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1. Write Ephemeris File

r "

) EphemerisFile - EphemerisFilel =R ==

Options
Spacecraft | Defaultsc -|
Coordinate System [EarmMJZUUI:IEq ,]
Write Ephemeriz
File Settings
l_——_l'lﬂ —— T || | File Format [CCSDS-DEM ‘.-]
e Add i’ ReportFile File Name EphemerisFile 1.eph
503 Inter XVPlot
Matlab o Interpolator Lagrange
..... | m| Matlab Server OrbitView Interpolation Order 7
=+ Saripts EphemerisFile I} -
i+ ™| Tut_SimulatingAnCrbi p olze IntegratorSteps -
P X _ GroundTrackPlot
------ |*=| Tut_SimpleQrbitTr
— T e e .. T Epoch
Epoch Format UTCGregorian -
Initial Epoch  InitialSpacecraftEpoch -
Final Epoch  FinalSpacecraftEpoch -

O

General Mission Analysis Tool NASA Goddard Space Flight Center 2



1. Write Ephemeris File

-
@I ChlUsers\jparker\Deskiop \GMAT Fundamentals\Tut_SimpleCrbitTransfer.scnpt - General Mission Analysis Tool (GMAT)
File Edit Window Help

MM e gz il B@ B O € | animatn @ 0 @ | cui/scopt syne status:
-

Resources | Mission | Qutput
e e e
;1| EphemerisFile 1 CCSD5 OEM VERS = 1.0 -
CREATION DATE = 2013-01-24T04:43:25 L
- e b ORIGINATOR = GMAT USER i|
{7 Ground Track Plots
{3 XY Plots METZ START
-7 Events OBJECT MAME = DefaultsC
OBJECT ID = Satld
CENTER_ NAME = Earth
REF FRAME = EMEZ2000
TIME SYSTEM = UIC
STRRT TIME = 2000-01-01T11:59:28.000
USEABLE START TIME = 2000-01-01T11:5%:28.000
USEABLE STOF TIME = 2000-01-01T13:12:30.729
STOF_TIME = 2000-01-01T13:12:30.729
INTERPOLATICN = Lagrange
INTERFOLATICN DEGREE = 7

Create EphemerisFile EphemerisFilel
EphemerisFilel.Spacecraft = DefaultSC
EphemerisFilel.FileFormat = CCSDS-0OEM
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2. Create Plot

.. L
) Add » ReportFile

[—:I{f,\ Interfaces WYPlat
- m| Matlab — I}
‘| m| Matlab Server S

=+ Saipts EphemerisFile
~-] Tut_SimpleOrbitTr: GroundTrackPlot

|7 Variables/arrays/Strings
M I P anedimade Combmean " ]

r- =

@ xVPiot - X¥Plot oo e
Options Selected X Selected ¥
Show Plot DefaultsC, A 1MadJulian
Show Grid

Solver Iterations

Edit X Edit ¥
¥
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2. Create Plot

® ==

i ™
Object Type Object Properties Selected Value(s)
[Spa[ecraﬂ: B ] OrbitPeriod A Default5C.Earth.RMAG |
Q1
i i Q2
Object List 03
DefaultsC Q4
RA
RAAM
RadApo
FadPer
RAav
. RMAG
Attached Hardware List SemilatusRectum ‘E -
SMA d ==
SRPArea <=
TA
TAIModJulian =
Central Body 2
[Ear'l:h VS V]
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2. Create Plot

& (DefaultSC.A1Mod)ulian) vs (DefaultSC.EathRAMAG) | = |[ @ s3]

| i | T | DefﬂurtEC.Eﬂrth.P.I.1AS|

35850 — —

28680 — —

21510 — —

14340 -

7170 | | | | | |
21545 21545,221545.421545.621545.8 21546 21546.2

Create XYPlot XYPlotl
XYPlotl.XVariable = DefaultSC.AlModJulian
XYPlotl.YVariables = {DefaultSC.Earth.RMAG}

General Mission Analysis Tool NASA Goddard Space Flight Center 6



3. Create Propagation Report

¢ i) Estimators " |
)
o D Add * ReportFile I}
= Interfacss ¥YPlot
Matab o
! m| Matlab Server OrbitView
=+ Scripts EphemerisFile
""" |>__| TIIt_EiI'I‘I p|E'DI‘bitTI‘all Grﬂ‘undTra Ckplﬂ‘t
--|C7) Variables/Arrays/Strings
=177 Prmrdinzta Quctame " |

P

) ReportFile - ReportFilel o= | e

COptions Parameter List

Write Report Default5C, A 1Modlulian
Virite Headers DefaultSC.EarthMI2000Eqg.X

Left Justify
[T zero Fil

Solver Iterations

Column Width a0

Precsien 16
File: ReportFilel. bet
¥
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3. Create Propagation Report

