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

This document is produced under the EC contract AIP4-CT-2005-516167.
It is the property of the FLYSAFE consortium and shall not be distributed or reproduced without the formal approval of the FLYSAFE Steering Committee Page 1

FLY 730xxx_MPM_FinalForum_<Title>_A01

�������
���	
���
��

NG ISS Why, what, how

�������	
�������������������
�	�

�������
���	
���
��

NG ISS Why, what, how

�������	
�������������������
�	�



This document is produced under the EC contract AIP4-CT-2005-516167.
It is the property of the FLYSAFE consortium and shall not be distributed or reproduced without the formal approval of the FLYSAFE Steering Committee Page 2

FLY 730xxx_MPM_FinalForum_<Title>_A01

Contents

The Next Generation Integrated Surveillance System (NG ISS)

� Rationale for developing the NG ISS

� What is the NG ISS?

� How does it work:
� Consolidation Function

� Intelligent Crew Support

� Enhanced Displays

� Conclusion



This document is produced under the EC contract AIP4-CT-2005-516167.
It is the property of the FLYSAFE consortium and shall not be distributed or reproduced without the formal approval of the FLYSAFE Steering Committee Page 3

FLY 730xxx_MPM_FinalForum_<Title>_A01

This can only be done, when all necessary 
information is available in a single integrated sys tem

Rationale for developing an 
NG ISS

Objective: To increase safety

Increased Situational 
Awareness

Better prevention of 
critical situations 

caused by external 
factors

Provision of support 
to prevent crew 

mistakes

New human machine 
interface with 
simultaneous 

display of weather, 
traffic and terrain

predicting future 
situation and 

providing aids to 
avoid hazards

monitoring the crew 
actions in certain 

contexts and provide 
warnings
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contexts

This can only be done, when all necessary 
information is available in a single integrated sys tem
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What is the NG ISS?

� Major benefits compared to current ISS:

� Detection of future threats – up to 40 minutes ahead

� Provision of advices, how to avoid the threats
� Enhanced visualisation of the surrounding 

weather, traffic and terrain situation
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How Does it work? 
Consolidation Function

� The Strategic Data Consolidation Function has to:
� Detect the possible weather / traffic threats along the flight plan,
� Support the crew in the situation awareness, 
� Resolve possible conflicts and propose to the crew a new 2nd Flight plan.

Conflictive
traffic area

New flight path
Primary
flight plan
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Consolidation Function
Interfaces

Conflict 
Resolution

SDC

Conflict 
Detection

PTP

C
B

WeaC
P
210 
NM
20m15
s

Conflict Points

No-go Arcs

2nd FP

Surrounding traffic

Terrain & obstacles

WIMS objects

Weather Data
Fusion

Traffic Data
Fusion

A/C position
& speed

FMS

Taws
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Consolidation Function 
Conflict Resolution

Weather 
Strategic 
Conflict 

Resolution

Terrain forbidden 
Zones

Traffic forbidden 
Zones

Visibility 
Graph 
model

Weather and traffic resolution are based on 2 speci fic models:

Weather 
Conflict

Traffic 
Strategic 
Conflict 

Resolution

Terrain forbidden 
Zones

Weather forbidden 
Zones

Force field 
model

2nd Flight 
Plan 

Proposition

Traffic 
Conflict

Before activating the 2 nd flight 
plan, the new proposition 

should be approved by ATC.

Flight Plan 
Checking

Conflict

Detected
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Consolidation Function
Resolution of Weather Conflicts

� Characteristics:

� Important space of interest,
� Problem modelled with visibility 

graphs,
� Search tree solved with Constraint 

Satisfaction Problem methods,

� Detailed thread avoidance route 
computed,

� Trajectory converted in ARINC 
702A and sent to the FMS.

Time to conflict

40 minutes / 320 NM

� Example: thunderstorm conflict up to detected 40 mi nutes ahead:

W
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Consolidation Function
Resolution of Traffic Conflicts

� Characteristics:
� Reduced space of interest 

compared to weather,
� Fast moving elements,
� High complexity.

� Use of the force field model:
� each threat gets a force

like a little repulsive magnet,
� forces move in time

� Example: traffic conflict detected up to 12 minutes  ahead:

Time to conflict

12 minutes

T
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Consolidation Function 
ND Screenshots

2 weather conflicts are detected 
125NM and 180NM ahead.

2nd flight plan proposed in white.

Scenario: Paris-Innsbruck flight 17th August 2008 4 PM.
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Consolidation Function 
ND Screenshots

� 2 weather conflicts are detected

� Complete situation awareness 
including:

� WIMS CB,

� Raw Data,

� Fused CB,
� NO-go arcs,

� Conflict points in horizontal & 
vertical displays.
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How Does it work? 
Intelligent Crew Support (ICS)
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The ICS:
• Monitors signals from multiple aircraft / external systems .
• Recognises crew activities as part of PLANS with GOALS.
• Provides context-sensitive support for aircrew activities.
• Generates alerts and advisories .
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Stop bar at “stop”

Required braking exceeds a 
“comfortable braking limit”

Stop bar at “stop”

Required braking exceeds a 
“firm braking limit”

Intelligent Crew Support
Example: Stop Bar Braking Support

Aircraft Stopping Distance is predicted by the ICS.

All alerts are removed when:
Braking is sufficient, or Stop bar is passed, or aircraft steered away, or Tower sets stop bar to GO

STOP: STOPBAR AHEAD

STOP: STOPBAR

� “STOP - STOP BAR”
(repeated)

Stop-bar
�

�
� “Stop, stop bar ahead”
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Intelligent Crew Support 
FLYSAFE Support Cases

Definition: 

“Support Case” - A specific user activity requiring particular support from the ICS.

� Airport Surface movement: PTE MTE

� stop-bar braking support ��� � � �� �
� taxiway edge support ��� � � �� �
� wrong runway support ��� � � �� �

� Decision aiding for complex situations:

� altimeter setting in climb / descent ��� � � �� �
� Checklist procedural support ��� � X

(support case applicable to B-737, but not A-320)

The ICS PTE was used to refine the audio & visual alerting and to tune parameters.
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How Does it work? 
Enhanced Displays

New surveillance functions PFD, ND and HUD 

� New Warning/Caution messages

� Strategic consolidated data

� ICS advisories

� ASAS, ADSB, TISB

� Airport moving map with traffic

� Terrain and obstacles 

� Display of fused weather data 

coming from the ground segment

� Vertical Situation Display with terrain &

obstacles, weather, safety altitudes,…
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Enhanced Displays 
Primary Flight Display

� Wide PFD above HSI, ICS notification  
area and NG-ISS control panel

� Display of 3D terrain in case of alert
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� Simultaneous display of 
� TAWS, WXR, WIMS objects

� 2.5D cartographic background, 
� Traffic (TCAS, ADS-B, ASAS).

Enhanced Displays 
Navigation Display
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� Display of SDC No-Go Arc and conflict 
points

Enhanced Displays 
Navigation Display

� Interactivity on WIMS objects
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� Display of 2D traffic at the bottom 
of the head up display

Enhanced Displays 
Head Up Display

� Display of conformal 3D traffic
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� Display of 2D terrain (TAWS) at the 
bottom of the head up display

Enhanced Displays 
Head Up Display

� Display of conformal 3D terrain
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Conclusion

� The Next Generation Integrated Surveillance System…

� combines three different data sets:

� Weather
� Traffic

� Terrain

� addresses three different aspects:

� Situational Awareness

� Prevention of critical situations
� Prevention of crew mistakes

� helps to increase safety even with increased traffic  density


