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1
INTRODUCTION TC  "1
INTRODUCTION" \l 1 
1.1
Identification TC  "1.1
Identification" \l 2 
The Goldstone Solar System Radar CW Imaging System (CWIS) is the processing system described herein.  It is a component of the Goldstone Solar System Radar (GSSR).
1.2
Overview TC  "1.2
Overview" \l 2 
The Goldstone Solar System Radar (GSSR) is a telecommunication facility that uses the Deep Space Network (DSN) antennas and receivers to generate images of planets and asteroids.  Data products are generated from low resolution delay-Doppler radar imaging of over-spread targets by coherent processing of random hop frequency sequences.  The Data Acquisition System (DAS) is a high-speed data acquisition, storage, processing and display computer.  Baseband CW radar return signals from DSN receivers are digitized at up to 10 MHz.  A high capacity disk drive stores data during real-time acquisition.  An 8 mm tape drive stores archived data.  Parallel processing elements receive acquired data and execute display algorithms.  A high resolution color console displays algorithm results.  The storage device stores data as bandwidth permits.  On-line mass data storage is provided.  Data archival and retrieval operates concurrently with real-time computation and display activity.  Hardware and software interfaces are provided for data acquisition, mass storage and information display.

1.3
Document Scope TC  "1.3
Document Scope" \l 2 
This document defines the data file header format of the Goldstone Solar System Radar Data Acquisition System.

1.4
Controlling Documents TC  "1.4
Controlling Documents" \l 2 
[1]
Goldstone Solar System Radar Data Acquisition System Design Requirements, Daryl Strobert, May 4, 1993.

[2]
Preliminary CW Radar System Specifications and Rational, Dr. Raymond F. Jurgens, January 25, 1994.

[3]
Goldstone Solar System Radar (GSSR) CW Imaging System Functional Requirements, Revision 0, Robert E. Frye, January 26, 1994.

1.5
Applicable Documents TC  "1.5
Applicable Documents" \l 2 
[3]
Versatile Backplane Bus: VMEbus, IEEE Standard 1014-1987.

[4]
Small Computer System Interface - 2 (SCSI-2), ANSI X3T9.2/86, May 20, 1991.

[5]
EXB-8500 8 mm Cartridge Tape Subsystem User’s Manual, Exabyte Corporation, 510201-002, Revision 002, December 1991.

2
DATA FILE HEADER FORMAT TC  "2
DATA FILE HEADER FORMAT" \l 1 
The GSSR DAS data record format contains the fields shown in Table 1.  The following paragraphs describe each field in detail.  Data types chars and unsigned chars are 8 bits, shorts and unsigned shorts are 16 bits and longs and unsigned longs are 32 bits in length.  Floats are IEEE single precision, 32 bits in length.

Table 1  GSSR DAS Data Record Header Fields

Field Name
Data Type
Range
Resolution
Function

id[32]
uchar
-----
-----
Creator text ID

hsize
long
256
1 byte
Header field byte count

count
long
0 - 2 GB
1 byte
Data field byte count

sums
ushort
0 - 65535
1 sum
# sums included in data

sects
ushort
0 - 65535
1 sector
# disk sectors for storage

block
long
0 - 17,755,614
1 block
Storage block serial number

object[16]
uchar
-----
-----
Object text ID

type
long
-----
-----
Data type

sample rate
float
0 - 10 Mhz
0.001 Hz
Sample rate per channel

xmit_sta
long
1 - 50
1
Transmitter station number

xmit_pol
long
0 - 3
-----
Transmitter polarization

azimuth
IEEE SP float
(180(
0.00001(
Transmitter azimuth angle

elevation
IEEE SP float
(90(
0.00001(
Transmitter elevation angle

xmit_pwr
IEEE SP float
0 -  1,000,000
0.0001 kW
Transmit power

xmit_sky_freq
long
1-8,510,000 kHz
1 kHz
Transmit sky frequency

sl[2]
long
-----
-----
Spare fields

packing
long
0 - 106
1
# consecutive data groups

points
long
0 - 218
1
# data points / channel

data_coding
long
0 - 256
1
Encoded data format

ch0_id[2]
uchar
-----
-----
Channel 0 text ID - ‘C0’

