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�REVISION HISTORY





July 1, 1994 - Final Report Revision 3



	1)	The keywords IREAL and QREAL were added to the list of allowable keywords for the @DATA and @CALIBRATION sections of the header block to allow for the storage of real I and Q values.



	2)	Increased the starting block number value (contained within square brackets []) for each file in the directory from five (5) to six (6) bytes.



	3)	Added MEDIA_NAME to the directory block.



	4)	Added requirement that the @DIRECTORY BLOCK #1 title line start at byte #1 of the first directory block.



	5)	Added requirement that the @HEADER BLOCK #1 title line start at byte #1 of the first header block.



		6)	Now allow header parameter strings to exceed eighty (80) characters in length.  Although each physical line in the header must still not exceed eighty (80) characters,  if more are required for a particular parameter, a line can now be continued by inserting a backslash ("\")<CR><LF> to indicate a line break and continuing on the next line.  





February 1, 1994 - Final Report Revision 2



	During the project to write software to translate data at NAWC China Lake, CA from the elan format to the Common Data Format (CDF), some minor inaccuracies in this document were discovered.  There were also some areas where clarification seemed necessary.  The revisions are listed below.



	1)	The integer patterns in the directory block will be described with their ASCII representation followed by a ":" and then the 4 byte binary value as described in earlier versions of the CDF.  What changed here is that the ASCII representation will be formatted as a 9 byte I9 value.  This matches the real patterns 9 byte ASCII representation as F9.3.  This revision has effected a number of places in the document.



	2)	In Appendix A, Directory Block Example, the @INTEGER PATTERNS and the @REAL PATTERNS sections were modified to reflect the 9 byte ASCII representations described in (1) above.



�	3)	In Appendix A, Directory Block Example, the file listings following the @FILES line were revised to start in column 3, and to reflect the 5 byte "blocks" listing inside the "( )".  These both were previously described in the text and do not represent a change.



	4)	In Table 6, Format Section of Header Block #1, several modifications were made to account for multiple waveform elements.  When there are multiple entries required for a description (i.e. Number of frequency steps) because of multiple elements, each entry follows the descriptor, in order, separated by commas.  As an example, if there were 5 waveform elements (3 chirps and 2 fix frequencies) in a file, the number of steps line would look like:



Number of frequency steps = 1,1,128,256,1<CR><LF>





July 16, 1993 - Final Report Revision 1



	1)	Allow for an entire "multi-element" frequency table to be stored in a single 			data record.  These elements can be fixed frequencies, step chirps, or any 			combination of the two.  They must, however, be interleaved on an 				element-by-element basis as opposed to a sample-by-sample basis.



	2)	Remove restriction of allowing a maximum of 4 range gates.  The list of 			header keywords now allows for a range to each range gate to be specified 			or else a range to range gate 1 and a RSS value.



	3)	Added a Burst Repitition Factor to the header keyword list.



	4)	The size of the starting block number in the directory was increased from 5 		bytes (5 digits) to 6 bytes (6 digits).  This was done for future growth of 			storage media.





June 08, 1993 - Final Report



	The following changes were made to  the CDF specification as a result of comments received after review of the preliminary document.  The main thrust of the modifications is to make the CDF even more flexible, allowing the writer complete freedom in how the data are stored.  This summary is only used to outline the changes made.  Details of the new CDF specification are contained in the final report.





	1)	Allow the use of IEEE short floating point numbers instead of

		requiring the use of scaled integers.  Remove the scaling factor from 

		the directory block.  Add a "pattern" section to the directory block 

		(as we did with INTEGERS) to allow for machine independence.  

		It will be the writer's responsibility to convert into IEEE format if 

		their machine uses a different standard for the representation of

		floating point numbers.



	2)	Allow for the storage of multiple range gates in a single file.  If both

		multiple channels and multiple range gates, format dictates that data

		are stored as channels followed by range gates.  This means the data

		are written:



		   RG(1)CHN(1), RG(1)CHN(2), RG(2)CHN(1), RG(2)CHN(2)...



	3)	Allow for an entire step chirp to be stored in a single data record.  Still 			include the restriction of only a single frequency "element" in a data record 			however.



	4)	Allow the user to completely specify the number of dynamic parameters

		and the number of position variables in each data record.  No longer 

		require a single dynamic parameter and three position values in each

		record.



	5)	Define a set of allowable keywords that MUST be used in the 

		@PARAMETERS section of the header.  Unique parameters that are

		not specified must be placed in the @CUSTOMER section with the

		keyword agreed upon by both parties.



	6)	Define a standard for the particular format and units each type of 

		parameter would use.  Examples would be:



				AZIMUTH 	: INTEGER in BAMS

				ELEVATION 	: INTEGER in BAMS

				ROLL		: REAL in DEGREES

				PITCH		: REAL in DEGREES

				RCS		: REAL in dBsm

						.

						.

						.



	7)	The @POSITION, @DATA and @CALIBRATION sections will now

		list only those variables being stored.  It makes no sense placing the entire

		list of keywords in each section and requiring the writer to "mark" those

		being used.  Each section will also have an allowable list of keywords 			specified.



�I. INTRODUCTION



	This report is the result of a need by the tri-services RCS Measurement Working Group to standardize the operations of the government-owned RCS ranges in the United States.  Because each site was custom designed and built, the format of the output media was optimized for a particular site or customer demands.  Additionally, differences in the radar and computer hardware, as well as type and amount of pre-processing performed on the data during collection, lead to differences in the actual format of the collected data.  Format differences impact the number of bytes written for each sample, alignment of the bytes in each sample and the type of normalization performed prior to the output of the data.  The type of measurements performed at each range also affect what the actual data samples contain.  These differences between radar systems create a situation whereby it is very difficult for one site to process data collected at another site.  The only feasible method for the various radar ranges to share data was determined to be in a new format which all the sites could read and write.  This would prevent each RCS range from having to develop multiple translation algorithms for the other ranges' data.  Only a single set of translation routines would be required -- one which converts the new common data format (CDF) into the site's current format, and one which converts a site's current format into the CDF.  These two algorithms would be very similar.  Enough information and detail of the CDF would be provided to allow each site to develop the translation algorithm in-house or to have a third-party vendor write the necessary software.



	The design of the Common Data Format would  first require a thorough understanding of each of the current data formats involved.  A study was undertaken to review the operations and formats of all the government RCS ranges.  This involved two tasks - a questionnaire and a site survey.  The questionnaire was designed to both detail the general capabilities of each facility and to establish the types of data (formats) being produced.  The questionnaires were reviewed and follow-up site visits were scheduled to allow for more detailed discussions regarding these two areas.  Also, as ideas for the CDF began to form, these were presented to the participants during the site visits to solicit comments and ideas.  Many of these inputs were helpful in the final design.  These tasks provided a clearer understanding of the data requirements for each radar site.  This would be necessary if a common format for all the ranges was to be developed.



	The radar ranges which participated in this study are listed in Table 1.  A site visit was conducted at each facility except David Taylor Research Center, Santa Cruz Island.  The Carderock location was used for this visit.

�



Table 1













AIR FORCE

�SYMBOL 183 \f "Symbol" \s 10 \h�	Eglin AFB

�SYMBOL 183 \f "Symbol" \s 10 \h�	Holloman AFB / RATSCAT

�SYMBOL 183 \f "Symbol" \s 10 \h�	Holloman AFB / RAMS

�SYMBOL 183 \f "Symbol" \s 10 \h�	Wright Patterson AFB



ARMY

�SYMBOL 183 \f "Symbol" \s 10 \h�	Aberdeen Proving Ground

�SYMBOL 183 \f "Symbol" \s 10 \h�	White Sands Missile Range



NAVY

�SYMBOL 183 \f "Symbol" \s 10 \h�	David Taylor Research Center, Santa Cruz Island

�SYMBOL 183 \f "Symbol" \s 10 \h�	David Taylor Research Center, Carderock

�SYMBOL 183 \f "Symbol" \s 10 \h�	NAWCWPNS, China Lake

�SYMBOL 183 \f "Symbol" \s 10 \h�	NAWCWPNS, Pt. Mugu 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Patuxent Naval Air Test Center

�SYMBOL 183 \f "Symbol" \s 10 \h�	Naval Ocean Systems Center



�II.  PHILOSOPHY



	The design of the Common Data Format (CDF) evolved from a collection of philosophical ideas and goals into a series of rules defining a specification.  These rules were intended to provide a rigid framework for implementors to work within when generating a CDF media.  In an attempt to provide a high level of flexibility in this structure, which was a primary goal in the design, the CDF was created as a series of "user-defined bins" which need only be described, both in size and content, using the appropriate keywords.  A directory block must be the first section on any CDF media.  Flexibility is maintained by allowing a variable number of directory blocks, as long as the number of directory blocks is defined and identified in the leading directory block.  The same holds true for the header blocks.  The CDF structure requires that a header block containing certain variables lead off every data file.  Flexibility is maintained again by allowing multiple header blocks.  Each header variable must adhere to a strict format.  Part of this format is an ASCII identifier, therefore any number of customer-specific parameters can be added in the customer area of the header.  The different sections within both the directory and header are separated by the "@" string delimiters.  If there is frequency calibration information for the data in a file, these must follow the last header block.  The flexibility is maintained by allowing different types of calibration data to be used.  The implementor is required to specify, again using appropriate keywords, the type of data being used in the @CALIBRATION list in the header.



	The data section of each file is a collection of data records.  These data records contain up to three sub-records which must be written in a specific order and format.  Samples within these sub-records are used to store dynamic parameters, target position information and the actual radar data (either raw or processed).  Flexibility is maintained by allowing unnecessary sub-records to be omitted and by permitting the included sub-records to be variable in size and content.  The sub-records are actually "bins" of a user-defined size which can be filled with user-specified information.  The size and content of these bins are defined in the header of each file.  The result is that, while adhering to a rigid structure, the CDF can be used to efficiently store a large variety of data types.  Table 2 lists all the currently accepted keywords (including units) which can be used to specify the type of data stored in the POSITION and DATA sub-records.  Also shown are the choices CALIBRATION data.  The appropriate identification strings are written in the @POSITION, @DATA and @CALIBRATION sections of the header.



	The Common Data Format specification is designed to be a rigid framework of user-defined data.  This makes it flexible enough to accommodate the largest possible number of radar ranges and existing formats.  A single translator program can read all generated CDF media.  There is enough configuration information provided in the directory and header blocks to allow for the software to "modify" itself  during run-time.  This should allow data to be shared between the ranges, which was the goal of the CDF.  In the event that this flexible structure breaks down at some later date, there is a version 

number in the directory which can be utilized to allow for "major" changes to the format in the future.

�

Table 2



ALLOWED KEYWORDS





	@DATA	



	       KEYWORD			CONTENTS		      	FORMAT

         I�         I in A/D Levels�        INTEGER��        Q�        Q in A/D Levels�        INTEGER��         IREAL�         I in A/D Levels�        REAL��        QREAL�        Q in A/D Levels�        REAL��        RCS�        RCS in dBsm�        REAL��        AMPLITUDE�        Amplitude�        REAL��        PHASE�        Phase in Degrees�        REAL��        DOPPLER�        Doppler in kHz�        REAL��        GAIN�        Antenna Gain in dBi�        REAL��



	@ POSITION



	       KEYWORD			CONTENTS		      	FORMAT

        AZIMUTH�        Azimuth in BAMS�        INTEGER��        ELEVATION�        Elevation in BAMS�        INTEGER��        RANGE�        Range in Meters�        REAL��        ROLL�        Roll in Degrees�        REAL��        PITCH�        Pitch in Degrees�        REAL��        HEADING�        Heading in Degrees�        REAL��        TIME�        Time in Seconds    �        REAL��        INCHES�        Location in Inches�        REAL��



	@CALIBRATION



	       KEYWORD			CONTENTS		      	FORMAT

         I�         I in A/D Levels�        INTEGER��        Q�        Q in A/D Levels�        INTEGER��         IREAL�         I in A/D Levels�        REAL��        QREAL�        Q in A/D Levels�        REAL��        AMPLITUDE�        Amplitude�        REAL��        PHASE�        Phase in Degrees�        REAL��



�III. COMMON DATA FORMAT

	

	The goal of the Common Data Format (CDF) design was the generation of a "specification," analogous to the VMEbus or the RS-232 specification.  There would be very strict requirements; however, the format would be flexible enough to allow for future growth.  The CDF specification would be a set of rules which would define how a media must be structured and written to be considered a CDF media.  These rules would also define how to read any CDF media and decode or encode the data.  As the format evolves, each subsequent version of the CDF must be downward compatible to earlier versions.  With this as the broad goal, the design of the Common Data Format was begun.



	The foremost requirement of the CDF is that all of the formats considered must be accommodated.  This defined much of the structure of the media.  There would be a directory section with a variable number of blocks.  This section would be used to describe much of what follows on the media.  The directory area may grow, but it must never change.  The version number and other descriptive fields would be in the first directory block, and a translation program must always be able to read this much.  The version number and other flags could then be used to configure for later reads.  The total number of directory blocks is another parameter written in the leading directory block, instructing the translator program as to how many additional blocks, if any, will follow.  This provides for unlimited growth potential.  Accommodating the existing formats also requires that header block(s) precede each data file to provide necessary information for the translator software.  The header area is also variable-sized, with the total number of header blocks defined in the first header block.  This will allow sites with additional required header variables to be accommodated in the CDF.  The number of required header variables is normally driven by processing software which is constantly changing.  This is another reason to use a variable-sized header section.  Similarly, a number of radar sites have processing software which expects calibration data with the file data.  This requires the CDF to have a calibration section following the header block(s).  As with all other sections, this is comprised of a variable number of blocks, with the total number listed in the first header block.  The goal of accommodating the participating formats and processing software also defined the structure of the data blocks on the CDF media.  To provide for both static and dynamic radar target data, there would have to be areas in the data to handle both.  This requirement led to the structure which was ultimately chosen.  This basic structure is shown in Table 3.



	A second major requirement of the CDF is that it has to be machine and media independent.  The CDF must be supported by software running on any computer under any operating system, and it must be able to be written to all types of media.  This media requirement led to the decision to standardize on an 8192 byte data block which would be used everywhere.  A number of radar ranges currently use erasable optical disks as a 

�	Table 3







Structure for CDF format





Directory Block #1

	- site information

	- CDF version number

	- number of directory blocks (m)

	- number of files (n)

	- list of files

		name file  1

		length file 1

		name file  2

		length file 2

		.

		.

		.

		. etc



Directory Block #2

		.

		.

		name file  X

		length file X

		.

		.

		. etc



Directory Block #m

		.

		.

		name file  n

		length file n

�Header Block #1 - File 1

	- number of header blocks (p)

Header Block #2 - File 1

.

.

.

Header Block #p - File 1

Data for File 1

Data for File 1

.

.

.

EOF



Header Block #1 - File 2

	- number of header blocks (p)

Header Block #2 - File 2

.

.

.

Header Block #p - File 2

Data for File 2

Data for File 2

.

.

.

EOF

.

.

. etc

.

.

Header Block #1 - File n

	- number of header blocks (p)

Header Block #2 - File n

.

.

.

Header Block #p - File n

Data for File n

Data for File n

.

.

.

EOF

collection medium, and this trend is anticipated to continue in the future; with more and more locations turning to optical disks as the media of choice.  The ISO standard for optical disks is either a 512 byte sector or a 1024 byte sector, which means that the most

efficient use of disk space must utilize a block size which is a multiple of 1024 bytes.  The data block size will also impact the size of many arrays in the translator (or processing) software, so 8192 bytes was chosen as a large but still manageable block size.  This size will never change in later versions, at least for the directory blocks, to insure downward compatibility.  To simplify the reading of the CDF, and strive for true machine independence, ASCII (American Standard Code for Information Interchange) data will be used whenever possible.  This is a character-based (single byte) standard where each symbol (character) is assigned a unique number.  While this provides for machine independence, it is, unfortunately, an inefficient method of representing numbers.  The number 10000 in binary integer takes just two bytes, while the same number in ASCII requires five bytes, one byte for each character.  It is not feasible to store the amounts of data required by the CDF in an all ASCII format.  Binary INTEGER data will be used when necessary using standard two's complement representation.  This posed a major problem for machine independence.  Different hardware and operating systems may treat integer data differently.  Single byte data is usually machine independent, since bit swapping is rarely performed.  This is not the case for WORD (2 byte) and LONG WORD (4 byte) integer data, where both byte and word swapping are often encountered.  The translator program must be able to decode this data.  Without knowing the type of machine which generated the CDF data being read, this is most easily accomplished by reading known fields (values) and looping through decode algorithms until the correct pattern is generated.  There are a limited number of cases to try  so this process can easily be automated in the translator software.  In the leading directory block, under "site information," there will be a number of fields written in both ASCII and binary (INTEGER).  The ASCII value will be formatted as I9 (9 bytes) and will give the correct answer, and the binary value need only be decoded until it matches this value.  This will identify the appropriate algorithm to use for all binary INTEGER data on the media.  There will be enough patterns to test all cases of byte and word swapping, for both positive and negative numbers.  These patterns are shown in Table 4.  An example of a pattern is:



			"    74565:'' I*4 variable <CR> <LF> (0Dh 0Ah)



An example piece of FORTRAN code to decode this string is given in Appendix D.  Read the string looking for the ":", then read the 4-byte binary integer value.  Convert the non-blank ASCII string preceding the ":" into an integer value.  This value is then used for comparison when decoding the INTEGER value.  When the two values match, the decoding algorithm is correct.  This example code can be used to check all the patterns.  



	Although used fairly infrequently, floating point numbers must also be accommodated by the CDF.  Since different machines sometimes use different representations for floating point numbers, it was necessary to dictate a particular standard for CDF REAL numbers.  By far the most widespread standard in use, and therefore the one chosen for the CDF, is the IEEE short floating point format.  This is a four byte representation.  If a particular machine does not use the IEEE standard, it is the responsibility of the person generating the CDF media to convert their REAL numbers into IEEE format.  Even though a standard floating point format is being used for REAL numbers, byte and word swapping can still occur between different machines.  For this reason, the leading directory block will also contain a number of fields written in both ASCII and binary REAL.  The ASCII numbers will be formatted F9.3.  As with the INTEGER patterns, the ASCII will give the correct answer and the binary value need only be decoded until it matches this number.  These patterns are shown in Table 5.  An example of a pattern is :



		  "  1234.567;'' R*4 variable <CR> <LF> (0Dh 0Ah)



Note the semicolon (;) used in the pattern string.  It is intentionally different from the colon (:) used in the INTEGER patterns and is used throughout the header to differentiate between the two types of binary formats.



	A complete example of a directory block is given in Appendix A.  In this example there is a single directory block.  The media was generated using version 1.01 of the Common Data Format from data originally collected at the Naval Air Warfare Center at China Lake, CA.  There are 5 files of data.  Note that the major sections of the directory block(s) (and also the header block(s)) are all labeled with a descriptor title which begins in column #1 with an "@" character.  All other entries will begin in column #3.  In the directory block(s), these titles mark the start of each block (@DIRECTORY BLOCK n), the beginning of the test pattern sections (@INTEGER PATTERNS and @REAL PATTERNS), and the beginning of the files section (@FILES).  The file list entries begin with "FILE XXX = ", followed by the file name.  Then, enclosed in "[ ]" is a 6 byte ASCII number giving the starting block number for the file.  This is followed in "( )" by a 5 byte ASCII number giving the number of blocks for the file.  In this example there are 5 files named CDFRUNxx.  The first (CDFRUN01) starts at block #4 on the media, and is 300 blocks long.  This puts the start of the second file (CDFRUN02) at block #304, as is shown in the second file list entry.



