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This contribution proposes a 1D displacement coding for a displaced subdivision surface in the V-DMC. In the CfP response from Apple in the April 2022 meeting, mesh data is reconstructed by subdividing a base mesh with the additional displacements for the subdivision surface, where displacements are coded by a 3D vector. It is proposed that the displacements are coded by 1D value based on the normals defined on the subdivision vertices in order to reduce the displacement bits and improve the coding performance.
Problem statements
In the CfP response from Apple [1], the 3D displacement vectors approximate the original mesh data accurately. Two coordinate systems like global and local, can be considered to represent the vectors. The software provided by Apple implements the local coordinate system, which defines the normal direction as the n-axis, and t-axis and b-axis as orthogonal to the n-axis. The displacement direction is expected to be similar to the normal one.
Here, we show the distribution of each element of the displacements in Figure 1. It shows that most of the t-axis and b-axis values distributes in a neighborhood of zero. Therefore, the coding efficiency will be improved when such values are not coded.
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Figure 1: Distribution of each element of the displacements. 
Proposal
Proposed method
We propose a one-dimensional displacement coding instead of three dimensional one. In the detail of the decoding process, the inverse wavelet transform is applied for one component. A normal vector of each vertex is derived and used for the signalled norm in reconstructing the displacement vector in the global coordinate system. The remaining decoding process is the same as the original CfP response.
Implementation issue
Because the 1D displacement is a scaler value, the displacement is not needed to be coded as a 3D vector. To keep the software structure provided by Apple, however, we set both the t-axis and b-axis value of the 3D displacement vector to zero. Further improvements in software implementation is future work.
Simulation results
Using the same experimental configuration in the CfP response from Apple, we implement the proposal on top of the provided software. Compared with the CfP response, the proposed method can reduce by 16% at most in geometry coding. Figure 2 shows the comparison result between by the CfP response and by the proposal. CfP response is re-generated in our environment. It is confirmed that BD-rates are improved by the proposed 1D displacement coding.
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Figure 2: Averaged BD-rate against the CfP Response for C1-AI condition
Conclusion
In this contribution, it is proposed that the 1D displacement coding for the displaced subdivision surface in the V-DMC. The proposed method can reduce the displacement bits. It is recommended to consider this approach in future exploration or core experiments.
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