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Abstract Due to the proliferation of smart devices with high-speed data communica-
tion, video streaming is evolving as the most dominating application on the Internet.
Upcoming requirements of 5G wireless include Quality of Experience (QoE) for
streaming and other multimedia applications. Recently, HTTP adaptive streaming
(HAS) solution has gained popularity for streaming applications. However, many
challenges still need to be addressed, in order to adapt HAS for upcoming 5G wireless
networks. In this paper, we explore video. In day-to-day life, we consume enormous
number of videos across various platforms, so knowing the main mechanism behind
the technology should be an essential part in figuring out various difficulties that
could be faced if various components are not fitted properly. The main objective of
this work is to compare the best algorithms(s) or codecs available for video streaming.
The primary aim is to test the efficiency of well-known algorithms (MPEG, H.264)
that are being currently used.
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1 Introduction

In our today’s world, we know how video streaming and video sharing platforms
plays a very significant role. It acts as a source for learning new things to provide a
channelized entertainment. It’s hard to believe a common man has accesses to such
massive resources, all this has become due to these giant tech platforms. Today in this
free world any person can share his/her views and perspective regarding any matter
without hesitation. And video sharing/ streaming platforms play a vital role in this.
For a average human it’s easier to understand a idea or through a video rather than
a written document, its saves time and gives better clarity. The most currently used
codecs used by large streaming websites like Netflix, Amazon, and video uploading
platforms like YouTube of Google use H.264, VP9 (it’s open source) and these codecs
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are widely used today and have gradually replaced older ones like mp4 and AAC
[1]. Apart from mainstream video encoding codecs there are many smaller ones like
mp4 family of codecs, H.263, FEVC, MPEG4, 3GP, etc.

Initially, in the beginning, the websites were of simple design and layout. In
this age of 5G and fiber, high-speed internet connection could easily watch and
upload high-quality videos from anywhere in the globe. Traditionally, streaming is a
continuous transmission of audio and/or video files form a source to destination. The
source destination pair is a client—server model. Just like other data, the data of video
is broken down in little packets. The small packets contain little part of files, and the
video decoder/player on client-side interprets them. In simple terms, the YouTube
video you watch or the Netflix series you binge are example of video streaming
[2]. The media is transmitted to your device from the servers through your internet
connection. Traditionally, files used to be downloaded and stored in the device then
the user can gain accesses to it. The downside of such method is one has to wait for
the completion of the process and a copy of it get stored into local drive. Basically,
it very time consuming. So how these huge platforms work so efficiently stands a
chance to be explored and gather a clear understanding by focusing on micro details
[3].

HTTP (Hypertext Transfer Protocol) live Streaming or HLS. HTTP live streaming
also known as (HLS) is used the most for streaming protocols around the world. This
is widely used for video hosting and lives streaming [3]. This technique of video
streaming work by breaking files of the video into tiny HTTP files then delivering
it by HTTP protocol. The receiver device downloads these HTTP files and plays
them as video. HTTP is the application layer protocol for transferring information
between receiver and sender devices connected to the network [4]. Data transfer on
HTTP is based on the old requests and response method. Almost all HTTP messages
are either a request or a response to a request.

One of the primary advantages of HLS streaming is, every internet connected
devices support the HTTP, making it very simple to implement. Another advantage
of HLS is that the video quality can be increased or decreased depending on the
internet speed so that the video can be played without interruption. This feature is
known as “adaptive bitrate streaming”. The slow internet connection can hamper the
video form starting [5]. HLS was developed by Apple and for the Apple products,
but now it’s used in large range of devices [6].

1.1 Video Encoding

The encoding of video is necessary to help efficient transmission of data from one
place to another. The receiving device on which a user is viewing the file use the
decoding process while the sending device encodes the data. Publicly used stan-
dards are available in order to support diverse of devices and every one can inter-
pret the universally encoded data. Captured video are kept as segments on server
with different frame to support adaptive streaming. Streaming protocols like HLS
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or MPEG-DASH breaks videos into smaller segments [7]. After that, the video is
encoded using available standards for video encoding like H.264, H.265.

