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 Abstract—The novel compression algorithm for point cloud 

sequence is proposed in this paper. We improve the efficiency 

by adopting a new inter-frame coding algorithm: the block 

skipping. First, we convert each point cloud sequence to an 

octree data structure. Then, for compressing the geometry 

difference between consecutive frames, we build a dual octree 

data structure. We find that in most areas of each frame have 

little color difference with the adjacent frame. Therefore, we 

divide the frame into blocks and perform inter-frame coding by 

adaptively allocating the number of bits. Finally, we use 

arithmetic coder to compress geometry and color difference of 

consecutive frames. Experimental results show that the 

proposed algorithm compress point cloud sequence more 

efficiently than intra-frame coding. 
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I. INTRODUCTION 

A 3D point cloud is one of the 3D data representations. 
The point cloud is composed of many points, and each point 
includes geometry and color information. Much information 
of the point cloud requires a huge amount of memory and time. 
Therefore, an efficient compression algorithm is essential. Fig. 
1 shows the point cloud samples. 

There are various attempts [1, 2, 3, 4, 5] to compress the 
point cloud. To compress the geometry information, Schnabel 
and Klein [1], and Huang et al. [2] adopt the octree data 
structure. Ochotta and Saupe [3] use the 2D wavelet transform 
based scheme, and Thanou et al. [4] use a graph-based scheme 
for compression. Kim et al. [5] adopt the dual octree data 
structure and approximate color difference. Each algorithm 
has some problems. [1, 2] focus on geometry information only, 
[3, 4] require a lot of memory and time to compress, and [5] 
depends on the heuristic factor.  

    We propose a novel 3D point cloud sequence 
compression algorithm. First, we decompose point cloud to 
the octree. Second, we use the dual octree to obtain residual 
geometry information between consecutive point cloud 
frames. Third, we use block skipping algorithm to obtain 
residual color information between consecutive point cloud 
frames. Finally, we adopt arithmetic coder to compress 
residual information efficiently. Experimental results 
demonstrate that the proposed algorithm compress point cloud 
sequence more efficiently than the intra-frame coding 
algorithm based on [5]. 

II. PROPOSED ALGORITHM 

A. Octree Data Structure 

 The octree is an efficient binary description of 3D point 
cloud [7]. To build the octree, we divide 3D space into 8 
blocks of the same size. Each divided block corresponds to a 
tree node. We allocate a binary value to the tree node. If the 
divided block contains at least one point, we allocate 1 to the  

 

 

tree node. Otherwise, we allocate 0 to the tree node. In the case 
of the former, we repeat the dividing process. We divide 3D 
space until octree depth equal to 7. 

B. Dual Octree Data Structure 

 For inter-frame coding, we compress the difference of 
consecutive frames: the reference frame 𝐹𝑡 and target frame 
𝐹𝑡+1. Each frame has a different total point number. Because 
each frame contains a different number of points, compressing 
the difference between frame is challenging. To adjust the size 
of data between adjacent frames equally, we build a dual 
octree data structure which is adopted in [4, 5]. Fig. 2 shows 
the building process of the dual octree. 

C. Color Estimation 

We also adjust the amount of color information between 

the adjacent frames. From 𝐹𝑡 , we estimate �̂�𝑡+1 that has the 
same amount of information of target frame 𝐹𝑡+1. 

We denote a 𝑛𝑡ℎ  point of reference frame as 𝑝𝑛 , a 𝑚𝑡ℎ 
point of target frame as 𝑞𝑚 and color information of each of 

them as 𝑐𝑡,𝑛, 𝑐𝑡+1,𝑚. We search the K-nearest neighbor points 

in the reference frame based on the location corresponding to  
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Fig. 1. Point cloud sequence samples: (a) david, (b) ricardo, and (c) andrew
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Fig. 2. Sample building process of dual octree data structure  



 

𝑞𝑚 . Here, we set 𝐾  to 3. Then, the average color of the 
searched points is defined as estimated color information 
�̂�𝑡+1,𝑚 . Fig. 3 shows the process of color information 

adjustment. 