O
©rresenons I ol

Obiject Type Ohject Properties Selected Value(s)

|Spacearaft - DefaultSC.A1ModIulian
Al1ModIulian

DefaultsC.EarthM12000Eqg. ¥
. . Altitude
Object List AngularyelodtyX ™

EE=| | AngularVelodityY
AngularVeloctyZ
AP

AZL

Bdoth

) BdotT

uP |
BetaAngle

[amn | »

BVectorAngle
BVectorMag
C3Energy

Cd

Attached Hardware List

®
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3. Create Propagation Report

P '
© ooy I ek

Object Type Object Properties Selected Value(s)
|Spacecraft =] [Radapo I DefaultsC. A 1Modulian

RadPer DefaultsC.Earth.SMA
. . RAY
COhject List RLA
DefaultsC | |rMAG L

SemilatusRectum

SRPArea

TA
TAIGregorian
TAIModJulian
TDBGregorian
TDBEModIulian
TotalMass
TTGregarian o=
TTModulian

UTCGregorian -

Attached Hardware List

I |
Y B BE

i

Central Body
[Earﬁ’1 - ]

[ K ” Cancel ” Help
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3. Create Propagation Report

-
@ C\Users\jjparkerDesktop\GMAT Fundamentals\Tut_SimpleCrbitTransfer.script - General Mission Analysis Tool (GMAT

File Edit Window Help

&2 2 il BE| B0 @ @ |anmaion 13 O @ K | cuyscipt sync stan
Resources | Mission | Qutput @ R —— [
Eﬁfl Reports -
{ﬁEph Default3C.Al1ModJulian DefanultS5C.Earth.5HMA
EH.ﬂ Orbit Views 21545.00000039794 7151.938817629013
a Defaultorbityiew 21545.00069484238 T7191.870446001387
@ Ground Track Plots 21545.00178017551 7181.775469373518
@ XY Plats 21545.00294680264 7191.693820659456
@ Events 21545.004114273895 7191.631877124455
21545.00528661361 T7191.59061155797
21545.00646293654 T7191.569807089123
21545.00764288908 T7191.56858396691
21545.0088261549 7191.585589547587
21545.010012398086 7151.61905872363
21545.01120123192 T7191.666966131105
21545.01238221987 7181.727071477833
21545.01358494673 T7191.796984028661
21545.01477892973 7191.874157524363

Create ReportFile ReportFilel
ReportFilel.Add = {DefaultSC.AlModJulian, DefaultSC.Earth.SMA}
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4. Report Values

¢ -] Estimators || |
)
i D Add ] ReportFile %
EH) Interfaces WYPlot
Matab o
“{ m| Matlab Server OrbitView
B Scripts EphemerisFile
""" |}__| Tllt_Sil'l‘l plEDI‘bitTI‘all GrﬂundTrackplﬂ‘t
-|C5) Variables/arrays/Strings
1. = Canrdinzsta Quckame " I

r "

& ReportFile - ReportFilel = Ech =

Options Parameter List

Write Repaort DefaultsC, A1ModIulian
\Write Headers DefaultSC.EarthMI2000Eqg. ¥

Left Justify
[T] zero Fil

Solver Iterations

Column Width a0

Precsen 16
File: ReportFilel. bt
¥
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4. Report Values

(1)
(© rronescecones I = S

Ohject Type Ohject Properties Selected Value(s)
|Spacecraft -
A1Mod]ulian
- Altitude
Object List AngularyelodbyX

AngularVelodtyY
AngularVeloctyZ

LI N

ACP
ALl

Bdoth.
BdotT
BetaAngle

) BVectorAngle
Attached Hardware List BVectorMag —
C3Energy =
Cd
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4. Report Values

CoNEE RLTIEVE RIMIRL = 5t

{3 vary GOl

k i =

-V PerfomGol | @ Reportl =N o
(@) Achieve ECC = 0.0 <=
S | (&) L
ReportFile: |ReportFilel -
g" Prop One Day Insert Before k BeginFiniteBurn P __ ]

Insert After k CallGrmatFunction Parameter List
CallMatlabFunction DefaultSC. A1ModJulian

Command Summary
ClearPlot

xg

) EndFiniteBurn

K

: Equaticn

Jig k
Global
Maneuwver
MarkPoint
Optimize
PenDown View
Penlp

|ssionSequence

Propagate B spply || caneel || Hel
Report %
RunEstimator
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4. Report Values

@ =

4

i h'

Ohject T Object 5 Selected Value(s)
[II‘I‘I|J|J|SiVEEurr:|] ()‘2\) vl Elementl% DefaultSC. A 1ModJulian i @ Perform Same
Shicctinr steps to add

ject Lis

Element2
GOI.Elementl.
GOI ‘@

Element3
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4. Report Values

-
@ CAUsers\jjparker\Desktep\GMAT Fundamentals\Tut_SimpleOrbitTransfer.script - General Mission Analysis Tool (GMAT)