Basically, the streaming process compresses the video thus, redundant information
are reduced. Using the content delivery network (CDN) the encoded videos are sent
to the client machine. For compressing and decompressing data a codec is used so
that it can be easily delivered and received by different applications. Codecs may use
lossy compression or lossless compression to encode. In lossy compression, some
parts of the video may be dropped keeping the essential data. Lossless compression
retains original quality of the video file by copying every segment of data exactly.
However, both lossless compression have their pros and cons. Smaller file sizes and
lower video quality is handled by lossy compression; the lossless is used for better
quality video.

2 Existing Works

Due to revolution in the smartphone industry the data consumption has increased
significantly in recent days. Recent forecast shows the video traffic controls 80% of
it. In near future, the rise of 5G will take the bar way further. So, video compression
will play a very vital role in fulfilling such promises. Baig et al. [6] states that the
advancement of standard compression ratio are growing exponentially which is addi-
tionally supported the evolvement of artificial intelligence. He majorly concentrated
on developing the next-generation codecs which can work more efficiently than the
current generation. Video Streaming over wireless network medium. Since the wide
implementation of 5G the focus towards wireless transmission of video has changed
in a drastic manner. Streaming of video through wireless network has wide range
of application in today’s society. But the unpredictable network barriers create large
hindrance in ground-level implementation. The papers written by Zhu and Girod
mainly provide solution of how we can remove these barriers. Their work revolves
around improving the cross-layer design for allocating resources. There has been
numerous comparison of streaming process. We have tried to capture the data saved
in wireless network by MPEG and H.264.

3 Video Encoding Algorithms

Any client-side browser (application) can use a codec to compress and decompress
the data irrespective of the device hardware.

Dynamic Adaptive Streaming over HTTP (DASH)also known as MPEG-DASH
is a popular streaming method. Using this process client can start playing a video
before the buffer is fully loaded. Another similar process called HTTP Live Streaming
(HLS). HLS breaks video into chunks with small sizes. The chinks are encoded into
different quality levels so that the video can be sent according to network conditions.
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Streaming process: The video file is broken into smaller pieces which are of
different length. After this, the broken pieces is encoded with the help of any avail-
able standard encoder. As the user starts watching the video, the encoded file are
transferred into the client system. In maximum cases, a CDN comes into action to
help distribute and help the stream more efficiently [8]. When the receiver plays the
video the encoded video segments gets decoded and video get played in the client
device. The best part is the video decoder reduces the quality of stream when there
is a hindrance in the network.

In today’s generation, H.264 most widely used video codecs. Having feature such
as advance video encoding makes it stand out in the crowd.

3.1 Performance Metrics

The Peak Signal-To-Noise Ratio (PSNR) is commonly used objective video quality
method. PSNR is calculated as

2
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where L represents the range of pixels which is dynamic and mean squared error is
noted as MSE. To calculate MSE, equation can be used.
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N the number of pixels of the received frame/video,
x;  the number of pixel of the source frame/video
yi  pixel from compressed frame/video

4 Experimental Results and Discussions

We have implemented MPEG and H.264 in MATLAB software considering different
network condition with packet loss rate 0.03% [9, 10]. We have used real player
and with few n real video parameters. MPEG-DASH and H.264 were evaluated in
different condition and average values are presented in results given below. Different
bitrate levels used with video resolutions are 240p, 360p, 480p, 720p, and 1080p,
respectively, with the bitrates.

Figure 1 shows the amount of noise in the signal through every bitrate that is
used. This graph shows that for every bitrate more noise is there in signal of MPEG-
DASH as compared to H.264. For higher bitrate, H.264 performs better than MPEG.
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Figure 2 shows that more data is saved by H.264 in comparison to the MPEG. This

also proves that H.264 is more efficient then MPEG.

5 Conclusion and Future Scope

In this work, we have studied MPEG-DASH and H.264 and realized that H.264 is
more efficient and faster than MPEG-DASH which has been outdated by this new
encoder. This also has been proved by the commercialization of H.264 by various
large video hosting sites like Netflix and Amazon Prime because unlike MPEG-
DASH, H.264 is very fast encoder without any downsides. H.264 also saves lot of
data in case of lossy wireless networks. In future, we shall try to implement this work
with highly loss wireless channels and check the quality of experience.
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