ch0_sta
uchar
1 - 50
1
Channel 0 station number

ch0_pol
uchar
0 - 16
1
Channel 0 polarization

ch0_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 0 receiver noise temperature

ch1_id[2]
uchar
-----
-----
Channel 1 text ID - ‘C1’

ch1_sta
uchar
1 - 50
1
Channel 1 station number

ch1_pol
uchar
0 - 16
1
Channel 1 polarization

ch1_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 1 receiver noise temperature

ch2_id[2]
uchar
-----
-----
Channel 2 text ID - ‘C2’

ch2_sta
uchar
1 - 50
1
Channel 2 station number

ch2_pol
uchar
0 - 16
1
Channel 2 polarization

ch2_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 2 receiver noise temperature

ch3_id[2]
uchar
-----
-----
Channel 3 text ID - ‘C3’

ch3_sta
uchar
1 - 50
1
Channel 3 station number

ch3_pol
uchar
0 - 16
1
Channel 3 polarization

ch3_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 3 receiver noise temperature

ch4_id[2]
uchar
-----
-----
Channel 4 text ID - ‘C4’

ch4_sta
uchar
1 - 50
1
Channel 4 station number

ch4_pol
uchar
0 - 16
1
Channel 4 polarization

ch4_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 4 receiver noise temperature

ch5_id[2]
uchar
-----
-----
Channel 5 text ID - ‘C5’

ch5_sta
uchar
1 - 50
1
Channel 5 station number

ch5_pol
uchar
0 - 16
1
Channel 5 polarization

ch5_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 5 receiver noise temperature

ch6_id[2]
uchar
-----
-----
Channel 6 text ID - ‘C6’

ch6_sta
uchar
1 - 50
1
Channel 6 station number

ch6_pol
uchar
0 - 16
1
Channel 6 polarization

ch6_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 6 receiver noise temperature

ch7_id[2]
uchar
-----
-----
Channel 7 text ID - ‘C7’

ch7_sta
uchar
1 - 50
1
Channel 7 station number

ch7_pol
uchar
0 - 16
1
Channel 7 polarization

ch7_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel 7 receiver noise temperature

xp
ulong
-----
-----
Cross power enable bit-field

hop_states
ushort
1 - 256
-----
# frequency hops

hop_state
ushort
0 - 255
1
Current hop state

hop_interval
long
0 - 1000
1 sec
Frequency hop duration, seconds field

hop_bw
IEEE SP float
0 - 10 Mhz
0.001 Hz
Frequency hop bandwidth

hop_ns
long
0 - 109
1 ns
Frequency hop duration, ns field

ss[6]
short
-----
-----
Spare fields

object_ha
IEEE SP float
(180(
0.00001(
Object Hour Angle

object_dec
IEEE SP float
(90(
0.00001(
Object Declination

object_rtt
IEEE SP float
-----
sec
Object Round-Trip-Light-Time

object_doppler
IEEE SP float
-----
Hz
Object Doppler

yr
long
1994 - 2094
1 yr
Time tag UTC year

day
long
1 - 31
1 day
Time tag UTC day

hr
long
0 - 23
1 hr
Time tag UTC hour

min
long
0 - 59
1 min
Time tag UTC minute

sec
long
0 - 59
1 sec
Time tag UTC second

ns
long
0 - 109
1 ns
Time tag nano-seconds

sync
ulong
0x3ebccd00
-----
IRIG frame sync pattern

2.1
Creator ID Field TC  "2.1
Creator ID Field" \l 2 
Field Name
Data Type
Range
Resolution
Function

id[32]
uchar
-----
-----
Creator text ID

Description:   The creator ID field is a 32 byte text field that contains a string identifying the source, version and header format of the program that created the attached data.  The current GSSR DAS ID string is “NASA/JPL GSSR DAS Vx.x 8 CH CRx”.  Vx.x is the source code version number.  CRx is the CW/Ranging header version number.  The string is null terminated.

2.2
Header Field Byte Count TC  "2.2
Header Field Byte Count" \l 2 
Field Name
Data Type
Range
Resolution
Function

hsize
long
256
1 byte
Header field byte count

Description:   The header field byte count is 32 bit longword that contains the number of bytes in the header.  The size field is fixed at byte offset 32 from the start of the header.  The eight channel header is 256 bytes long.

