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The Waypoint Planning Tool:
Real Time Flight Planning for Airborne Science

Yubin He', Richard Blakeslee?, Michael Goodman? John Hall!
'University of Alabama in Huntsville,"NASA Marshall Space Flight Center

ABSTRACT MOTIVATION SUMMARY

. . . 2 ) ) S 3 ARSI . + Airbomne and spacebome flights require well-developed flight plans Waypaint Planning Tool provides a convenient way to create and update flight
Airbome real time observations are a major component of NASAS Earth Science research and satellite ground validation studies. For mission scientists, planning a - Includes waypoint location and time, flight pattern over target area, plans using a point-and-click mouse interface
research aircraft mission within the context of meeting the science objectives is a complex task because it requires real time situational awareness of the weather conditions that flight duration, etc. > * ) + Assists in the coordination amang multiple aircraft during pre-flight planning
affect the aircraft track. Multiple aircraft are often involved in the NASA field campaigns. The coordination of the aircraft with satellite overpasses, other airplanes, and the - Emphasizes coordination between aircraft during planning + Real time data are used to help mission planners to make immediate decisions
constantly evolving dynamic weather conditions often determine the success of the campaign. A flight planning tool is needed to provide situational awareness - Canbe quickly changed If conditions are changed T v Sl e i ek Selentits, Misslon Mariagers:
information to the mission scientists and help them plan and modify the flight tracks successfully. - “”f_m_' s j‘.“"l‘?f‘_!h‘?h:‘s"i':fmng PGS 2P
RS N . i 5 : - JavaScript-based Map Application is desirable + Permits multiple waypoint input formats and can create multi-formatted
Scientists at the | of. Hur and the NASA Marshall Space Flight Center developed the Waypaint Planning Tool (WPT), an interactive software tool + No easy tools available for Mission Scientists output, as requested, Output formats include KML for visualization and
that enables scientists to develop their own flight plans (also known as waypoints) with point-and-click mouse capabilities on a digital map filled with real time raster and - Aircraft navigation tool (FalconView) not suitable for mission planning Falcon View, a navigation tool widely used by Pilots
vector data. The development of this Waypoint Planning Tool demonstrates the significance of mission support in responding to the challenges presented during - Other planning toels relied on Excel-type functions rather than point-and-click - Used in several multi-agency field campaigns for flight planning
NASA field campaigns. Analyses during and after each campaign helped identify bothi 1 new requil its, initiating the next wave of development. Currently to create flight plans — Arctic Research of the Composition of the Troposphere from Alrcraft and Sateflites (ARCTASE:
the Waypeint Planning Tool has gone through three rounds of development and analysis processes. March-July 2008, NASA
CAPABILITIES — Marshall Aitborne Polarimetric Imaging Radiometer (MAPIR):
The develoy of this waypoint tool is directly affected by the technology advances on GIS/Mapping technologies. From the standalone Google Earth + Easily creates, updates, and publishes flight waypaints September-October 2008, NASA
application and simple KML functionalities to the Google Earth Plugin and Java Web Start/Applet on web platform, as well as to the rising open source GIS tools with + Provides situation awareness data, such as real time satellite imagery, satellite ~ Genesis and Rapid Intensification Processes (GRIF) :
new JavaScript frameworks, the Waypoint Planning Tool has entered its third phase of technology advancement. The newly innovated, cross-platform, medular - tracking storm tracking, etc. . AF : July~ September 2010, NASA, NOAA, NSF/NCAR, AF Reserve
designed JavaScript-controlled Way Point Tool is planned to be integrated with the NASA Airbome Science Mission Tool Suite. Adapting new technologies for the N ;:K‘r‘;f:w":‘;;:";::;b“:m:‘;;:f#&"&g:;dmﬂxﬁcm; i = Mid4aﬁt:demml§imuperﬁes Experiment (WISPAR), Feb-Mar, 2011
. ; . - o R sl - . — MIZOPE n2012,
Waypoint Planning Tool ensures its success in helping scientists reach their mission objectives. J Siational Sarinestool Dry
" S i . ; f e : 0 + Modular design th be easily for adding comp
This presentation will discuss the development processes of the Waypoint Planning Tool in responding to field campaign challenges, identifying new information + Mew JavaScript-based Web Application is developed
technologies, and describing the capabilities and features of the Waypoint Planning Tool with the real time aspect, interactive nature, and the resultant benefits to the « Allows creating, updating multiple flight plans at the same time within ene application

airborne science community.
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* The program managers and scientists from recent + The Waypaint Planning Tool is part of the Real Time Mission Manitor, whase suppart ‘fubin He: mhe@itscuah.edu [For more information, please visit: -
NASA ARCTAS and GAIP field campaigns. is provided by NASA Sdence Mission Directorate, Earth Science Technology Office Rich Blakeslee: rich blakeslee@nasa.gov hittpe/frtmm.nsste.nasa.gov/wpt!

» Users from NOAA and other agencies. (ESTOH as an Advanc : 5}.5‘,9"5 y (Al T) project PoshRes o Tacrer ity of contact author,
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THE UNIVERSITY OF ALABAMA IN HUNTSVILLE



