
Airborne Integrated Systems for Safety Improvement,
Flight Hazard Protection and All Weather Operations
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Objectives

� To uplink weather forecasts (WIMS):

� WIMS CB, ICE and CAT

� To demonstrate real-time on-
board weather data fusion of:

� WIMS CB

� On-board wx radar data

� To display:

� Uplinked WIMS

� Wx radar data
� Fusion of both
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Functional set-up

Wx Rdr
Data

Fusion
Display

Satellite

GWP

WIMS
data

Gnd Wx
Radar(s)

Display
1   Wx Rdr data
2   WIMS data
3   Fused data
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Aircraft & equipment

� High-speed SATCOM (Swift 64)
� Antenna
� Tranceivers
� SANTA mobile terminal

NLR’s Swearingen Metro II 
research aircraft

� Enhanced multiscan wx radar 
� Weather radar + antenna
� I/O concentrator PC
� Display & control panel

� Lightning detection
� Stormscope
� Recording PC

� Other
� Surveillance Processor Unit
� Maintenance PC
� Recording PC
� HMI laptop
� NLR recording system
� NLR video equipment
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A/c installation (1/4)

Rockwell Collins 
RTA-4118 Red 
Label Weather 
Radar System
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A/c installation (2/4)

SATCOM 
Datalink 
Equipment
& Antenna
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A/c installation (3/4)

Storm-
scope
System
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A/c installation (4/4)

Operator 
Console
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Data recording

� FLYSAFE

� On-board weather radar

� WIMS products
� Stormscope

� Data fusion

� Data link
� Video recording (outside view of wx, wx radar display & HMI display)

� Aircraft
� IRS

� DADC

� GPS
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Flight test operations (1/2)

� Number of flights 21

� Shakedown 2

� Local WIMS 1

� Regional WIMS 15
� Ferry 3

� Flight test time 43 hours

� First flight 06 August 2008

� Last flight 10 September 2008
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Flight test operations (2/2)

� Required wx:
Isolated CB conditions

� Wx forecast:
� Based on FME support:

Forecasted areas with
convective wx

� Flight Test locations:
� Regional WIMS flights:

� Netherlands, France,
Spain and Germany

� Local WIMS flight:
� Paris TMA
� Smooth co-ordination

with ATC Paris
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In-flight observations (1/4)

(outside view/airborne radar)

Airborne radar view (range: 40 Nm)

Outside look of CB anvil clouds 
(left side)

� Regional flight / 26 Aug / 16:06 UTC
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In-flight observations (2/4)

(WIMS display)

Raw WIMS products (range: 320 Nm)
•WIMS CB: brown
•WIMS ICE: blue
•WIMS CAT: yellow

� Regional flight / 1 Sept / 16:08 UTC
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In-flight observations (3/4)

(WIMS CB/airborne radar)

Raw WIMS CB (range: 40 Nm) Airborne radar view (rang e: 40 Nm)

� Regional flight / 21 Aug / 13:02 UTC
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In-flight observations (4/4)

(Data Fusion)

Raw WIMS CB (range: 320 Nm)

Airborne radar view (range: 320 Nm)

Fused CB (range: 320 Nm)

Fused CB (range: 320 Nm) at Tref+40s

� Regional flight / 1 Sept / 15:41 UTC
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Conclusions

� FT5 successfully accomplished

� All objectives have been met
WIMS products uplinked, real-time on-board fusion
demonstrated. WIMS, wx radar and fusion displayed.

� Required results collected and distributed
Data, video, notes, deliverables, etc.
Analysis on-going (planned to be finished end of May)

� 21 flights (43 hrs) have been safely performed
Chances of favourable weather in Paris TMA turned out to
be lower than expected. One local WIMS flight performed.

� Flight test period in accordance with planning
Risks managed. Flight extention but no delay
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Contact

� Marcel J. Verbeek (NLR)
FLYSAFE FT5 Manager
+31 (0)20 511 3596
verbeekm@nlr.nl