2.3
Data Field Byte Count TC  "2.3
Data Field Byte Count" \l 2 
Field Name
Data Type
Range
Resolution
Function

count
ushort
0 - 65535
1 byte
Data field byte count

Description:   The data field byte count is a 16 bit unsigned short that contains the number of bytes in the data field that follows the header.  The count field is fixed at byte offset 36 from the start of the header.  The data field varies in length based on the number of active channels and FFT processing size.

2.4
Data Block Sum Count TC  "2.4
Data Block Sum Count" \l 2 
Field Name
Data Type
Range
Resolution
Function

sums
ushort
0 - 65535
1 sum
Data block sum count

Description:   The data block sum count is a 16 bit unsigned short that contains the number of sums added together to form the attached data block.  The count field is fixed at byte offset 38 from the start of the header.  The sum count is dependent upon the sample rate and system settings for PSD averaging and hop tracking.

2.5
Disk Sector Storage TC  "2.5
Disk Sector Storage" \l 2 
Field Name
Data Type
Range
Resolution
Function

sects
long
0 - 17,755,614
1 sector
# disk sectors for storage

Description:   The disk sector storage field is a 32 bit longword that contains the number of sectors required to hold the data field that follows the header.  The number of sectors varies based on the number of active channels and FFT processing size.

2.6
Block Serial Number TC  "2.6
Block Serial Number" \l 2 
Field Name
Data Type
Range
Resolution
Function

block
long
0 - 17,755,614
1 block
Storage block serial number

Description:   The block serial number field is a 32 bit longword that contains a count of data blocks starting from the most recent power cycle.

2.7
Object of Interest TC  "2.7
Object of Interest" \l 2 
Field Name
Data Type
Range
Resolution
Function

object[16]
uchar
-----
-----
Object text ID

Description:   The object of interest ID field is a 16 byte text field that contains a null terminated string identifying the celestial target object.  The possible object strings are listed in Table 2.


Table 2  Object of Interest Text ID

Object
Text Identifier

Mercury
MERCURY

Mars
MARS

1996jg
1996JG

Titan
TITAN

Loopback mode
LOOPBACK

Signal Generator
SIGNAL_GEN

2.8
Data Type TC  "2.8
Data Type" \l 2 
Field Name
Data Type
Range
Resolution
Function

type
long
-----
-----
Data type

Description:   The data type field id a 32 bit longword that identifies the type of data contained in the data field.  The possible data types are listed in Table 3.


Table 3  Data Type Assignments

Data Type
Field Value

A/D voltage
1

FFT
2

PSD
3

2.9
Data Sample Rate TC  "2.9
Data Sample Rate" \l 2 
Field Name
Data Type
Range
Resolution
Function

sample rate
float
0 - 10 Mhz
0.001 Hz
Sample rate per channel

Description:   The data sample rate field is an IEEE single precision 32 bit float field that contains the sample rate per channel of the attached data in Hz.

2.10
DSN Transmit Station Number TC  "2.10
Transmit Station Number" \l 2 
Field Name
Data Type
Range
Resolution
Function

xmit_sta
long
1 - 50
1
Transmitter station number

Description:   The DSN transmit station number is a 32 bit longword that contains the station ID for the transmit signal.  Table 4 shows the DSN stations and the associated site numbers.


Table 4  DSN Station ID Numbers

DSN Station
ID Number

DSS 12
12

DSS 13
13

DSS 14
14

DSS 15
15

DSS 24
24

2.11
Transmit Station Polarization TC  "2.11
Transmit Station Polarization" \l 2 
Field Name
Data Type
Range
Resolution
Function

xmit_pol
long
0 - 3
-----
Transmitter polarization

Description:   The transmit station polarization field is a 32 bit longword that contains the antenna polarization of the transmitter.  Table 5 shows the polarizations and associated code numbers.


