downloading of digital products is NOT part of this SOR.


System Administrators


The system administrator (SA) will have a secondary duty to support the scanning, geocoding, converting and cataloging of hard-copy imagery and charts into the TAMPS.  The SA will often delegate this task to the DBA.  The SA will have the primary duty of installing and maintaining the scanner hardware and software drivers for the scanner.  In UNIX platforms these drivers are normally built into the UNIX kernel.


Database Administrators


The database administrator (DBA) will periodically receive hard-copy photographs or charts from intelligence sources (e.g. HUMINT), intelligence offices (e.g. deployed intelligence posts) or air crew members.  Air crew members or intelligence personnel will hand-carry these photographs or charts to the DBA for the DBA to enter into the TAMPS.  A primary duty of the DBA will be to support the scanning, viewing, geocoding, annotating, converting and cataloging of hard-copy imagery and charts into the TAMPS.


Performance and Sizing


The scanner SOR will not have any impact on the minimum acceptable operational performance requirements with respect to operational effectiveness for mission planning as shown in Table I-1 in the referenced TAMPS TEMP given that the chart or imagery is scanned, converted, annotated and catalogued by the DBA prior to planning for a specific mission.


The scanner SOR will not have any impact on the minimum acceptable operational performance requirements with respect to operational suitability as shown in Table I-1 in the referenced TAMPS TEMP.  All criteria for reliability, maintainability, availability and interoperability can be met within allowable thresholds given the scanner hardware and software impacts to TAMPS.


The scanner SOR will not have any impact on the critical technical parameters as shown in Table I-2 in the referenced TAMPS TEMP.  All technical objectives and thresholds can be met given the scanner hardware and software impacts to TAMPS.


The scanner SOR will not impact System Performance Design Parameters as given in the referenced TAMPS TEMP.  However, the TAMPS TEMP should be modified to include the following performance design parameter:   Scanned in chart or imagery - Scan, manipulate, annotate, geocode, convert and catalogue 8.5î X 11î hard copy chart or image within 30 minutes.  Convert to proper MIL-STD NITF/RPF digital format.


The scanner SOR will increase executable image size and require additional COTS software due to additional software added to the system.  It should not impact data space usage, memory requirements or bandwidth.  Digital image storage will be limited only by available disk space.


The following example shows the maximum size of an unconverted, uncompressed scanned image file:


8.5 inches X 300 pixels/inch = 2550 pixels


11 inches X 300 pixels/inch = 3300 pixels


2550 pixels X 3300 pixels = 8,415,000 pixels/image maximum


8,415,000 pixels/image X 24 bits/pixel = 201,960,000 bits/image / 8 bits/byte = 25,245,000 bytes/image maximum before conversion and compression for 24 bit color


8,415,000 pixels/image X 8 bits/pixel = 67,320,000 bits/image / 8 bits/byte = 8,415,000 bytes/image maximum before conversion and compression for 8 bit color


Using the vector quantization algorithm and converting to NITF/RPF the file can be compressed in size.  �PRIVATE ��The amount of compression provided by the VQ compression process is dependent on the size of the v x h kernel used for compression, and the number of entries in the color table and codebook.  





In the compression equation, vsize is the size of the compression kernel in pixels (v x h), idepth is the size in bytes of each individual pixel for the input image.  For example, if the scanned image is an RGB ADRG image, the value for idepth is 3.  The parameter code_size is the size of each image code in bytes;  odepth is the size of the color for the output pixels in bytes.  For example, if the output of the decompression process is an image with a 256-entry (one-byte) LUT, odepth would be 1.  Overhead information, including the codebook and color table must be included to determine the actual compression ratio provided by the compression technique.  The actual compression ratio for NITF VQ images can be calculated as follows, with isize equal to the size of the input image in pixels:





                                                                    isize x idepth


Actual Compression Ratio =   ---------------------------------------------


                                                  isize / vsize x code_size + Overhead





The following example shows the actual compression ratio for our maximum 8.5î X 11î scanned in 24-bit (3 bytes) RGB map image with size 2550 x 3300 pixels, kernel size of 4 x 4, codebook length of 4096 bytes with a 12 bit (1.5 byte) code_size, with 3K bytes for miscellaneous overhead, which includes an 8-bit (1-byte) color table that is 1K in size.





The overhead in this example is equal to the size of the codebook (4096 entries x 16 pixels 


per entry), plus the size of the color lookup table and other NITF overhead which total approximately three kilobytes, for a total overhead of 68,608 bytes.





                                                            8,415,000 x 3


Actual Compression Ratio  =   ----------------------------------    =  29.4397:1


                                                 (8,415,000/16) x 1.5 + 68608





For 8-bit color the actual compression ratio = 9.81324:1 because idepth = 1.