D. Block Skipping Algorithm 

Usually, adjacent frames rarely change, it means the 
majority of color difference is 0. Therefore, compressing all 
color residual information is waste. We propose block 
skipping algorithm to compress blocks that have large enough 
change. 

We divide 3D space into 512(8 × 8 × 8) blocks of the 

same size. Then, we compute a number of bit 𝑏𝑖 used for 𝑖𝑡ℎ 

block compressing and 𝑏𝑖
skip

 used for 𝑖𝑡ℎ block skipping as 

𝑏𝑖 = 1 + 𝐵𝑁𝑖 ,                                    (1) 

𝑏𝑖
skip

= 1,                                        (2) 

where 𝑁𝑖 is the number of points and B is the quantization bit. 
Empirically, we set B to 7. Next, we compute the color 

distortion for two cases: 𝑑𝑖 for an ordinary case and 𝑑𝑖
skip

 for 

a block skipping.  

𝑑𝑖 = ∑ (𝑐𝑡+1,𝑛 − �̂�𝑡+1,𝑛)2
𝑁𝑖

𝑛=1
,                     (3) 

𝑑𝑖
skip

= ∑ (𝑐𝑡+1,𝑛 − 𝑐𝑡,𝑛)2
𝑁𝑖

𝑛=1
.                    (4) 

We compute compressing score 𝑠𝑖  and skipping score 

𝑠𝑖
skip

 to distinguish which block should be skipping as 

𝑠𝑖 = 𝛼𝑏𝑖 + (1 − 𝛼)𝑑𝑖 ,                             (5) 

𝑠𝑖
skip

= 𝛼𝑏𝑖
skip

+ (1 − 𝛼)𝑑𝑖
skip

.                    (6) 

where 𝛼  is a weight to control the relative influence of 
compression rate and quality. In experiments, we set 𝛼 as 0.8. 

For each block, we compare 𝑠𝑖
skip

 and 𝑠𝑖. If 𝑠𝑖
skip

< 𝑠𝑖, then 

we skip that block. Otherwise, we compress the color 
difference by using 𝐵 bits. 

III. EXPERIMENTAL RESULTS 

Dataset: For experiments, we adopt the JPEG Pleno Database, 
captured according to [7], which contains 10 sequences. Each 
sequence consists of hundreds of frame. Each sampled frame 
has about 8,000 points whose average data size is 5.39MB.  

Quantitative Results: We compare encoded data file size per 
point under similar decoded image quality. We use bits per 
vertex(bpv) to compute encoded data file size per point and 
peak point and peak signal-to-noise ratio(PSNR) to detail 
decoded point cloud quality. Table 1 shows quantitative 
comparison results between intra-frame coding algorithm and  

 

the proposed algorithm. Note that the proposed algorithm can 
compress 13.48 times better than the intra-frame coding 
algorithm with higher PSNR. 

Qualitative Results: Fig. 4 shows the reference frame, the 
reconstructed target frame and the original target frame. For 
original target frame and reconstructed target frame, there is 
no noticeable image distortion. 

IV. CONCLUSION 

We proposed an effective algorithm to compress point 
cloud sequence. We first model point cloud sequence by using 
octree data structure. Then, to compute geometry difference 
information and color difference information, we adopt dual 
octree data structure and block skipping algorithm 
respectively. Experimental results show that the proposed 
algorithm outperforms the intra-frame coding algorithm. 
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(a) Reference frame (b) Target frame (c) K-nearest neighbor

Fig. 3. Sample estimating process of color information  (a) (b) (c)

Fig. 4. Qualitative results of the proposed algorithm: (a) reference frame, (b) 

reconstructed frame, and (c) target frame   

 Intra-frame coding [5] Proposed 

Size of 1 frame 22.5KB 1.66KB 

bpv 21.56 1.60 

PSNR 20.52 20.93 

Table 1. Quantitative Results 


