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Introduction

* Most bionic robots can use only small light-weight laser
scanners and cameras to acquire semi-dense point
cloud and RGB images.

 We propose a method to generate a consistent and
dense surface map from semi-dense point cloud and
RGB images, which incrementally generates textured
surfaces from newly observed point cloud and fuses
them into the whole dense surface map.

* QOur method works well in both indoor and outdoor semi-
structured environments where there are regularly
shaped objects.



Examples of semi-dense models and
dense models

Semi-dense colored point cloud Dense textured triangular surface
gathered by a 2D laser scanner mesh generated by our method



The device used for experiments




The result of surface resampling

-----

Triangulation results without surface Triangulation results with surface
resampling resampling, where the surface is
better preserved



The result of segmentation-based
resampling

Our segmentation-based resampling



The result of texture update

The surface observed at 10 m away The updated surface observed at

3 m away



Number of vertices

Histograms of four frames of surface
vertices on the maximum eigenvalue
of squared covariances. Green: data

The reduction on vertices’
uncertainties
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before fusion; black: data after fusion.

Number of vertices

3000
2000
1000

0

3000

2000
1000 f

3000
2000
1000

3000

2000
1000

A
0 0.02 0.04 o.pa o.:os 0.10
L :

0.02 o.:o4 o.?a 0.:08 0.10
A
0 0.02 0:04 o.éa 0.74::)8 0.10
L

0.04 0.06 0.08 0.10
Trace

Histograms of four frames of surface
vertices on the trace of squared
covariances. Green: data before
fusion; black: data after fusion.



Conclusions

A method is proposed to fuse a semi-dense point cloud
and RGB images and generate a dense surface map. The
resultant dense surface map offers rich visual and
geometric information, and is an ideal representation of
the environment for indoor/outdoor localization, navigation,
and recognition tasks of bionic robots.

« With this method, a bionic robot can use small light-weight
2D laser scanners and RGB cameras to build and use a
densely textured map.
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