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Main Idea
The paper tackles RGB-D semantic segmen-
tation by discovering common and modality-
specific features from the two modalities.

The loss function of our method is as follows

L =αrgblrgb + αdld

+ αcd(crgb, cd)− αsd(srgb, sd).
(1)

where lrgb and ld are the pixel-wise losses,
d(crgb, cd) and d(srgb, sd) are the MK-MMD be-
tween common and specific features.

MK-MMD
Multiple kernel maximum mean discrepancy
(MK-MMD) assesses the similarity between
common features and modality specific features.
We use the following function to calculate the
unbiased estimation of MK-MMD between the
common features

d(crgb, cd) =
2

n

n/2∑

i=1

η(ui).

η(ui) =k(c2i−1
rgb , c2irgb)− k(c2i−1

rgb , c2id )

+k(c2i−1
d , c2id )− k(c2i−1

d , c2irgb).

(2)

where n is the batch size, cirgb and cid (1 ≤ i ≤ n)
are the RGB common feature and depth com-
mon feature.

Segmentation accuracy

The 14-class average accuracies of
different methods on the NYU V1:

The class average accuracies of dif-
ferent methods on the NYU V2:

The Proposed Network Structure
The model has a convolutional network and deconvolutional network for each modality, as

well as a feature transformation network. In this structure,

1. The RGB and depth convolutional network have the same structure;

2. The deconvolutional networks are the mirrored version of the convolutional networks;

3. The feature transformation network extracts common features and modality specific features;

4. One modality can borrow the common features learned from the other modality.

Visualization and Result
The following figure visualizes the common features and modality-specific features, which are ex-
tracted from deconv 2-2.

For 13-class segmentation, the average class segmentation accuracies of our method are 78.8% on
NYU V1 and 52.7% on NYU V2. The following figure shows the segmentation results.


