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A Review of Point Cloud Compression

2238 /LI Hougiang', %L /LILi', Z=41 /LI Zhd?

(1. PERSERARZ, PE S 230027,

2. EEBHERAEFEOR, EE BT 64110)
(1. University of Science and Technology of China, Hefei 230027, China;
2. University of Missouri—-Kansas City, Kansas City 64110, USA)

B2 ROWBEERT RUMANXEEAZ—, BHERARHARIIMECRETRR.
WRE/VIERUBHERRBSRARLHT S OM, FHHREBRSAMRR I/ Py
FRISTDABMRISARIE T T L RKRRKRTERISHATIGEP T RBMEFN AR RTER
BN BEERNE, DABRRBREmS. ESNIBRERSS 5.

*4§219: 3D RwS; JTUEREN; BIERMmN

Abstract: 3D point cloud compression is one of the key technologies supporting the wide—
spread use of point clouds. Recently, it is one of the focuses for both research and standard—
ization groups. The latest advance of the compression technologies for both the 3D point cloud
geometry and attribute information is reviewed. Compression efficiencies of several typical
compression technologies for both the 3D dense and sparse point clouds are compared. In
the future, more studies will focus on inter—frame prediction to exploit the correlations be-
tween different frames in 3D dynamic point clouds, end—to—end point cloud compression, and
task—driven point cloud compression.

Keywords: 3D point cloud compression; geometry information coding; attribute information coding
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Key Technologies and Applications of
AVS3 Video Coding Standard
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HE: B35 (UHD) JUEENBPHERREES. NRREENNLAL, BSBIAA
RS B FMA. NERRBEEWMERIEEIED, PENSSIWMREERIBRARE
(AVS) THERBIE T H—HIBRRIDRE—AVS3, HaBaEr WAL aISEEH
Bo NMABT AVS3 IBIRISREERIAR, UINAES AVS2, ZINEAIBIARIS (VWC) | FBURARER
BRI (AV1) ShREBIREN B o

X8 JUGRIS; AVS3; Baa

Abstract: Ultra—high definition (UHD) videos can provide users a higher quality and more im-
mersive visual experiences. However, the application of UHD is limited by high bandwidth
cost. To solve the transmission and storage problem of UHD, China Audio and Video Coding
Standard (AVS) workgroup established a new generation of video coding standard—AVS3.
Currently, AVS3 has made a great contribution to the development of UHD industries in China.
Key technologies of AVS3 are described, and a comprehensive comparison with AVS2, versa—

(=]
i
-u{E

tile video coding (VVC) and alliance for open media video 1 (AV1) is conducted.

Keywords: video coding; AVS3; UHD
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Next-Generation Communications Technology

Facilitates Real-Time Distributed Cloud Rendering
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Abstract: Combining real—time distributed cloud rendering technology with 5G technologies can detail/34.1228.TN.20210122.1756.004.htm|

solve the problem of real-time rendering in industrial models. The rendering work is placed

on the server side by distributed cloud rendering technology, and then the rendering results
MESHRREER: 2021-01-25

WFsEHA: 2020-12-22

are transmitted to the client side quickly by 5G technologies to realize real-time browsing
and interaction. Basic framework, key technologies, development status and some current
applications of real-time distributed cloud rendering technology are introduced, and technical
problems still faced by real-time distributed cloud rendering technology are summarized. It is
believed that the construction of artificial intelligence in the new infrastructure can further im—
prove the performance of real-time distributed cloud rendering.

Keywords: industrial digitization; distributed cloud rendering; server rendering; 5G transmission
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Video Quality Enhancement Model Acceleration Algorithm

#XE/YANG Wenzhe, #iE/XU Mai, B#/BAI Lin

CERMZMARARE, PE LR 100191)
(Beihang University, Beijing 100191, China)

BE. BT PN AT MR SR RS AN SIMBIESE A Maskeut, EIUBRUIRS
HETFREZIAWINRSILBEENNGITIRE . Maskcut 2—FPiBMBOVEIHRE , S2/RF4EX
ZHNETBRBEMB(CNNREZIMBEANEH IR, EFRENPSEYGLEHY
SR, Maskeut 5 F—FPET W BIELN0IRBY R 4h SRS SHH —H RIS 81, MMERIEE
ERIIRAA KRB, BRETGTNE. H—IPod iR 2Ig 88 A—3 MR
21858 2.0(MFQE 2.0)98#x, Maskcut BIE G T DURRIA IR E SR EL(PSNR)IEFRR IR
F 1% B E4E5E 10% DL EBIN0RIER.