	Following the directory block(s), the file information begins.  Each file starts off with header block(s) defining the file-specific variables.  The number of header blocks for each file is written in the first header block.  As with the directory, this provides for unlimited growth.  The translator program simply reads how many header blocks follow for the current file.  Also in the first header block is a parameter defining the number of calibration data blocks which follow the header block(s).  This value could be zero if no calibration data is written for the particular file.  A complete list of this format information is given in Table 6.  The entries are written in ASCII, and completely define the header and data sections of the file.  The data section will be discussed later.  After this configuration information, there are a couple of sections which define the type of data which will follow in both the calibration and the data sections.  These areas begin with the �











Table 4













TEST PATTERNS FOR INTEGER CONVERSION



		HEX value						DECIMAL value

		00000000							       0

		00000001							       1

		00000123						               291

		00012345						           74565

		FF123456					                -15584170









  



Table 5







TEST PATTERNS FOR REAL CONVERSION



ASCII string (F9.3)



      0.000

      1.234

     -1.234

 1234.567

-1234.567
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Table 6

FORMAT SECTION OF HEADER BLOCK #1



HEADER BLOCKS = n

CALIBRATION BLOCKS = n

CALIBRATION CELLS = n1,n2,n3,...

CALIBRATION CELL SIZE = n

SAMPLE SIZE = n

NUMBER OF PARAMETERS = n

NUMBER OF POSITION VALUES = n

NUMBER OF DATA COMPONENTS = n

NUMBER OF CHANNELS = n1,n2,n3,...

NUMBER OF RANGE GATES = n

NUMBER OF FREQUENCY ELEMENTS = n

NUMBER OF FREQUENCY STEPS = n1,n2,n3,...

DATA RECORD LENGTH = n



Notes:

  1.		Number of header blocks	

  2.		Number of calibration blocks 			(0 means no calibration data)

  3.		Number of calibration cells in each element	(values in calibration vector)

  4.		Size of calibration cell	   			(in bytes)

  5.		Sample size		   			(in bytes)

  6.		Number of dynamic parameter values		(ID/PARM pairs)

  7.		Number of position values			(in samples)

  8.		Number of data "components"		(I or Q being a component)

  9.		Number of channels in each element

  10.	Number of range gates

  11.	Number of elements in waveform	

  12.	Number of frequency steps in each element	(1 means FIXED FREQUENCY)

  13.	Data record length		   		(in bytes)



When multiple values due to multiple waveform elements, separate each by a ","

�	standard title delimiter "@" in column #1.  Translation software will only need to check the leading byte, searching for this character, to step between sections of interest in the header.  In each area ("@CALIBRATION", "@DATA", "@POSITION"), a list of the variables that will be stored in the indicated section follows the title line.  Each variable will be specified using an accepted identifier keyword and will be preceded by two BLANKS which will serve as delimiters.  The number of keywords listed in these sections must match the number specified in the format section of the first header block.  A complete header example is given in Appendix B.  Referring to this example, the calibration data (@CALIBRATION) is Amplitude followed by Phase and the position data (@POSITION) is Azimuth followed by Elevation.  In the data section for this example (@DATA), there is I (in-phase) followed by Q (quadrature).  This information, coupled with the previous configuration information (number of channels, number of range gates and number of frequency steps), completely defines the data for this file.  After these entries in the block, the actual header data follows.  This consists of a set of basic radar and test parameters selected from those listed in Appendix C.  The exact keywords shown in Appendix C must be used when identifying these parameters, and each parameter must be expressed in the units indicated.  The section of basic parameters is followed by a section of user-defined parameters.  This section is used to specify unique parameters not included in the list of keywords presented in Appendix C.  The person generating the CDF should indicate to the person receiving the CDF what parameters are included in this section.  The basic parameters are identified by the title line "@PARAMETERS", again making use of the "@" delimiter.  The user-defined parameters are identified by "@CUSTOMER AREA".  The requirement for all header variables is an ASCII identifier string (2 BLANKS and a keyword), followed by "=", followed by the value in ASCII, followed by <CR> <LF> (0Dh 0Ah).  If units need to be defined (although units are specified in the accepted list of keywords), they can be enclosed in parentheses after the identifier and before the "=".  For example, the Pulse Repetition Rate would be stored as :



			"  PRF (Hz) = 20000"<CR> <LF>    in ASCII



Appendix E shows an example piece of FORTRAN code which takes a header parameter, parses the string and decodes the variable.  This algorithm could be used to decode the entire header, both basic and user-defined values.  By requiring the identifying string to lead off each entry in the header, any number of parameters can be included in any order.  So long as the specified keyword is used, a site can generate CDF headers with only those parameters necessary to process its data, and the decoding algorithm would never change.  The structured ASCII format (including <CR><LF>) allows a readable printout to be generated directly from the CDF media.  This method has been used quite successfully in other systems.  Currently all of the header variables are written in ASCII and follow the "=" in the string.  If there is a future requirement or desire for non-ASCII data in the header, this can be accommodated by using a ":" in the parameter string in place of the "=", followed by the INTEGER value or a ";" followed by the REAL value.  The rule employed is that ASCII variables are preceded by an "=" while INTEGER values are preceded by a ":" and REAL values are preceded by a ";".  The two characters in front of the header variable identifier need not always be BLANKS.  For some of the parameters there will be a two-digit ASCII number to identify the binary code which would be used to tag it in the "dynamic parameter section" of the data blocks.  The dynamically changing parameters will be stored as a value and a tag.  The tags can be decoded to distinguish between the different variables.  These tags are defined in the header.  There are a number of header variables listed four (4) different times (e.g. RF ATTENUATION 1,2,3,4).  These are channel-dependent variables, and if more than a single channel of data is stored in the data section, the associated parameter value will be non-blank.  There can be up to four channels of data stored in a CDF file.  



	Referring again to Appendix B, there is an example header block.  The file for this example will contain 3 waveform elements - a fix frequency, a 128 step chirp, and a 200 step chirp.  For this example, there is a single header block followed by two blocks of calibration data.  A separate block of calibration data for each calibration file.  This example requires two calibration files, one for the 128 step chirp (element #2), and one for the 200 step chirp (element #3)  There are 128 calibration cells (this is based on the 128 frequencies in the chirp)  for the first calibration block, and 200 calibration cells for the second.  Each cell is 8 bytes long.  Note how multiple entries are on the same line following the descriptor, separated by commas.  This format is used throughout.  As discussed above, the "@CALIBRATION" title shows that the calibration data is amplitude followed by phase.  This would indicate that the 8 byte calibration cell is 4 bytes amplitude and 4 bytes phase.  The Format Section of the header block states that there are three dynamic parameters and two position values.  The Format Section also indicates that there are two data components, two data channels for each element in the waveform table (note comma delimiters between each), a single range gate and frequency steps for each element of 1,128, and 200. Taking this all into account, there are a total of  1324 samples in the data record (6 in the parameter sub-record, 2 in the position sub-record and 1316 in the data sub-record).  All of the "PARM" (dynamic parameter), "POS" (position), and "DATA" samples are 4 bytes long (SAMPLE SIZE).  This gives the data record length as 5296 bytes.  Following the @CALIBRATION, @DATA, and @POSITION descriptions (discussed above), the actual parameters begin (@PARAMETERS).  Of interest are the three dynamic variables that have been tagged.  These are the PRF and Tx IF ATTENUATIONs for both channels.  They are marked with non-blank characters in columns 1 and 2.  In this example, if the PRF was to change during data collection, the PARM sample in the data record would give the binary (INTEGER) representation of the new PRF in Hz.  The ID sample would be an INTEGER 03 to identify this parameter as the PRF.  If the parameter were a new Tx IF Attenuation, this ID would be 01 (channel 1) or 02 (channel 2).  Note also in the @PARAMETERS section that parameters which have multiple entries due to multiple waveform elements list all values on the same line separated by commas.   Parameters which may have a different value for each channel (if multiple channels) will use two descriptor lines.  Note CALIBRATION CONSTANT 1 and CALIBRATION CONSTANT 2 descriptors in the example.  There is a single user-defined parameter in the @CUSTOMER AREA.  This is the Bistatic Angle in BAMS.



	Following the last header block (or calibration block should any be present) is the first data block.  This marks the start of the data section.  Figure 1 illustrates the structure of the data block of a CDF file.  Although all blocks written using the Common Data Format are 8192 bytes in length, only 8128 bytes of the 8192 in a data block are actually used for data records.  The remaining 64 bytes are set aside for status.  Data records begin at byte 1 of each data block and continue uninterrupted throughout the block.  The CDF  allows for a multi-element frequency table to be stored in each file on the media, provided the data are interleaved on an "element-by-element basis".  What this means is that the data for an entire waveform element, either a fixed frequency or a step chirp, must be stored before switching to the next element.  As an example, consider the case where a fixed frequency (element 1) is being interleaved with a step chirp (element 2).  The CDF requires that the data record be written as a single sample from the fixed frequency element followed by data samples for EACH AND EVERY frequency in the step chirp.  

�Structure of CDF Data Blocks
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FIGURE 1









Note : 	This example assumes a 48 byte Data Record (3 parameters, 2 position values, 2 	data channels, 1 range gate, single fixed frequency element, 2 data components 	using a 4 byte sample size).

�The data records are structured as the parameter sub-record (if present) followed by the target position sub-record (if present) followed by the data sub-record.    The length of each record in bytes is given in the first header block as well ("DATA RECORD LENGTH ="), as is the length, also in bytes, of each sample in the data record (SAMPLE SIZE = ").  As mentioned previously, a 64 byte status area begins at byte 8129 of each data block.  In the current version of the CDF, only 8 of the bytes in this section are defined.  They are the 4 byte INTEGER "start of record" number at byte 8185 and the 4 byte INTEGER block counter at byte 8189.  The start of record number contains the byte offset of the start of the first data record in the current data block.  Since the data records are variable in size, it is possible to split records across a data block; this number can be used to synchronize data processing with the beginning of a data record.  The remaining 56 bytes can be used by individual sites to include any unique information which needs to be recorded on a block-to-block basis.  Implementors should keep in mind, however, that future versions of the CDF may reserve additional bytes within this section.  Bytes will be allocated from the rear of the status section forward, so customers should use the first part of the section in order to avoid having their data overwritten in the future.



	As illustrated in Figure 2, there are three main sections of a data record.  The individual sections are discussed in detail below.  Each section is composed of a number of "samples," the byte length of each sample being defined in the first header block ("SAMPLE SIZE = ").  The data record is defined in terms of samples as opposed to bytes so as to provide the flexibility of storing different sizes of data.  The number of samples in each section of a data record is fixed, while the number of bytes making up each sample can vary.  Again, the CDF was designed with flexibility in mind. 
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FIGURE 2









PARAMETER SECTION - 2 SAMPLES PER PARAMETER



The parameter section of the data record is composed of 2 samples for each dynamic parameter being included.  This section is used to record radar parameters which are modified during the course of a data run.  Whenever a particular parameter changes, the new value(s) will be stored in the parameter section of the current data record.  The first sample contains an ID which indicates which parameter was modified, while the second sample contains the new setting of the indicated parameter.  The parameter/ID pairs are defined in the header block(s).  Columns 1 and 2 of a particular header parameter in the @PARAMETER section is used to store a two digit ASCII value which is used as the ID whenever that parameter changes during a data run.  The number of parameter values stored in each data record is specified in the header ("NUMBER OF PARAMETERS =").

   



POSITION SECTION - 1 SAMPLE PER VARIABLE



The position section of the data record is composed of a single sample for each position variable being recorded.  This section is for the storage of target position information for the data record.  As many samples as required can be stored in each data record, as long as the variable(s) being recorded are identified in the @POSITION section of the header using the appropriate keywords.  To minimize the amount of space required for each data record, only those target position variables which are changing should be included in the position section.  The number of position values stored in each data record is specified in the header ("NUMBER OF POSITION VALUES =").





DATA SECTION - DATA FOR EACH CHANNEL/RANGE GATE/FREQUENCY



In order to maximize storage efficiency and keep all time critical information synchronized, the data section of the data record was made quite flexible.  Individual data records contain a variable number of data components ("NUMBER OF DATA COMPONENTS = ") for each channel/polarization ("NUMBER OF CHANNELS = "), each range gate ("NUMBER OF RANGE GATES = "), and each frequency ("NUMBER OF FREQUENCY STEPS = ") of each waveform element ("NUMBER OF FREQUENCY ELEMENTS = ").  The particular data components being stored (I, Q, RCS, ...) are specified in the @DATA section of the header.

�

SITE SUMMARY TABLE







�Eglin AFB�RATSCAT RAMS�Wright Labs�Aberdeen�White Sands�China Lake�Pax River�Pt. Mugu�San Diego�Santa Cruz Island ��TARGET TYPE:������������Static�X�X�X�X�X�X��X����Dynamic�X������X��X�X��Antenna������������COLLECTION COMPUTER:������������PC���X��X�X���X���VAX��������        X��X��HP��X������        X����Workstation������������Other*�All types�All types��X���X�����COLLECTION MEDIA:������������9-Track�X�X�X�X��X  �X �X�X�X��Hard Disk��������X����Optical�X�����X  ��X��X��Bernoulli�X�X  �X  �X���X  �X����Other*�X�X  �X�X�X���X�X���DATA FORMAT:������������ASCII�X�X ����X  �X  �X����Binary�X�X  �X�X�X�X  �X �X�X�X��DATA TYPE:������������Amp only�X�X  ���X��X  �X�X  ���I/Q��X  �X�X�X�X���X �X��Amp/Phase��X  ������X����RCS�X�����������Other*������X  ���X���WAVEFORM:������������Fix Frequency�X�X �X�X�X�X�X�X�X  �X��Step Chirp��X  �X�X�X�X�X�X�X �X��Interleaved����X��X���X � ��EMBEDDED POSITION DATA:������������Azimuth�X�X�X�X�X�X��X����Elevation�X�X�X� �X�X��X����Range�X�� �� � �X� ����Heading�X������X��X�X��Depression�X������X�����Roll������� �X�X�X��Pitch������� ��X�X��Sample Media Received:��X����X�X���X��



*For additional information, please see the clarification page which follows.

�REALTIME PROCESSING CAPABILITY CHART







�Eglin AFB�RATSCAT RAMS�Wright Labs�Aberdeen�White Sands�China Lake�Pax River�Pt. Mugu�San Diego�Santa Cruz Island ��1-DIMENSIONAL� � ���TBA�������RCS vs. Azimuth�X�X�X�X� �X�X�X�X ���RCS vs. Elevation�X�X�X�X��X�X�X�X� ��RCS vs. Time��X����X�X�X�X���RCS vs. Burst/Chirp��X����X�X�� �X��Medians vs. Azimuth� �X�X� ��X�X�X�X���Medians vs. Elevation� �X�� ���X�X�X���Phase vs. Azimuth� �X�� ��X�X�X�X���Phase vs. Elevation� �X�� ��X�X� �X���Phase vs. Time� �X �� ��X�X� �X���Phase vs. Burst/Chirp� �X�� ���X� �X���RCS vs. Frequency� �X�X� ��X�X�X�X���Medians vs. Frequency� �X�X� ��X�X� �X���RCS vs. Downrange� �X��X��X�X�X�X�X��RCS vs. Doppler Frequency� �X�� ��X�X�X�X���Other*� �X �� ��X� � �X�X��2-DIMENSIONAL�����TBA�������RCS vs. Freq vs. Azimuth� �X�X� ��X�X � X�X� ��RCS vs. Freq vs. Elevation��X�X���X�X��X���RCS vs. Freq vs. Time� �X����X�X� �X� ��RCS vs. Freq vs. Burst/Chirp� �X� � ���X� ����RCS vs. RNG vs. Azimuth� �X�� ��X�X� X�X���RCS vs. RNG vs. Elevation� �X�X� ��X�X� �X���RCS vs. RNG vs. Time� �X �� ��X�X� �X���RCS vs. RNG vs. Burst/Chirp� �X�� ���X� ����RCS vs. Doppler vs. Time� �X�� ��X�X� ��X��RCS vs. Doppler vs. Burst/Chirp� �X�� ���X� ����RCS vs. Azimuth vs. Elevation�X�X� � � ��X� �X���ISAR Images� �X�X�X� �X�X� X�X�X��Other*��X�� ��X��X�X�X��



* Marked items indicate processing capabilities performed by the various sites.  Additional capabilities may be available but were not reported as being used.

�TABLE CLARIFICATION







Site			Item				       Description                            



Eglin AFB		Media			8 mm



RATSCAT/RAMS	Media			8 mm



Wright Labs		Media			TK50/VAX; DC600 data cartridge

						  tape XD88



Aberdeen		Computer		Minicomputer - Concurrent MC6655

			Media			6150 cartridge



White Sands		Media			8 mm



China Lake		Data Type		Amplitude, phase, angle



Pt. Mugu		Media			PC diskettes (3.5", 5.25") DAT tape/

						3M DC2120 cartridge



San Diego		Media			8 mm
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DIRECTORY BLOCK EXAMPLE





Column #1

      Column #3
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@DIRECTORY BLOCK #1 (See note 1)

  DIRECTORY BLOCKS = 1

  VERSION = 1.01

  SITE = NAWCWPNS CHINA LAKE

  NUMBER OF FILES = 5

  MEDIA NAME = CDF_TEST

@INTEGER PATTERNS

          0:0 (See note 2)

            1:1

        291:291

      74565:74565

  -15584170:-15584170

@REAL PATTERNS

      0.000;0.0  (see note 3)

      1.234;1.234

     -1.234;-1.234

   1234.567;1234.567

  -1234.567;-1234.567 

@FILES

  FILE 001 = CDFRUN01 [000004] (00300)

  FILE 002 = CDFRUN02 [000304] (00250)

  FILE 003 = CDFRUN03 [000554] (00410)

  FILE 004 = CDFRUN04 [000964] (00300)

  FILE 005 = CDFRUN05 [001264] (00300)

��













Notes:

(1)	The @DIRECTORY BLOCK #1 title line must begin at Byte #1 of the first directory block.



(2)	The integer test patterns begin with the decimal representation in ASCII (format I9), followed by ":", followed by the 4-byte binary (INTEGER) representation.  This is discussed in detail in the text.



