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launch Acquisition Data

During a launch, the FDF supplies acquisition
data to WSEC, based on Vectors derived firom

the neminal launch trajectory.

WS then commands the TDRS antennas te
point to the orbiter, and then transmits
Tiracking Data Messages (TTDMs) to the FDE
that indicate . . .

= \WWhere the TIDRS antennas are pointing (for
TDRS-8,9, and 10)

x WWhere the TDRS antennas have been
commanded to point (for TDRS-1 through 7)
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launch Acquisition Data

Challenges:

» [nvolves software at the EDE, WSC, and on boara
the TDRS.

s [Ihe software and algorithms can differ depending
on Which TDRS is supporting the event.

= Communication links between the EDE, WSC,
TDRS.

Problems/discrepancies at any: step could
result infan off-peinting TDRS.
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Tracking Data Monitoring

Tiraditionally, the TDMs have been monitored
In the FDE with a text display, known as the
TDRS Beam Angle (TBA) display.

= Monitors the difference between the computed:
angles and the opserved angles off the [IDRS.

s Computed: based on the nominal ephemeris, shows the
angle of the antenna Ifi It Were pointing at the ideal
trajectory.

s Observed: based on the tracking data messagdes, Shows
exactly. where the TDRS'Is pointing (or where it has
been commanded to point).
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TDRSS Ephemerides

Tracking Data

Messages (TDMs)

Spacecraft Ephemerides

TBA — BMOD jify THA Selection Criteria

No,Messages  AD3SS STAT SLP File used is J2000.0 in task(s) GUI/AGRFT
a 188.19.25.50  This file will be used for all coordinate transformations.

TDRS BEAM ANGLES

134/19:27:22

o

SAT NAME
SIC/VIC

TDRS NAME
SIC/VIC

MODE

RETURN LINK
ORIENT/BEAM

TIME

AZIMUTH (C)
ELEVATION (C)
AZIMUTH (O)
ELEVATION (O)
AZIMUTH (0-C)
ELEVATION (0-C)
SPATIAL BEAM (O-C)
YAW  (0)

ROLL  (O)

PITCH (O)
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ATLAS V
3332/02
TDRS-7
1306/01
TWO-WAY
SSA2
VAL/VAL
134/19:12:50
3.1369
-5.1042
3.1423
-5.1022
.0054
.0020
.0057
3323
.0357
359.9753

ATLAS V
3332/02
TDRS-5
1304/01
TWO-WAY
SSA2
VAL/VAL
134/19:27:06
-2.4947
-6.1802
-2.4879
-6.1730
.0068
.0072
.0099
3268
359.9918
.0027
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Observed Angles
(from TDMs)

Computed Angles
(from Ephem)

O-C Beam Angles
Spatial Beam Angles




SN Beams Display

Tihe SN Beams display. Bresents d draphical
representation of the observed and computed angles.

s Computed angles are displayed as a green beam.

s Observed angles, from the actual TDMs, are displayed as a
white beam.

Provides a quick display of . . .
= \Where the TIDRS'Is pointing.
s Where the TDRS sfiou/d be pointing.

o Hoc\l/vhclose the orbiter s to the edge of the 3-dB' beam
Width.

= [he general geometry of the situation.

7/13/2010 Jason Laing 6



Spatial O
Spatial 0-C
Sparial 0
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o 1SS
to TOPEX
to TRMM

Figure No. 1: TBA Main Menu

Insert Tools Window Help

Prpm—
DATA RIEAD PARAMETERS
STK PARAMETER!
UBER EPHEM FILE PARAMETER:

SELECTUSE!

20100708.134018000
Return TDRS-5 Tracking
Service One-way KuBand

TDRS ALL(YRP) 359.981
Beam angles Ohserved
Azimuth -3.776
Elevation 1.424
Ang. Sep. 0.002
Doppler/Range valid
Receiving data

Period
I58
Sh link 2 freq 2

0.036
Calculated
-3.771

1.426

Invalid

Record Humber

359.997 Valid

o-C Valid
0.001

—0.001




_spatial O-C: TDRS-4 to STS ‘= 0.006 deg’

= o o “!‘-""’? ey
14 May 2010 18:19:00.001 Time Step: 1.00 sec % FLIGHT DYNAMICS FACILITY
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Questions - Comments
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ADG
AESCN
AGA
ATO
DJo)P)
ECAL
EMCC
ER
ERBS
HU)/=
EDFE
EDO
GN
GIDS
HST
JSE
KSE
MECO
MILC
MIDE
)\[p)
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ACronyms

Acquisition’ Datal Generator

Air: Force' Satellite ControliNetwork
abortonce around

abort tojerbit
DepartmentoffDefense

East: Goast abort landing
Emergency:Mission Control Center
Eastern Range

Earth Radiation' Budget Satellite
Extreme Ultra-Violet: Explorer
Elight Dynamics; Eacility.

Elight: Dynamics Officer
GroundfNetwork
Goddardilrajectory: Determination) System
Hubble Space Tielescope

Johnson Space Genter

Kennedy Space Center,

main engine cutoff;

MerrittIsland

Metric Tracking Data Evaluation
Network: Director;

NIG
NOM
0)D)
OMS
PAQ@
PMR
RILS
SLE
SMM
SN
STiBN
STiGil;
STS
TAL
JBA
TDRS
TIDRSS
UARS
WSE
WSGI
WR
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Network Integration Center;

Network @perationsiManager

onbit determination

@rbital Maneuyering System

Public Affairs Office

Pacific Missile Range

return to launch) site

Shuttlie' [anding' Facility
SIBNMission:Manager:

Space Network

Spaceflight Tiracking'and' Data’ Network
Second DRSS Groeund Tierminal
Spacenliransportation’ System
transoceanic abort landing

TDRS Beam Angle

Tiracking' and!Data’ Relay Satellite
Tiracking'and'Data’ Relay: Satellite:System
Upper Atmosphere  Research Satellite
White Sands Complex

White Sands Ground Terminal
\Western' Range
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