So for our 25,245,000 bytes/image file and using the vector quantization compression ratio, a file size of approximately 25,245,000/29.4397 = 857,515 bytes/image is obtained.  For the 8,415,000 bytes/image file and using the VQ compression ratio, a file size of approximately 8,415,000/9.81324 = 857,514 bytes/image is obtained.  So for both a 24 and 8 bit color image file the end image file size is approximately the same. 





Please note that if the image is scanned in at a 300 pixel/inch resolution, the process will down sample this to CADRG resolution which is 169 pixels/inch.  So our compressed files, using the formula above, should be approximately 318,962 bytes/image for 24 bit color and approximately 318,962 bytes/image for 8 bit color.





If the image is scanned in at a 600 pixel/inch resolution (e.g. for imagery), the files would be compressed to approximately 1.07MB in size using the vector quantization algorithm.





It is expected that a mission level load would require a maximum of 20 scanned in charts or images at approximately 1.1MB per compressed image, the total disk space required to store the compressed images would be 22MB per mission.  For a theater level load, it is expected that this load would require a maximum of 50 scanned in charts or images at approximately 1.1MB per compressed image.  The total disk space required to store the compressed images would be 55MB per theater.


Operating Locations


The scanner capability will exist as part of the overall TAMPS and operate in various maritime, littoral and ashore environments. 


Ashore


Development, Test and Evaluation Sites


Weapon and aircraft support and test sites require TAMPS with a scanner to support development and operational test and evaluation (DTE/OTE) for TAMMAC equipped platforms.


Training Sites


Most Navy, Marine Corps and Coast Guard training sites use TAMPS but will not require the scanner hardware because most digital imagery and charts used by TAMMAC equipped platforms at schoolhouse units will come from established sources (e.g. DMA) and the need for near real-time imagery or charts is small.


Other Sites


TAMPS will operate in deployed ashore sites (both improved and unimproved) to support Marine Corps expeditionary operations.  These expeditionary units will require TAMPS with a scanner to support expeditionary operations by TAMMAC equipped platforms.  Although most digital imagery and charts used by TAMMAC equipped platforms will come from established sources (e.g. DMA), there is a real need for near real-time imagery or charts for offensive missions.


TAMPS may operate at Coast Guard bases to support peacetime and wartime Coast Guard planning operations in littoral areas.  Scanner hardware is not expected to be required since most digital imagery and charts used by TAMMAC equipped platforms will come from established sources (e.g. DMA) and there is little need by Coast Guard units for near real-time imagery or charts.


Afloat


TAMPS typically operates aboard aircraft carriers and amphibious assault ships when afloat.  TAMPS may also operate aboard ships (e.g. destroyers, cruisers) capable of launching rotary wing aircraft. Some of these afloat units will require TAMPS with a scanner to support air operations by TAMMAC equipped platforms.  For example, many (but not all) aircraft carriers (CVN, CV) possess a Digital Imagery Workstation Suite (DIWS) with the Joint Service Imagery Processing System (JSIPS-N) with a connection to the Joint Maritime Command Information System (JMCIS).  This setup allows the scanning and reception of chart and imagery data from various sources and the dissemination of these images to JMCIS compatible systems such as TAMPS.  Amphibious assault ships (LHAs, LHDs, and LPHs) currently do not have a DIWS nor the ability to connect to JMCIS directly on-board (i.e. not all ships are equipped with the Navy Tactical Combat System Afloat (NTCS-A) Local Area Network).  The DIWS is scheduled to be installed on these ships and the aircraft carriers by the year 2000, however, there will be no interim capability for scanning charts or imagery on non-DIWS equipped ships.  Although most digital imagery and charts used by TAMMAC equipped platforms will come from established sources (e.g. DMA), there is a real need for near real-time imagery or charts for offensive missions during this interim period.


Hardware and Software Configuration


System Hardware


The scanner SOR will require the procurement of a desktop scanner with sufficient resolution and speed for scanning military and commercial aeronautical chart and imagery products.





The scanner hardware shall be a desktop, flatbed, color scanner capable of scanning images and charts up to 8.5 x 14 inches.  The resolution of the scanner shall be at least 1200 dpi enhanced resolution.  This resolution is required due to the Epson Color printer resolutions of 180 dpi, 360 dpi, and 720 dpi, the Canon CJ-10 resolution of 400 dpi and since the pixel spacing of ADRG is 254 dpi and CADRG is 169 dpi.  The scanner hardware shall be SCSI compatible with drivers for the Solaris operating system.