(3)	The real test patterns begin with the decimal representation in ASCII (format F9.3), followed by  ";", followed by the 4-byte binary (REAL representation.  This is discussed in detail in the text.
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HEADER BLOCK EXAMPLE





Column #1

      Column #3
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 @HEADER BLOCK #1 (see note 1)��   HEADER BLOCKS = 1 (see note 2)��   CALIBRATION BLOCKS = 2��   CALIBRATION CELLS = 128,200��   CALIBRATION CELL SIZE = 8��   SAMPLE SIZE = 4��   NUMBER OF PARAMETERS = 3��   NUMBER OF POSITION VALUES = 2��   NUMBER OF DATA COMPONENTS = 2��   NUMBER OF CHANNELS = 2,2,2��   NUMBER OF RANGE GATES = 1��   NUMBER OF FREQUENCY ELEMENTS = 3��   NUMBER OF FREQUENCY STEPS = 1,128,200��   DATA RECORD LENGTH = 5296�� @CALIBRATION��   AMPLITUDE��   PHASE�� @DATA��   I��   Q

 @POSITION

   AZIMUTH

   ELEVATION

 @PARAMETERS

   FILE NUMBER = 1

   FILENAME = CDFRUN01

   DATE = 03/11/93

   TIME = 19:30

   RADAR ID = NWCMKIIelan

   PROJECT NAME = COMMON DATA DEMO

   TARGET NAME = CDF TEST TARGET

 03PRF (Hz) = 20000

   PULSEWIDTH (ns) = 50

   RANGE 1 (ns) = 8200

 01TX IF ATTENUATION 1 (dB) = 10

 02TX IF ATTENUATION 2 (dB) = 5

   RX IF ATTENUATION 1 (dB) = 10

   RX IF ATTENUATION 2 (dB) = 10

   RF ATTENUATION 1 (dB) = 0,0,5

   RF ATTENUATION 2 (dB) = 10,0,0

   RF PAD 1 (dB) = 0

   RF PAD 2 (dB) = 12

   VBW 1 (MHz) = 200

   VBW 2 (MHz) = 200���

Column #1

      Column #3
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   POLARIZATION 1 = HH,HH,HH

   POLARIZATION 2 = HV,HV,HV

   WAVEFORM TYPE = FIXED

   BASE FREQUENCY (kHz) = 9200000,8000000,10200000

   DELTA FREQUENCY (kHz) = 0,1000000,180000

   NUMBER OF FREQUENCIES = 1,128,200

   DELTA RANGE 1 (ns) = 0

   DELTA RANGE 2 (ns) = 0

   NCI = 16,8,8

   SCAN AXIS = 1

   START SCAN (BAM) = -16384

   STOP SCAN (BAM) = 16384

   TOTAL SCAN (BAM) = 32768

   STEP AXIS = 0

   CALIBRATION RANGE 1 (ns) = 8200

   CALIBRATION RANGE 2 (ns) = 8200

   CALIBRATION CONSTANT 1 (dB) = 34.7,20.4,38.2

   CALIBRATION CONSTANT 2 (dB) = 35.3,28.3,40.6

   CALIBRATION FILE = 

   BACKGROUND FILE = 

   REFERENCE FILE = 

   WEATHER = LIGHT RAIN WITH STRONG WINDS

   WIND VELOCITY (kts) = 19

   SEA STATE = 

   COMMENT 1 = This is a test header for a generic CDF data run

 @CUSTOMER AREA

   BISTATIC ANGLE (BAM) = 0

   QFILP = 1































Notes:

(1)	The @HEADER BLOCK #1 title line must begin at Byte #1 of the first header block.



(2)	Each physical line in the header must not exceed eighty (80) characters in length.  If more than 80 characters are required for a particular parameter, "end" the line with a backslash ("\")<CR><LF> to indicate a line break and continue on the next line.  The line break must not occur in the middle of a value.   
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KEYWORD LIST FOR HEADER PARAMETERS



   FILE NUMBER = 

   FILENAME = 

   DATE = 				(MM/DD/YY)

   TIME = 				(HH:MM)

   RADAR ID =

   PROJECT NAME = 

   TARGET NAME = 

   PRF (Hz) = 

   PRI (ns) =

   BURST REPETITION FACTOR (Hz) = 

   PULSEWIDTH (ns) = 

   RANGE 1 (ns) = 		(RANGE TO RANGE GATE 1)

   RANGE 2 (ns) =			(RANGE TO RANGE GATE 2)

		.

		.

		. 

   RANGE n (ns) =			(n IS EQUAL TO THE NUMBER OF RANGE GATES) 

   RSS(ns) =			(SAMPLE SPACING BETWEEN RANGE GATES)

					(  WRITERS CAN EITHER SPECIFY ABSOLUTE

					(  RANGES TO EACH RANGE GATE OR ELSE

					(  A RANGE TO RANGE GATE 1 AND A SINGLE

					(  RSS WHICH CAN BE USED TO CALCULATE A

					(  RANGE TO EACH RANGE GATE)

   TX IF ATTENUATION 1 (dB) =

   TX IF ATTENUATION 2 (dB) =

   TX IF ATTENUATION 3 (dB) = 

   TX IF ATTENUATION 4 (dB) = 

   RX IF ATTENUATION 1 (dB) =

   RX IF ATTENUATION 2 (dB) =

   RX IF ATTENUATION 3 (dB) = 

   RX IF ATTENUATION 4 (dB) = 

   RF ATTENUATION 1 (dB) = 

   RF ATTENUATION 2 (dB) = 

   RF ATTENUATION 3 (dB) = 

   RF ATTENUATION 4 (dB) = 

   RF PAD 1 (dB) = 

   RF PAD 2 (dB) = 

   RF PAD 3 (dB) = 

   RF PAD 4 (dB) = 

   VBW 1 (MHz) = 

   VBW 2 (MHz) = 

   VBW 3 (MHz) = 

   VBW 4 (MHz) = 

   POLARIZATION 1 = 		(HH, HV, VH, VV, RR, RL, LR, LL)

   POLARIZATION 2 = 		(THE TWO LETTERS REFER TO TX/RX)

   POLARIZATION 3 = 

   POLARIZATION 4 = 

   WAVEFORM TYPE = 		(FIXED or CHIRP)

   BASE FREQUENCY (kHz) = 

   DELTA FREQUENCY (kHz) =

   NUMBER OF FREQUENCIES =

   NCI = 16

   START SCAN (BAM) =		(SCAN IS DEFINED AS THE PRIMARY

   STOP SCAN (BAM) = 		 AXIS OF ROTATION)

   TOTAL SCAN (BAM) = 

   DELTA SCAN (BAM) = 		(ONLY APPROPRIATE FOR RECORD INCREMENT)

   START STEP (BAM) =		(STEP IS DEFINED AS THE SECONDARY

   STOP STEP (BAM) =		 AXIS OF ROTATION IN A RASTER SCAN)

   TOTAL STEP (BAM) =

   DELTA STEP (BAM) =

   TOTAL TIME (SEC) = 		(COLLECTION TIME)

   START HEADING (DEG) = 

   START DEPRESSION (DEG) =

   START ROLL (DEG) = 

   START PITCH (DEG) = 

   CALIBRATION RANGE 1 (ns) =	(RANGE TO CALIBRATION TARGET)

   CALIBRATION RANGE 2 (ns) = 

   CALIBRATION RANGE 3 (ns) =

   CALIBRATION RANGE 4 (ns) =

   CALIBRATION CONSTANT 1 (dB) = 

   CALIBRATION CONSTANT 2 (dB) = 

   CALIBRATION CONSTANT 3 (dB) =

   CALIBRATION CONSTANT 4 (dB) =

   CALIBRATION FILE =		 

   BACKGROUND FILE = 

   REFERENCE FILE = 

   WEATHER = 

   WIND VELOCITY (kts) =

   COMMENT 1 =

   COMMENT 2 = 

   COMMENT 3 = 

   COMMENT 4 =



























































Notes:

(1)	Keywords must be written as all capital letters.
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C**********************************************************************

C

C       PROGRAM CDF_PATTERN

C

C       This is a test program for demonstrating how

C	the TEST PATTERN in the directory of the COMMON DATA

C	FORMAT media can be used to calculate how the

C	machine which is reading the CDF data handles BINARY

C	INTEGER data as compared to the machine which wrote

C	the CDF data.  This is CRITICAL information since the

C	actual radar data contained on the CDF media is

C	written in BINARY INTEGER format, and different

C	machines (CPU chips) treat BINARY data differently.

C

C       File:   CDF_PATTERN.FOR

C

C       Revised <07mar93 09:11:32>               

C

C**********************************************************************



	PROGRAM CDF_PATTERN



C**********************************************************************



	CHARACTER*20  ASCII_VALUE

	CHARACTER*40  HEADER_STRING(3)



	INTEGER*4     RETURN_VALUE,IVAL,CASE

	INTEGER*4     IBYTE_SOURCE,IBYTE_DESTINATION

	INTEGER*4     BINARY_VALUE1,BINARY_VALUE2,BINARY_VALUE3

	EQUIVALENCE   (HEADER_STRING(1) (8:11) , BINARY_VALUE1)

	EQUIVALENCE   (HEADER_STRING(2) (12:15) , BINARY_VALUE2)

	EQUIVALENCE   (HEADER_STRING(3) (8:11) , BINARY_VALUE3)



	CHARACTER*1   A1_VALUE(4)

	CHARACTER*4   A4_VALUE

	INTEGER*4     I4_VALUE

	EQUIVALENCE   (A1_VALUE,I4_VALUE)

	EQUIVALENCE   (A1_VALUE,A4_VALUE)

�C	Load up some test strings for this program.

C	Normally these strings would be read from the

C	header of the COMMON DATA media.



	HEADER_STRING(1) = '74565 :'//CHAR(00)//CHAR(00)//CHAR(00)//

     1	                               CHAR(00)//CHAR(13)//CHAR(10)

	HEADER_STRING(2) = '-15584170 :'//CHAR(00)//CHAR(00)//

     1	                                   CHAR(00)//CHAR(00)//

     2	                                   CHAR(13)//CHAR(10)

	HEADER_STRING(3) = '74565 :'//CHAR(00)//CHAR(00)//CHAR(00)//

     1	                               CHAR(00)//CHAR(13)//CHAR(10)



C	These are the BINARY INTEGER values which correspond

C	to the ASCII TEST PATTERNS in the three strings.  NOTE

C	that BINARY_VALUE3 is the test pattern (74565) with

C	the words swaped (HEX 00012345 becomes HEX 23450001)



	BINARY_VALUE1 = 74565

	BINARY_VALUE2 = -15584170

	BINARY_VALUE3 = 591724545



C	Parse the TEST PATTERN from an ASCII string and

C	decode the four byte binary integer.  These TEST

C	PATTERN strings will be written in the DIRECTORY

C	of the COMMON DATA media.  This will "instruct"

C	the processing software on how to handle the

C	binary numbers used in the COMMON DATA FORMAT media.



	DO IVAL = 1,3



C	  First parse the ASCII representation of the particular

C	  TEST PATTERN.  Convert this PATTERN into a BINARY

C	  INTEGER number which will be the number to use for

C	  comparison purposes.



	  IBYTE_SOURCE      = 1

	  IBYTE_DESTINATION = 1

	  ASCII_VALUE       = '                    '

	  DO WHILE (

     1	   HEADER_STRING(IVAL) (IBYTE_SOURCE:IBYTE_SOURCE) .NE. ' ')

	    ASCII_VALUE(IBYTE_DESTINATION:IBYTE_DESTINATION) = 

     1	      HEADER_STRING(IVAL) (IBYTE_SOURCE:IBYTE_SOURCE)

	    IBYTE_SOURCE      = IBYTE_SOURCE+1

	    IBYTE_DESTINATION = IBYTE_DESTINATION+1

	  ENDDO



C	  Convert the ASCII value string into a BINARY INTEGER.

C	  This will be the basis for our comparison.



	  CALL ASCII_2_INTEGER(ASCII_VALUE,RETURN_VALUE)

�C	  The TEST PATTERN strings are ALWAYS in the format of

C	  'ACSII PATTERN :'4 byte BINARY NUMBER, so now search

C	  for the COLON (':').



	  IBYTE_DESTINATION = 1

	  ASCII_VALUE = '                    '

	  DO WHILE (

     1	   HEADER_STRING(IVAL) (IBYTE_SOURCE:IBYTE_SOURCE) .NE. ':')

	    IBYTE_SOURCE = IBYTE_SOURCE+1

	  ENDDO



C	  The 4 bytes following the : will be the BINARY

C	  equivalent of the ASCII TEST PATTERN.  Parse these

C	  bytes and send to the DECODE routine.



	  IBYTE_SOURCE = IBYTE_SOURCE+1

	  A4_VALUE     = HEADER_STRING(IVAL) 

     1	                   (IBYTE_SOURCE:IBYTE_SOURCE+3)



	  CALL DECODE_INTEGER(RETURN_VALUE,I4_VALUE,CASE)



	ENDDO



	END

C�C**********************************************************************



	SUBROUTINE ASCII_2_INTEGER(STRING,NUMBER)



C**********************************************************************

C

C	This routine is will convert a passed-in ASCII string (STRING)

C	and convert it into a binary INTEGER value (NUMBER).

C

C	File:           CDF_HEADER.FOR

C

C	CompuQuest, inc 06mar93

C

C**********************************************************************



C	Global parameters



	CHARACTER*(*) STRING

	INTEGER*4     NUMBER



C	Local parameters



	INTEGER*4     IBYTE,BYTE_COUNT,SIGN_VALUE,LAST_BYTE

C----------------------------------------------------------------------



C	Calculate the length of the ASCII string passed in.

C	(Be sure to account for negative numbers).



	IBYTE      = 1

	DO WHILE (  (STRING(IBYTE:IBYTE).GE.'0'.and.

     1	   STRING(IBYTE:IBYTE).LE.'9') .or.

     2         STRING(IBYTE:IBYTE).EQ.'-'      )

	  IBYTE = IBYTE+1

	ENDDO

	NUMBER = 0

	BYTE_COUNT = IBYTE-1

	IF (STRING(1:1) .EQ. '-') THEN

	  SIGN_VALUE = -1

	  LAST_BYTE  = 2

	ELSE

	  SIGN_VALUE = 1

	  LAST_BYTE  = 1

	ENDIF



C	Decode the ASCII string into a BINARY INTEGER value.



	DO IBYTE=BYTE_COUNT,LAST_BYTE,-1

	  NUMBER = NUMBER + (ICHAR(STRING(IBYTE:IBYTE))-48) * 

     1	             10**(BYTE_COUNT-IBYTE)

	ENDDO

	NUMBER = NUMBER*SIGN_VALUE



	RETURN

	END

C

�C**********************************************************************



	SUBROUTINE DECODE_INTEGER(GOOD_VALUE,TEST_VALUE,CASE)



C**********************************************************************

C

C	This routine is will take a passed-in 4 byte BINARY 

C	number (TEST_VALUE) and swap the bytes around until

C	this number compares to a known "good" BINARY INTEGER

C	(GOOD_VALUE).  The CASE number passed back will "instruct"

C	the processing software on how to handle BINARY numbers

C	read from the COMMON DATA FORMAT media.

C

C	File:           CDF.FOR

C

C	CompuQuest, inc 06mar93

C

C**********************************************************************



C	Global parameters



	INTEGER*4     GOOD_VALUE,TEST_VALUE,CASE



C	Local parameters



	INTEGER*4     IVAL



	CHARACTER*1   A1_VALUE(4),A1_HOLD(4)

	CHARACTER*4   A4_VALUE

	INTEGER*4     I4_VALUE

	EQUIVALENCE   (A1_VALUE,I4_VALUE)

	EQUIVALENCE   (A1_VALUE,A4_VALUE)

C---------------------------------------------------------------------



	I4_VALUE = TEST_VALUE



C	Case 1 is byte order 1,2,3,4

C	    WORD - NON-SWAPPED

C	    BYTE - NON-SWAPPED

C

C	This CASE occurs when the machine reading

C	the CDF media handles BINARY data in the

C	same manner as the machine which wrote the CDF.



	CASE = 1

	IF (GOOD_VALUE .EQ. I4_VALUE) GOTO 1000

	  

	DO IVAL=1,4

	  A1_HOLD(IVAL) = A1_VALUE(IVAL)

	ENDDO

�C	Case 2 is byte order 3,4,1,2

C	    WORD - SWAPPED

C	    BYTE - NON-SWAPPED



	CASE = 2

	A1_VALUE(1) = A1_HOLD(3)

	A1_VALUE(2) = A1_HOLD(4)

	A1_VALUE(3) = A1_HOLD(1)

	A1_VALUE(4) = A1_HOLD(2)

	IF (GOOD_VALUE .EQ. I4_VALUE) GOTO 1000



C	Case 3 is byte order 2,1,4,3

C	    WORD - NON-SWAPPED

C	    BYTE - SWAPPED



	CASE = 3

	A1_VALUE(1) = A1_HOLD(2)

	A1_VALUE(2) = A1_HOLD(1)

	A1_VALUE(3) = A1_HOLD(4)

	A1_VALUE(4) = A1_HOLD(3)

	IF (GOOD_VALUE .EQ. I4_VALUE) GOTO 1000



C	Case 4 is byte order 4,3,2,1

C	    WORD - SWAPPED

C	    BYTE - SWAPPED



	CASE = 4

	A1_VALUE(1) = A1_HOLD(4)

	A1_VALUE(2) = A1_HOLD(3)

	A1_VALUE(3) = A1_HOLD(2)

	A1_VALUE(4) = A1_HOLD(1)

	IF (GOOD_VALUE .EQ. I4_VALUE) GOTO 1000



	CASE = -1



1000	CONTINUE

	RETURN



	END

C

�APPENDIX E



C**********************************************************************

C

C       PROGRAM CDF_HEADER

C

C       This is a test program for parsing a HEADER string

C	and decoding the ASCII value from the string into

C	a BINARY INTEGER.

C

C	NOTE:

C

C	  This program is for demonstration purposes only, 

C	  so it is written in such a way as to be CLEAR and

C	  INSTRUCTIVE as opposed to executionally efficient.

C	  It decodes the header block one string at a time

C	  looking for a particular parameter.  It then repeats

C	  this entire process several times looking for

C	  individual parameters.  This is instructive in that 

C	  it shows the fundamentals of decoding parameters, 

C	  however, in practice, you would probably pass the 

C	  entire header into a decode subroutine which would 

C	  parse each string sequentially and use the ASCII 

C	  parameter label to load the appropriate BINARY 

C	  parameter value.  In this manner, all the header

C	  parameters could be decoded with one pass through

C	  the ASCII buffer.

C

C	  

C       File:   CDF_HEADER.FOR

C

C       Revised <07mar93 09:11:32>               

C

C**********************************************************************



	PROGRAM CDF_HEADER



C**********************************************************************



	CHARACTER*1     CANS

	CHARACTER*80    HEADER_STRING

	CHARACTER*8192  CHARBUFFER

	INTEGER*4       RETURN_VALUE

	INTEGER*4       HSTR_LENGTH,HEADER_POINTER,PARAMETER_START



C----------------------------------------------------------------------



C	Read 8192 bytes from the test file on disk.  Normally 

C	this would be a read from the CDF media (9-track,

C	optical disk, etc.).



	OPEN (30,FILE='CDFHEAD.TXT',FORM='UNFORMATTED',

     1	         ACCESS='DIRECT',RECL=8192)

	READ (30,REC=1) CHARBUFFER



C	First look for the beginning of the PARAMETER section

C	of the header (@PARAMETER).



	HEADER_POINTER  = 1



C	Extract the next "STRING" (read until <CR>).



100	HSTR_LENGTH     = 1

	DO WHILE (CHARBUFFER(HEADER_POINTER:HEADER_POINTER) .NE. 

     1	          CHAR(13))

	  HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER)

	  HEADER_POINTER = HEADER_POINTER + 1

	  HSTR_LENGTH    = HSTR_LENGTH    + 1

	ENDDO



C	A string has ended. Bypass the carriage return/line feed.



	HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH+1) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER+1)

      HEADER_POINTER = HEADER_POINTER + 2



C	Decode the information from this string and see if

C	we are at the start of the PARAMETER section.



