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Superpixel

Pre-processing in vision applications
• Reducing the size of inputs
• Providing a meaningful image 

representation

• Boundary adherence
• Homogeneity within superpixel
• Regular shape 

RGB Depth Segmentation GT

Microsoft 
Kinect, Intel 

RealSense, etc.
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Previous works

① Depth-adaptive superpixels

② Voxel cloud connectivity segmentation

③ Superpixel segmentation based on weighted geodesic driven metric

④ Fast marker-controlled watershed superpixel

Superpixel Segmentation for RGB-D Image
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Previous works

① Sampling superpixel network

② Superpixel embedding network

Superpixel Segmentation using Deep Neural Network

RGB-D image
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Algorithm-Network architecture

BP-net
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Algorithm-Loss function

Accuracy Regularity

Block regularity loss

𝐿𝐵𝑅𝐿 = −

𝑝𝑖∈𝐼

( 2 − 𝑟𝑖
𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑡𝑦 𝑡𝑒𝑟𝑚

∗ (𝑡𝑖 log 𝑎𝑖 + 1 − 𝑡𝑖 log(1 − 𝑎𝑖))
𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 𝑡𝑒𝑟𝑚

)

L𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = 𝑡𝑖 log 𝑎𝑖 + 1 − 𝑡𝑖 log(1 − 𝑎𝑖) L𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑡𝑦 = 2 − 𝑟𝑖

𝑟𝑖 is the regularity score

𝑆𝑅𝐶 𝑆 =
𝑆

𝐶𝐻
∗

min 𝜎𝑥 , 𝜎𝑦

m𝑎𝑥 𝜎𝑥 , 𝜎𝑦
∗ (|𝑃(𝐶𝐻)|/|𝑃(𝑆)|)

BP-net: deep learning-based superpixel segmentation for RGB-D



Algorithm-Seeds initialization

Adaptive seeds initialization

The density of seeds 𝜌 Ω
is associated with region 
texture richness

𝜌 Ω ∝
|Φ Ω |

|Ω|

Φ: maps pixels to 2-manifold ℳ
embedded in 4-dimensional 
combined spatial and color space
• Φ(x,y)=(x,y,grey(x,y),angle(x,y))
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Experiment-Evaluation
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Experiment-Ablation study
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Experiment-Sample result
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