Scanner application software and drivers will support the ACE VME, Sparc-20 or Ultra configuration and the DTC-2 hardware configurations, if operationally required.


Operating System


TAMPS executes on both the Solaris and HP UX operating systems.  For TAMPS 6.2, Solaris 2.5 is the planned operating system.  The TAC3 configuration, which uses the HP UX operating system, is planning to be phased out.  The scanner software application and drivers shall support the Solaris 2.X operating system but will NOT be required to support the HP UX operating system.


Commercial-Off-The-Shelf (COTS) Application Software


The TAMPS requires the use of various COTS software packages.  These COTS include Sybase Server 11 Relational Database Management System (RDBMS) software, X11R5 X Window System software, and Motif 1.2.4 software.  The scanner application software will be COTS and will support the scanner hardware configuration, operating systems, X11R5 and Motif.  Sybase will be required for cataloguing purposes.  This SOR does not have a specific requirement for Sybase Server 11; this SOR can be implemented using the current Sybase Server 10.  There is no impact to this SOR if the current Sybase is not upgraded to Server 11.


Installation


The scanner SOR will impact the TAMPS arctic/cold start procedures as the installation of the COTS scanner package, other non-developmental item (NDI) software and scanner SOR developed software will become part of these procedures.  UNIX kernel configuration for scanner drivers will also need to be accomplished for proper scanner operation, thus affecting the boot process.


System Architecture


Software Architecture


This SOR will not impact the TAMPS software architecture as shown in Figure 3.2.1-1 in the TAMPS System Specification.  Software developed for this SOR will become a part of the Core TMS or Map libraries or become a separate standalone TAMPS application.  Any COTS software required for this task will be a separate standalone application that will not require special interfaces with TAMPS Core or MPM software.


Hardware Architecture


This SOR will impact the TAMPS hardware configurations as shown in Appendix B of the TAMPS System Specification.  The impact will be the addition of a SCSI-based, color desktop flatbed scanner to each configuration as required by operating location and user.


Description of Processing


The internal interfaces for this SOR are from the TAMPS software that converts the Joint Photographicsí Experts Group (JPEG) File Interchange Format (JFIF) or Tagged Image File Format (TIFF) image file to Raster Product Format (RPF) or National Imagery Transmission Format (NITF) and the TAMPS database where the image is catalogued.  The images will be stored on the file system and catalogued using the same database tables exercised currently for imagery and charts.





The mission planner will interface with the MPM to view, select and download the image files desired to the TAMMAC Advanced Memory Unit (AMU).  This is NOT part of this SOR.


The external interfaces for this SOR are between TAMPS and the photograph or chart will be a scanner and the COTS scanning software.  The DBA or SA will put the photograph or chart on the scanner and then use the COTS scanning software to scan the photograph or chart, view it, manipulate it, merge with other images and output it (or merged images) to the file system in a JFIF or TIFF image file.  The TAMPS software will then take this image file and convert it to RPF or NITF which is required by TAMMAC equipped platforms.


The process for scanning, rectifying and cataloging imagery and charts for download to TAMMAC is shown in Figures 1 through 3.  Figure 1 shows the process for scanning in a chart to be used as a moving map in accordance with TAMMAC specifications.
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Figure � SEQ Figure \* ARABIC �1� - Scanning Process For Charts Used As Moving Maps By TAMMAC


The DBA will obtain a hard-copy chart from an information source and will place the chart on the scanner.  The DBA will use the COTS scanner software to scan the chart into digital format.  Using the COTS viewing tool, the DBA will view and manipulate the chart image.  Manipulation will entail various actions such as to rotate, flip, annotate, crop, enhance, or invert the scanned image into the size necessary for the TAMMAC hardware.  When satisfied with modification to the image, the DBA will convert the scanned chart image into a JFIF or TIFF  chart image file and save it to the file system.  The DBA will then use a viewing tool to crop or shrink-to-fit (for data frames only) the parts of or all of  the JFIF or TIFF chart image into a size (x bits X y bits) that meets TAMMAC hardware specifications.  This tool will also allow merging of images into larger images.  Then the DBA will convert the cropped or shrunk JFIF or TIFF chart image into NITF 2.0 chart image format.  If the chart image is to be used as a moving map by TAMMAC, then the DBA will geocode (selection of ground control points for generation of rectification coefficients) the NITF chart image, convert it to ARC projection system and then convert it to a Raster Product Format product such as Compressed ADRG (CADRG) .  The DBA will  then be able to view the final product and catalog it into the TAMPS database.  During the cataloguing process, the chart will be automatically annotated with ìUnfit For Navigation or Targetingî.  The cataloguing process will be similar to the process currently done for loading charts or images from CD-ROM or magnetic media in which the location and type of data stored in the file system in stored in the TAMPS database.  After the cataloguing process, the scanned images will be handled exactly the same as digital charts or imagery that were loaded from CD-ROM or magnetic media.  The scanned images will be available for viewing by the coverage tool, DBA reports can be made on the scanned images, full archive and restore capability will exist as well as data removal capabilities.  When viewed in the coverage tool, the scanned image depiction will be marked different than the map products to indicate that they were scanned in.  The mission planner will then be able to select and view  the scanned and converted image, using standard TAMPS display functionality within the DBA or MPM application, for download to the TAMMAC Advanced Memory Unit.