XEEiF: RRNR; BIRREILR; SIMEIE

DOI:10.12142/ZTETJ.202101006
(28 BAR AL « https://kns.cnki.net/kems/

detail/34.1228.TN.20210125.1047.004.html
Abstract: Maskcut, a dynamic structural clipping algorithm for video quality enhancement is

proposed, which can effectively improve the speed of video quality enhancement algo—
rithm based on deep learning. Maskcut is a general tailoring idea that supports most of the

45 bR I ER : 2021-01-25
tailoring acceleration based on the deep learning network models for convolutional neural IFFEEEE . 2020-12-25
networks (CNN). Based on the trained parameter data in the original model, the secondary
training for tailoring acceleration is carried out to further fine—tune the parameters. With an
advanced video quality enhancement algorithm, the multi—-frame quality enhancement 2.0
(MFQE 2.0) as the goal, the peak signal-to—noise ratio (PSNR) index is less than 1% and

the time is shortened by more than 10% after Maskcut clipping.

Keywords: model acceleration; image quality enhancement; structural tailoring
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Video Recommender System with Graph

Neural Networks

& =/GAO Chen,ZH/LI Yong, £ &5/JIN Depeng

BE: BH 7T —PETFRBEMNSOIES R, SEPIBINE B RTARENELS
13, BERAKAP SN, BOARTA , SIAMPL LN QEEBTAD BN B EUHERA
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HEAEERERRSE T B . H—PoySHIuRR, 20 ARl R E AR I B0,

KEEF: VIES RS ; AP MERE ; BIRENS REFY

Abstract: A novel recommendation model with graph neural networks is proposed. Users’
sequential video—watching behaviors are first constructed as a graph, which represents
users and videos as nodes, and behaviors as edges. Then two kinds of embedding propa—
gation methods are introduced for capturing users’ long—term and short—term preferenc—
es, respectively. Specifically, a user—item bi-directional embedding propagation layer is
used for capturing long—term preferences while an item-item embedding propagation lay—
er for capturing short—term preferences. Moreover, the multi-layer propagation is pro—
posed to extract high—order connectivity. Experiments on a real-world video—watching
dataset verify that the proposed method can outperform the state—of-the-art methods.
Further experiments demonstrate that the proposed method can effectively alleviate the
data sparsity issue.

Keywords: video recommender system; user preference modeling; graph neural network;
deep learning
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Key Techniques of Brain Inspired Video QoE Prediction
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(1. Tsinghua University, Beijing 100084, China;

2. University of Science and Technology Beijing, Beijing 100083, China)
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Abstract: Based on the physiological mechanism of electroencephalogram (EEG) response
convergence, the quality of experience (QoE) measurement method based on EEG response
characteristics is studied to realize small sample stability measurement. Furthermore, the key
performance indicator (KPI) and key quality indicator (KQI) are established based on this model.
By this way, the optimization space of multimedia services and network resources collabora—
tion can be effectively improved, and a new way to significantly enhance multimedia business
support capabilities is provided.

Keywords: quality of experience; deep learning; electroencephalogram; evaluation
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Ultra-High Definition Content
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Abstract: In response to the urgent demand for assessing the quality of experience of ultra—
high definition content in multimedia industries, a non-reference quality assessment mod—
el is proposed to predict the perceptual quality of the target content and distinguish pris—
tine 4K and pseudo 4K contents. Our model segments the image and chooses three rep—
resentative patches by local variances to improve computing efficiency. According to the
characteristics of ultra—high definition content, complexity features, frequency domain fea—
tures and pixel statistics features are extracted from the representative patches. The sup-—
port vector regressor is employed to aggregate these extracted features as an overall qual—
ity metric to predict the quality score of the target image. The experimental results dem—
onstrate that the proposed method can effectively evaluate quality of user experience and
is capable of distinguishing true and pseudo 4K contents.

