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Abstract; To improve the distance-based level of detail (LLoD) construction in point cloud
compression, a prediction residual-based LoD optimization model and a fast LoD generation
method are proposed. The relationship between LoD prediction residuals and coding bitrate is
firstly deduced. A model of LoD prediction residual and distance is further constructed, and the
model parameters can be obtained by pre-coding or online calculation of the point cloud. Relying
on this model, the optimal number of LoD layers can be obtained by minimizing the prediction
residuals. To lower the complexity of the proposed method, the influences of the model
parameters on the coding performance are analyzed. It is found that the number of points in detail
layer decreases exponentially with the increasing LoD layers, which makes the impact on coding
performance weaken sharply. Following this analysis, the model parameter determination is
simplified according to uniform sampling and smooth distribution features of point clouds. The

optimal number of LoD layers can be obtained by the proportion of the points in the detail layer to
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the total points in the point cloud, so as to achieve the optimal coding performance.

Furthermore, a fast LoD generation method based on threshold control is proposed to heighten

the model practicability. Experimental results show that the proposed method enables to shorten

encoding time by 4% and decoding time by 6% without any performance loss.

Keywords: point cloud compression; level of detail; prediction residuals; lossless compression;

coding performance
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Table 2 Number comparison of LoD layers between two

methods
HUREES Ng N-
boxer vox12 12 5
Egyptian_mask_vox12 11 6
Facade_vox12 12 6
Facade vox14 13 5
Facade voxl1 13 6
Frog_vox12 13 6
Head vox12 12 6
House_without_roof vox12 13 6
longdress_vox12 13 5
longdress_vox10 12 6
loot_vox12 12 5
loot_1200 12 6
queen 12 6
redandblack_vox12 12 5
redandblack vox10 12 6
Shiva_vox12 12 6
soldier_vox12 12 5
soldier_vox10 12 6
Thaidancer_vox12 12 6
ULB_Unicorn_vox13 12 6
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