	IF (HEADER_STRING(1:11) .NE. '@PARAMETERS') THEN

	  GOTO 100

	ENDIF

	PARAMETER_START = HEADER_POINTER



C	Parse some header ASCII strings and read and convert

C	the parameter value from ASCII to a BINARY INTEGER.

C	This value could then be used by the processing

C	routines.



C	Find and decode PRF.



	HEADER_POINTER  = PARAMETER_START



C	Extract the next "STRING" (read until <CR>).



1000	HSTR_LENGTH     = 1

	DO WHILE (CHARBUFFER(HEADER_POINTER:HEADER_POINTER) .NE. 

     1	          CHAR(13))

	  HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER)

	  HEADER_POINTER = HEADER_POINTER + 1

	  HSTR_LENGTH    = HSTR_LENGTH    + 1

	ENDDO



C	A string has ended. Bypass the carriage return/line feed.



	HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH+1) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER+1)

      HEADER_POINTER = HEADER_POINTER + 2



C	Decode the information from this string.



	IF (HEADER_STRING(3:5) .EQ. 'PRF') THEN

	  CALL DECODE_STRING(HEADER_STRING,RETURN_VALUE)

	  WRITE(*,*) 'PRF            :',RETURN_VALUE

	ELSE

	  GOTO 1000

	ENDIF

C	Find and decode PULSEWIDTH.



	HEADER_POINTER  = PARAMETER_START



C	Extract the next "STRING" (read until <CR>).



2000	HSTR_LENGTH     = 1

	DO WHILE (CHARBUFFER(HEADER_POINTER:HEADER_POINTER) .NE. 

     1	          CHAR(13))

	  HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER)

	  HEADER_POINTER = HEADER_POINTER + 1

	  HSTR_LENGTH    = HSTR_LENGTH    + 1

	ENDDO



C	A string has ended. Bypass the carriage return/line feed.



	HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH+1) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER+1)

      HEADER_POINTER = HEADER_POINTER + 2



C	Decode the information from this string.



	IF (HEADER_STRING(3:12) .EQ. 'PULSEWIDTH') THEN

	  CALL DECODE_STRING(HEADER_STRING,RETURN_VALUE)

	ELSE

	  GOTO 2000

	ENDIF



C	Find and decode BASE FREQUENCY.



	HEADER_POINTER  = PARAMETER_START



C	Extract the next "STRING" (read until <CR>).



3000	HSTR_LENGTH     = 1

	DO WHILE (CHARBUFFER(HEADER_POINTER:HEADER_POINTER) .NE. 

     1	          CHAR(13))

	  HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER)

	  HEADER_POINTER = HEADER_POINTER + 1

	  HSTR_LENGTH    = HSTR_LENGTH    + 1

	ENDDO



C	A string has ended. Bypass the carriage return/line feed.



	HEADER_STRING(HSTR_LENGTH:HSTR_LENGTH+1) = 

     1	            CHARBUFFER(HEADER_POINTER:HEADER_POINTER+1)

      HEADER_POINTER = HEADER_POINTER + 2



C	Decode the information from this string.



	IF (HEADER_STRING(3:16) .EQ. 'BASE FREQUENCY') THEN

	  CALL DECODE_STRING(HEADER_STRING,RETURN_VALUE)

	  WRITE(*,*) 'BASE FREQUENCY :',RETURN_VALUE

	ELSE

	  GOTO 3000

	ENDIF



	END

C**********************************************************************



	SUBROUTINE DECODE_STRING(STRING,NUMBER)



C**********************************************************************

C

C	Decode the passed header string (STRING), parsing the

C	"value" piece out and converting from ASCII to BINARY.

C	Return the BINARY integer value (NUMBER).

C

C	File:           CDF_HEADER.FOR

C

C	CompuQuest, inc 06mar93

C

C**********************************************************************



C	Global parameters



	CHARACTER*(*) STRING

	INTEGER*4     NUMBER



C	Local parameters



	CHARACTER*20    ASCII_VALUE

	INTEGER*4       RETURN_VALUE

	INTEGER*4       IBYTE_SOURCE,IBYTE_DESTINATION



C----------------------------------------------------------------------



	IBYTE_SOURCE = 1



C	Parameters in the header are ALWAYS in the form of

C	'  PARAMETER = VALUE<CR><LF>', so first search for 

C	the EQUALS ('=') sign.



	DO WHILE (STRING (IBYTE_SOURCE:IBYTE_SOURCE) .NE. '=')

	  IBYTE_SOURCE = IBYTE_SOURCE+1

	ENDDO



C	Once "past" the = sign, search for the first non-blank

C	character.  This will be the start of the ASCII value.



	IBYTE_SOURCE = IBYTE_SOURCE+1

	DO WHILE (STRING (IBYTE_SOURCE:IBYTE_SOURCE) .EQ. ' ')

	  IBYTE_SOURCE = IBYTE_SOURCE+1

	ENDDO



C	Parse all the ASCII characters until a <CR> (CHAR(13))

C	is encountered.  The <CR> indicates the end of the 

C	ASCII value string.



	IBYTE_DESTINATION = 1

	ASCII_VALUE = '                    '

	DO WHILE (STRING (IBYTE_SOURCE:IBYTE_SOURCE)

     1	            .NE. CHAR(13))

	  ASCII_VALUE(IBYTE_DESTINATION:IBYTE_DESTINATION) = 

     1	    STRING (IBYTE_SOURCE:IBYTE_SOURCE)

	  IBYTE_SOURCE      = IBYTE_SOURCE+1

	  IBYTE_DESTINATION = IBYTE_DESTINATION+1

	ENDDO



C	Convert the ASCII value string into a BINARY INTEGER.



	CALL ASCII_2_INTEGER(ASCII_VALUE,RETURN_VALUE)

	NUMBER = RETURN_VALUE



	RETURN

	END

C�

C**********************************************************************



	SUBROUTINE ASCII_2_INTEGER(STRING,NUMBER)



C**********************************************************************

C

C	This routine is will convert a passed-in ASCII string

C	(STRING) and convert it into a binary INTEGER value

C	(NUMBER).

C

C	File:           CDF_HEADER.FOR

C

C	CompuQuest, inc 06mar93

C

C**********************************************************************



C	Global parameters



	CHARACTER*(*) STRING

	INTEGER*4     NUMBER



C	Local parameters



	INTEGER*4     IBYTE,BYTE_COUNT,SIGN_VALUE,LAST_BYTE



C----------------------------------------------------------------------



C	Calculate the length of the ASCII string passed in.

C	(Be sure to account for negative numbers).



	IBYTE      = 1

	DO WHILE (

     1	  (STRING(IBYTE:IBYTE).GE.'0'.AND.

     2	   STRING(IBYTE:IBYTE).LE.'9') .OR.

     3	   STRING(IBYTE:IBYTE).EQ.'-'      )

	  IBYTE = IBYTE+1

	ENDDO



	NUMBER = 0

	BYTE_COUNT = IBYTE-1

	IF (STRING(1:1) .EQ. '-') THEN

	  SIGN_VALUE = -1

	  LAST_BYTE  = 2

	ELSE

	  SIGN_VALUE = 1

	  LAST_BYTE  = 1

	ENDIF



C	Decode the ASCII string into a BINARY INTEGER value.



	DO IBYTE=BYTE_COUNT,LAST_BYTE,-1

	  NUMBER = NUMBER + 

     1	             (ICHAR(STRING(IBYTE:IBYTE))-48) * 

     2	             10**(BYTE_COUNT-IBYTE)

	ENDDO

	NUMBER = NUMBER*SIGN_VALUE



	RETURN

	END

�
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EXISTING SITE FORMATS



































Note:	The information contained in this appendix is from information submitted by each 	site.  Due to a lack of example data media, many of the formats described below 	could not be tested or verified using real data.  



�SANTA CRUZ RADAR IMAGING FACILITY

CD, NWC

Code 1421

Bethesda, MD  20084-5000

(301) 227-2710



Contacts:  Don Morgan           (301) 227-1593

	 Richard Pokrass     (301) 227-3948







FORMAT #1



Summary:	All data files contain two Standard File Header (SFH) records followed by 			the data records.  Each data record includes a Standard Data Header and a 			burst of I/Q samples from one range gate.  Various burst sizes are available 		(64, 128, 256, and 512); therefore, the record size is set to accomodate a 			burst and a SDH.  Multiple range gates require multiple files and the file 			names are used to differentiate range gates.



SDF Format



	SFH	Not Used	1st SFH record

	SFH	Not Used	2nd SFH record

	SDH	I1, Q1, I2, Q2, I3, Q3,..., INQN	1st burst of I/Q samples

	SDH	I1, Q1, I2, Q2, I3, Q3,..., INQN	2nd burst of I/Q samples

	SDH	I1, Q1, I2, Q2, I3, Q3,..., INQN	3rd burst of I/Q samples

	SDH	I1, Q1, I2, Q2, I3, Q3,..., INQN	4th burst of I/Q samples



	SDH	I1, Q1, I2, Q2, I3, Q3,..., INQN	Kth burst of I/Q samples



SFH	= Standard File Header (256 bytes), contains Static Run Parameters



SDH	= Standard Data Header (128 bytes), contains Dynamic Run Parameters



I/Q	= 8 bits each, 2's compliment



N	= "Samples_per_profile" from SFH







Directory:	None









File Header:	Each of the two SFH records contain 256 bytes of support information 			associated with the run.  In addition, these records contain those 				parameters that remain static throughout the run (i.e. Target name, PRF, 			Pulse Width....)



Standard File Header #1



Description�Type�Byte Count������File number�Integer�2��Target name�ASCII�24��Target serial number�ASCII�8��Target ID�Integer�2��Date�Integer�4��File time�Integer�4��Radar name�ASCII�8��Waveform type�ASCII�8��Test mode�Integer�2��Recorder mode�Integer�2��Radar mode�Integer�4��Number of synthesizers�Integer�2��Pulse width�Real�4��PRF�Real�4��Data sets per record�Integer�2��Base frequency�Real�4��Delta frequency�Real�4��Samples per profile�Integer�2��Video bandwidth�Real�4��Resolution�Real�4��Data type�ASCII�2��Frame size�Integer�2��Reserved�Integer�148��Header version number �ASCII�4��SDF version number �Integer�2�������Standard File Header #2



Description�Type�Byte Count������Comment�ASCII�80��RCS cal�Real�4��Range cal�Real�4��Cal filename�ASCII�16��Run name�ASCII�16��Maximum # of bins�Integer�4��Motion compensation�Integer�2��Antenna number�Integer�4��I offset�Real�4��Q offset�Real�4��First burst�Integer�4��Last burst�Integer�4��Minimum roll�Real�4��Maximum roll�Real�4��Average roll�Real�4��Minimum pitch�Real�4��Maximum pitch�Real�4��Average pitch�Real�4��First aspect�Real�4��Total aspect�Real�4��Reserved�Integer�78��



Data:	The SDH record comprises 128 bytes which contains those parameters that vary 	throughout the run (i.e., Roll, Pitch, Heading, IF Attenuation....)  Each burst of the 	step-frequency waveform contains N pulses.  A pair of I (in-phase) and Q 	(quadrature) samples are returned for each transmitted pulse.  Each I/Q is an 8 bit, 	2's compliment value.



Standard Data Header



Description�Type�Byte Count������Raw record count�Integer�4��Data set number�Integer�2��Profile number�Integer�4��Profile time�Integer�4��Event marker�Integer�2��New PRF�Real�4��Range�Real�4��Azimuth�Real�4��Elevation�Real�4��Horizontal if attenuation�Integer�2��Vertical if attenuation�Integer�2��Track status�Integer�4��Radar status�Integer�4��Profile type�ASCII�2��Channel�ASCII�2��Polarization type�ASCII�2��Center bin�Integer�2��Apparent length�Integer�2��Target heading�Integer�2��Target aspect�Integer�2��Target elevation�Integer�2��Correlation track�Integer�2��Signal to noise ratio�Integer�2��Roll�Real�4��Pitch�Real�4��Heading�Real�4��Frame number�Integer�2��Bistatic angle�Integer�2��Maximum RCS�Real�4��Total RCS�Real�4��Motion status�Integer�2��Reserved�Integer�32�������RATSCAT

46th Test Group

Radar Target Scatter Division

Holloman AFB, NM  88330-5000

(505) 679-3365



Contacts:  Robert Hicks  (505) 679-3365 ext. 3323

                  Peter Collins   (505) 679-3365 ext. 3329







FORMAT #1 - L AND BLOCK ASCII L



 Summary:	This format has no directory or label blocks.  Each file consists of a header 			block and as many data blocks as defined in the header.  No trailer blocks.



Directory:	None



File Header:

Header 1 - Test Information



Description�Type�Byte Count������Project ID�ASCII�4��Reserved�ASCII�1��Test ID�ASCII�4��Reserved�ASCII�1��Principle Bottom Scale�ASCII�4��Reserved�ASCII�1��Alternate Scale�ASCII�4��Source Buffer Size�ASCII�6��Reserved�ASCII�1��Collection System�ASCII�4��Reserved�ASCII�1��Security Code�ASCII�1��Reserved�ASCII�1��Site Logo�ASCII�2��Reserved�ASCII�43��Number of Headers�ASCII �1��Data Format�ASCII�2��



NOTE:	Header 1 is actually written as an ASCII "line" with the above variables 			started in the indicated columns.



Header 2 - Radar Information



Description�Type�# of Bytes������Reserved�ASCII�1��R-1 Test ID�ASCII�4��Reserved�ASCII�1��R-2 Test ID�ASCII�4��Reserved�ASCII�1��R-3 Test ID�ASCII�4��Reserved�ASCII�1��R-4 Test ID�ASCII�4��Reserved�ASCII�1��R-1 Bottom Scale�ASCII�4��Reserved�ASCII�1��R-2 Bottom Scale�ASCII�4��Reserved�ASCII�1��R-3 Bottom Scale�ASCII�4��Reserved�ASCII�1��R-4 Bottom Scale�ASCII�4��Reserved�ASCII�1��R-1 Status�ASCII�1��Reserved�ASCII�1��R-2 Status�ASCII�1��Reserved�ASCII�1��R-3 Status�ASCII�1��Reserved�ASCII�1��R-4 Status�ASCII�1��Reserved�ASCII�4��R-1 Frequency�ASCII�6��R-2 Frequency�ASCII�6��R-3 Frequency�ASCII�6��R-4 Frequency�ASCII�6��



NOTE:	  Header 2 is actually written as an ASCII "line" with the above variables 			  started in the indicated columns.

�

Header 3 - Test and Radar Information



Description�Type�# of Bytes������Start AZ of Test�ASCII�6��Reserved�ASCII�1��Rotation Code�ASCII�2��Reserved�ASCII�1��Number of degrees�ASCII�3��Reserved�ASCII�1��AZ (or elevation) Data Code�ASCII�2��Reserved�ASCII�1��Pitch Angle�ASCII�4��Reserved�ASCII�1��Roll�ASCII�2��Reserved�ASCII�1��R-1 Polarization�ASCII�2��R-2 Polarization�ASCII�2��R-3 Polarization�ASCII�2��R-4 Polarization�ASCII�2��Reserved�ASCII�1��Operator ID�ASCII�3��Reserved�ASCII�1��Comment/Annotation�ASCII�40������



NOTE:	  Header 3 is actually written as an ASCII "line" with the above variables 			  started in the indicated columns.









Data:	L Data Format



	The data structure is "card image" with sets of data fitting 80 character boundaries.

	L is monostatic RCS amplitude and aspect angle.

	The 80 character pattern is e.g. FORTRAN



				(2 ( 3 ( F7.2, F6.1) 1X ) )

		       Aspect Angle  ___|        |___  RCS

�RATSCAT

46th Test Group

Radar Target Scatter Division

Holloman AFB, NM  88330-5000

(505) 679-3365



Contacts:  Robert Hicks  (505) 679-3365 ext. 3323

                  Peter Collins   (505) 679-3365 ext. 3329









FORMAT #2 - RAMS ASCII DATA





Summary:	This format has no directory blocks.



Processed Output Tape Structure



Load Point

File Mark

Header File 1					(4096 words)

Data Record 1 for File 1			(4096 words)

Data Record 2 for File 2			(4096 words)

File Mark

Header File 2					(4096 words)

Data Record 1 for File 2			(4096 words)

File Mark

Header File N					(4096 words)

Data Record 1 for File N			(4096 words)

File Mark

File Mark





Directory:	None





File Header:	Header files consist of 4096 words.	





