PMTdisplay.doc   Hurford   1-11-01

PMT-RAS DISPLAYS

INTRODUCTION

This write-up describes the rationale and algorithms associated with a PMT-RAS real-time display (available to operators), a quick-look display (available as part of the level-0 catalog) and a diagnostic display (built into the PMT-RAS analysis software).  The primary goal of these displays is to provide an indication of whether the PMT-RAS is providing valid roll aspect data.  These displays will not require the calculation of the aspect solution itself.

TELEMETRY OVERVIEW

Telemetry items associated with the PMT-RAS include typical status indicators (command status, high voltage, current,) as well as the output data itself.  Except for the current, these data are found in packets with APID 154 in the VC0 AND VC1 channels.  Note that data included in VC0 is not duplicated in VC1.  

The data output of the PMT-RAS is formed as follows.  Output pulses from the PMT are counted in successive accumulation intervals (default duration = 1 binary millisecond).   The PMT-RAS telemetry data consist of sets of 4-byte groups, each corresponding to a successive readout interval (default = ¼ second = 256 accumulation intervals).  The first of the set of 4 bytes identifies which of the accumulation intervals (the peak interval) had the highest count.  The remaining 3 bytes are the (compressed) counts in the peak interval and in the intervals just before and just after the peak interval.  This scheme enables both the time and total PMT output corresponding to a transient star blip to be determined.   Statistical analysis yields measurements of the background as well as the pulse shape.

A necessary condition for a good aspect solution is for each rotation (~16 readout intervals) to usually contain at least one valid star blip.  Note that there is data from a readout interval whether or not a star blip actually occurred.  Therefore, in addition to real blips, there are several competing processes, that can be represented in a readout interval.  Some of these processes and their characteristics are summarized in the following table.

CODE
PHENOMENON
PEAK COUNT
MIN COUNT
PEAK

INTERVAL
ORBIT

S
Valid star blip
Moderate
Low
Random
Anytime

C
City lights
Moderate
Low to Moderate
Random
Night

A
Earth albedo
Very high
Very high
Random
Day

R
Recovery
High or moderate
At or just below peak
Early
Day

L
Low PMT output
Zero
Zero
First
Anytime

B
Background stars
Moderate
Moderate
Random
Anytime

Let n = interval number (0-255) (=byte 0 of readout)

Let v1,v2,v3 = decompressed counts in the 3 successive intervals.  Note that v2 >= v1, v3.

Let vmin = MIN(v1,v3)

For preliminary evaluation in real time, a rough classification of each readout can be obtained by using an algorithm as follows:

IF 

v2 < L  




THEN  classify as 
Low PMT Output  (L)

ELSE IF 
v2 > H 




THEN  classify as 
Earth Albedo
   (A)

ELSE IF
n < N   AND   v2< 1.25 * vmin

THEN  classify as
Recovery              (R)

ELSE IF
v2< 2*vmin



THEN  classify as
Background star   (B)

ELSE






            classify as
Star or city lights  (SC),

where parameters,  H and L, represent the highest and lowest   ‘moderate values’ of v2

 respectively, and N = the maximum interval number considered to be ‘early’

A real-time display for the PMT-RAS  can be based on the relative occurrence of these five classes of readouts.  In particular, each packet with APID= 154 can be used to update a display showing:

       PMT STATUS

Current (ma)                xxx

HV          enabled/disabled

HV DAC                       xxx

Command mode            xx

     PMT DATA

Low PMT output            nL

Albedo

            nA

Recovery
            nR

Background star            nB

Possible valid star       nSC

For a full packet (which updates once per minute), there should be a total of 240  readouts, of which at least 10% should be possible valid stars (n4>24).

A more informative display, suitable for quicklook plots, can be based on the orbital dependence of the relative occurrence of these five classes of readouts.  Such a display would exploit the distinctive orbital dependence of the albedo and cities counts.  In this case, for each level-0 data file (~1 orbit), five superimposed plots of the number of events in each class is plotted as a function of time with time resolution of a few rotations (16 s?).  An unlabelled schematic version, (with 4s time resolution) follows.  (* = possible valid stars or cities, squares = albedo, x = Background star, etc)
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Other  displays,  suitable for off-line diagnostics, can be integrated into the PMT-RAS analysis software and can be based on a  scatterplot of v vs n.  In such a plot, the different types of readouts should occupy well-defined areas.  Histograms, keyed to these areas, would support trend analyses, optimization of display parameters, and analysis thresholds.
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