Figure 2 shows the process for scanning in a photograph to be used as a moving map in accordance with TAMMAC specifications.
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Figure � SEQ Figure \* ARABIC �2� - Scanning Process For Photographs Used As Moving Maps By TAMMAC


The DBA will obtain a hard-copy photograph from an information source and will place the photograph on the scanner.  The DBA will use the COTS scanner software to scan the photograph into digital format.  Using the COTS viewing tool, the DBA will view and manipulate the image.  Manipulation will entail various actions such as to rotate, flip, annotate, crop, enhance, or invert the scanned image into the size necessary for the TAMMAC hardware. When satisfied with modification to the image, the DBA will convert the scanned image into a JFIF or TIFF image file and save it to the file system.  The DBA will then use a viewing tool to merge, crop or shrink-to-fit (for data frames only) the parts of or all of  the JFIF or TIFF image into a size (x bits X y bits) that meets TAMMAC hardware specifications.  Then the DBA will convert the merged, cropped or shrunk JFIF or TIFF image into NITF 2.0 image format.  If the image is to be used as a moving map by TAMMAC, then the DBA will geocode the NITF image, convert it to ARC projection system and convert it to a Raster Product Format and compress it using the DMA vector quantization algorithm.  The final product will be a Compressed Image Base (CIB) image file.  The DBA will  then be able to view the final product and catalog it into the TAMPS database.  During the cataloguing process, the chart will be automatically annotated with ìUnfit For Navigation or Targetingî.  The cataloguing process will be similar to the process currently done for loading charts or images from CD-ROM or magnetic media in which the location and type of data stored in the file system in stored in the TAMPS database.  After the cataloguing process, the scanned images will be handled exactly the same as digital charts or imagery that were loaded from CD-ROM or magnetic media.  The scanned images will be available for viewing by the coverage tool, DBA reports can be made on the scanned images, full archive and restore capability will exist as well as data removal capabilities.  When viewed in the coverage tool, the scanned image depiction will be marked different than the map products to indicate that they were scanned in.  The mission planner will then be able to select and view the scanned and converted image, using standard TAMPS display functionality provided within the DBA or MPM application, for download to the TAMMAC Advanced Memory Unit.





Figure 3 shows the process for scanning in a photograph to be used as a data frame in accordance with TAMMAC specifications.
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Figure � SEQ Figure \* ARABIC �3� - Scanning Process For Photographs Used As Data frames By TAMMAC


The DBA will obtain a hard-copy photograph from an information source and will place the photograph on the scanner.  The DBA will use the COTS scanner software to scan the photograph into digital format.  Using the COTS viewing tool, the DBA will view and manipulate the image.  Manipulation will entail various actions such as to rotate, flip, annotate, crop, enhance, or invert the scanned image into the size necessary for the TAMMAC hardware.  When satisfied with modification to the image, the DBA will convert the scanned image into a JFIF or TIFF image file and save it to the file system.  The DBA will then use a viewing tool to merge, crop or shrink-to-fit the parts of or all of  the JFIF or TIFF image into a size (x bits X y bits) that meets TAMMAC data frame hardware specifications.  Then the DBA will convert the cropped or shrunk JFIF or TIFF image into NITF 2.0 image format.  All the DBA has to do is optionally compress the NITF image using JPEG or Vector Quantization compression algorithm and view and catalog the NITF image into the TAMPS database.  Cataloguing, annotation and functionality will be the same as described previously in this CONOPS.  The final product will be either an uncompressed or compressed NITF 2.0 image file.  The mission planner will then be able to select and view the scanned and converted image, using standard TAMPS display functionality provided in the DBA or MPM application, for download to the TAMMAC Advanced Memory Unit as a data frame.





The mission planner turned air crew member will download the images on the TAMMAC AMU to the aircraft for use during the mission.  The air crew member will use the charts and imagery as a moving map background during flight navigation.  In addition the air crew member will use the imagery data frames as reference snapshots of targets or waypoints for identification purposes.








