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é Demonstration Overview: Time Hack Processing

« Today’s demo covers Time Processing:
— The demo uses all of the real time signals to construct time

tables:

» Spacecraft 1-PPS signal (from an Xli time server, but
properly routed via GASU)

e Spacecraft time tone message over 1553

« “GEM” 20 MHZ clock signal (produced by a signal
generator, routed via GASU)

— Values from the time table are used by the Attitude
Processing software, also demonstrated today

— Addresses the following requirements:

e 5341
5.3.4.2
5.3.4.4
5.3.4.5
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é Demo Overview: Attitude Processing

And Attitude Processing

— Using sets of attitude simulation data as source data, demo
shows that the attitude processing software:

* Receives the attitude records from the Spacecraft

e Given atimestamp (read from the Time Processing
software) and an attitude vector in LAT coordinates,
converts the vector into J2000 coordinates

— Addresses the following requirements:
« 53.11.3.3 Process Attitude Data

e 54.2.1 LAT Coordinate System
e 54.2.2 Observatory Coordinates
e 54.2.3 Celestial Coordinate System
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Context for the Demonstration
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é/ Visualizing the Vectors
o Used in Attitude Processing
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QOutputs of the Attitude Demo

« Asthe demo proceeds, and the Spacecraft moves towards the northernmost point in the
simulation, a series of records like the two shown below are generated

— Time records and transformed attitude vectors (Cartesian and RA/DEC) are shown
— Vector dot and cross products are shown to confirm proper behavior of the algorithms

I att_demo - Notepad

I att_demo - Notepad

File Edit Format Yiew Help File Edit Format View Help
______________________________________ . ettt ”
A Time: 234014410000000000
L;?EED§E§$%4§§EEQEEBEE88000000 ATT hottom: 234014401600000000
ATT Top: 2340144054 00000000 ATT Top: 234014405%400000000
Z axis (rect): x=0.910067 y=0.020292 z=0.413965 Z axis (rect): x=0.5910067 y=0.020292 z=0.413945
Z axis (sphr): RA=1.27731% DEC=24.454160 Z axis (sphr): RA=1.277319 DEC=24.454160
® axis Crect): x=-0.129411 y=0.962777 z=0.237305 X oaxis (rect): x=-0,1259411 y=0,962777 z=0.237303
*x axis (sphr): RA=97.655474 DEC=13.727535 * axis (sphr): RA=97.655474 DEC=13.727535
¥ oaxds (rect): x=-0.393741 w=-0,260535 z=0, 87585818 ¥ oaxis (rect): x=-0.393741 y=-0.26953) 2=0. 878818
¥ axis Csphr): RA=214.393566 DEC=AL. 5000635 v oaxis (sphr): RA=214.393566 DEC=6L.500065
POs X (rectl): x=—0.360024 yw=0.400108 z=0,780218 POs X/ (rect): x=-0.3699:4 y=0.450196 z=0.789218
Pos /% Csphr): RA=127.039815 DEC=52.112484 Pos X% (sphr): RA=127.030810 DEC=52.112484
Meg # (rect): x=0.186500 w=0,5871376 z=-0.453618 Meg > (rect): x=0.186909 y=0.871376 z=-0.453618
Meg # (sphr): RA=77.893557 DEC=-26.976045 Meg x5 (sphr): RA=F7, 893557 DEC=-26.9376045
FOS ®/7 (rect): x=0.532007 y=0.695135 z=0.460518 PoOs x/Z (rect): x=0.552007 y=0.6593135 z=0.460518
Pos %/Z Csphr): RA=51.546872 DEC=27.420506 Pos /2 (sphr): RA=51.546872 DEC=27.420506
Mag ¥ Z (rectl): x=0.735022 y=-0.666438 z=0.124018 Neg X/ Z (rect): x=0.735022 y=-0.666438 z=0.124918
Meq ¥/Z (sphrl): RA=317.801681 DEC=7.175954 Meq »/Z (sphr): RA=317.8016581 DEC=7.1755954
X % Z = —0.000000 W R Z o= —0. 000000
¥ ¥ Z o= 0.000000| ¥ % Z o= 0.000000
® WY = 0, 000000 ¥ %oy o= 0.000000
(PoOs =YD % (Neq =) = 0.000000 CPoOs x/%) % (Neg =/v) = 0.000000
(POS x/2) % (Meq »x/2) = 0.000000 (PoOs x/Z) % (Neg x/2) = 0.000000
® x ¥ x=0.910088 y=0.020202 z=0.4130945 ¥ % ¥i X=0.910068 y=0.020292 z=0.413965
W St
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SNTP via
Ether Net

Xli Time Server

PPS

MV2304

Simulate 1553

PPS ISR: Calc Kcpu

CPU Time Hack (CPU PCI clock 8.3/2.08 MHZz)

based on last cpuClk *
and this cpuClk

Timetone
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A 4

lastTimetone

APP code:
WCT_get() = lastTimeTone + Kcpu*cpuClk
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é CPU Time Hack Test

Setup wakeup timer on one second interval (of corrected time)
On every wakeup
— Read cpuClk and calculate delta cpuCLk

— Determine how close to expected value

— In this case, a short test, we don’t expect any clock drift so
the delta cpuClk should be close to the same every second
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GEM Time Hack (20 MHz LatP Clock)

Xli Time Server PPO = PPS+800 milliSec
SNTP via PPS
Ether Net
MV2304 PPS ISR: < ExternTrig
Read gemStrobe from GASU,
Simulate 1553 calc Kgem,

Timetone
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add to 128 entry table

A 4

lastTimetone

APP code:

GEM

Get event,

THS gemAbsTime (evtGemStrobe, evtiGemClIk)

Is lastTimetone + table[idx].Kcpu * evtiGemCIk
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é GEM Time Hack Test

Setup GASU to trigger event at PPS+800 milliSec

On each Event
— Calculate absTime of event from evtGemStrobe and

eventGemcClk in the event packet
— Uses table of last 128 sec to get Kcpu for time calculation

— EXxpect event time to be xxxx.800000
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