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•!Context: The role of vision in RAUVI project 

•!Imaging infrastructure 

–!Options 

–!Functions and structure of the vision server module 

–!The harware 

•!Visual Odometer 
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1.1 Launching 

1.2 Survey 
- capture of images with position labelling 

•! visual odometer 
•! standard navigation sensors: IMU,  

altimeter, DVL, ... 

•! acoustic sensors 
    in a sensor fusion framework ( UW SLAM ? ) 

1.3 Recovery 2.1 Characterization of Intervention 

•! image database management (coarse mosaic) 
•! view characterization 

•! object characterization 
2.2 Launching  

2.3 Navigation to the Region of Intervention 

•! view identification 
•! object identification 

2.4 Intervention 
•! station keeping 

2.5 Recovery 

•! Identification of needs irrespective of schedule – scope of VISUAL in red 
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–!Study of imaging infrastructure options 

–!Capture of images with position labelling: 

•!visual odometer 

•!acoustic positioning 

•! framework for sensors fusion / visual SLAM 

–!Image database / coarse mosaic generation 

–!View characterization and identification 

–!Object characterization and identification 
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•! Vision as a collection of services that can be requested via a TCP/IP protocol: 

Vision services server (TCP/IP) 
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Feature detection, 

description and 

matching 

Main edges orientation 

histogram 

Topological map representation of the 

surveyed area: Views characterized by its 

saliency index are the nodes of the map 
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Stable 

features 
detection 

Feature 

description 

Feature 

matching 

Motion 

estimation 

Robust, Rot. & Sc. invariant, RT operation 

- FAST 
- SURF 

- CenSurE 

Particle Filter Methodology 

Homography Estimation 
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•!Off-line experiments 

–!pre-recorded image sequences 

–!no information available about camera  
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•!On-line experiments (under laboratory conditions, camera calibrated): 

–!canvas with a seabed mosaic containing a pipe and a telecomm cable 
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•!Present and Future work 

–!Assess odometers performance against ground truth in larger environments 

–!Check different features performance (SIFT, SURF, FAST) 

–!6DOF positioning with stereo vision information 

–!Fusion odometer with sonar-based positioning algorithms 

–!3D Mosaicking 
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