Table 5  Transmitter Polarization Field Encoding

Polarization
Abbreviation
Field Value

Left Circular
LCP
1

Right Circular
RCP
2

Linear Horizontal
LHP
3

Linear Vertical
LVP
4

Opposite Sense Circular (matched)
OSC
5

Same Sense Circular (crossed)
SSC
6

Linear Horizontal Horizontal (matched)
LHH
7

Linear Horizontal Vertical (crossed)
LHV
8

Linear Vertical Horizontal (crossed)
LVH
9

Linear Horizontal Vertical (matched)
LVV
10

2.12
Transmit Antenna Azimuth TC  "2.12
Transmit Antenna Azimuth" \l 2 
Field Name
Data Type
Range
Resolution
Function

azimuth
IEEE SP float
(180(
0.00001(
Transmitter azimuth angle

Description:   The transmit antenna azimuth field is an IEEE single precision float that contains the azimuth angle of the transmit antenna as calculated from the object ephemeris.

2.13
Transmit Antenna Elevation TC  "2.13
Transmit Antenna Elevation" \l 2 
Field Name
Data Type
Range
Resolution
Function

elevation
IEEE SP float
(45(
0.00001(
Transmitter elevation angle

Description:   The transmit antenna elevation field is an IEEE single precision float that contains the elevation angle of the transmit antenna as calculated from the object ephemeris.

2.14
Transmitter Output Power TC  "2.14
Transmitter Output Power" \l 2 
Field Name
Data Type
Range
Resolution
Function

xmit_pwr
IEEE SP float
0 -  1,000,000
0.0001 kW
Transmit power

Description:   The transmit antenna output field is an IEEE single precision float that contains the RF output power of the transmitter in kW.  The value is entered at the system console before each track, and is the number reported by station personnel after transmitter pre-calibration.

2.15
Transmitter Sky Frequency TC  "2.15
Transmitter Sky Frequency" \l 2 
Field Name
Data Type
Range
Resolution
Function

xmit_sky_freq
long
1-8,510,000 kHz
1 kHz
Transmit sky frequency

Description:   The transmit sky frequency field is a 32 bit longword that contains the carrier frequency in kHz transmitted to the object of interest.

2.16
Spare Fields TC  "2.16
Spare Fields" \l 2 
Field Name
Data Type
Range
Resolution
Function

sl[2]
long
-----
-----
Spare fields

Description:   The spare fields are unassigned 32 bit longwords reserved for future expansion.

2.17
Data Record Packing TC  "2.17
Data Record Packing" \l 2 
Field Name
Data Type
Range
Resolution
Function

packing
long
0 - 106
1
# consecutive data groups

Description:   The data record packing field is a 32 longword that contains the number of identical, consecutive data groups in the data field.  The time tag is the time stamp for the last sample in the first data group.

2.18
Channel Data Points TC  "2.18
Channel Data Points" \l 2 
Field Name
Data Type
Range
Resolution
Function

points
long
0 - 218
1
# data points / channel

Description:   The channel data point field is a 32 bit longword that contains the number of data points per channel in the data field.  Voltage (A/D) data records have 2048 data points per channel.  FFTs and PSDs have the number of data points specified by the system configuration.

2.19
Data Coding Format TC  "2.19
Data Coding Format" \l 2 
Field Name
Data Type
Range
Resolution
Function

data_coding
long
0 - 256
1
Encoded data format

Description:   The data coding format field is a 32 bit longword that describes the size and format of the data in the data field.  Table 6 shows the data formats and associated code numbers.


Table 6  Data Format Field Encoding

Data Format
Field Value

Signed 8 bit
1

Signed 16 bit
2

Signed 32 bit
3

IEEE SP 32 bit float
4

IEEE DP 64 bit float
5

IEEE SP 64 bit complex float
6

IEEE DP 128 bit complex float
7

Unsigned 1 bit
8

Unsigned 32 bit
9

2.20
Channel ID Field TC  "2.20
Channel ID Field" \l 2 
Field Name
Data Type
Range
Resolution
Function

ch*_id[2]
uchar
-----
-----
Channel * text ID - ‘C*’

Description:   The channel ID field is a 2 byte text field that contains a string identifying the channel associated with the following data.  Active channels are identified with the ID prefix, unassigned channels are 00.  The string is provided for locating individual channel data in the header field using a text editor.  The string is not null terminated.

2.21
Channel Station Number TC  "2.21
Channel Station Number" \l 2 
Field Name
Data Type
Range
Resolution
Function

ch*_sta
uchar
1 - 50
1
Channel * station number

Description:   The DSN channel station number field is a 1 byte field that contains the binary station ID for the specified channel.  Table 4 shows the DSN stations and the associated site numbers.

