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Adaptive frames selection for SLAM algorithms on real and synthetic stereo datasets

Context

From a stereovision acquisition, it is possible to build a D point cloud of the environment. For a moving cameras pair, we can use SLAM to merge the generated clouds of points, and create a dense D scene surrounding the sensors, without any other sensor than the two cameras. To carry out this task on computationnaly limited devices, we offer a solution to effitiently reduce the number of processed frames without increasing the generated error.

Adaptive frames selection

Our algorithm focuses on strongly reducing the number of frames when the trajectory is mostly straight, and keeping a high frame rate during rotations. The figure below illustrates two outputs of the same SLAM algorithm with the same number of input frames with and without our adaptive frames selection. 

Real-time Dense D Reconstruction Pipeline

Our adaptive SLAM method lets us build a real-time dense D reconstruction process on a small device (such as a Raspberry Pi) without the need of a huge computationnal cost. 

Contact informations

antoine.billy@labri.fr sebastien.pouteau @gmail.com

The Alastor Dataset: alastor.labri.fr

Alastor is, to our knowledge, the first synthetic stereo dataset for SLAM algorithms. The real advantages of synthetic dataset: ƞ Alastor allows you to switch to any vector car or UAV.

Alastor comes with absolute ground truth.

Alastor lets you adjust the frame rate you need. Alastor can simulate any lightning conditions.

Results

Those diagrams show that we efficiently reduce the number of processed frames without increasing the overall error. 

Conclusions

Reducing the frame rate in the straight lines strongly enhance SLAM algorithms speed without increasing the global error. Synthetic dataset allows to test SLAM algorithms in unseen situations such as illumination changes or rainy weather.
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Figure :

 : Figure: Point cloud generation from a stereo acquisition.

Figure :

 : Figure: Adaptive frames selection. With our method (in black and red), the estimated trajectory fits perfectly the ground truth (in green). Whereas a naive frame selection (in blue) strongly moves away.
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 : Figure: Real-time dense D reconstruction pipelne.

Figure

  Figure: reconstructed point cloud correctly fitting the GPS coordinates (in red).
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 : Figure: Evaluation of adaptive SLAM algorithm using to libviso : on the KITTI dataset (left) and on the Alastor dataset (right).
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 : Figure: Examples of generated dense point clouds for each dataset.
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