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Figure 1 Autonomy levels hierarchy
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Figure 2 One of ONERA's two autonomous RmaX rotorcraft
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Figure 4 Terrain map and forbidden areas
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Figure 5 Autonomous flight states
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Figure 6 Fail safe procedure
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Figure 7 Example of generated flight plan using SNAKE
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Figure 8  ReSSAC control screens for flight control, navigation and geo-referenced image capture
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Figure 9  ReSSAC flight experiments and demonstrations images and trajectories records of
simulated ship rotorcraft decking on a designated virtual mobile point
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Figure 10 Trajectory optimization and itinerary planning based
the initial terrain map and rough numerical terrain model
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Figure 11 Automatic waypoint generation (left) and global
mission planning interface (right).
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Figure 12 Autonomous information processing and decision architecture
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Baseline : B
Height : H

Triangulation :
precision is proportional to B/H

Monocular stereovision from motion :
baseline is as large as desired but imprecise

Binocular stereovision (two cameras):
B is wellknown
but fixed (low precision at great height)

�

B

H

Figure 13  Principles of stereovision : binocular (2 cameras) and monocular (1 moving camera)
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Figure 14  Monocular Stereovision obstacle detection and dense elevation estimation using optic flow
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Figure 15 Monocular Stereovision obstacle detection and sparse elevation estimation using texture interest points
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Figure 16 Obstacle detection and zoning using stereovision and texture
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Figure 17 Onboard real-time elevation map estimation and landing spot selection
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Figure 18 ReSSAC experiments on ONERA & US Army Helicopter Div. NASA Ames Common Obstacle Field
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Figure 19 Exploration mission (MDP) definition interface (left) and Dynamic Bayesian Network Model (right)
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Figure 20 The SFDP algorithm can tackle
the problems of size beyond N°7 (from

left to right)

Figure 21 The SFDP algorithm can
incrementally improve the reactive action

strategy expected value
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