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3.4.1.1.1	Data Load and Update


Data load and update processing creates the TAMPS database.  Data load and u
p
date includes 
twelve
 
fourteen
(
12
 
1
4
) subfunctions: general, DMA products, i
m
agery, intelligence, targets, aircraft performance, weapons, avionics, env
i
ro
n
mental effects, tailored databases, mission plan/strike package data sets
,
 
and
 MPM unique data load
,
 Scanned Products
 and OPTASK Link
.   The following su
b
se
c
tions specify and describe each subfunction and follow the items shown in Fi
g
ure 3.4.1.1.1-1.



3.4.1.1.1.13 Scanned Products (item 13)



The DBA shall be provided the capability to scan hardcopy charts 
and phot
o
graphs 
into digital format.
  Scanned
 
product
 manipulation including rotate, flip, annotate, crop, enhance, and invert shall be supported.
  
The DBA shall be provided the option to convert and store scanned 
products
 
into  a JFIF or TIFF 
file.
  
The
 c
a
pability to geocode the NITF 
files
 and convert 
final product
s
 to CADRG
 (charts) or CIB (photographs)
 specifications
 shall be provided
.



The DBA shall have the capability to catalog final 
scanned products
 into the TAMPS database.
  
The cataloguing process shall automatically annotate scanned 
products
 with “Unfit For Navigation or Targeting”.
  
The 
status of current 
products
 loaded on TAMPS shall be available via the database catalog.
  
DBA utilities su
p
ported s
hall include but not be limited
 to the
 
map data 
coverage tool
, a
r
chive/restore, data removal
 and
 
map data
 availability reports
.
  
Scanned 
products
 shall be assessable for display and to applications.



��Concept of Operations

See attached Concept of Operations dated 1 October 1996��Performance Criteria


This SOR will not impact the minimum acceptable operational performance requir
e
ments with respect to operational effectiveness for mission planning as shown in Table I-1 in the TAMPS TEMP.


This SOR will not impact the minimum acceptable operational performance requir
e
ments with respect to operational suitability as shown in Table I-1 in the TAMPS TEMP.

This SOR will not impact the critical technical parameters as shown in Table I-2 in the referenced TAMPS TEMP.

This SOR will not impact the System Performance Design Parameters as given in the TAMPS TEMP.

The TAMPS TEMP should be modified to include the following System Performance Design Parameters:

Scanned in chart or imagery timing -- Scan, manipulate, annotate, geocode, convert and catalogue hard copy chart or images up to 8.5îX 11î in size within 30 minutes.

Scanned in chart or imagery format --  Scanned in charts or imagery shall be converted to proper MIL-STD NITF/RPF digital format prior to cataloguing in TAMPS and use in the TAMMAC hardware.

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 totals 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 co
m
pressed 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 co
m
pressed image.  The total disk space required to store the compressed images would be 55MB per theater.�
�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 des
k
top flatbed scanner to each configuration as required by operating location and user.

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