octrees becomeequal Next, we compard¢he octreesto dbtain a
dual octree. In Fig. 1. (c), iRis 0 andRis 1, weassigroto Jg
In Fig. 1. (d), if Ris 1, and R.is O, we remove bothJzand J,,
Thus, we buld thedual octre¢hat haghe sameizeasthetarget
octree. Subsequentlywe performthe XOR operationusing the
dual octree to compute the spatial variation of two frarfés.
1. (e) showshefinal result ofthe XOR operation.

D. Color Coding

Thesizes of adjacent two frames areffdirent andit is hard
to determinecorrespondingcolor differencs. Therefore, v
reconstructan estimated color attributmapthat ha the same
size withthetarget frame usinthek-means clustering.

Let Mdenotea pointin the target frameand 05 denotethe
set ofnearest neighbgroints of MWe obtain Lwhich L B 0,
by theEuclidean distancef the 3D geometry informatiaof the
target frameC;: M andthe geometry information of reference
frame G, We useGL uasthe number of nearest neighhors

We compute the pdicted color of Musing the geometry
information ofthereference framandthe k-means clustering.
More gecifically, for eachMthe predictedcolor in the target
frame ?5M can be estimatedy computingthe average color
value ofthe point L, which is S
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Finally, we compute¢ 7%.: M, the residual of the target frame
color information andthe predictedcolor information This
removestemporal redundandy the point cloud attribute. When
the computed;%.: Mis smaller thara threshold3g we assume
thatv¢%:MasQie.,
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E. Arithmetic Coding

For entropy coding ofhe geometric and colodifferences
between two adjacent framase use the arithmetmodesin [5].

Ill.  EXPERIMENTAL RESULTS

We use JPEG Plerdatabase: Microsoft Voxelized Upper
Bodies +A Voxelized Point Cloud Datasi]. We downsample
the datasethrough voxelization. Each frame consistsbaut
8,300points We performexperimers using 10 frameswvhose
size is aboub.39MB.

The intraframe coding compress absolutegeometry and
color values.On the other handthe inter-frame coding
compresssa residual bit stream fahe geometry attribute and
residual color value for the color attribute. The proposed
algorithm compress the first frame using the intra-frame
coding and the redtamesusing the inter-frame coding.We
measure the compression ratio using bits per @s).

Table bshows the changein the compession ratio
according to thehresholda Note that theproposedalgorithm
achieves biter compression ratithan irter-frame codingnly.
The ntra coding compress a frame with about 24KB. In
contrast, thenter coding compresa framewith about 4.7KB.
By increasingd wecanobtaina compacter bistream.

Fig. 2 shows a reference frame, a target frame, and a
reconstructeframe encoded witha L tr. We sedhat therare
no noticeableémagedistortiors.

Table PComparison of compression ratio

type mgg;gggwe Proposed inteframe coding
a - 10 20
size(KB) 240 87 71.25
bpv 231 8.4 6.9
@ (b) (©)

Fig. 2.(a) Rderence frame, (b) target frame,
and (c)reconstructed targétame

IV. CONCLUSION

We proposé an inter-frame codingtechrique for point
cloud sequence First, we convertthe point cloud data into an
octree structure. Thenye computethe geomeyr differences
between two adjacent framesing the duabdree, and the color
differences using the k-means clusteringexperimental results
showedthat the proposealgorithm compresses point data more
efficiently than thentra-frame codingpnly.

ACKNOWLEDGEMENT

This work was supportegartly by The CrossMinistry
Giga KOREA Projecfgrant funded by the Korea government
(MSIT) (No. GK18P0200, Development of 4D reconstruction
and dynamic deformable action model based hypalistic
service technology)and partly bythe National Research
Foundation of Korea (NRF) grant funded by the Korea
government (MSIP) (No. NREO18R1A2B3003896).

REFERENCES

Han-Ul Kim, Jin-Hwan Kim, and Chan&u Kim, Hybrid representation
and rendering of indoor environments using meshes aimi gouds,
in Proc. URAI 2014, Nov. 2014.

O. Devillersand PO *DQGRLQ
WUDQVPLVVLRQ ~ LQ 3URF ,((828.LV
[38] & =KDQJ JORUrQFLR DQG & /RRS
with graphWUDQVIRUP ~ LQP3OdR B014(f. 2062070
7TKDQRX 3 &KRX
G\QDPLF
2016, vol. 25, no.4, pp. 1768778.
D. Marpe, H. Schwarz, and7 :LHJDQG -a&aptyavbinavy
DULWKPHWLF FRGLQJ LQ WKH + $9& YLGHR
Trans. Circuits Syst. Video Technol., vol. 13, pp. @&2B, July 2003.
6] & /RRS & =KDQJ DQG-time highi2sddtion® SgadeO
voxelization with application to imagE DVHG PRGHOLQJ
High-Perform Graph. Conf., 2013, pp. 723

(1

(2]
2FW

[4]

(5]

LQ

S*HRPHWULF FRPSUHV\
S3RLQW |

DQG 3based RAMPIR4SIGN 0F *UD S
' SRLQW FORXG VH TXay® FepMApHILQ |, (((