Data:		4096 words



�Data Record Format  (Angle, RCS, Phase)



Word�Format�Contents������1�F8.2�Observation 1 Angle in degrees��5�F8.2�Observation 1 RCS in dBsm��9�F8.2�Observation 1 Phase in degrees��13�F8.2�Observation 2 Angle in degrees��17�F8.2�Observation 2 RCS in dBsm��21�F8.2�Observation 2 Phase in degrees��4069�F8.2�Observation 340 Angle in degrees��4073�F8.2�Observation 340 RCS in dBsm��4077�F8.2�Observation 340 Phase in degrees��4081-4093��UNUSED��4094�I4�Number of valid observations��4096�I2�Processed output tape version ('1')��

NOTE:  Unused words are space filled



�RATSCAT

46th Test Group

Radar Target Scatter Division

Holloman AFB, NM  88330-5000

(505) 679-3365



Contacts:  Robert Hicks  (505) 679-3365 ext. 3323

                  Peter Collins   (505) 679-3365 ext. 3329









FORMAT #3 - RAMS RAW DATA



Summary:



Load Point���File Mark���Directory Block 1�The Tape Directory consists of 3 ��Directory Block 2�blocks of information followed by��Directory Block 3�a file mark.��File Mark���Header Block�Each Data Group consists of a��Data Block�header block followed by data ��.�blocks as required, then a trailer��.�block, followed by a file mark��Data Block���Trailer Block���File Mark���Header Block�Subsequent Data Groups (one��Data Block�for each run) have exactly the��.�same structure as the first data ��.�group.��Data Block���Trailer Block���File Mark���File Mark�Three successive file marks denote��File Mark�the end of data on the tape.��

�Directory:



Word�Format�Description������1 - 3�ASCII�Version of directory format and program that produced it��4 - 6�ASCII�Tape Name��7 - 8��Unused��9�Integer�Number of files on tape including directory.��10�Integer�Number of tape blocks used on tape incl. directory��11 - 12��Unused��13�Integer�Year of tape creation��14�Integer�Month of tape creation��15�Integer�Day of tape creation��16�Integer�Time of tape creation��17 - 18��Unused��19�Integer�Year of last tape modification��20�Integer�Month of last tape modification��21�Integer�Day of last tape modification��22�Integer�Time of last tape modification��23 - 28��Blank/Unused��29�Integer�Number of blocks in first data file��30�Integer�Number of blocks in second data file��123�Integer�Number of blocks in 95th data file��124 - 128��Unused��129 - 131�ASCII�Run name for data file 1��132 - 133��Unused��134�Integer�Number of blocks in data file 1��135�Integer�Year of data run��136�Integer�Month of data run��137�Integer�Day of data run��138�Integer�Time of data run��139 - 140��Unused��141�Integer�Starting Azimuth for data file 1��142�Integer�Ending Azimuth for data file 1��143�Binary�Xmit Pol. Mask (bit n set for V pole for freq. n)��144�Binary�Rcv Pol Mask (bit n set for V pole for freq. n)��145 - 160��Band Codes for Freq. 1-16��161�Integer�Starting Elevation for data file 1��162�Integer�Ending Elevation for data file 1��163 - 240�ASCII�Run description for data file 1 (up to 156 chars)��241 - 256��Unused��257 - 384��data file 2 just like data file 1 in 129 - 256.��305 - 512��data file 3 just like data file 1 in 129 - 256.�������File Header:



Word�Format�Description������1�Integer�Year of data run��2�Integer�Month of data run��3�Integer�Day of data run��4�Integer�Time of data run��5�Real�Full calibration constant 1��7�Real�Full calibration constant 2��35�Real�Full calibration constant 16��37�Integer�Year of full calibration constant��38�Integer�Month of full calibration constant��39�Integer�Day of full calibration constant��40�Integer�Time of full calibration constant  ��41�Real�Quick calibration constant 1��43�Real�Quick calibration constant 2��71�Real�Quick calibration constant 16��73�Integer�Year of quick calibration constant��74�Integer�Month of quick calibration constant��75�Integer�Day of quick calibration constant��76�Integer�Time of quick calibration constant��77�Real�Real-time calibration mean difference��79�Real�Real-time calibration sigma difference��81�Integer�Logical location of radar control channel used��82�Integer�Logical location of plotters used��83�Integer�Logical location of near real-time display used��84�Integer�Logical location of array processor used��85�Integer�Logical location of radar control console used��86�Integer�Logical location of line printer used��87�Integer�Logical location of temporary data storage used��88�Integer�Logical location of program files used��89�ASCII�Run name��92�ASCII�Tape name��95�Real�Azimuth at start of run (requested) degrees)��97�Real�Azimuth at end of data collection (degrees)��99�Real�Azimuth at end of run (requested) (degrees)��101�Real�Elevation at data collection run start (degrees)��103�Real�Elevation at end of data collection (degrees)��105�Real�Elevation at run end (degrees)��107�Real�Calibration pole height (feet)��109�Real�Target pole tilt��111�Real�Target pole azimuth��113�Real�Target pole height��115�Real�Humidity��117�Real�Temperature��119�Real�Wind direction��121�Real�Wind speed��123�Integer�Tape blocks actual��124�Integer�Tape blocks lost during test run��125-202�ASCII�Test run description (two 78 character lines)��203��Not used��204�Integer�Number of coherent integrations to tape��205�Integer�1 = data to tape��206�Integer�Number of coherent integrations to disc��207�Integer�Number of coherent integrations used for noise��208�Integer�1 = data to disc��209�Integer�Data collection mode AZ CW = 10 AZ CCW = 11����EL CW = 20  EL CCW = 21  TAPE BLK = 30��210�Integer�Collection. Limit 1 AZ, E1 = # of deg Blk = # of blks��211�Integer�Data Collection Limit 2 AZ, E1 = Start��212�Integer�Data Collection Limit 3 AZ, E1 = Stop��213�Binary�Data range gate tape mask bit n-1 set for rg n��214�Binary�Data range gate disc mask bit n-1 set for rg n��215�Integer�Display 1 control Coded value for freq. rg. format��219�Integer �Display 5 control Coded value for freq. rg. format��220�Integer�Plotter 1 control Coded value for freq. rg. format��224�Integer�Plotter 5 control Coded value for freq. rg. format��225�Integer�Display/Plot active flags��226�Integer�System mode 0=coherent 1=Step Chirp��227�Real�Radar Freq. 1 (kHz) if Step chirp = base freq.��229�Real�Radar Freq. 2 (kHz) if Step chirp = step freq.��257�Real�Radar Freq. 16 (kHz)��259�Long Integer�Pulse repetition frequency PRF (Hz)��261�Integer�Receive sample spacing (ns)��262�Integer�Transmit pulse width (ns)��263�Long Integer�Range Delay (LSB = 5/32 ns)��265�Long Integer�Cal Range Delay (LSB = 5/32 ns)��267�Integer�RF Test modes (coded value)��268�Binary�Range gate tape mask bit n-1 set for range gate n��269�Integer �Video Bandwidth (*100 kHz)��270�Real�Delta Range for freq. 1 (ns)��272�Real�Delta Range for freq. 2 (ns)��300�Real�Delta Range for freq. 16 (ns)��302�Integer�Delta Pulse width for freq. 1 (ns)��303�Integer�Delta Pulse width for freq. 2 (ns)��317�Integer�Delta Pulse width for freq. 16 (ns)��318�Integer�Delta Rcv. Sample Spacing for freq. 1 (ns)��319�Integer�Delta Rcv. Sample Spacing for freq. 2 (ns)��333�Integer�Delta Rcv. Sample Spacing for freq. 16 (ns)��334�Integer�Step Attenuator setting��335�Binary �Xmtr pol mask (bit n-1 is set if freq.(n) is V-pole)��336�Binary�Rcvr pol mask (bit n-1 is set if freq.(n) is V-pole)��337�Integer�Cal range enabled = 1��338�Integer�Phase code select��339�Integer�Freq. step mode control setting��340�Integer�Number of frequencies��341�Integer�FM modulation select  enabled = 1��342�Integer�RF Atten for band number 1 vertical pole��343�Integer�RF Atten for band number 2 vertical pole��351�Integer�RF Atten for band number 10 vertical pole��352�Integer�RF Atten for band number 1 horiz. pole��353�Integer�RF Atten for band number 2 horiz. pole��361�Integer�RF Atten for band number 10 horiz. pole��362�Integer�Delta range gate enabled = 1��363�Integer�Delta pulse  width enabled = 1��364�Integer�Delta receive sample spacing enabled = 1��365�Integer�Rabbit Pulse Test enabled = 1��366�Integer�Cal Pole Control��367�Real�Target Rotation Rate��369�Real�Antenna azimuth for antenna number 1 (deg)��371�Real�Antenna azimuth for antenna number 2 (deg)��387�Real�Antenna azimuth for antenna number 10 (deg)��389�Real �Antenna elevation for antenna number 1 (deg)��390�Real�Antenna elevation for antenna number 2 (deg)��407�Real�Antenna elevation for antenna number 10 (deg)��409�Real�Antenna height for antenna number 1��411�Real�Antenna height for antenna number 2��427�Real�Antenna height for antenna number 10��429�Integer�Band number for freq. 1��430�Integer�Band number for freq. 2��444�Integer�Band number for freq. 10��445�Real�Transmitter power meter reading for band 1��447�Real�Transmitter power meter reading for band 2��463�Real�Transmitter power meter reading for band 10��465�Integer�Transmit Drive Attenuator (dB)��466�Integer�PRF Mode (1 = manual 0 = computer)��467�Integer�RSS Mode (1 = manual 0 = computer)��468�Integer�Xmit pulse width mode (1 = manual 0 = computer)��469�Integer�Range delay Mode (1 = manual 0 = computer)��470�Integer�Cal range delay Mode (1 = manual 0 = computer)��471�Integer�Video bandwidth Mode (1 = manual 0 = computer)��472�Integer�Rotary attenuator status (1 = manual 0 = computer)��473�Integer�RF Test Modes (1 = manual 0 = computer)��474�Integer�Antenna Select Status Mask��475�Integer�Synchronizer Mode (1 = manual 0 = computer)��476�Integer�Ailtech Mode (1 = front panel 0 = freq. control)��477�Integer�Number of freq. Mode (1 = manual 0 = computer)��478�Integer�Modulator status��479�Integer�Leveler status��480�Integer�Phase shift status��481�Integer�Receive and Noise gate status��482�Binary�Transmit/standby status mask V-pole xmtr's��483�Binary�Transmit/standby status mask H-pole xmtr's��484�Binary �Transmit fault status mask V-pole xmtr's��485�Binary�Transmit fault status mask H-pole xmtr's��486�Integer�I Signal saturated pulse counter��487�Integer�Q Signal saturated pulse counter status��488�Integer�I Noise saturated pulse counter status��489�Integer�Q Noise saturated pulse counter status��490�Integer�Target rotator control and status��491�Integer�Step Attenuator mode��492�Binary�Rcv (V) RF attenuator mode mask��493�Binary�Rcv (H) RF attenuator mode mask��494�Integer�Modulator select status��495�Integer�Frequency table mode��496�Integer�Phase code select mode��497�Binary�Antenna control status mask��498�Integer�Target pole control status��499�Integer�Calibration range gate enable status���Data:	The format of the data block is presented below in terms of location by word 

	(2 bytes equal one word), format and description.





Word�Format�Description��������1�Binary�Data word 1�Total of 3840 words��2�Binary�Data word 2�    (7680 bytes) of�����    I & Q data first.��3840�Binary�Data word 3840���3841�Binary�AZ/E1 word 1�Followed by 240 words�����    (480 bytes) of  Azimuth��4080�Binary�AZ/E1 word 240�    Elevation��4081-4084��Unused���4085�Binary�Starting frequency # of Block (Chirp Data Only)���4086�ASCII�Run name word 1���4087�ASCII�Run name word 2���4088�ASCII�Run name word 3���4089�ASCII�Tape name word 1���4090�ASCII�Tape name word 2���4091�ASCII�Tape name word 3���4092�Binary�This (current) data block number���4093�Binary�Year of data run���4094�Binary�Month of data run���4095�Binary�Day of data run���4096�Binary�Time of data run��������

�WHITE SANDS MISSILE RANGE RCS TEST FACILITY

Attn:  NE-00

WSMR, NM  88002

(505) 678-7526



Contact:  Frank Moreno   (505) 678-7526









FORMAT #1





Summary:	Final tape format is undefined at this time.  Currently, data is collected to a 			disk file and then off-loaded to 8-mm tape via tape backup software.  Run 			files should ultimately be written to tape in the same format as now used 			for the disk files.  Directory block structure on the tape has not been 			defined as yet.  The current run file format is as follows:



Data Item �Byte Count�����Header Block�120 bytes��Switch & Status Data Block�   36 bytes��Radar Data���:���Radar Data���:���Radar Data���End-of-Run Code�   4 bytes��Check Sum Code�   4 bytes�����



Directory:	Undefined











File Header:



Data Item�Data Type�Byte Count������Run number�Signed integer�2��Month�Signed character�1��Day�Signed character�1��Year�Signed integer�2��Year�Signed integer�2��Day�Signed integer�2��Hour�Signed integer�2��Minute�Signed integer�2��Second�Signed integer�2��Millisecond�Signed integer�2��Run Type�Signed integer�2��Calibration channel�Signed integer�2��Target ID�Alphanumeric�10��Cal target RCS @ 35 GHz�Floating point�4��Cal target RCS @ 95 GHz�Floating point�4��Run comments�Alphanumeric�80��

Run Type:

	0 - Target data

	1 - Calibration data

	2 - Calibration stare data



Calibration channel:

	0 - Parallel channel

	1 - Cross channel





Data:	There are two types of data blocks:  Switch and Status data and Radar data.



SWITCH AND STATUS DATA (36 bytes)



Switch and status data is read and written to the run file in 32 bit data words.  The bit positions within the 32 bit data word are as follows:  (byte A is LSB and is first in the data file, byte D is MSB and is last).



     byte D�     byte C�     byte B�            byte A���7----------0�7----------0�7----------0�7---4�3---0��data�data�data�data�ID��spare�SW2�SW1�spare�0��spare�SW4�SW3�spare �1��spare�SW6�SW5�spare�2��spare�SW8�SW7�spare�3��spare�SW10�SW9�spare�4��spare�ST2�ST1�spare�5��spare�TT2�TT1�spare�6��spare�TC2�TC1�spare�7��spare�spare�spare�spare���

SW indicates switch data, ST is status data, TTP is turntable position, and TC is time code.  The ID is binary; the rest of the data definitions are as follows:



Mnemonic				Bit position with byte



�7�6�5�4�3�2�1�0��SW1�Sp�A40�A20�A10�A8�A4�A2�A1��SW2�Sp�A40�A20�A10�A8�A4�A2�A1��SW3�Sp�A40�A20�A10�A8�A4�A2�A1��SW4�Sp�A40�A20�A10�A8�A4�A2�A1��SW5�F80�F40�F20�F10�F8�F4�F2�F1��SW6�F1000�F800�F400�F200�F100�FS2�FS1�FS0��SW7�R800�R400�R200�R100�FI8�FI4�FI2�FI1��SW8�R80�R40�R20�R10�R8�R4�R2�R1��SW9�PRF1�PRF2�RF1�RF2�PL3�PL2�PL1�PL0��SW10�RAD�REM�Sp�Sp�WB1�WB0�NB1�NB0��ST1�ILID�OFLO�Sp�DTE�RIRE�LP1�LP0�LTF��ST2�Sp�SW/RAD�R35�R95�RIQ1�RL1�RIQ2�RL2��

Where:



SW1	= 	95 GHz Parallel polarization attenuation, dB, (BCD),

SW2	= 	95 GHz Cross polarization attenuation, dB, (BCD),

SW3	= 	35 GHz Parallel polarization attenuation, dB, (BCD),

SW4	= 	35 GHz Cross polarization attenuation, dB, (BCD),

Ann	= 	Attenuator setting, dB, (BCD),

Fnn	=	Start frequency (GHz + 33.5 GHz for 35 GHz RF head, or + 93.5 GHz for

		95 GHz RF head), (BCD),

FSn	=	Number of frequency steps:

			7->1, 

			6->16,

			5->32,

			4->64,

			3->128,

			2->256,

			1->512,

Rnn	=	Range gate position (ns), (BCD),

FIn	=	Frequency increment (MHz), (BCD),

PRFn	=	PRF Select (kHz), (BCD),

			0->5,

			1->10,

			2->20,

			3->40,

RFn	=	RF1 set indicates 95 GHz head active, RF2 set indicates 35 head active,

PLn	=	Polarization select:

			9->Vertical only,

			10->Horizontal only,

			11->Vertical/Horizontal,

			6->Right Circular only,

			5->Left Circular only,

			7->Right/Left Circular,

RAD	=	Radiate (0 = off, 1 = radiate),

REM	=	Radar control (0 = local, 1 = remote),

WBn	=	Wide band signal (TBD),

NBn	=	Narrow band signal (TBD),

ILID	=	Illegal ID received by computer interface from radar interface,

OFLO	=	Overflow of FIFO buffer in computer interface board,

DTE	=	Data transmission error from radar interface to computer interface,

RIRE	=	Radar interface reports error,

LPn	=	Last transmitted polarization:

			0->Left circular,

			1->Vertical,

			2->Right circular,

			3->Horizontal,

LTF	=	Last transmitted frequency (0 = 35 GHz, 1 = 95 GHz),

ST2	=	Echo of record command word, sent from the data acquisition computer to

		the radar interface,

SW/RAD=	Send Switch (0) or Radar (1) data,

R35	=	Send 35 GHz radar data (1 = send, 0 = off),

R95	=	Send 95 GHz radar data (1 = send, 0 = off),

RIQ1	=	Send I,  Q parallel channel data (1 = send, 0 = off),

RL1	=	Send Log parallel channel data (1 = send, 0 = off),

RIQ2	=	Send I, Q cross channel data (1 = send, 0 = off),

RL2	=	Send Log cross channel data (1 = send, 0 = off),

TTPn	=	TBD,

TCn	=	TBD,

Sp 	=	Spare

�

RADAR DATA



The data are written in groups of 64 pulses.  A minimum of one byte of radar data up to a maximum of 8 bytes of data are written for each radar transmission.  The order of the data are as follows:



      Description� Type�Byte Count��I  Parallel Polarization�Integer�12 bits��Q Parallel Polarization�Integer�12 bits��Log Parallel Polarization�Integer�8 bits��I  Cross Polarization�Integer�12 bits��Q  Cross Polarization�Integer�12 bits��Log Cross Polarization�Integer�8 bits��

Only those data enabled, as indicated by word ST2 in the switch and status data block, will be sent to the computer and recorded.  The data are packed, with no blank bit locations or identifier codes.

�EGLIN AFB

Location 646 CCSG/SCWA

Eglin AFB, FL  32542

(904) 882-2775



Contact :  Brian Clifford  (904) 882-2775









FORMAT #1





Summary:	"Eglin does not have a common data format.  The customer defines the 			media and format based on his hardware configuration.  Most of the RCS 			customers at Eglin are collecting this information to assess one of many 			test objectives.  They are not in the business of populating RCS data 			bases."







Directory:











File Header:











Data:









�RADAR REFLECTIVITY LABORATORY

NAVAL AIR WARFARE CENTER WEAPONS DIVISION

Code P03923

Point Mugu, CA  93042-5001

(805) 989-8885



Contacts:  Michael Escoto     (805) 989-8885

	     			     Dean Mensa         (805) 989-8885









FORMAT #1



Summary:







Directory:	None







File Header:	The header block contains the number of records, step angle increment,

		starting angle, bandwidth, center frequency, polarization, center of target 			rotation cell, and the calibration cell.



NRECS�Number of records�Integer��ANG_INC�Angle increment, degrees�Real��ST_ANG�Starting angle, degrees�Real��BW�Bandwidth, GHz�Real��CF�Center frequency�Real��CENTCELL�Center of rotation cell�Integer��CALCELL�Calibrator cell�Integer��

	



Data:	The header is followed by a complex array of I/Q data.  Each record written after 		the header designates a frequency sweep of data.  This size of the matrix is 	NRECS x 128.



�USARL

AMSRL-SS-SB

Aberdeen Proving Ground, MD  21005

(410) 278-3421



Contacts:  H. Bruce Wallace  (410) 278-3421 ext. 9321

	      Mike Zoll               (410) 278-3421 ext. 4387









FORMAT #1



Summary:	All data files begin with a file header followed by an array of data headers 			equal in size to the number of chirps collected.  The binary header array is 			followed by the actual binary data array.  The data array is equal in size to 			the number of chirps times the number of channels.







Directory:	None







File Header:	Arbitrary sized ASCII header with radar configuration description.  The 			ASCII header is NULL padded to round out size to multiple of block size 			(512 bytes).  A typical ASCII header follows:





# RADAR_ROTATION������FILENAME:�tgt30af��DATE:�Mon Oct  5 15:28:10  1992�����TIMECODE:�0:0:0:0��ANGLE_START:�165.820 deg��ANGLE_INC:�0.010 deg��DEPRESSION_ANGLE:�15.0 deg��RANGE:�47.2 meters�����GATEDELAY:�330 ns��NFREQ:�256��EPROM_VERSION:�3��NCHAN:�4��CHAN_NAMES:�TVRV TVRH THRV THRH��PRF:�1.0 MHz��RF_LO_FREQ:�31000.0 MHz��START_IF_FREQ:�4000.0 MHz��STOP_IF_FREQ:�2488.360 MHz��STEP_IF_FREQ:�5.928 MHz��STARTFREQ:�35000.0 MHz��STOPFREQ:�33488.359 MHz��PULSES_RF_ON_PER_STEP:�16��PULSES_RF_OFF_PER_STEP:�0��

Data:	The data block section of the file begins with a binary start of data block.  This 	block starts off with a unique string so that the parsing routine may identify this 	structure after the ASCII file header.



Description�Type�Byte Count������Unique identifier string�ASCII�128��EPROM version�Integer�4��Burst header size�Integer�4��Burst data size�Integer�4��Number of chirps�Integer�4��Number of channels�Integer�4��

	Following the start of data block is an array of headers equal in the size to "number 	of ramps" from the start of data block.  The end of the array is NULL padded to 	round out the number of bytes to a multiple of the block size.



