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RDECOM ) The Requirement —!
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RDECOM. GENERAL SUPPORT CONCEPT
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Theater-scale forecast model database...
“Weather Data Cube”
-> 4-D gridded fields of weather parameters

-

Nesting > Nowcast 0-3hr Database.
Automated refresh of forecast 4-D
cube for pre-mission & enroute updates.
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Weather Decision
Aid Products for manual and
automated applications.

\

LOCAL SENSORS
Surface Data Sensors

per-Air Sensors
. WARFIGHTER FOCUSED.
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ggfgg@ “Optimized” Flight Path z

Aviation Weather Routing Tool (AWRT)

New 4-D Weather 4-D Weather
Forecast Grid Impacts Grid

Aircraft-Specific
+ Weather Impacts
Threshold Rules
(from Tri-Service
+

Integrated Weather
Effects Decision Aid (T-
IWEDA) database)

- _
New FIt Path Options; —_—
Avoiding Enrte Hazards PATH
OPTIMIZATION
5
WARFIGHTER FOCUSED.

Approved For Public Release; Distribution Unlimited



Approved For Public Release; Distribution Unlimited

Bgfg@ “Optimized” Flight Path !

Aviation Weather Routing Tool (AWRT)

Target Area 2
T=6hr

Target Area 1
T=3hr rtl':l H

FLO90

Target Area 3

@) T=9hr

Optimized FLO50
= GREEN

« Original planned flight path
routes through “red” or
“unfavorable” conditions

« Automated flight route
optimization algorithms to provide
alternate routes around, over,
under unfavorable conditions

 Look for the “greenest” or
“most favorable” path

e Solution is an “all-weather”
routing option to increase
mMIission success rates.

e Technology applicable to ALL
aircraft
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RDEC, @ AWRT Development: Adapting the A* !

Routing Algorithm

« Computes the “Lowest Cost” path between points.

« Cost function can represent fuel consumption, hazard to the
aircraft, mission constraints, etc.

« Searches out from a starting point, storing partial paths after
each step.

 The partial paths are stored in a prioritized list.

A Cost Function then determines the “Lowest Cost” of the paths
In the priority list.

« A*is guaranteed to find a lowest cost path and is usually
computationally cheaper than an exhaustive (or breadth first)

search. WARFIGHTER FOCUSED.
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A* on a 2-D Grid

<3 A* Demonstraton - Microsoft Internet Explorer
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RDEGO@ Applying A* to Flight Route Optimization -‘
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RDECOM D  potential AWRT Operational Fielding Concepts 4

1. Web-Enabled/Net-Centric (Thin Client)

AWRT Server — access to 4-D Weather data
cube:

1. Receives route request

2. Calculates weather effects data cube
based on aircraft & restrictions

3. Meshes route with weather effects data
cube

4. Derives initial weather effects on route

5. Calculates AWRT optimized route
options

6. Creates display and A/N output of route
options

7. Data and display available to
Operator/Planner/GCS/M2M to Aircraft

Approved For Public Release; Distribution U

Operator/Planner/GCS:
PC/Laptop with
SIPRNET/NIPRNET connectivity
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RDECOM » Potential AWRT Operational Fielding Concepts 4

2. Autonomous (Local) Capability (Thick Client)

4-D Weather Forecast Data Cube:
DCGS-A Weather

Regional/Theater Forecast C
AF Weather Agency

Operator/Planner/JIMPS/GCS/?7?:
Server/PC/Laptop hosts

1. Comm. connectivity to ingest

4-D Weather Grids

Weather Effects Grid Creator

AWRT Route Optimization

capability

4. A/N & graphics output of route
options

erter

w N

» Calculates weather effects data cube based on aircraft & restrictions
 Meshes route with weather effects data cube

* Derives initial weather effects on route

o Calculates AWRT optimized route options

» Creates local display and A/N output of route options/M2M to Aircraft

WARFIGHTER FOCUSED.
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RDECOM )

AWRT DEMO

WARFIGHTER FOCUSED.
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RDEC: @ Select Asset(s) from List:
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RDECOM )

mmi Tri-Service IWEDA
File Edit Screen Help

h, List X I‘E’ Hirarchy X | |

----- ‘ SOF AIRDROP/EQUIP

-

. I =Selected X
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Mo special condition

Compute Weather Effects Matrix:

----- Sl soF AWADS
..... ‘ SOF CAS
----- Sl soF comm
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RDECOM )

View ScanEagle Impacts over AOI:
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RDECOM )

== Tri-Service IWEDA
Eile Ed\_t Screen Uelp

= List X |t Hierarchy X =Seleced X|
| i SOF AIRDROP,/EQUIP + W No special condition
- 8| SOF AWADS Selected Assets

COC CAC = - — —

ami Edit Subdomain "New Flight Path Subdomain’

Subdomain Name iScanEagIe2

Border Calar .
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|-rTaIfe.l.ﬂFF,-'\“-'ag; Points

Stop Map Input H Clear ]

Lat: 32,707 |
—— Lale: ]
Lon: |-114.657 |
Lat: |33.459 :
f 1 Alt: |:|
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[

Waypoints/times are entered
via map clicks (or manually) —
M2M in future release
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RDECOM; Compute & View Impacts over FP:
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FEile Ed|t Screen Help
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RDECOM

Flight Slice along Path:

= Tri-Service IWEDA

File Edit Screen Help

2 Lis ] = Selected X) I E . Map X I&Jute Planning X .I.Impact Levels xﬁ
. condition ~
Light Turbulence
-@| turbulenceintensity = light
Moderate winds aloft
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Flight slice shows impacts at many
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RDECOM Route Planning Specifics:

File Edt Screen Help

[E List X
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Optimized FP Results:
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RDECOM

Flight Slice along Optimized Path:
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File Edit Screen Hep
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mJFf'nM) AWRT Visualization:

Satellite Took Kit (STK) Visualization Software

UAS flight through
unfavorable weather
conditions (depicted in
red) such as Severe
Turbulence

Evaluation Couy

Optimized flight route,
automatically routed
UNDER the hazardous
weather levels.

Evaluation Gopy

WARFIGHTER FOCUSED.
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RDECOM CAPABILITIES: Current and Future ‘-‘

CURRENT:

PC-based & IMETS/DCGS-A Hosted
Hard-wired to T-IWEDA

Map GUI = Open Map

User input of route and flight levels

* Weather hazards

* Air speed

 Head wind component

» Forecast periods corresponding
to flight times

24

Routing rules (cost functions) include:

FUTURE:

 Browser version

« Platform independent

 JAAWIN-hosted (Experimental use)

* No-fly zones/restricted airspace
considered in routing calculations

» Multiple route options (associated with
varied risk levels) displayed or toggled

» Multiple missions displayed at once or
toggled

 Automated weather data/flight plan ingest
 Machine-to-Machine capabilities

* Live enroute updates as often as weather
data cube updates

* Visualizations: Satellite Tool Kit (STK),
FalconView, Google Earth, others?

« USER INPUT FOR OTHER IDEAS???
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