Integration of vision and inertial sensing
 key contributions:

· a common framework for inertial-vision sensor integration;

· calibration methods for integrated inertial and vision systems;

· vertical feature segmentation and 3D mapping;

· ground plane segmentation;

· 3D depth map registration;

· independent motion segmentation.
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For more information and documents related with the project, please use the following contact information:

	URL: http://www.deec.uc.pt/~jlobo/mywork/
Contact person: Jorge Lobo
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Main Goals

In this work we try to set a common framework for research into the integration of inertial sensor data in computer vision systems, identify the main issues and overview all the different aspects of combining the two sensing modalities.

Inertial sensors coupled to cameras can provide valuable data about camera ego-motion and how world features are expected to be oriented. Object recognition and tracking benefits from both static and inertial information. Several human vision tasks rely on the inertial data provided by the vestibular system. Artificial systems should also exploit this sensor fusion.
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Combining inertial and vision sensing

In vision based systems used in mobile robotics, the perception of self-motion and structure of the environment is essential. Inertial sensors can provide valuable data about camera ego-motion, as well as absolute references for structure feature orientations.

We explore the use of the inertial vertical reference provided by gravity in robotics vision systems. Knowing the geometry of a stereo rig, and its pose from the inertial sensors, the collineation of level planes can be recovered, providing enough restrictions to segment and reconstruct 3D vertical features and levelled planar patches.

To perform independent motion segmentation for a moving robotic observer we explored the fusion of optical flow and stereo techniques with data from the inertial and magnetic sensors. The magnetic sensor complement the vertical reference to provide an absolute 3D rotation reference.
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Independent motion segmentation with voxel background 
subtraction and optical flow consistency methods
A depth map registration and motion segmentation method is proposed, and experimental results of stereo depth flow segmentation obtained from a moving observer are presented.
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independent motion segmentation results
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The implemented calibration methods are made available to the public domain in the InerVis Matlab Toolbox
InerVis
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