Description�Type� Byte Count������Start angle�Integer�4��Stop angle�Integer�4��Time�Integer�4��Temperature�Integer�2��Temperature�Integer�2��Reserved�Integer�8��

	Following the array of data headers is an array of data structures equal in size to 	"number of chirps" times "number of channels".  Typically, four channels of radar 	data will be recorded.



Description�Type�Byte Count������I   Data Array�Integer�512��Q Data Array�Integer�512���ADVANCED RCS MEASUREMENT RANGE

WL/XPN

WPAFB, OH  45433-6523



(513) 255-0277



Contacts:  Richard Porter     (513) 255-0277

                  			      Brian Kent           (513) 255-0277





FORMAT #1 - OSU FORMAT



Summary:	Directory followed by run files.  Each run file consists of a header followed 			by the actual data.





Directory:







File Header:



Description�Type�Byte Count������File format (0 = default, 1,2,...future use)�ASCII�2��File name�ASCII�12��File process type (0=Raw, 1=Sub, ����  2=Cal)�ASCII�2��File scan type (0=Freq, 1=Azim,����  2=Freq & Azim, 3=Probe,����  4=Freq & Probe, 8=Image/����  Position, 9=Image)�ASCII�2��Date�ASCII�8��Time�ASCII�5��Spare�ASCII�13��Target description�ASCII�33��Target orientation�ASCII�16��Frequency�ASCII�16��Polarization�ASCII�16��Operator ID�ASCII�16��Revised filename & type�ASCII�12��Spare�ASCII�18��Channel (A or B)�ASCII�2��# of Averages�ASCII�5��RF attenuation (dB)�ASCII�3��Reference signal (1=off, 1=on)�ASCII�3��Phase flip (1=off, 1=on)�ASCII�3��Pulse PRF (NS)�ASCII�8��TU1 delay (NS)�ASCII�5��TU1 width (NS)�ASCII�5��TU2 delay (NS)�ASCII�5��TU2 width (NS)�ASCII�5��TU3 or TU5 delay (NS)�ASCII�5��Target TU3 or TU5 width (NS)�ASCII�5��TU4 or TU6 delay (NS)�ASCII�5��TU4 or TU6 width (NS)�ASCII�5��Reference TU4 or TU6 delay (NS) �ASCII�5��TU4 or TU6 width (NS)�ASCII�5��Antenna code�ASCII�6��Spare�ASCII�37��Start frequency (MHz)�ASCII�8��Stop frequency (MHz)�ASCII�8��Incr. frequency (MHz)�ASCII�8��Start angle (deg)/position (inch)�ASCII�8��Stop angle/position�ASCII�8��Incr. angle/position�ASCII�8��Pedestal (deg)/prober (inch) position�ASCII�8��Pedestal acceleration�ASCII�8��Spare�ASCII�40��General comment�ASCII�120��



Data:



Description�Type�Byte Count������I  Sample�Real�4��Q Sample�Real�4���ADVANCED RCS MEASUREMENT RANGE

WL/XPN

WPAFB, OH  45433-6523



(513) 255-0277



Contacts:  Richard Porter     (513) 255-0277

           				      Brian Kent           (513) 255-0277





FORMAT #2 - LINTEK MODEL 5000 FORMAT





Summary:	The 5000 Series Radar System has one file format which is capable of 			storing data for all of the scan types.  The purpose of this document is to 			define the structure of that file format.





Directory:	None





Header:	Each file begins with a multi-line ASCII header which describes the data 			contained in the file. The header consists of a general block which 				contains parameters common to all logical radars (such as filename, 			time, date, type of scan, etc.)  This block is followed by four more 				blocks - each block describing the parameters of a logical radar 				(parameters such as start frequency, polarization, etc. . . .)  The length of 			the header is not fixed. However, the header will always be padded with 			zeros to fill a 4096 byte block.  Each parameter in the header is placed 			on a separate line.�

FILENAME		UNIT12.TAR		(12 character max)

DATE			6/25/91		(8 character max)

TIME			11:47			(5 character max)

VERSION		HAZL0110		(4 char site ID + version # (1.00 in this 								case))

OPERATOR		Jannette Klunk		(80 character max)

COMMENT		This is a sample of the 5000 header format	(80 character max)

PROJECTID		FAMAX223		(20 char max)

TARGETID		FA-16 GL102		(20 char max)

ROTBKG		UNIT00.RBK		(filename of rotating background file 									associated with this data)

INTGMODE		0			(0=fixed integ 1=freq dependent intg)

CLCTMODE		0			(0 = RCS  1 = Antenna)

CHIRPTYPE		0			(0=pulsed CW  1=Pulsed IF)

SCANTYPE		1			(4=start/stop scan  5=continuous motion 								scan  6=single chirp)

SCANDEV		0			(index of scan device  0 = azimuth positioner 							1 = timer 2 = probe  )

SCANAXIS		1			(axis used for AZ cuts)

STEPAXIS		0			(axis used for stepping  0=disabled)

STARTPOS1		-3000			(start pos of scan device's scan axis * 100)

STOPPOS1		3000			(stop pos of scan device's scan axis * 100)

INCPOS1		25			(inc pos of scan device's scan axis * 100)

STARTPOS2		-3000			(start pos of scan device's step axis * 100)

STOPPOS2		3000			(stop pos of scan device's step axis * 100)

INCPOS2		25			(inc pos of scan device's step axis * 100)

REPEATS		3			(number of repeats)

MESATTEN		10			(atten value entered manually by user during 								collection)

CALATTEN		50			(atten value entered manually by user during 								calibration)

TXATTEN		20			(transmitter attenuation)

PRI			20000			(pulse repetition interval in ns.)

TXPLSD		125			(transmit pulse delay in ns.)

TXPLSW		10			(transmit pulse width in ns.)

TXPLSST		1			(transmit pulse state 0=off, 1=pulse, 3=on)

TXBRKD		110			(transmit bracket delay in ns.)

TXBRKW		40			(transmit bracket width in ns.)

TXBRKST		1			(transmit bracket state 0=off, 1=pulse, 3=on)

RCBRKDA		1200			(receive bracket delay in ns.  channel A)

RCBRKWA		125			(receive bracket width in ns.  channel A)

RCBRKSTA		0			(receive bracket state 0=off, 1=pulse, 3=on,   							channel A)

RCBRKDB		1200			(receive bracket delay in ns.  channel B)

RCBRKWB		125			(receive bracket width in ns.  channel B)

RCBRKSTB		0			(receive bracket state 0=off, 1=pulse, 3=on,   							channel B)

ANTBAND0		2000000		(start freq antenna 0)

ANTBAND1		4000000		(stop freq antenna 0 / start freq antenna 1)

ANTBAND2		6000000		(stop freq antenna 1 / start freq antenna 2)

ANTBAND3		7000000		(stop freq antenna 2 / start freq antenna 3)

ANTBAND4		10000000		(stop freq antenna 3 / start freq antenna 4)

ANTBAND5		12000000		(stop freq antenna 4 / start freq antenna 5)

ANTBAND6		18000000		(stop freq antenna 5 )



RADAR#0					(one block for each radar)

	ACTA0		1		(!0 = active  0 = inactive  channel A)

	ACTB0		0		(!0 =active  0 = inactive  channel B)

	STFRQ0		2002300	(start frequency of chirp in Khz)

	SPFRQ0		18002300	(stop frequency of chirp in Khz)

	INCFRQ0		10000		(increment frequency of chirp in Khz)

	INTG0			64		(number of integrations)

	REFMODE0		1		(reference mode 0=off  1=A/B  2=B/A  								3=Time Mux.)

	TXPOL0		0		(transmit polarization)

	ANTA0		0		(antenna code channel A)

	ANTB0		0		(antenna code channel B)

	RGDA0		1250		(receive gate delay in ns.  ch A)

	RGWA0		10		(receive gate width in ns.  ch A)

	RGDB0		1250		(receive gate delay in ns.  ch B)

	RGWB0		10		(receive gate width in ns.  ch B)

	REFGDA0		100		(reference gate delay in ns.  ch A)

	REFGWA0		10		(reference gate width in ns.  ch A)

	REFGDB0		100		(reference gate delay in ns.  ch B)

	REFGWB0		10		(reference gate width in ns.  ch B)

	PLSSTA0		2		(receive/reference gate state 0=off, 1=pulse, 								3=on,   channel A)

	PLSSTB0		2		(receive/reference gate state 0=off, 1=pulse, 								3=on,   channel B)



RADAR#1					(same structure as Radar#0 block)

	ACTA1		0		(!0 = active  0 = inactive  channel A)

	ACTB1		1		(!0=active  0 = inactive  channel B)

	STFRQ1		6002300	(start frequency of chirp in Khz)

	SPFRQ1		10002300	(stop frequency of chirp in Khz)

	INCFRQ1		10000		(increment frequency of chirp in Khz)

	INTG1	 		64		(number of integrations)

	REFMODE1		1		(reference mode 0=off  1=A/B  2=B/A  								3=Time Mux.)

	TXPOL1		0		(transmit polarization)

	ANTA1		0		(antenna code channel A)

	ANTB1		0		(antenna code channel B)

	RGDA1		1250		(receive gate delay in ns.  ch A)

	RGWA1		10		(receive gate width in ns.  ch A)

	RGDB1		1250		(receive gate delay in ns.  ch B)

	RGWB1		10		(receive gate width in ns.  ch B)

	REFGDA1		100		(reference gate delay in ns.  ch A)

	REFGWA1		10		(reference gate width in ns.  ch A)

	REFGDB1		100		(reference gate delay in ns.  ch B)

	REFGWB1		10		(reference gate width in ns.  ch B)

	PLSSTA1		2		(receive/reference gate state 0=off, 1=pulse, 								3=on,   channel A)

	PLSSTB1		2		(receive/reference gate state 0=off, 1=pulse, 								3=on,   channel B)



RADAR#2					(same structure as Radar#0 block)

	. . .



RADAR#3					(same structure as Radar#0 block)

	. . .



END





Data:	The ASCII header is followed immediately with radar data. This data area consists 	of  a series of 4 byte floating point numbers. Although all the data is run together 	into one continuous chunk, it can be thought of as consisting of many separate 	data paragraphs. There is one paragraph for the background data, one paragraph 	for the cal factor data and then a paragraph for each position of the scan device. 	For example scan taken from -30.00 deg. to 30.00 deg. in 1 deg. increments would 	contain 63 paragraphs in the data segment (one for each angle of the pedestal plus 	two paragraphs for the target background and cal factor).



	Each paragraph begins with a set of radar data blocks - one for each active logical 	radar and channel. The radar data blocks are followed by an encoder data packet 	(except the background and cal factor paragraphs which do not contain an encoder 	data packet). The encoder data packet consists of scan device position information 	stored in a 24 byte field (for 1 dimensional devices, such as a pedestal, the lower 	20 bytes are zero and the upper 4 bytes contain the position). Below is an example 	of a data paragraph:



Data From Radar#0 ch. A�length = (num freqs * 8) bytes��Data From Radar#1 ch. B�length = (num freqs * 8) bytes��Encoder Data Packet�length =  24 bytes��



	Each radar's data block contains a set of data points - one point for each frequency 	in that radar's chirp. Each data point consists of 2 four byte floats called an I/Q 	pair. The first float in the pair is the in phase component of the data point. The 	second float in the pair is the quadrature phase component of the data point. An 	example of a radar data block is shown below.



0.3255, 0.2314�data point at 2.0023 GHz��0.2345, 0.8876�data point at 2.0123 GHz��0.3456, 0.4567�data point at 2.0223 GHz��.���.���.���0.3456, 0.3457�data point at 17.9923 GHz��0.3556, 0.3456�data point at 18.0023 GHz��



	If repeats are used (number of repeats = n > 0), the set of radar data blocks in the 	data paragraph repeated n times. Each set of blocks represents a separate 	collection by the logical radars at the current scan position. Between each of these 	collections, a custom device command is sent over the custom command port. 	There is no information stored in the floating point data concerning the state of a 	custom device. Below is an example of a data paragraph with 3 repeats.



Data From Radar#0 ch. A�length = (num freqs * 8) bytes��Data From Radar#1 ch. B�length = (num freqs * 8) bytes��Data From Radar#0 ch. A�length = (num freqs * 8) bytes��Data From Radar#1 ch. B�length = (num freqs * 8) bytes��Data From Radar#0 ch. A�length = (num freqs * 8) bytes��Data From Radar#1 ch. B�length = (num freqs * 8) bytes��Encoder Data Packet�length =  24 bytes��



	The Encoder Data Packet contains 6 four byte floating point numbers. These 	numbers contain the scan device's position at the start and end of a chirp sequence 	as shown below:



Scan axis position at start of chirps�4 byte float��Step axis position at start of chirps�4 byte float��Scan axis position at end of chirps�4 byte float��unused�4 byte float��unused�4 byte float��unused�4 byte float��





	Putting it all together, a file described by the header above, would appear as:





ASCII Header�4096 bytes��

Target Bkg for Radar#0 ch. A�(1601 * 8) bytes��Target Bkg for Radar#1 ch. B�(401 * 8) bytes��Target Bkg for Radar#0 ch. A�(1601 * 8) bytes��Target Bkg for Radar#1 ch. B�(401 * 8) bytes��Target Bkg for Radar#0 ch. A�(1601 * 8) bytes��Target Bkg for Radar#1 ch. B�(401 * 8) bytes��

Cal. Factor for Radar#0 ch. A�(1601 * 8) bytes��Cal. Factor for Radar#1 ch. B�(401 * 8) bytes��Cal. Factor for Radar#0 ch. A�(1601 * 8) bytes��Cal. Factor for Radar#1 ch. B�(401 * 8) bytes��Cal. Factor for Radar#0 ch. A�(1601 * 8) bytes��Cal. Factor for Radar#1 ch. B�(401 * 8) bytes��

Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��-30.00, 0.0, -30.0, 0.0, 0.0, 0.0�24 bytes��

Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��-29.75, 0.0, -29.75, 0.0, 0.0, 0.0�24 bytes��

Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��-28.50, 0.0, -28.50, 0.0, 0.0, 0.0�24 bytes��.

.

.

Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��29.75, 0.0, 29.75, 0.0, 0.0, 0.0�24 bytes��

Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��Data From Radar#0 ch. A�(1601 * 8) bytes��Data From Radar#1 ch. B�(401 * 8) bytes��30.00, 0.0, 30.00, 0.0, 0.0, 0.0�24 bytes���JUNCTION RANCH RADAR CROSS SECTION RANGE

NAWC C3206

China Lake, CA  93555

(619) 939-6076



Contacts:  John Denson    (619) 939-6077

	John Lelas        (619) 939-6078



FORMAT # 1 - COMPUQUEST FORMAT





Summary:	A CompuQuest Processed Data Tape is a 9-track magnetic tape containing 		raw radar data. The tape itself consists of a series of files separated by End-			Of-File marks. Each file is composed of a number of tape blocks, each 			containing 8192 bytes. A description of the tape is found in the following 			four tables. Table 1 presents the general structure of the data tape. Table 2 			presents the format of the Tape Directory, the first file on the  tape. Table 3 		presents the format of the File Header, which contains a description of 			how the radar data in each file was collected.



		Tables 4 and 5 present the format of each data block depending on whether 		a 4 byte or 2 byte format is in use. The standard tape uses a 4 byte format, 			presented in Table 4,  because of its greater precision. On certain occasions 		where higher throughput is required, or where a more compact format is 			required, a 2 byte format is used. The ASCII value located at bytes 37 and 			38 in the file header can be used to determine which format is being used. 			A "2" indicates that a 4 byte format is being used, while a "1" indicates that 		a 2 byte format is being used.



		The actual type of format used to record each value is indicated in each 			table under the heading labeled "TYPE". As a general rule, data recorded 			in the Directory and the File Headers are recorded in ASCII. There are 			three general type of formats:



		(1) A# - This format indicates a character string # characters long. For 			example, A8 would indicate a character string 8 letters long such as 			"TESTPLAN".



		(2) I# - This format indicates a number with out a decimal point with the 			indicated number of digits. For example, I2 would indicate a number such 			as "26".



		(3) F#.# - This format indicates a number with a embedded decimal. The 			numbers indicated the numbers of digits total, and the number of digits to 			right of decimal. For example, F6.2 would indicate a number such as 			"123.45".



		Raw radar data is recorded in a binary format using either a 4 byte, 				indicated by the symbol "I*4", or a 2 byte format, indicated by the symbol 			"I*2". The raw data, in either format, represents the sum of the individual I 		or Q values measured during the test. The calibration constants can be used 		directly by normalizing the recorded data to a value between 0 and 1. The 			normalization factor for 4 byte data is 2^30 or  1,073,741,824. The 				normalization factor for 2 byte data is 2^15, or 32,768.

�TABLE 1:  GENERAL TAPE STRUCTURE







				Beginning of Tape



				End-Of-File Mark



				Tape Directory (See Table 2)

				Reserved Block

				Reserved Block



				End-Of-File Mark



				File 1 Header (See Table 3)

				File 1 Data Block 1 (See Table 4)

				File 1 Data Block 2

					.

					.

					.

				File 1 Last Data Block



				End-Of-File Mark



				File 2 Header

				File 2 Data Block 1

					.

					.

					.

				File 2 Last Data Block



				End-Of-File Mark



				File 3 Header

					.

					.

					.

					.

					.

				Last File Last Data Block



				End-Of-File Mark



				End-Of_File Mark

				

�Directory:

TABLE 2 : TAPE DIRECTORY FORMAT









	Byte		  Name		Type	          Description



	   1		TAPENAME	  A8		Tape name

	   9		TCMONTH	 I*2		Month created

	  11		TCDAY	 I*2		Day created

	  13		TCYEAR	 I*2		Year created

	  15		TCHOUR	 I*2		Hour created

	  17		TCMINUTE	 I*2		Minute created

	  19		TMMONTH	 I*2		Month last modified

	  21		TMDAY	 I*2		Day last modified

	  23		TMYEAR	 I*2		Year last modified

	  25		TMHOUR	 I*2		Hour last modified

	  27		TMMINUTE	 I*2		Minute last modified

	  29		TNFILES	 I*2		Number of files

	  31		TNBLOCKS	 I*2		Number of blocks

	  33		TDESCRIPTION    	A40		Tape description



	  73			A952		Reserved



	1025			A32		File 1 Description

							  (See below)

	1057			A32		File 2 Description

	    .			  .			.

	    .			  .			.

	    .			  .			.