Keywords: quality of experience; non-reference quality assessment; ultra—high definition;
free—energy principle; frequency domain analysis; natural scene statistics
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Abstract: With the rapid development of interactive video applications, the research on inter—
active video quality assessment becomes an urgent challenge to the community, because it
is helpful to the development of other modules in the multimedia communication system. The
researches on interactive video quality assessment via both objective and subjective meth—
odologies are surveyed. Extant methods are then reviewed, including databases of subjec—
tive video quality assessment, score and computation mechanism of subjective video quality
assessment, visual signal processing and analysis of objective video quality assessment, and
deep learning based methods of objective video quality assessment. Based on the above sur—
veys, future directions and open problems on the research of interactive video quality assess—
ment are discussed.
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Abstract: The influence factors on the users’ quality of experience (QoE) in a hypertext trans—
port protocol (HTTP) adaptive streaming system and the interaction between these factors are
studied. Then the QoE optimization strategies from the aspects of the server, network trans—
mission and client side are summarized. The QoE optimization of HTTP adaptive live streaming
system focuses on reducing delay, and combination with network layer and application layer

factors can reduce delay and improve user QoE.

Keywords: live streaming; adaptive streaming; QoE; optimization strategy
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Abstract: The number of short videos has increased explosively, which has led to more technical requirements, such as editing, searching,
recommendation, sourcing, censoring, and monitoring of short videos. The main features of short video data and the challenges faced by the
short video content analysis technology are introduced. The research progress of short video content analysis technologies such as object
detection, tracking, and re—identification is comprehensively analyzed. It is considered that only by building a system that integrates multiple
algorithms, can the analysis problems be solved more accurately and robustly, and the short video content analysis task can be completed

systematically.
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Abstract: 5G is expected to bring prosperity of video applications, including significantly
improving existing applications and bringing forth new exciting applications. To meet
the challenges of 5G video applications, such as ultra low latency, high reliability and
high quality of experience, ZTE proposes the concept of constructing smart real time
video network (SmartRTN). Based on this concept, ZTE innovatively develops a series of
technologies and solutions, including low bitrate high quality video compression based on
content intelligent analysis, ultra low latency video transportation, smart video processing
and enhancement based on deep learning, networking solutions and intelligent scheduling
strategies combining edge computing and network slicing. These technologies and
solutions have been applied in all end—to—end video service processes, effectively solving
the technical bottlenecks that beset 5G video service development.

Keywords: low bitrate high quality; real time communication; super resolution; smart
scheduling; quality of experience
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Intelligent Operation and Maintenance Technology for

Video Cloud Microservice System

B BT PETATERE (AD REIISATIRE (QoE) BIRSENY, ZARFEND
TERCBIENREE, FRUIGTHIE. 1oz, G40, DRTEE. B WEiilot.
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NS, ZAKTLNE. SRE . SEFIFIENCsE, MU Qok BYESEERE,
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Abstract: Based on artificial intelligence (Al), a system architecture that guarantees video
cloud quality of experience (QoE) is proposed. According to multiple dimensions, the system
creates an operation and maintainance knowledge map for modeling, sensing, mapping, and
analyzing, such as operating data, operating environment, and operation and maintenance
data. In the microservice system, methods such as graph neural network (GNN) are introduced
for classification and prediction. Based on thetechnology of knowledge graph and machine
learning, the system can perform realtime monitoring, self-healing, intelligent predicting and
active operation and maintainance to implement intelligent guarantee of QoE.

Keywords: video cloud system; data mining; knowledge graph; graph neural network; AlOps
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Silicon Photonic Chips for Artificial Intelligence

RETABEEXB U HTATBEMBT BB 5%, EEXB TV EENS
BRI, BRI A TEMSHNTENEPRIESHR. (BTSN, FANBREZIP
A SR TEIERIEST, EEBSUR HEEaoNMNEREAEVEEE, MaT
REZIPIN T HBEMS T EREFM AR o

ATAEINGS; EECRFIUH; ATE8; REFY

Silicon photonic chips are used to perform artificial neural network computation.
Because of the unique properties of photons, silicon photonic chips have the advantages
of high bandwidth and low delay in the computation and processing of artificial neural
network. When dealing with the multiplication and addition task of a large number of matrix
calculations in deep learning, silicon photonic chips have higher processing speed and lower
energy consumption, which is beneficial to the improvement of the computational speed and

performance of artificial neural network in deep learning.

artificial neural network; silicon photonic chips; artificial intelligence; deep learning
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