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Problem definition Potential applications

Use calibrated stereo camera to obtain the structure
and motion estimation.

Motion:

» feature detection and feature tracking

* outlier rejection and optimization of the camera
motion cost function

Structure:
 estimate 3D structure with dense stereo matching
methods on rectified stereo images

Utilize the estimated structure and motion for
outdoor applications and use it to advance the
solutions for interesting problems.

 road detection and ground plane estimation

 obstacle detection and free-space estimation:
 collision detection and warning system

 estimate the top-view image of the road
 lane detection: lane departure warning system

 RGB-D object detection
» automated road safety inspection
e autonomous navigation of the mobile platform

Raw data processing:
 stereo camera calibration
* Image rectification

Camera motion estimation:

* real-time feature detection, descriptor extraction
and tracking

 robust stochastic optimization with outlier
rejection using: RANSAC sampling

Dense stereo reconstruction:
« Semi-Global Matching (SGM) method convenient
for real-time implementation

Dense stereo reconstruction

« example of depth images
obtained with dense stereo

* our implementation of
SGM method (lowest
Image) compared to
OpenCV implementation
(central image) is more
robust to difficult low-
texture outdoor scenes
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Obstacle detection

« example of ground plane
estimation in 3D point cloud
obtained with SGM dense
stereo method

 prototype implementation of
obstacle detection obtained
using the estimated ground
plane and digital elevation
map
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