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Automation-assisted Weather Problem
Resolution (AWPR) Operational Concepts

« CAASD’s TFM concept demonstration platform
(CRCT) hasbeen extended to include additional
decision support capabilities for automation
assisted rerouting around weather

— Automated weather FCAs
— Automated allocation of reroutes

« CRCT-AWPR capabilities are expected to be
matur e enough for integration into ETMSin the
midterm

— However, some capabilities may be integrated sooner

MITRE 2CAASD

© 2001 The MITRE Corporation. All rights reserved.




CRCT-AWPR Concept Evolution

Evaluation Platform

Development/Refi Concept

: tion/Feedback
FY99 - weather confli

FYOO - planning interfac of of concept
FYO1l - assignment algorit her workshop,in-house
FYO2 - equitable allocation, CCFP in experts, demonstrations
oration workshop, field
tions, demonstrations
hop, field evaluations,
strations
Technology Transfer
. of ure Concepts
Deve Refinement P
BEG' ’ FY99 - initial concept
FYOO - rerouting plan
FYO1 - equitability, controller workload

FYO2 - AOC-TFM collaboration
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Advanced Weather Forecasts

« CRCT-AWPR requires convective weather
forecasts

e Researchersaredeveloping improved convective

weather forecast products

— National Convective Weather Forecast (NCWF)
« National Center for Atmospheric Research (NCAR)
« Automated short-term (1-2 hour) national forecast

— Corridor Integrated Weather System (CIWYS)
e MIT Lincoln Laboratory (MIT/LL)
« Automated short-term regional forecast

— Collaborative Convective Forecast Product (CCFP)
 Human-generated long-term (2-6 hours) national
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National Convective Weather Forecast
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CRCT-AWPR isa Decision Support
Capability

MITRE

Users provide overall strategiesfor solving a
TFM problem
— Called the “Plan”

Automation suggests solutions for each flight

Usersreview theresultsand, if necessary, refine
the Plan and try again until satisfied

Although designed for weather, CRCT-AWPR
can be used for other types of problemssuch as
congested air space
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Operational Stepsin Plan Creation and
Execution

o Stepsin solving TFM problemsusing CRCT -
AWPR include:
— ldentifying theflightsto includein the Plan
— Creatingreroutecorridors
— Assign flightsto reroute corridors
— Analyzingthe Plan
— Collaborating
— Refining the Plan
— Implementing the Plan
— Updating the Plan astime progresses

* These stepswill bediscussed in detail
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| dentifying Flightsto Includein the Plan

« CRCT-AWPR allowsvariouswaysto select the
flightsto consider for rerouting

— Selection of flightsthat are projected to intersect the
weather or other Flow Constrained Areas (FCAS)

— Selection by flight origin or destination airport
— Manual selection
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| dentifying Flights Whose Trajectoriesare
Predicted to I ntersect Weather
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Creating Reroute Corridors.

User I nterface
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Assign Flightsto Reroute Corridors

« Automated, using efficiency and equitability
algorithms
— Current softwar e attempts to maximize throughput

and minimize arrival delayswithout regard to air
carrier (i.e, blind/random method)

— Different rationing criteria will be considered as a part
of the equitable allocation assessments being done by
Metron, MITRE, and the University of Maryland
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Analyzing the Plan: Sector Workload
Limits Are Not Exceeded

e CRCT-AWPR usesVolume Management
conceptsto maintain safe sector workload levels

« |f assigning aflight to a Reroute Corridor would
cause sector workload limitsto be exceeded, the
assignment will not be allowed

— If theflight can be delayed on the ground, the
assignment algorithm will search for the number of
minutes of ground delay that will allow the flight on the
corridor without exceeding the sector workload limits

— Otherwise, theflight will not be allowed on the given
Reroute Corridor and any reroute for the flight must
use a different corridor
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Analyzing the Plan: Reroutes, Summary,
and I mpact Assessment
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Results of Plan Analysis:
Sortable Flight Specific Infor mation
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Collaborating

e Collaborativeregquirementsfor AWPR are
being investigated
— April 2001 workshop

 http://www.mitrecaasd.org/collab_wx_rerouting workshop/
index.html

— Collaborative oper ational concept being developed

 Thelist of collaboration participantsincludes:

— Air Traffic Control System Command Center
(ATCSCCQC)

— Air Route Traffic Control Centers (ARTCCyg)

* Including Traffic Flow Managersand Air Traffic
Control Area Supervisors
— Airline Operation Centers (AOCys)
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Refining and | mplementing the Plan

 Therearemany cases whereuserswill want to
modify a plan before implementation
— Changesrequested through collaboration
— Plan tweaking
— Alternate approaches

« CRCT-AWPR isdesigned to allow quick what-if
evaluations
— Plan processing requireslessthan one minute
— Plans can beimproved before final implementation

 Onceaplanissatisfactory, the user requests
Implementation of the plan
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Updating the Plan as Time Progr esses

 Even if theweather forecast iscompletely
accur ate, planswill haveto be reexamined
periodically
— New flight plansand flight plan amendmentsare
continually entering the system

— Each forecast update goes further out in time

 When aforecast changes dramatically, planswill
have to be modified

— CRCT-AWPR can retain the flight plansfor reroutes
that are clear of the weather while finding new
reroutesfor flightsthat are now predicted to enter

weather
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CRCT-AWPR Summary

e CRCT-AWPR conceptsoffer capabilitiesthat
are not available today for example:

— Reroutescan belimited to selected flightsthat are
Impacted by the weather

— When weather improves, newly available capacity can
be quickly utilized

— The concept protects against unsafe sector wor kloads

— Reroutes and ground delays aretailored for each flight

— Automation allows reroute plans to be processed and
assessed in seconds allowing mor e time for human
collaboration and decision making

MITRE 2CAASD

© 2001 The MITRE Corporation. All rights reserved.




Next Steps

MITRE

Field evaluationsto obtain user feedback
Exploration of equitable allocation concepts

Collaboration concept development and
evaluation

Further refinement of AWPR automation

Integration with other ATC and TFM concepts
and capabilities
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