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RGB-D DATA FUSION:

Many RGB-D fusion methods have been proposed to extract
RGB-D features.

K. Lai, L. Bo, X. Ren, and D. Fox. A large-scale hierarchical multi-view rgb-d object
dataset. In IEEE International Conference on Robotics and Automation (ICRA),
pages 1817-1824, 2011.

R. Socher, B. Huval, B. Bath, C. D. Manning, and A. Y. Ng. Convolutional-recursive
deep learning for 3d object classification. In Neural Information Processing
Systems, pages 665-673, 2012.

S. Song and J. Xiao. Deep sliding shapes for amodal 3d object detection in rgb-d
images. 2016.
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Limitations:

Some methods just learn features from RGB and depth separately
and then simply concatenate them together as RGB-D features or
encode these two kinds of features, which cannot explore the
correlation between the RGB pixels and their corresponding depth
pixels.

The correlation and complementary property between RGB and
depth are ignored.
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Our method:

To better explore the correlation between the RGB pixel and the
corresponding depth pixel, and take advantage of the
complementary property, we first project raw RGB-D data into a
complex space and then jointly learn features from the fused
RGB-D images. The correlated and individual parts of the RGBD
iInformation in the new feature space are well combined.
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Fusion Methodology:

RGB image can be considered as amplitude measurements,
which depends on the nature illumination, e.g. , sun light.
According to depth images, the pixel values of the depth images
always mean the distance from the camera to the observed
objects. The depth image is often considered as the phase
change measurement, which depends on the measured scattering
received from the active illumination with the sensor, e.g. , laser.
The phase can be regarded as actual distance.

We define IR(X,y) as the RGB image,
ID(X, Yy, d) as the depth image,

where d = d(X, y) , X andy are the image coordinate
points, d is the depth value on the coordinate (X, V) .



f(j:?y? d“} — IR(I_-,'H) + I[}{I, Y, d}E:ili}{I’y’d},
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I¢ = Re(f) +iIm(f),
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Comparison:

The comparison among the representations (RGB images,
depth Images, fused RGB-D Polar representations and
fused RGB-D Cartesian representations) from three aspects:

1) Mutual Information and Independence
2) Feature Distribution
3) Euclidean KS-distance to Uniformity

The fused RGB-D Cartesian representation is the optimal
Image representation among the four image representations.
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Conclusion

A new RGB-D fusion method for fusing RGB-D images is
proposed, which can better reveal the correlation between the
RGB pixels and the depth pixels, taking advantage of the
complementary property. The experimental results show that our

method achieves competing performance against the classical
fusion methods.
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Take CNNSs for example:

A complex valued CNN model can be built with complex input and
weights.
1. The optimization method for this network should be handled.

2. Back propagation algorithm can also be modified.

3. The loss function is real-valued with complex weights in the
complex case, which cannot be differentiable everywhere. (e.g.
Wirtinger derivatives)

4. The labels are real-valued. (e.g. a projection layer can be
added as a special case of an activation function layer)
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