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Background

• Program to Optimize Simulated Trajectories II (POST2) is a widely used, flight validated 
trajectory simulation tool that has been used to solve a variety flight mechanics problems

• Development of POST2 began with POST in the 1970s, and has undergone continuous 
development and updates at NASA Langley Research Center (LaRC) since late 2000s

• Recent significant efforts funded by the Entry Systems Modeling (ESM) project to upgrade 
POST2

• Thread-safe computations, allowing multiple trajectories to be propagated simultaneously, enabling 
more rapid optimization solutions for example [AIAA 2023-0148]

• Application Programming Interface (API) allowing for coupling with external tools and frameworks 
(such as MATLAB and Python) [AIAA 2024-0161]

• POST2 is more widely available with v5.0 release, ~Q1 Cy25

• POST2 v5.0 now EAR, not ITAR

• Two editions: Government and Commercial

• API included in v5.0 release, POST Explorer will be part of future release
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Motivation

• POST2 is very powerful, but it can have a steep learning curve when simulating complex 6DOF 
flight systems, and can be difficult for non-expert users to become familiar with

• Often, project stakeholders are interested in understanding general trends and sensitivities of 
the flight system

• Typically POST2 expert completes analysis and conveys to project stakeholder

• Scripts and data can be delivered to stakeholder, but require additional explanation

• Problem: How can we facilitate POST2 usability by non-experts?

• Solution: POST Explorer

• Design space exploration tool for POST2

• POST2 expert user defines base simulation inputs (not removing POST2 expert)

• Non-expert user can tweak inputs from that starting point, inspect and visualize data
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Outline

• Design of POST Explorer

• Sample Use Cases

• Summary
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Design of POST Explorer - Framework

• Programming language chosen for POST Explorer was Python

• Can leverage much of past work done to interface POST2 with Python via API, to couple POST2 with 
Copernicus

• All data for trajectory simulation and graphical user interface (GUI) reside in one place

• For GUI development, the Qt framework was selected

• Qt is widely used for GUI development, so it has good documentation and examples/tutorials

• Pyside6 was utilized as it is the official module from Qt for Python project

• PyQtGraph for visualizations

• Rich “out-of-the-box” features for plotting

• Leverages numpy for computations, so is also efficient

• Tool layout consists of multiple tabs

• Analyze, Explore, and Data
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Design of POST Explorer – Analyze Tab
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Design of POST Explorer – Analyze Tab
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Design of POST Explorer – Analyze Tab
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Design of POST Explorer – Analyze Tab
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Design of POST Explorer – Analyze Tab
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Parametric sweep, etc.



Design of POST Explorer – Analyze Tab
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Design of POST Explorer – Analyze Tab
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Design of POST Explorer – Analyze Tab
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Design of POST Explorer – Explore Tab
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Design of POST Explorer – Explore Tab
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Design of POST Explorer – Explore Tab
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Design of POST Explorer – Data Tab
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Design of POST Explorer – Explorer File

• Explorer file (.exp) contains all information to setup initial POST2 trajectory and execute it, as 
well as any data generated from previous analyses completed

• Allows the expert POST2 user to deliver a ready made simulation setup that the non-expert user 
can run analysis with

• Expert user may also run analysis ahead of time to deliver to the non-expert user to interrogate
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Sample Use Cases

• Parametric sweep or sensitivity study

• Set of parameters interrogation

• Model implementation validation

• Training and onboarding

• Deliverable to project stakeholders
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Summary

• POST2 is more widely available with v5.0 release, ~Q1 Cy25

• POST2 v5.0 now EAR, not ITAR

• Two editions: Government and Commercial

• API included in v5.0 release, POST Explorer will be part of future release

• POST Explorer was developed by leveraging the POST2 API, is a design space exploration tool 
for POST2

• Allows non-expert POST2 users to interface directly with POST2 simulation by modifying inputs and 
interrogating outputs

• Does not remove the need to have expert POST2 user involved, but does decrease the day-to-
day involvement

• Demonstrates an example of how powerful the POST2 API can be when leveraged to solved specific 
problems

• Non-exhaustive list of sample use cases was discussed
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Backup
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Design of POST Explorer – Explore Tab
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Autocomplete/search Feature
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Event Dropdown
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