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Abstract
After the adoption of contribution m51023 [1], the geometry smoothing process has been moved out of the encoding loop in the current V-PCC architecture. As a result, the attribute transfer is performed prior to geometry smoothing. However, geometry smoothing might be performed at the decoder to improve the visual quality of the reconstructed point cloud. Since the decoded attribute available to the decoder corresponds to the unsmoothed geometry, another attribute transfer step is required to find the attribute data for the smoothed geometry. This secondary attribute transfer has caused a significant increase in the decoder complexity (i.e. decoder runtime has increased by a factor of 7 in TMC2v8.0).  
This contribution proposes a method to reduce the complexity of the decoder through preforming attribute transfer only on the points that are affected by the geometry smoothing process. Initial results show a reduction by around 50% in the decoder runtime.

Proposal 

Geometry smoothing process usually affects a small fraction of the input point cloud, mainly points near patch boundaries. As such, if a secondary attribute transfer is required at the decoder, the attribute transfer need to be performed only on the points which are affected by the geometry smoothing. Since only a small percentage of the points get smoothed, by enforcing this constraint on the secondary attribute transfer, the complexity of the attribute smoothing significantly reduces and so does the decoder complexity. 
In the proposed method, the points whose geometry is smoothed are identified. This information on the smoothed points will be passed on to the secondary attribute transfer where attribute transfer will be performed on the smoothed points. 
In V-PCC, color transfer is performed after geometry encoding/decoding to find the color of the reconstructed geometry from the original source color. This process is performed in two steps in forward and backward directions. For a given target point, in the forward direction, a number of closest source points to the target point are identified and in the backward direction, a number of source points whose closest point in the reconstructed point cloud is the target point are identified. Finally, the weighted average of the color of these selected points will be transferred to the target point. 
In the proposed method, the forward direction step is performed only for smoothed points since unsmoothed points get their color transferred from their corresponding identical source points. 
Figure 1 shows a process flow for the proposed method.
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Figure 1 – Process flow for the proposed secondary attribute transfer method.

Results

Table 1 shows the 32-frame objective results for the proposed secondary attribute transfer method compared with TMC2v8.0.
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Table 1 – RD results of the proposed secondary attribute transfer method. 
The objective results show no loss in the metrics while the decoder self runtime has reduced by 47%. 
Conclusion
A low-complexity secondary attribute transfer is reported. This proposed method reduces the decoder runtime by around 50%. Samsung recommends this method be adopted into V-PCC. 
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