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ABSTRACT

With the development of information technology, more and more people use multimedia conference system
to communicate or work across regions. In this article, an ultra-reliable and low-latency solution based
on Deep Learning and assisted by Cloud Computing for multimedia conference system, called UCCMCS,
is designed and implemented. In UCCMCS, there are two-tiers in its data distribution structure which
combines the advantages of cloud computing. And according to the requirements of ultra-reliability
and low-latency, a bandwidth optimization model is proposed to improve the transmission efficiency
of multimedia data so as to reduce the delay of the system. In order to improve the reliability of data
distribution, the help of cloud computing node is used to carry out the retransmission of lost data. the
experimental results show UCCMCS could improve the reliability and reduce the latency of the multi-
media data distribution in multimedia conference system.
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A Deep Learning Solution for Multimedia Conference System Assisted by Cloud Computing

1. INTRODUCTION

Multimedia Conference System (MCS in short) is an application used increasingly widely, which can
provide real-time transmission of video, audio, and other data to facilitate people’s communication in
life and work. The demand of ultra-reliability and low-latency for multimedia conference systems has
also become increasingly high. In the traditional multimedia conference system, the data distribution
scheme can be used in unicast or multicast technology. With the growth of conference participants, MCS
adopting unicast will receive network bandwidth limitation (Lao et al., 2005). Compared with unicast,
the multicast scheme, which is a distributed concurrent transmission mode, is realized by using the in-
termediate nodes for distributed processing, thus becoming an efficient data transmission mechanism.
IP multicast is the first proposed Internet multicast solution, but it has not been widely deployed due to
many reasons such as technology and market. In order to avoid the problem of IP multicast deployment,
the relevant research proposed the application layer multicast. In order to improve the stability and scal-
ability of the multicast transmission, the researchers further put forward the seeding of the application
layer based on the proxy. In overlay multicast, the proxy servers, which are deployed strategically in
the Internet, become the infrastructure for building an overlay network, and the user hosts receive the
multicast service by accessing the proxy server (Yang and Shang, 2013). At present, the system struc-
ture of proxy application layer multicast has gradually become one of the hot spots in the research of
multicast architecture. It is also considered to be a long-term solution to the future Internet multicast
(Zhang et al., 2016).

Meanwhile, with the wide application of cloud computing, there are many low cost and reliable cloud
nodes on the current Internet which can be used for data distribution. In this paper, an ultra-reliable
and low-latency solution assisted by Cloud Computing for multi-source multimedia conference system,
called UCCMCS, is designed and implemented. In UCCMCS, there are two-tiers in its data distribution
structure which combines the advantages of cloud computing. And according to the requirements of
ultra-reliability and low-latency, a bandwidth optimization model is proposed to improve the transmis-
sion efficiency of multimedia data so as to reduce the delay of the system. In order to improve the reli-
ability of data distribution, we use the help of cloud computing node to carry out the retransmission of
lost data. And then performance evaluation experiments are designed to validate the performance of our
UCCMCS. Compared with the solution using traditional multicast technology, the experimental results
show UCCMCS could improve the reliability and reduce the latency of the multimedia data distribution
in multimedia conference system. Our work sheds light for distributed application design in multimedia
conference and Cloud computing.

The structure of this paper is outlined below: the related works is given in section 2. The Bandwidth
problem description is presented in Section 3. In Section 4, we present a deep learning solution and
optimization algorithm for Bandwidth Problem. In Section 5, we present the numerical simulations for
performance evaluation. We conclude the paper in Section 6.

2. RELATED WORKS

In recent years, some researchers have attempted to combine the cloud computing and P2P (relation-
ship between P2P and tree-type application-layer multicast has been described above) on the purpose of
improving the data-distribution performance. S. Islam proposed a border cloud infrastructure (Islam and

373



12 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/a-deep-learning-solution-for-multimedia-

conference-system-assisted-by-cloud-computing/237882

Related Content

Resource Scheduling and Load Balancing Fusion Algorithm with Deep Learning Based on Cloud
Computing

Xiaojing Houand Guozeng Zhao (2020). Deep Learning and Neural Networks: Concepts, Methodologies,
Tools, and Applications (pp. 1042-1057).

www.irma-international.org/chapter/resource-scheduling-and-load-balancing-fusion-algorithm-with-deep-learning-based-

on-cloud-computing/237920

Deep Learning Techniques for Prediction, Detection, and Segmentation of Brain Tumors
Prisilla Jayanthiand Muralikrishna lyyanki (2020). Deep Neural Networks for Multimodal Imaging and
Biomedical Applications (pp. 118-154).
www.irma-international.org/chapter/deep-learning-techniques-for-prediction-detection-and-segmentation-of-brain-
tumors/259491

Hybrid-Learning Methods for Stock Index Modeling
Yuehui Chenand Ajith Abraham (2006). Artificial Neural Networks in Finance and Manufacturing (pp. 64-
79).

www.irma-international.org/chapter/hybrid-learning-methods-stock-index/5349

Developing Strategies in the Sharing Economy: Human Influence on Artificial Neural Networks
Ramona Diana Leon (2022). Research Anthology on Artificial Neural Network Applications (pp. 1224-
1245).

www.irma-international.org/chapter/developing-strategies-in-the-sharing-economy/289010

Data Simulations Using Cosine and Sigmoid Higher Order Neural Networks
(2021). Emerging Capabilities and Applications of Artificial Higher Order Neural Networks (pp. 346-374).
www.irma-international.org/chapter/data-simulations-using-cosine-and-sigmoid-higher-order-neural-networks/277683



http://www.igi-global.com/chapter/a-deep-learning-solution-for-multimedia-conference-system-assisted-by-cloud-computing/237882
http://www.igi-global.com/chapter/a-deep-learning-solution-for-multimedia-conference-system-assisted-by-cloud-computing/237882
http://www.irma-international.org/chapter/resource-scheduling-and-load-balancing-fusion-algorithm-with-deep-learning-based-on-cloud-computing/237920
http://www.irma-international.org/chapter/resource-scheduling-and-load-balancing-fusion-algorithm-with-deep-learning-based-on-cloud-computing/237920
http://www.irma-international.org/chapter/deep-learning-techniques-for-prediction-detection-and-segmentation-of-brain-tumors/259491
http://www.irma-international.org/chapter/deep-learning-techniques-for-prediction-detection-and-segmentation-of-brain-tumors/259491
http://www.irma-international.org/chapter/hybrid-learning-methods-stock-index/5349
http://www.irma-international.org/chapter/developing-strategies-in-the-sharing-economy/289010
http://www.irma-international.org/chapter/data-simulations-using-cosine-and-sigmoid-higher-order-neural-networks/277683

