SCI-FLI Mission Planning

A Checklist for New Missions

Introduction

To begin developing a SCI-FLI mission a simulation is developed in an interactive three-dimensional virtual environment. This simulation will allow the SCJ-FLI team to understand the numerous technical, logistical and operational constraints that are unique to each deployment of an imaging asset.  This simulation is a powerful planning tool which is updated all the way through to mission execution.

The Customer is asked to provide the following information concerning the mission.  
1. The desired information to be gathered by the imaging 

2. Flight path trajectory

3. Timeline of key mission events 

4. Vehicle CAD model or drawings
5. For IR Imaging Missions – Vehicle surface thermal distribution and emissivity 
6. Background on mission control
Further details for each are provided below.  

By providing this information, the SCI-FLI team can gain a fundamental understand of what will be involved in conducting the mission and what alternatives may be present.  This will also allow the team to develop a basic cost estimate for baseline and alternative imaging deployments.  We understand that not all of the information listed above may be available in the early stages of mission planning.  However, the sooner information is provided the more complete and accurate a simulation and the corresponding cost estimates can be.   

Customer provided Information

1. The desired information to be gathered by imaging

Please specify what your goals for the imaging are.  What are the key events during flight, or specific flight conditions (maximum dynamic pressure, peak heating, or a specific Mach number, for example) that are driving the requirements to obtain imaging?  A list organized by priority would be beneficial.

2. Flight path trajectory

The flight path trajectory is a critical piece of information.  This determines the applicability of land, sea or airborne assets, and allows us to understand the type of weather, on a broad scale; we can expect to be operating in. The current set of mission planning tools are designed to work with text or Excel spreadsheet files that provide geodetic latitude, longitude and altitude.  If orientation information is available it can also be added to the simulation.  The information desired would be roll, pitch and yaw with respect to the vehicle coordinate system.  Trajectory information is normally plotted in one second intervals unless higher rates are deemed necessary.  Lower update rates can be used but may affect the overall fidelity of the simulation.  We can easily parse high data rate files to one second intervals, but we hesitate to interpolate between lower data rates or missing information for fear of misrepresenting the data.

3. Timeline of key mission events 

A timeline of key mission events is useful for understanding how the imaging aspect of the mission will fit into the overall mission, and what time constraints the imaging operations will face.  If known, it is useful to include time of day of the operation so considerations such as solar illumination can be understood.  

4. Vehicle CAD model or drawings

The simulated virtual environment will contain a properly scaled three-dimensional model of the test configuration.  The most efficient way to develop the simulation is to import an existing three-dimensional model into the simulation environment.  Most common file formats can be accepted, including IGES, STL, DXF, 3ds and others.  Additionally, Techplot or Plot3D meshes can be used, although based on the makeup of each individual file the ease of translation may vary.

Should a three-dimensional computer model not be available, one can be created by our team.  However, it will most likely be of lower fidelity than a model provided by the customer.  To create such a model two-dimensional drawings (electronic or hardcopy) with dimensions can be accepted.  

Any vehicle can be represented by a simple set of cylinders and cones, however the higher the fidelity of the model, the more realistic and more useful the simulation becomes.

5.  Vehicle surface thermal distribution and emissivity 
For thermal imaging a radiometry simulation is run.  This accurately models the response of an infrared sensor to a heat source distribution.  A computational solution or experimental data representing the thermal distribution over a surface is required.  Data files can be provided in Techplot or Plot3D mesh formats.   Additionally, the corresponding surface emissivity values are required.
6. Background on mission control

In order to fully develop a mission cost estimate the SCI-FLI team will need to understand how it will interface with the flight team during a mission.  It is our goal to be as non-intrusive as possible.  Our role will be to interact with the imaging crews in the field, and to guide changes to the baseline plan based on real time constraints such as mission delays or inclement weather at the observation sites.  However, we will need a preliminary idea of the type of infrastructure available and access to real-time mission information such as audio “loops” of mission control as well as a physical location to base our mission coordination activities.
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