2.22
Channel Antenna Polarization TC  "2.22
Channel Antenna Polarization" \l 2 
Field Name
Data Type
Range
Resolution
Function

ch*_pol
uchar
0 - 16
1
Channel * polarization

Description:   The channel antenna polarization field is a 1 byte field that contains the antenna polarization for the specified channel.  Table 5 shows the polarizations and associated code numbers.

2.23
Channel Receiver Noise Temperature TC  "2.23
Channel Receiver Noise Temperature" \l 2 
Field Name
Data Type
Range
Resolution
Function

ch*_temp
IEEE SP float
0 - 1000(K
0.0001(K
Channel * receiver noise temperature

Description:   The channel receiver niose field is an IEEE single precision float that contains the receiver noise temperature in degrees kelvin of the receiver associated with the specified channel.

2.24
Cross Power Enable Flag TC  "2.24
Cross Power Enable Flag" \l 2 
Field Name
Data Type
Range
Resolution
Function

xp
ulong
-----
-----
Cross power enable bit-field

Description:   The cross power enable flag is a 32 bit bit-field that indicates the cross power products contained in the data field.  One bit is set for each cross power product in the data field.  The data field packs from MS bit to LS bit of the bit-field.  Only the upper half of the cross power channel matrix is computed and stored.  The enable flag only contains bits for the upper half of the cross power matrix.  Figure 1 shows the cross power enable flag and the cross power product bit assignments.
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B24
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Figure 1  Cross Power Enable Flag Bit Assignmants
2.25
Frequency Hop Count TC  "2.25
Frequency Hop Count" \l 2 
Field Name
Data Type
Range
Resolution
Function

hop_states
ushort
1 - 256
1
# frequency hops

Description:   The frequency hop count field is a 16 bit word that contains the number of frequency hops per hop cycle in the frequency hopping sequence applied to the transmit signal.  A zero value indicates no frequency hopping was used with the attached data.

2.26
Current Frequency Hop TC  "2.26
Current Frequency Hop" \l 2 
Field Name
Data Type
Range
Resolution
Function

hop_state
ushort
0 - 255
1
current frequency hop

Description:   The frequency hop count field is a 16 bit word that contains the number of the current frequency hop in the attached data.  Frequency hops are numbered from 0 to number-of-hops - 1.

2.27
Frequency Hop Interval - Seconds TC  "2.27
Frequency Hop Interval - Seconds" \l 2 
Field Name
Data Type
Range
Resolution
Function

hop_interval
long
0 - 1000 sec
1 sec
Frequency hop duration, seconds field

Description:   The frequency hop interval field is a 32 bit longword that contains the dwell time in seconds per hop frequency of the frequency hopping sequence applied to the transmit signal.  The Frequency Hop seconds and nano-seconds interval fields are mutually exclusive.  If the hop seconds field is zero the hop nano-seconds field is non-zero, and vice-versa.  Hop intervals one second or greater are integer values.  If the sample rate is low and one specta of data points takes longer than one hop interval to acquire, the hop frequency transition has occured during the previous hop state and the data block is discarded.  No FFT or PSD is generated for this case.

2.28
Frequency Hop Bandwidth TC  "2.28
Frequency Hop Bandwidth" \l 2 
Field Name
Data Type
Range
Resolution
Function

hop_bw
IEEE SP float
0 - 10 Mhz
0.001 Hz
Frequency hop bandwidth

Description:   The frequency hop bandwidth field is an IEEE single precision float that contains the bandwidth in Hz of the frequency hopping sequence applied to the transmit signal.

2.29
Frequency Hop Interval - Nano-seconds TC  "2.29
Frequency Hop Interval - Nano-seconds" \l 2 
Field Name
Data Type
Range
Resolution
Function

hop_ns
long
0 - 109 ns
1 ns
Frequency hop duration, ns field

Description:   The frequency hop interval field is a 32 bit longword that contains the dwell time in nano-seconds per hop frequency of the frequency hopping sequence applied to the transmit signal. The Frequency Hop seconds and nano-seconds interval fields are mutually exclusive.  If the hop seconds field is zero the hop nano-seconds field is non-zero, and vice-versa.  Hop intervals one second or greater are integer values.