	5089			A32		File 128 Description



	5090			A3103		Reserved









FILE DESCRIPTION FORMAT





	   1		TFNAME		  A8		File name

	   9		TFLENGTH		  A5		Number of Data Block

	  14		TFDATE		  A8		Date created

	  22		TFTIME		  A5		Time created

	  27					  A6		Reserved

�File Header :



TABLE 3 : FILE HEADER FORMAT







  Byte	   Name	          Type		            Description



 1    	TPFILENAME	     	I4	 	NO. OF THIS FILE ON TAPE

 5   	TFNAME	    	A8	 	NAME OF THIS FILE

13	TFLENGTH               	A5	 	NO. OF BYTES IN FILE

18	TFDATE	    	A8	 	FILE CREATION DATE XX/XX/XX

26	TFTIME	    	A5	 	FILE CREATION TIME XX:XX

31    	TFDESCRIPTOR      	A6	 	FILE DESCRIPTION

37	IFORMAT                  	I2	 	1=2 BYTE DATA 2=4 BYTE DATA

39	MAXPOINTS            	I4   		MAX DATA POINTS IN BUFFER

43	MAXDPAIRS            	I4	 	MAX NUMBER OF I, Q PAIRS

47    	MAXEPAIRS	     	I4	 	MAX NUMBER OF AZ/EL PAIRS

51	TAPEENABLED      	L1	 	TAPE IS ENABLED IF TRUE

52	 DISKENABLED       	L1	 	DISK IS ENABLED IF TRUE

53	 PRF	 	     	I9	 	RADAR PRF IN Hz

62	 IPW(16)      	   	16I6	 	PULSE WIDTH BY ELEMENT IN NS

158    	VBW(16)      	    	16I4   		VIDEO BANDWIDTH IN MHz 

222	 RGFLAG(4)     	    	4I1   		RANGE GATE FLAG (1=ENABLED)

226    	IRANGE(4)     	    	4I6   		RANGE IN NS

250   	 ERANGE	     	I6   		END RANGE FOR RG#1 IN NS

256   	 IFTATTN	     	I4	 	Tx IF ATTENUATOR IN dB

260   	IFRATTN	    	I4	 	Rx IF ATTENUATOR IN dB

264   	 RFATTN(16)   	    	16I4   		RF ATTENUATION IN dB

328   	 CSTRTBAM            	I5	 	START COLLECT ANGLE IN BAMs

333    	CENDBAM        		I5   		END COLLECT ANGLE IN BAMs

338    	ANGWIDTH     	    	F6.1   		TOTAL COLLECT ANGLE (DEGREES)

344    	STRTANG       	    	F6.1  		START COLLECT ANGLE (DEGREES)

350    	ENDANG       	    	F6.1   		END COLLECT ANGLE (DEGREES)

356   	PSTRTBAM(4)         	4I5   		PLOT STARTING ANGLE IN BAMs

376   	 PENDBAM(4)          	4I5   		PLOT STARTING ANGLE IN BAMs

396    	STRTTIME	    	F6.1   		START COLLECT TIME (SECONDS)

402    	ENDTIME      	    	F6.1   		END COLLECT TIME (SECONDS)

408    	TOTALTIME    	   	F6.1   		LENGTH COLLECT TIME (SECONDS)

414    	RSETUPNUM           	I2   		RADAR SETUP NUMBER

416    	NUMPLOTS              	I2   		NUMBER OF PLOTS IN REALTIME

418    	RCSMIN(4)   	    	4F6.1   		PLOT Y-AXIS MIN VALUE

442    	RCSDYN(4)   	    	4F6.1   		PLOT Y-AXIS DYNAMIC RANGE

466    	RCSMAX(4)   	    	4F6.1   		PLOT Y-AXIS MAX VALUE

490    	PTYPE(4)      	    	4I1   		PLOT TYPE

494    	PLTRG(4)      	    	4I2   		PLOT RANGE GATE

502   	 PLTFQ(4)      	    	4I2   		PLOT FREQUENCY

510    	PLTINTEG(4)   	    	4I6   		PLOT INTEGRATION

534   	 CLASSLBL      	   	A24   		CLASSIFICATION

562   	 PLOTTITLE(4) 	  	4A20   		PLOT TITLES

642   	NUMWFS         	     	I2   		NO. OF ELEMENTS IN WAVEFORM

644    	COMMLBL1     	  	4A40   		COMMENT #1 FOR PLOT

804    	COMMLBL2(4)      	4A40   		COMMENT #2 FOR PLOT

964   	TxMODE(16)   	   	16I2   		Tx MODE 0=OFF 1=PULSE 2=ON

996    	RxMODE(16)   	   	16I2   		Rx MODE O=OFF 1=PULSE 2=ON

1028   	TxWIDTH(16)  	   	16I5   		Tx BRACKET WIDTH IN NS

1108    	RxWIDTH(16)  	   	16I5   		Rx BRACKET WIDTH IN NS

1268    	RxDELAY(16)  	   	16I5   		Rx BRACKET DELAY IN NS

1348    	FQBASE(16)	   	16F12.2   	BASE FREQ FOR ELEMENT IN KHz

1540    	FQBW(16)  	   	16F12.2   	BANDWIDTH FOR ELEMENT IN KHz

1732    	FQSTEPS(16)  	   	16I4   		NO. OF STEPS FOR EACH ELEMENT

1796    	FQPOL(16)    	   	16I1   		POLARIZATION FOR EACH ELEMENT

1812    	FQNCI(16)    	   	16I2   		TOTAL INTEGRATION (ELEMENT)

1892    	FQRFATTN(16) 		16I4   		RF ATTENUATION (EACH ELEMENT)

1956    	FQRFBAND(16)      	16I2   		BAND ID FOR EACH ELEMENT

1988    	RFINDEX        	       	I2   

1990    	TOTALFQSTEPS       	I6   		TOTAL FQ STEPS IN TABLE

1996    	POINTSINABLE         	I6  		NUMRGS*TOTALFQSTEPS

2002        DATCOLMODE         	I2   		DATA COLLECTION MODE

2004    	DATCOLOUTPUT     	I2   		DATA COLLECTION OUTPUT FLAG

2006    	DATCOLFILE           	A8   		DATA COLLECTION FILE NAME

2014    	DATCOLLIMITS       	I2  		DATA COLLECTION LIMITS

2016    	PLOTSTRT(4)       	4F6.1   		X-AXIS PLOT MIN

2040    	PLOTEND(4)         	4F6.1  		X-AXIS PLOT MAX

2064    	PLTPROCESS(4)      	4I2   		TYPE OF PROCESSING (EA. PLOT)

2072    	PLTSTEP(4)              	4I4   		WHICH STEP IN CHIRP TO USE

2088    	PSPAN0(4)               	4L1  		DOES PLOT SPAN 0 DEGREES

2092    	PSPAN360(4)           	4L1   		DOES PLOT SPAN 360 DEGREES

2096    	CSPAN0                     	L1   		DOES COLLECT PASS 0 DEGREES

2097    	CSPAN360                 	L1   		COLLECT COVER 360 DEGREES?

2098    	PLTXPOINTS(4)      	4I6   		NO. OF X-AXIS POINT TO PLOT

2122    	PLTFFTRNG(4)	 	4F8.3  		LIMITS OF DOWNRANGE PLOT 

2154    	PLTFFT(2,4)	 	8F8.3   		FFT AXIS EXTREMES

2218    	dRANGE(4)   		4F8.3   		RANGE STEP (FT)/FFT PLOT STEP

2250    	NFFT           	    	I4   		NUMBER OF POINTS IN FFT

2254    	HWNCI(16)             	I6I6   		H/W NORMALIZATION FOR INTEG.

2350    	TOTINTEG(4)          	4I6   		TOTAL INTEG. DONE (EACH PLOT)

2374    	EXTRANORM(4)   	4F8.3   		EXTRA S/W NORMAL (EACH PLOT)

2406    	IWEIGHT                   	I2   		TYPE OF WEIGHTING

2408    	PLTCAL(4)   	  	4F8.3   		ABSOLUTE CAL FOR EACH PLOT

2440    	FQCAL(16)  		16F8.3   	ABSOLUTE CAL FOR EACH ELEMENT

2568    	CALTYPE(4)            	4I2   		TYPE OF CALIBRATION (EA.PLOT)

2576    	NUMBERCALFILES 	 I4   		NUMBER OF TAPE CAL FILES

2580    	CALFILE(16)		16F8.3   	WAVEFORM ELEMENT # (i-TH CAL)

2612    	SCFQ(8)       	     	8I2   		STRIP CHART CHANNEL FREQUENCY

2628    	SCRG(8)       	     	8I2   		STRIP CHART CHANNEL RNG GATE

2644    	SCPROCESS(8)          	8I2   		STRIP CHART CHANNEL PROCESS

2660			   	A5533  		RESERVED	









�Data :



TABLE 4 : 4 BYTE DATA BLOCK FORMAT



      	Byte    Name            Type             Description



	    1    	I(i)     		I*4	 I for ist element (see below)

	    5    	Q(i)     		I*4	 Q for ist element

	    9 	I(i+1)    		I*4    	 I for (i+1)th element

	   13  	Q(i+1)     	I*4    	Q for (i+1)th element

         	     .              .                             .                                  .

	     .              .                             .                                  .

	     .              .                             .                                  .  

	 7161  	I(i+895)   	I*4     	I for (i+895)th element

	 7165  	Q(i+895)   	I*4     	Q for (i+895)th element

	 7169   	AZ(1)     	I*4     	Azimuth   angle (1) in BAMs

      	 7173   	EL(1)     	I*4     	Elevation angle (1) in BAMs

  	 7177   	AZ(2)     	I*4    	Azimuth   angle (2) in BAMs

	 7181   	EL(2)    		I*4     	Elevation angle (2) in BAMs

	     .	   .                              .	                     .

	     .	   .                              .	                     .

	     .	   .                              .	                     .

	 7609   	AZ(56)    	I*4	 Azimuth angle (56) in BAMs

	 7613   	EL(56)    	I*4	 Elevation angle (56) in BAMS

	 7617 	Reserved  	C550        Reserved

	 8169       A0	  	I*2     	A0 flag

	 8171  	Reserved  	C21     	Reserved



	Total elements in frequency table = SUM(m(i)*n,i=1,n)

		where :	m(i) = number of steps in waveform i

			 n    = number of waveforms



	       Element #             	Description



		1		1st frequency in waveforn 1

		2		2nd frequency in waveform 1

	          .				   .

			.				   .

			.				   .

	        m(1)		m(1)th frequency in waveform 1

	       m(1)+1	     	1st frequency in waveform 2

	       m(1)+2		2nd frequency in waveform 2

			.				   .

			.				   .

	          .				   .



      	Sum(m(i)*n,i=1,n)  	m(n)th frequency in waveform n



If A0 flag=0, the first element in a block is the first frequency in the first waveform. If this is not true, the element number must be calculated from previous data block.

�

TABLE 5 : 2 BYTE DATA BLOCK FORMAT



              Byte    Name             Type              Description



	    1    	I(i)    	 	I*2	 I for ist element (see below)

	    3    	Q(i)     		I*2	 Q for ist element

	    5  	I(i+1)       	I*2     	 I for (i+1)th element

	    7  	Q(i+1)    	I*2     	Q for (i+1)th element

         	    .    	     .        	  .               	 .

	    .    	     .        	  .            	 .

	    .   	     .        	  .            	 .

	 7161 	 I(i+1791)  	I*2     	I for (i+1791)th element

	 7165 	Q(i+1791)  	I*2     	Q for (i+1791)th element

	 7169   	AZ(1)    		I*4     	Azimuth angle (1) in BAMs

      	 7173  	EL(1)     	I*4     	Elevation angle (1) in BAMs

  	 7177   	AZ(2)     	I*4     	Azimuth angle (2) in BAMs

	 7181   	EL(2)     	I*4     	Elevation angle (2) in BAMs

	    .	     .	   	  .		   .

	    .	     .	   	  .		   .

	    .	     .	   	  .		   .

	 7609   	AZ(56)    	I*4	 Azimuth angle (56) in BAMs

	 7613   	EL(56)    	I*4	 Elevation angle (56) in BAMS

	 7617 	Reserved 	C550    	Reserved

	 8169       A0	   	I*2     	A0 flag

	 8171  	Reserved   	C21     	Reserved



	Total elements in frequency table = SUM(m(i)*n,i=1,n)

		where :	m(i) = number of steps in waveform i

			 n    = number of waveforms



	      Element #             		Description



		1		1st frequency in waveforn 1

		2		2nd frequency in waveform 1

	          	.			          .

		.			          .

		.			          .

	        m(1)		m(1)th frequency in waveform 1

	       m(1)+1	     	1st frequency in waveform 2

	       m(1)+2		2nd frequency in waveform 2

		.			          .

		.			          .

		.			          .



      	Sum(m(i)*n,i=1,n) 	 m(n)th frequency in waveform n



If A0 flag=0, the first element in a block is the first frequency in the first waveform. If this is not true, the element number must be calculated from previous data block.

�NCCOSC/RD T & E DIVISION

Code 755

San Diego, CA  92152-5000

(619) 553-2496



Contacts:  M. Prickett      (619) 553-2496

	Scott Jones     (619) 553-2507







FORMAT # 1 - NRAD STANDARD DATA FILE (SDF)





Summary:	Data collected by the NOSC RCS/ISAR software are stored in VAX/VMS 		files-11 format.  Currently the following data file formats and their default 			VAX filename extensions are defined:



	STEPPED-FREQUENCY STANDARD DATA FILES	(filename.SDF)

	RADAR LOG FILES						(filename.RL)

	FILE SCAN PRINT FILES					(filename.FSP)

	RCS DATA FILES						(filename.RCS)

	REAL IMAGE FILES					(filename.RMG)

	BYTE IMAGE FILES					(filename.BMG)

	STANDARD DATA SET PLOT FILES			(filename.SDS)



�STEPPED-FREQUENCY STANDARD FILE DATA FORMAT



Stepped-frequency data files consist of fixed length records containing critical radar performance parameters and I and Q samples.  The first record of a file contains a 256 byte file header.  After the header is a series of burst records.  Each burst record contains a 128 byte data header followed immediately by the I and Q data samples.  The fixed record length of each data file is determined by the number of frequency steps per burst.  Each data header is 128 bytes and each frequency step is either a FORTRAN COMPLEX data word consisting of 8 bytes or a pair of 8 bit BYTES for each I/Q sample.  Thus, the total number of bytes per record is :



	128 + (NUMBER_OF_FREQUENCY_STEPS*8)	for COMPLEX data

or

	128 + (NUMBER_OF_FREQUENCY_STEPS*2)	for BYTE data



FILE HEADER

(256 BYTES)�UNUSED��DATA HEADER

(128 BYTES�     FREQUENCY SAMPLES        (1st BURST)

I|Q|I|Q|I|Q| . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I|Q|I|Q��DATA HEADER

(128 BYTES�     FREQUENCY SAMPLES        (2nd BURST)

I|Q|I|Q|I|Q| . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I|Q|I|Q��o

o

o



DATA HEADER

(128 BYTES�     FREQUENCY SAMPLES        (LAST BURST)

I|Q|I|Q|I|Q| . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I|Q|I|Q���EIGHT BIT IMAGE DATA FORMAT



The first record of a file contains a 256 byte file header.  After the file header is a series of image frames.  Each image frame is preceded by an 128 byte image data header.  The image data header is a replica of the burst data header obtained from the first burst of the stepped frequency data frame.  The image data header is followed immediately by a series of image lines consisting of eight bit pixel values.  The number of image lines per frame is determined by the number of bursts per frame used by the imaging program which generated the image data file.  The fixed record length of an image file is determined by the number of pixels in an image line.  This corresponds directly to the number of frequency steps per burst used during collection.  Thus, the total number of bytes per record is:



	256 or NUMBER_FREQUENCY_STEPS_PER_BURST  (whichever is larger)



 

FILE HEADER

(256 BYTES)�UNUSED��IMAGE HEADER

(128 BYTES)�UNUSED��EIGHT BIT PIXEL VALUES

(NUMBER_FREQUENCY_STEPS_PER_BURST)��o

NUMBER OF LINES PER IMAGE

o

EIGHT BIT PIXEL VALUES

(NUMBER_FREQUENCY_STEPS_PER_BURST)��o

o

o

FILE HEADER

(256 BYTES)�UNUSED��IMAGE HEADER

(128 BYTES)�UNUSED��EIGHT BIT PIXEL VALUES

(NUMBER_FREQUENCY_STEPS_PER_BURST)��o

NUMBER OF LINES PER IMAGE

o

EIGHT BIT PIXEL VALUES

(NUMBER_FREQUENCY_STEPS_PER_BURST)���

Directory:	VAX/VMS files-11 format





File Header:	The SFH record contains 256 bytes of support information 					associated with the run.  In addition, these records contain those 				parameters that remain static throughout the run (i.e. Target name, PRF, 			Pulse Width....)



Standard File Header



Description�Type�Byte Count������File number�Integer�2��Target name�ASCII�24��Target serial number�ASCII�8��Target ID�Integer�2��Date�Integer�4��File time�Integer�4��Radar name�ASCII�8��Waveform type�ASCII�8��Test mode�Integer�2��Recorder mode�Integer�2��Radar mode�Integer�4��Number of synthesizers�Integer�2��Pulse width�Real�4��PRF�Real�4��Data sets per record�Integer�2��Base frequency�Real�4��Delta frequency�Real�4��Samples per profile�Integer�2��Video bandwidth�Real�4��Resolution�Real�4��Data type�ASCII�2��Frame size�Integer�2��Reserved�Integer�154��

�Data:	The SDH record comprises 128 bytes which contains those parameters that vary 	throughout the run (i.e., Roll, Pitch, Heading, IF Attenuation....)  Each burst of the 	step-frequency waveform contains N pulses. 



Standard Data Header



Description�Type�Byte Count������Raw record count�Integer�4��Data set number�Integer�2��Profile number�Integer�4��Profile time�Integer�4��Event marker�Integer�2��New PRF�Real�4��Range�Real�4��Azimuth�Real�4��Elevation�Real�4��Horizontal if attenuation�Integer�2��Vertical if attenuation�Integer�2��Track status�Integer�4��Radar status�Integer�4��Profile type�ASCII�2��Channel�ASCII�2��Polarization type�ASCII�2��Center bin�Integer�2��Apparent length�Integer�2��Target heading�Integer�2��Target aspect�Integer�2��Target elevation�Integer�2��Correlation track�Integer�2��Signal to noise ratio�Integer�2��Roll�Real�4��Pitch�Real�4��Heading�Real�4��Frame number�Integer�2��Bistatic angle�Integer�2��Maximum RCS�Real�4��Total RCS�Real�4��Motion status�Integer�2��Reserved�Integer�32�������NCCOSC/RD T & E DIVISION

Code 755

San Diego, CA  92152-5000

(619) 553-2496



Contacts:  M. Prickett      (619) 553-2496

	Scott Jones     (619) 553-2507







FORMAT # 2 - NRAD WIDEBAND AVERAGED RCS DATA FILE (RCS)





Summary:	Each data file is comprised of a file header followed by a collection of data 			samples.  For each data sample, there is a 64 byte data header followed by 			a 4 byte RCS value.





Directory:	VAX/VMS files-11 format





File Header:	The file header contains 256 bytes of support information 					associated with the run.  In addition, these records contain those 				parameters that remain static throughout the run (i.e. Target name, PRF, 			Pulse Width....)



Standard File Header



Description�Type�Byte Count������File number�Integer�2��Target name�ASCII�24��Target serial number�ASCII�8��Target ID�Integer�2��Date�Integer�4��File time�Integer�4��Radar name�ASCII�8��Waveform type�ASCII�8��Test mode�Integer�2��Recorder mode�Integer�2��Radar mode�Integer�4��Number of synthesizers�Integer�2��Pulse width�Real�4��PRF�Real�4��Data sets per record�Integer�2��Base frequency�Real�4��Delta frequency�Real�4��Samples per profile�Integer�2��Video bandwidth�Real�4��Resolution�Real�4��Data type�ASCII�2��Frame size�Integer�2��Reserved�Integer�154��



Data:	



Description�Type�Byte Count������Target Attitude and Position Data��64��Target RCS��4��

NOTE:	The target RCS value is a wideband average, not the RCS of an individual 		frequency step.



