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Roll Aspect Database for RHESSI

This is an overview of the proposed RHESSI roll aspect database, describing the interfaces between the SSW modules that interact with the database and the assumptions that underlie these interfaces.

Function of relevant modules:
Generation: 
Analyzes PMTRAS data and generates the database content.
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Storage:
Stores content in the database.  
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Access:

Retrieves content for a user-specified time interval. 
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Processing:
Processes the retrieved content to provide roll angle at the required times. 
(gh)

Assumptions:

· Use of the database is an option (but will be the default), in parallel with the current options of directly using RAS or PMTRAS for roll solutions.

· In future, RAS data will be combined with PMTRAS data to populate the joint roll database.

· Volume of the database should be minimized (6 bytes / 64s = 8.1 kbytes/day = 3 Mbytes/year) but not at the expense of accuracy.

· Note that the MS byte of roll_phase should always be zero.  This leaves open the option of adding an additional TBD parameter no increase in database size.

· Generation and processing should be independent of the database organization and the details of storage/retrieval.

· There will be gaps in the database.

· Population of database will be not be chronological.

· Database will be specified at multiples of 64s in spacecraft clock time.

· Roll angles are the angle between the imaging Y axis and solar north, increasing clockwise looking at the Sun.

· Processing will convert the roll_phase and approx_angvel to a monotonically increasing array of roll_angles, tabulated at 64 s intervals as a function of time for the observing time of interest.

· Processing will use polynomial interpolation (linear or quadratic) with interpolation only between immediately adjacent times.  If a solution for either of these times is missing, the processor should handle this as missing data. (All other interpolations will be done at the generation stage.)

· An extended form of the interface structure will be maintained outside of SSW to serve as a database for PMTRAS self-calibration and performance monitoring.

Interface between retrieval and processing:

· The returned structure will consist of the sctime for each entry plus the tags flagged with *. 

· The first and last times should be just outside the specified time range.  

Master Database contents:

Array of structures with tags:


Sctime


long

s/c time in seconds -- integral multiple of  64.0 s.


Roll_phase

*long

roll phase (CW from solar N)((radians,  0 to 6283185 ) (23 bits)


Approx_angvel

*byte

Approx. angular velocity (in radians/(128seconds) (15 rpm ~ 201)


Roll_quality

*byte

Quality tag.
 



Blipcount

integer

Number of blips 


Starcount

byte

Number of identified stars


Roll_period

float

Exact roll period in seconds

Est_error

float

estimated error in roll_phase (S.E.M.) in radians


Analysis_code

byte

Code to indicate analysis software configuration/parameters.

Stars


structure(10)
Array of structures containing star-specific tags:



Detections
integer

Number of measurements of this star (1 to ~16)



ID

integer

HRN of star



Intensity
integer

Average blip total (counts)

Av_Offset
float

Average phase offset from fit (radians)



Rms_scatter
float

Rms phase scatter relative to av_offset (radians)

Comments on master data base:

· Except where interpolated, each element of the data base will be based exclusively on observations within a 64 second interval centered at the tabulated sctime. 

· Only the tags flagged with * will be included in the ssw database.  

· The more complete array will be maintained locally and used for PMTRAS and algorithm performance evaluation.

SSW Database Contents

hsi_roll_db object returns an array of structures with tags:

SCTIME          
        LONG        spacecraft clock time

ROLL_PHASE           LONG       roll phase (CW from solar N)((radians,  0 to 6283185 ) (23 bits    2101089

APPROX_ANGVEL   BYTE        Approx. angular velocity (in radians/(128seconds) (15 rpm ~ 201    193

ROLL_QUALITY        BYTE        Quality byte
hsi_pmtras_lookup uses hsi_roll_db and returns a structure of data from ssw database with quality>=192 in a

form useable for imaging:  Tags are:

t0_ref: 




sctime structure defining a reference spacecraft clock time

reltime:

DBLARR(nok),

seconds relative to t0_ref

posn_angle:
DBLARR(nok)

monatonically increasing radians.

Roll_quality byte, Q

MSB --  7   6    5    4     3     2     1    0      – LSB


A   A   U   Sm  Sp  Sc   Gp  Gc

Accuracy bits:

AA = 11 = Good 
( est. error < 1’, based directly on observations of with good solution or on short

interpolations. Usable for all normal purposes.

= 10 = Fair
( est. error < 10’, based directly on measurements with weak statistics or 

    on extrapolation within a 64-second interval.  

Positions ok to 3” at limb, may degrade imaging with long integrations with finest grids.

= 01 = Uncertain 
( est. error > 10’, based on long interpolations.  

Positions uncertain, may degrade imaging with long integrations, except for coarsest grids.  Use with caution.

= 00 = No solution

Source bits:


Sm  = 1 =  solution based on direct measurements


        = 0 =  solution (if any) based on interpolation


 Sp   = 1 =  PMTRAS data used, 0 otherwise


 Sc   = 1 =  CCDRAS data used, 0 otherwise

Gap bits


Gp = 1 = confirmed PMTRAS data gap


Gc = 1 = confirmed CCDRAS data gap

Update bit
U = 1 is a flag to temporarily indicate that entry has been updated (for internal use, in case data base is recalculated.)

Comments on Roll_quality byte:

· In general, higher values of Q indicated better solution.

· Analysis software has option of testing for minimum value of Q in an interval to judge overall quality of roll solution (eg Q >63,127 or 191)

· Q = 0 ( initial value

· Q = 8 ( no blips

· Q=64 ( minimum value for some solution