2.30
Spare Fields TC  "2.30
Spare Fields" \l 2 
Field Name
Data Type
Range
Resolution
Function

ss[6]
short
-----
-----
Spare fields

Description:   The spare fields are unassigned 16 bit words reserved for future expansion.

2.31
Object Data TC  "2.31
Object Data" \l 2 
Field Name
Data Type
Range
Resolution
Function

object xxx
float
-----
-----
Object parameters

Description:   The object information fields are four float parameters calculated in real-time and included in the header for reference.  The four parameters are object hour angle, declination, round-trip-light-time and doppler shift.  The parameters are calculated from the ephemeris file loaded for the object of interest.

2.32
Year Time Tag TC  "2.32
Year Time Tag" \l 2 
Field Name
Data Type
Range
Resolution
Function

yr
long
1994 - 2094
1 yr
Time tag UTC year

Description:   The year time tag field is a 32 bit longword that contains the current UTC year.  The value is in whole years, eg 1994.  The time tag represents the time of the last sample of the first dtat group in the data field.

2.33
Day Time Tag TC  "2.33
Day Time Tag" \l 2 
Field Name
Data Type
Range
Resolution
Function

day
long
1 - 31
1 day
Time tag UTC day

Description:   The day time tag field is a 32 bit longword that contains the current UTC day.  The time tag represents the time of the last sample of the first dtat group in the data field.

2.34
Hour Time Tag TC  "2.34
Hour Time Tag" \l 2 
Field Name
Data Type
Range
Resolution
Function

hr
long
0 - 23
1 hr
Time tag UTC hour

Description:   The hour time tag field is a 32 bit longword that contains the current UTC hour.  The time tag represents the time of the last sample of the first dtat group in the data field.

2.35
Minute Time Tag TC  "2.35
Minute Time Tag" \l 2 
Field Name
Data Type
Range
Resolution
Function

min
long
0 - 59
1 min
Time tag UTC minute

Description:   The minute time tag field is a 32 bit longword that contains the current UTC minute.  The time tag represents the time of the last sample of the first dtat group in the data field.

2.36
Second Time Tag TC  "2.36
Second Time Tag" \l 2 
Field Name
Data Type
Range
Resolution
Function

sec
long
0 - 59
1 sec
Time tag UTC second

Description:   The second time tag field is a 32 bit longword that contains the current UTC second.  The time tag represents the time of the last sample of the first dtat group in the data field.

2.37
Nanosecond Time Tag TC  "2.37
Nanosecond Time Tag" \l 2 
Field Name
Data Type
Range
Resolution
Function

ns
long
0 - 109
200 ns
Time tag nano-seconds (5 Mhz ref)

Description:   The nanosecond time tag field is a 32 bit longword that contains the current DSN nanosecond field.  The value is coherent with the 5 Mhz station clock and has a resolution of 200 ns.  The time tag represents the time of the last sample of the first dtat group in the data field.

2.38
Frame Sync Field TC  "2.38
Frame Sync Field" \l 2 
Field Name
Data Type
Range
Resolution
Function

sync
ulong
0x3ebccd00
-----
IRIG frame sync pattern

Description:   The frame sync field is a 32 longword that contains an IRIG sync pattern.  The sync word may be used to locate the data header in an unknown data stream.

APPENDIX A  DATA FILE HEADER STRUCTURE TC  "APPENDIX A
DATA FILE HEADER STRUCTURE" \l 1 
/********************************************************************************

*









*

*
Name:

header.h

Type:
Header


*

*









*

*
DESCRIPTION:
Data header structure definitions


*

*









*

*
APPLICATION:
GSSR Data Acquisition System



*

*









*

*
TARGET:

All





        *

*








        *

*
CREATION DATE:
18 Oct 95

AUTHOR:
Robert E. Frye          *

*








        *


REVISION HISTORY:


15 Oct 95
Changed the hop dwell parameter from units of micro-




seconds to units of seconds.


14 Jun 95
Changed array of sums field to single sum field.  Moved




the field to the spare short: ushort sums, offset 0x28.