�NAWCAD

Chesapeake Test Range Department

Building 1406

Patuxent River, MD  20670-5304

(301) 863-1188



Contact:  James Tuttle                  (301) 863-1188 ext. 1211

	Anthony Winkelmann	(301) 863-1188 ext. 1312





FORMAT #1



Summary:  There is only one file written to a 9-track tape.  The file is comprised of numerous records.  We write to tape in 32K blocks.  Since records written to tape are of varying lengths, a block may contain records or a record can be spread out over several blocks.  There is a header for each record but not for each block. 



The record layout on a tape is as follows:



BOT:



	mission data base table record



	stage change record (to pre step calibration)

	raw data records



	pre initial step calibration table record

	pre final step calibration table record



	stage change record (to pre sphere calibration

	raw data records



	pre sphere calibration table record

	pre wind data table 

	pre correction constant table record



	stage change record (to RCS measurements)

	raw data records



	RCS percentile table record



	stage change record (to post step calibration)

	raw data records



	post initial step calibration table record

	post final step calibration table record



	stage change record (to post sphere calibration)

	raw data records



	post sphere calibration table record

	post wind data table record

	post correction constant table record



	stage change record (to quit)

EOT:





Directory:  None





File Header:  Each record contains a fixes size header with the following data:



Description	Type	  Byte Count



Record type	Integer	4

Time	Integer	4

Status	Integer	4

Length	Integer	4









Data:  The different data type records (target return amplitude data, time space position data) are written to tape in no set order.  However, because each record is time stamped with a IRIG-B reference time, data records that are read from tape are correlated to one another.  When the raw time space positioning data is read from the 9-track tape, it is sent through a Least Squares Filter that will generate curve fitting coefficients for the target's flight path.  The coefficients along with the time stamp from the radar return data allow a "predictive or fitted" target orientation and position to be generated which corresponds to the exact time of the radar return.



The system collects target scattering data from up to eight different radio frequency sources concurrently.  The data from the eight different sources is differentiated from one another during processing by means of a byte field in the raw amplitude data record that is written to tape.  The field "adx" in the �response_send_peaks structure contains an index to the RF source (0,...,7), and this field is used by the data processing software to differentiate the data collected by the eight different RF sources.



1.  Setup Parameters



The mission data base table record is written to tape in the beginning and whenever the user makes a changes to a parameter in the data base.  The entire table is written as one record.



Description	Type	  Byte Count



Project title	ASCII	16

Classification	Integer	1

Classified by	ASCII	16

Date	ASCII	16

Aircraft	ASCII	16

Engineer	ASCII	16

PIR/flight number	ASCII	16

Mission Description	ASCII	80

Site name	ASCII	12

Gigatronic model	Integer	4

Transmit power	Real	8

Transmit average power	Real	8

Transmit power loss	Real	8

Transmit duty cycle	Real	8

Transmit gain	Real	8

Receive gain	Real	8

Frequency	Real	8

Attenuation	Real	8

PRF	Integer	4

Pulse width	Integer	4

Polarization	Integer	4

Latitude	Real	8

Longitude	Real	8

Height	Real	8

Geodetic position	Structure

Geocentric position	Structure

Rotate	Real	8*9

Tracker name	ASCII	10

Stream ID	Integer	2

Latitude	Real	8

Longitude	Real	8

Height	Real	8

Geodetic position	Structure

Geocentric position	Structure

Rotate	Real	8*9

Gigatronic address	Integer	4

Power meter address	Integer	4

Power interval	Integer	4

Waveform interval	Integer	4

Magnetic north enable	Boolean	1

Magnetic north offset	Real	8

TM enable	Boolean	1

FIU enable	Boolean	1

Size of sphere	Integer	4

Theoretical RCS	Real	8

Normalization constant	Real	8

Center elevation	Real	8

Elevation limit	Real	8

3D flight scale	Structure	5*16

     where structure is defined as:

            Start angle	Real	8

            Stop angle	Real	8

Jammer name	ASCII	12

Normalizing range	Real	8

Antenna sector start angle	Integer	4*2

Antenna sector end angle	Integer	4*2

Transmit power in sector	Real	4*8

Frequency in MHz	Real	8

Attenuation	Real	8

PRF	Integer	4

Pulsewidth	Integer	4

Polarization	Integer	4

Spare	Real	10*8

Mission type	Integer	1





NOTE:  The following table can only be changed before the realtime system is loaded since these parameters dictate memory allocation on global memory board.



�

2.   SDAS Program



This record contains the program code uploaded to the digitizer (SDAS) that the SDAS executes in order to digitize and collect the data.



Description	Type	  Byte Count



ADX unit	Integer	1

Control	Integer	1

Reserved	Integer	1

Processor address	Integer	1

Block size	Integer	2

Start address of ADX	Integer	2

Program code	Integer	2*128





3.   SDAS Data



This record contains data sent down by the digitizer (SDAS) and is either one of two different data types:  1) amplitude data of target peak return, and 2) digitized pulse return of target.



	1.  Peak Return Data



	The record written to tape is of the following structure:



Description	Type	  Byte Count



ADX unit	Integer	1

Control	Integer	1

Reserved	Integer	1

Processor address	Integer	1

Error message	Integer	2

Block size	Integer	2

Peak header	Integer	2

Data array	Integer	2*1000



NOTE:  The SDAS sends down this data at a rate of 20 Hz.  Hence, for measurements with pulsed RF with a PRF of 640, the data array will contain 32 values, each being the measured peak response of the 32 successive pulses in that time frame.

�

2.  Waveform Data



The record written to tape is of the following structure:



Description	Type	  Byte Count



ADX unit	Integer	1

Control	Integer	1

Reserved	Integer	1

Processor address	Integer	1

Error message	Integer	2

Block size	Integer	2

Skin index	Integer	2

JPS index	Integer	2

Jammer index	Integer	2

Data array	Integer	2*200



NOTE:  The SDAS sends down this data at a rate of 4Hz.  For measurements with pulsed RF, the data array will contain values of a single digitized pulse return.





4.  Initial Step Calibration Table



This record contains the median A/D voltage count for each Gigatronic dB power step.



Description	Type	  Byte Count



Voltage count array	Integer	2*131

Actual dB array	Real	4*131



NOTE:  This table is repeated 8 times.



�5.  Sphere Calibration Table



This record contains the preprocessed data received from a sphere as it traveled from one 25 yard cell to the next.



Description	Type	  Byte Count



Sum	Real	8

Sum squared	Real	8

Normalized sum	Real	8

Normalized sum squared	Real	8

Azimuth	Real	8

Elevation	Real	8

Number of samples	Real	8

Median return power	Real	8

Median normalized power	Real	8

Binned power array	Integer	2*400

Binned normalized array	Integer	2*400



NOTE:  This table is repeated 1280 times (one for each 25 yard cell); which

              is in turn repeated 8 times for the different frequency sources.





6.  TSPI Data



This record is written as a concentration of several different TSPI data formats received from a Data Buffer and Protocol Converter (DBPC) every 1/20 second.  These formats include raw radar tracking data format, time only data format, telemetry data format and functional interface unit (FIU) data format.



	1.  Raw Data Tracking Data



Description	Type	  Byte Count



stream_request_format:6	Integer	4

stream_request:10	Integer	4

stream_format:6	Integer	4

stream_id:10	Integer	4

th:2	Integer	4

uh:4	Integer	4

tm:3	Integer	4

um:4	Integer	4

ts:3	Integer	4

us:4	Integer	4

hms:4	Integer	4

tms:4	Integer	4

ums:4	Integer	4

:19	Integer	4

self_test:1	Integer	4

event_2:1	Integer	4

event_1:1	Integer	4

hd:2	Integer	4

td:4	Integer	4

ud:4	Integer	4

az_sign:1	Integer	4

azimuth:27	Integer	4

az_status:4	Integer	4

el_sign:1	Integer	4

elevation:27	Integer	4

el_status:4	Integer	4

range_overflow:1	Integer	4

range_yards:27	Integer	4

rng_status:4	Integer	4

:8	Integer	4

single_2_noise_ratio:8	Integer	4

rng_unknown:3	Integer	4

rng_bw:1	Integer	4

el_unknown:2	Integer	4

az_unknown:2	Integer	4

angle_bw:1	Integer	4

pulse_width:2	Integer	4

search:1	Integer	4

on_axis_track:1	Integer	4

beacon:1	Integer	4

tx_status:1	Integer	4

test:1	Integer	4

:32	Integer	4





	2.  Time Only Data



Description	Type	  Byte Count



stream_request_format:6	Integer	4

stream_request:10	Integer	4

stream_format:6	Integer	4

stream_id:10	Integer	4

th:2	Integer	4

uh:4	Integer	4

tm:3	Integer	4

um:4	Integer	4

ts:3	Integer	4

us:4	Integer	4

hms:4	Integer	4

tms:4	Integer	4

ums:4	Integer	4

:19	Integer	4

self_test:1	Integer	4

event_2:1	Integer	4

event_1:1	Integer	4

hd:2	Integer	4

td:4	Integer	4

ud:4	Integer	4

:16	Integer	4

thy:4	Integer	4

hy:4	Integer	4

ty:4	Integer	4

uy:4	Integer	4





	3.  Telemetry Data



Description	Type	  Byte Count



stream_request_format:6	Integer	4

stream_request:10	Integer	4

stream_format:6	Integer	4

stream_id:10	Integer	4

time	Integer	4

spare	Integer	4

roll_attitude	Integer	4

pitch_attitude	Integer	4

heading_attitude	Integer	4

unknown[10]	Integer	4



	4.  FUI  Data



Description	Type	  Byte Count



stream_request_format:6	Integer	4

stream_request:10	Integer	4

stream_format:6	Integer	4

stream_id:10	Integer	4

th:2	Integer	4

uh:4	Integer	4

tm:3	Integer	4

um:4	Integer	4

ts:3	Integer	4

us:4	Integer	4

hms:4	Integer	4

tms:4	Integer	4

ums:4	Integer	4

:22	Integer	4

hd:2	Integer	4

td:4	Integer	4

ud:4	Integer	4

:12	Integer	4

event_4:1	Integer	4

event_3:1	Integer	4

event_2:1	Integer	4

event_1:1	Integer	4

:15	Integer	4

data_on:1	Integer	4





7.  Change Information



This record contains change information.  It is written to tape anytime the operator changes a variable setting of a SDAS, changes changes the primary or backup radar, changes the processing stage of the system, turns data on/off or marks an event.



Description	Type	  Byte Count



Process stage	Integer	1

Data ON mark	Boolean	1

Primary tracking radar	Integer	1

Backup tracking radar	Integer	1

Event index	Integer	2

Event marker array	ASCII	30 * 20

SDAS variables	Structure	8*28



     where the VARIABLES structure is defined:



          Description	Type	  Byte Count



          Data selection	Integer	2

          Wave sample size	Integer	2

          Wave window size	Integer	2

          Skin offset	Integer	2

          JS offset	Integer	2

          Jam offset	Integer	2

          Skin window size	Integer	2

          JS window size	Integer	2

          Jam window size	Integer	2

          Wave offset	Integer	2

          Skin sample size	Integer	2

          JS sample size	Integer	2

          Jam sample size	Integer	2

          Peak array size	Integer	2



NOTE:  This structure is repeated 8 times.





9.  Final Step Calibration Table



This record contains the final step calibration look up table:  interpolation of the initial table provides a power value (dBm) for every voltage count of A/D.



Description	Type	  Byte Count



Power level array	Real	4 * 4096

Upper count	Integer	2

Lower count	Integer	2



NOTE:  This structure is repeated 8 times.





10.  Wind Summary



This record contains wind summary information.



Description	Type	  Byte Count



X wind velocity	Real	8

Y wind velocity	Real	8

X wind sum	Real	8

Y wind sum	Real	8

Counts	Integer	4



NOTE:  This structure is repeated 200 times.

�11.  Correction Constants



This record contains the correction factors used in RCS calculations to account for atmospheric attenuation and other system losses.  Correction factors are computed from sphere return data collected over a region of 25 year range cells.



Description	Type	  Byte Count



Correction factor	Real	8

Start cell array	Integer	2 * 8

End cell array	Integer	2 * 8



NOTE:  This structure is repeated 8 times.





12.  RCS Summary



This record contains processed RCS data in "percentile tables" based on 1 degree aspect cells for a single depression angle sector (usually 5 degrees). The maximum number of depression cuts allowed per mission is 5 and the maximum number of different frequency sources is 8, so there will be 5*8*360 (14400) percentile tables in the record.



Each percentile table contains 400 bins with the following ranges:



               Bin 1    = [-39.00 dBsm, -38.75 dBsm]

               Bin 2    = [-38.75 dBsm, -38.50 dBsm]

	.

	.

	.

               Bin 400 = [59.75 dBsm, 60.00 dBsm]





Description	Type	  Byte Count



Number of peaks	Integer	4

Accumulation of milliwatts	Real	8

Accumulation of dB squared	Real	8

Accumulation of dB	Real	8

Maximum dB	Real	8

Minimum dB	Real	8

Cell's percentile table	Integer	400*2



�13.  Skin Return Summary



This record contains processed normalized skinb return data in "percentile tables" based on 1 degree aspect cells for a single depression angle sector (usually 5 degrees). The maximum number of depression cuts allowed per mission is 5 and the maximum number of different frequency sources is 8, so there will be 5*8*360 (14400) percentile tables in the record.



Each percentile table contains 400 bins with the following ranges:



               Bin 1    = [-39.00 dBsm, -38.75 dBsm]

               Bin 2    = [-38.75 dBsm, -38.50 dBsm]

	.

	.

	.

               Bin 400 = [59.75 dBsm, 60.00 dBsm]





Description	Type	  Byte Count



Number of peaks	Integer	4

Accumulation of milliwatts	Real	8

Accumulation of dB squared	Real	8

Accumulation of dB	Real	8

Maximum dB	Real	8

Minimum dB	Real	8

Cell's percentile table	Integer	400*2





14.  Jammer Summary



This record contains processed normalized jammer return data in "percentile tables" based on 1 degree aspect cells for a single depression angle sector (usually 5 degrees). The maximum number of depression cuts allowed per mission is 5 and the maximum number of different frequency sources is 8, so there will be 5*8*360 (14400) percentile tables in the record.



Each percentile table contains 400 bins with the following ranges:



               Bin 1    = [-39.00 dBsm, -38.75 dBsm]

               Bin 2    = [-38.75 dBsm, -38.50 dBsm]

	.

	.

	.

               Bin 400 = [59.75 dBsm, 60.00 dBsm]





Description	Type	  Byte Count



Number of peaks	Integer	4

Accumulation of milliwatts	Real	8

Accumulation of dB squared	Real	8

Accumulation of dB	Real	8

Maximum dB	Real	8

Minimum dB	Real	8

Cell's percentile table	Integer	400*2





15.  JPS Summary



This record contains processed normalized JPS return data in "percentile tables" based on 1 degree aspect cells for a single depression angle sector (usually 5 degrees). The maximum number of depression cuts allowed per mission is 5 and the maximum number of different frequency sources is 8, so there will be 5*8*360 (14400) percentile tables in the record.



Each percentile table contains 400 bins with the following ranges:



               Bin 1    = [-39.00 dBsm, -38.75 dBsm]

               Bin 2    = [-38.75 dBsm, -38.50 dBsm]

	.

	.

	.

               Bin 400 = [59.75 dBsm, 60.00 dBsm]





Description	Type	  Byte Count



Number of peaks	Integer	4

Accumulation of milliwatts	Real	8

Accumulation of dB squared	Real	8

Accumulation of dB	Real	8

Maximum dB	Real	8

Minimum dB	Real	8

Cell's percentile table	Integer	400*2



�

16.  Antenna Pattern Summary



This record contains processed antenna pattern data in "percentile tables" based on 1 degree aspect cells for a single depression angle sector (usually 5 degrees). The maximum number of depression cuts allowed per mission is 5 and the maximum number of different frequency sources is 8, so there will be 5*8*360 (14400) percentile tables in the record.



Each percentile table contains 400 bins with the following ranges:



               Bin 1    = [-39.00 dBsm, -38.75 dBsm]

               Bin 2    = [-38.75 dBsm, -38.50 dBsm]

	.

	.

	.

               Bin 400 = [59.75 dBsm, 60.00 dBsm]





Description	Type	  Byte Count



Number of peaks	Integer	4

Accumulation of milliwatts	Real	8

Accumulation of dB squared	Real	8

Accumulation of dB	Real	8

Maximum dB	Real	8

Minimum dB	Real	8

Cell's percentile table	Integer	400*2

�NAWCAD

Chesapeake Test Range Department

Building 1406

Patuxent River, MD  20670-5304

(301) 863-1188



Contact:  James Tuttle                  (301) 863-1188 ext. 1211

	Anthony Winkelmann	(301) 863-1188 ext. 1312







FORMAT #2



Summary:	The data media is a 90 MB Bernoulli drive divided into a number of 			directories. Each directory on the disk will contain ASCII data files of RCS 		measurements on a particular vehicle.  The files may contain one "cut" for a 		number of frequencies or contain a number of "cuts" for a  single 				frequency.  The term "cut" refers to the RCS data collected from a vehicle 			at a certain depression angle and at numerous or all aspect angles.  The 			data set collected from each "cut" and at each frequency is preceded by a 			header line.  (It should be noted that there is no raw data placed in the data 		files.  The RCS data files contain pre-processed RCS data from various 			frequencies, aspect and depression angles.  The RCS data is amplitude only 		computed using raw data collected from a non-coherent measurement 			system at certain polarizations and frequencies.)





Directory:  Standard





File Header:



Description	Type	  Byte Count



Reserved	ASCII	4

Flight number	ASCII	9

Reserved	ASCII	3

Polarization	ASCII	9

Reserved	ASCII	3

Date	ASCII	8

Reserved	ASCII	1

Vehicle	ASCII	11

Reserved	ASCII	1

Classification	ASCII	11

Reserved	ASCII	2

Radar # and frequency	ASCII	8

Reserved	ASCII	1

Depression angle	ASCII	25



NOTE:  The header is written as a "line" with the variables beginning at the indicated column.





Data:	The data set that follows each header line corresponds to the RCS data collected at 	a particular aspect angle.  Each line has the following format:



Description	Type	  Byte Count



Bin number	ASCII	3

Reserved	ASCII	2

Number of samples	ASCII	5

Reserved	ASCII	1

Average RCS	ASCII	4

Reserved	ASCII	1

Standard deviation	ASCII	4

Reserved	ASCII	1

Minimum RCS	ASCII	3

Reserved	ASCII	1

10th percentile	ASCII	3

Reserved	ASCII	1

20th percentile	ASCII	3

Reserved	ASCII	1

30th percentile	ASCII	3

Reserved	ASCII	1

40th percentile	ASCII	3

Reserved	ASCII	1

50th percentile	ASCII	3

Reserved	ASCII	1

60th percentile	ASCII	3

Reserved	ASCII	1

70th percentile	ASCII	3

Reserved	ASCII	1

80th percentile	ASCII	3

Reserved	ASCII	1

90th percentile	ASCII	3

Reserved	ASCII	1

Maximum RCS	ASCII	3



NOTE:  The data set is written as a "line" with each data sample beginning in the indicated column.

________________________________________________________________________
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