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Purpose

e Develop capability to visualize various 3DoF (3 degrees of freedom) Earth-to-orbit
trajectories from data outputs of standard trajectory analysis tools (i.e. POST, or
Program to Optimize Simulated Trajectories) for any launch vehicle concept

o Demonstrate re-entry points of vehicle stages
o Show trajectories of multiple launch vehicles and their launch sites
o Show 3D models of various launch vehicles and key information and various

points in trajectory

e Some NASA requirements dictate that trajectories be designed such that no
surviving debris lands closer than 200 nautical miles (nm) from foreign
landmasses or 27 nm from the continental United States
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0.800000022220200:+08
5.888880000000808e-81
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442564173995457e+02 2.28600808088000008e+01
49978619216284%e+82 2.308608000000000e+81
S68133278975592e+82 2.40800e000000080e+01
668310811898270e+02 2.508002200000000e+01
76B8288928610185e+82 2.08800800000080808e+01
B27734947367558e+82 2.682634426489498e+01
B27734947367414e+82 2.682634426489498e+81
791668278158384e+02 2.70000000000000808e+01
546587886941950e+82 2.E080860000000808e+81
237874511%902248e+02 2.5800000000000008e+01
614429239539942e+01 3.000002200000000e+01
181658872824887e+81 3.168086000000080e+01
S49280868888821e-12 3.182634426489498e+01
578148836594558e-11 3.182634426409498e+01
£83684508498438e-11 3.2800000000000808e+01
762728811876786e-11 3.3888080EE0008008e+01
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Methodology

RELATIONAL DATABASE EASY TO USE

e FOR STORING DATA @ Use modern front-end framework
Used Django for back-end and choose a layout that is
framework, as well as Python effective but simple.
libraries like Pandas for handling
data

VISUALIZATION PACKAGE N EEEICIENCY
Used CesiumdsS, a JavaScript library

which includes a high resolution
globe and many capabilities for

plotting orbital paths and more

®cesium

Make sure software is lightweight
and fast, and has features that are
desired and useful for the analyst
and programmatic level.




ALPHA DEVELOPMENT CYCLE

Stage 1

Research available tools and
frameworks, make decision

Stage 6 Stage 2

Add major version changes
according to plan and repeat
Stages 4 and 5 as needed

Begin work on alpha version,
implementing only basic
functionality to show
capablities

° Stage 3

Stage 5

Develop examples for
demonstration of early
alpha-version to customer

Testing and bug fixes

Stage 4

Implement minor version
changes with new features in
order of priorirty



PATH TO BETA RELEASE

. Bug fixes Den
onnect and unit eployment
backend
tests
and
cront Set up frontend
reate .
RESTful api
React P 5

frontend



Current Status

e Currently on Step 4 of the previous slide, nearing Beta release and deployment
M SpaceshipFlyer

1 Trajectory

Description

Select path color

O Reentry (O Orbital Insertion




Future

e Capabi
arounc

Work

ity to visualize end-to-end trajectory data from other analysis tools
other bodies (i.e. the moon and Mars)

e Additional interactable windows for more insight into trajectory information

o ANna

o Veni

ysis plots (thrust, acceleration, etc.) and live geospatial updates (altitude)
Cle stages and engine display with images
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