Removed the sums array from the hop_info struct and




marked the cells as spare long array B: slb[4].

*********************************************************************************/

typedef
struct



/*Data file header field



*/

{


volatile uchar
id[32];

/*file creator & version, text ID field


*/


volatile long
hsize;

/*header field byte count - 256 bytes


*/


volatile long
count;

/*total data field byte count



*/


volatile ushort
sums;

/*# spectral sums included in data


*/


volatile ushort
sects;

/*# disk sectors required for storage


*/


volatile long
block;

/*storage block serial number



*/


volatile uchar
object[OBJ_SIZ];/*object of interest, text ID



*/


volatile long
type;

/*type of data





*/


volatile float
rate;

/*data sample rate in Hz



*/


struct
xmit_info xmit;

/*Transmitter data




*/


volatile ulong
sla[2];

/*Spare longs





*/


volatile ulong
packing;
/*# consecutive data groups, group description follows
*/


volatile long
points;

/*# data points per channel



*/


volatile long
data_coding;
/*data format & # bits / real sample


*/


struct
ch_info
ch[8];

/*Individual channel parameters



*/


struct
xpwr
xp;

/*bit-wise 8 channel max cross power enable field
*/


struct
hop_info hop;

/*Hop state data




*/


volatile long
slb[4];

/*Spare longs





*/


struct
obj_info obj;

/*Real-Time object info




*/


struct
ns_time ti;

/*time of LAST sample, FIRST data group


*/


volatile ulong
sync;

/*IRIG sync pattern 0x3ebccd00



*/


}
HEADER;

struct
xmit_info

{


volatile long
sta;

/*xmitter station




*/


volatile long
pol;

/*xmitter polarization




*/


volatile float
azimuth;
/*xmitter az





*/


volatile float
elevation;
/*xmitter el





*/


volatile float
pwr;

/*xmit power in kW




*/


volatile long
freq;

/*xmitter sky frequency in Hz



*/

};

struct
ch_info



/*Individual channel data



*/

{


volatile uchar
id[2];

/*text ID "Cn"





*/


volatile uchar
sta;

/*station





*/


volatile uchar
pol;

/*polarization





*/


volatile float
temp;

/*receiver noise temperature



*/

};

struct
xpwr



/*32 bit bit-wise cross power enable field

*/

{


volatile ulong
c01
: 1;


volatile ulong
c02
: 1;


volatile ulong
c03
: 1;


volatile ulong
c04
: 1;


volatile ulong
c05
: 1;


volatile ulong
c06
: 1;


volatile ulong
c07
: 1;


volatile ulong
c12
: 1;


volatile ulong
c13
: 1;


volatile ulong
c14
: 1;


volatile ulong
c15
: 1;


volatile ulong
c16
: 1;


volatile ulong
c17
: 1;


volatile ulong
c23
: 1;


volatile ulong
c24
: 1;


volatile ulong
c25
: 1;


volatile ulong
c26
: 1;


volatile ulong
c27
: 1;


volatile ulong
c34
: 1;


volatile ulong
c35
: 1;


volatile ulong
c36
: 1;


volatile ulong
c37
: 1;


volatile ulong
c45
: 1;


volatile ulong
c46
: 1;


volatile ulong
c47
: 1;


volatile ulong
c56
: 1;


volatile ulong
c57
: 1;


volatile ulong
c67
: 1;


volatile ulong
s0
: 4;
/*Spare bits





*/

};

struct
hop_info

{


volatile short
states;

/*# hop states





*/


volatile short
state;

/*receive hop state of data, range compensated, 0 = hop transition
*/


volatile long
interval;
/*hop interval in sec




*/


volatile float
bw;

/*lo hop to hi hop span in Hz



*/

};

struct
obj_info

{


volatile float
ra;

/*object right ascention



*/


volatile float
dec;

/*object declination




*/


volatile float
rtt;

/*object round-trip-time



*/


volatile float
doppler;
/*object doppler shift




*/

};

struct
ns_time



/*Data header time tag field



*/

{


volatile long
yr;


volatile long
day;

/*1 - 365





*/


volatile long
hr;


volatile long
min;


volatile long
sec;


volatile long
ns;

/*# elapsed ns, 200 ns resolution


*/

};

_826371957.unknown