File Edit Window Help

=N=g =15

s B Pl G B O @ |aimton i@ O @ Q| cusapt syncstatus:

| ResouWut |

Reports

; ReportFile1
{3 Ephemeris Files
Orbit Views

A itView
{3 Ground Track Plots
{C3) ¥ Plots

&) ReportFilel

E=N R~

pefaultsc.AlModJulian
21545.10981855704
21545.10985767036
21545.10981855704
21545.12464961997
21545.12470846784
21545.12464961997
21545.15584221591
21545.15585262048
21545.15584221591
21545.25562192007
21545.2553753195
21545.25562192007

21545.27379363381
21545.27420350938
21545.27379363381
21545.27276288163
21545.2731695033

21545.27276288163
21545.27275825267
21545.27275825267

ICI.Elementl

[ RS T (T (S T S T LS T N T (S N T R i i el i =

.001

.308930703607158
.308930703607158
.308930703607158
.B85038730326814
.696038730326914
.695038730326514
.195038730526914
.196038730326914
.195038730326914
.2428094433226086
.2438094433226086
.2428094433226086
.24028062622952

.24128062622952

.24028062622952

.240269224175388
.240269224175388

GOI.Elementl el

.001

s b B3 R RS
o
=

-401

-540398489637881
-540398489637881
-541398489637881
-44008081590%9816
-44008081590%9816
-44108081590%9816
.440646741789504
.440646741789504
.441646741789504
-440642864679368
-440642864679368

e e e e e e e e

4l

Create ReportFile ReportFilel

%

BeginMissionSequence

%

Report ReppnthidedPetaulisteAttodinliancdQl - Elementl GOI.Elementl

nr



5. Target Inclination

Insert Before
Insert After

Rename
Delete

Command Summary

BeginFiniteBurn
CallGmatFunction
CallMatlabFunction
ClearPlot
EndFiniteBurn

=
xg
%
Ja

*

===>Total Run Time: 1.235000 seconds

Equation
Global
Maneuver
MarkPoint
Optimize
PenDown
Penlp
PrepareMissionSequence
Propagate
Report
RunEstimator
RunSimulator
Save
SaveMission
ScriptEvent
Stop

Target

Control Logic

Vary

Achieve

Open new Vary3:

@ Vary3

Solver [DCl -

Variable Setup

Variable TOL Element1

Initial Value Perturbation Lower Upper

0.3 0,0001 0.0 3.14159

Additive Scale Factor 0.0

Multiplicative Scale Factor 1,

O

0.2

Max Step

Interpreting scripts from the file.

DET—
x, Prop One Da
< | 1
i
“““ file: CiWUsers\jiparker\Desktop\GMAT Fundamentals {Tut_SimpleCrbitTransfer, script
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5. Target Inclination

® vary3 E=m(E=R =

Solver |DC1 -~
Variable Setup /
Variable TOL.Element?

Perturbation Lower Upper Max Step

0.5 0.0001 0.0 3.14159 0.2

Additive Scale Factor 0.0

Multiplicative Scale Factor 1

OB o) o) [ome
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5. Target Inclination

«d Hohmann Transfe
L Lrop One Day

Insert Before
Insert After

Rename

Delete

Command Summary

3 BeginFiniteBurn

CallGmatFunction
CallMatlabFunction
ClearPlot
EndFiniteBurn

< | [0 | +

Interpreting scripts from the file.

Equation
Global
Maneuver
MarkPaint
Optimize
PenDown
PenlUp
PrepareMissionSequence
Propagate

Report

RunEstimator
RunSimulator

Save
SaveMission
ScriptEvent
Stop

Target
Toggle

ol Logic

Open new Achieve3:

r

) Achieve3

Solver [DCl

Goal
Value

Tolerance

OE

DefaultsC.Earth.RMAG
42165.0

0.1

(=[O s

Edit
Edit

Edit

] [ Help ]

“““ file: C:\Users\jjparker\Desktop\GMAT Fundamentals{Tut_SimpleOgs# Vary
Achi
chieve N
J
Welcome to GMAT! ThS——
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5. Target Inclination

5 Achieved o[- | (]
Solver l@,, — ,.,.|

Goal DefaultSC.EarthM12000Eqg. INC Edit

Tolerance 1 Edit

| | |]E| | oK | Apply | Cancel || Help
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5. Target Inclination

Vary DC1(TOI.Element2 = 0.5)
% e
Achieve DC1(DefaultSC.EarthMJ2000Eq.INC = 25)

General Mission Analysis Tool NASA Goddard Space Flight Center 20



