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m)f Outline

» Presentation of the concept

* North Atlantis Scenario

e Assets and communication graph
 Interpreted systems for Situation Analysis

* Preprocessing and system generation

Conclusion
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R*;)’ Main steps in CSAR ops
s

(1) Awareness and notification, where the notification that personnel is miss-
ing or 1solated from friendly forces is received.

(2) situation assessment, where all available information regarding the iso-
lated personnel’s location and status 1s analysed and measures are taken
to enrich this information if necessary (searching, satellite coverage, etc.),

(3) mission planning, where the decision whether a CSAR operation is to
take place i1s taken and. if so. the detailed planning for the operation is
done.

(4) execution, where the CSAR operation is conducted in accordance with
the plan laid m 3. and

(5) mission conclusion, where the rescued personnel, if necessary, is delivered

to the appropriate medical treatment facility and post mission reports are

made.
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R*;)’ Approach

P

Scenario-based design

Visibility-based terrain analysis

Characterisation of agent mobility

Selection of efficient paths
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97 Abstract view of the RAP

Offensive FTR control

R ®
Support MSN control
Defensive FTR control
Q
@,
Squadron operation
Center 1
SAMI (5QOCT)
S Air contral center
(ACQ) WOC
SAMOC
&
@,
RAP prgfluction center AEW
(RPC)
; O
Combined air @ Other EW
operations centre
Air PSC (CAOC)
&
MNC/MSC Maritime
Air aperations O
coordination center :
ATC
(ROCO) Sensor fusion post (SFP)
—C)
9, Passive
Land headquarters Sensors
(LHQ)
O
Maritime headquarters O
(MHQ) Mobile radar

Fixed radar



R*;)’ Assets and roles
s

Depiction | Entity Call Sign Role
> U-2 uU-2 ISR
P-1/2/3 ISR
4 Predator
Jammer 1-2-3-4 SEAD
7 ECR Tornado Zap 1-2
Sierra 1-2-3-4 Fighter Sweep
7 CF-18
Echo 1-2-3-4 Fighter Escort
4 CF-18
g Bomber 1-2 3-4 Fighter Bomber (BAI)
CF-18
7 Gunner Close Air Support
AC-130
7 M-1/2/3/4 Enemy Fighter
MiG 31
v 8 Rescue 1-2 CSAR Helicopter
CH-53
* MI-24 Hind H-1/2 Enemy Attack Helicopter
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R*;)’ Abstract view of the CSAR Vignette
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@\7
Interpreted systems
Ri)  Interpreted sy

r' v =

a) b)

Fig. 8. The path of example 2. In figure a). the path is shown in the terrain. In
figure b) the worlds thought possible by the rescuer when it observes that he is in

position 5 are included. and for each possible world, some propositions true in these
worlds are shown.
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r@; Suitability of landing zones

Included Excluded

Slope <= 6 degrees > 6 degrees
Vegetation Grassland, pasture. Mountains, deciduous, coniferous,
wetlands.
Distance A relative ranking was given, based on the straight line distance
from the airbase.
Hydrology N/A Rivers, lakes.
Man made N/A A buffer distance around the
obstacles obstacle based on the obstacle’s
height.
Visibility Not visible by hostile Hostile force visibility of landing
forces. zone.
Size >= 100m < 100m

Territories Friendly. Hostile, unknown.
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|_east cost path analysis

Ranking Value Weight

Elevation 1 <=300m
5
9 > 300m
Territories 1 Friendly
5 Unknown 5
9 Hostile
Distance from Relative ranking based on exponential distance
Hostile from hostile locations. 10
Locations
Enemy Visibility 1 Cannot be seen or are not within
weapons range of the enemy.
50
9 Can be seen or are within weapons
range of the enemy.
Distance from Relative ranking based on the straight line 5
Airbase distance from the airbase.
Existing Flight 1 No existing flight patterns within a
Patterns distance of 5km.
Existing flight patterns or areas 25
9 within a distance of 5km of an
existing flight pattern.
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pi); Intervisibility model
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mg,\? Visibility by ennemy at crash site
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R*;Y Formal verification of protocols
=

Protocol 1 | Property Result
AG (halted = Kg 15) fails

AG (halted = 14V 15V 16) | holds

AF halted fails

Protocol 2 Property Result

AG (halted = Kp r5) | holds

AF halted holds
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r{‘i)} Conclusions

 Mathematical formalism and verification
methodology for visibility-based terrain analysis
and route planning.

 Integrate reasoning about visibility relations in
existing SAR software (SAROPS, SARPLAN).
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