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In today's digital world, video consumers are more 
demanding than ever before. Congested networks 
and technical challenges that content owners face are 
of no interest to end-users, who expect high-quality 
video anywhere, anytime and on any device.  
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Viewing Expectations Redefined

In today’s digital world, video consumers are more demanding, and perceptive to quality, 
than ever before. Congested networks, and the technical challenges that content owners 
face, are of no interest to end-users who expect HD video even on their mobile device. 

To meet viewer expectations, and the surging demand of video related traffic, content owners 
must address the bandwidth squeeze observed across all fixed and mobile networks. But 
since real time network expansion is not feasible, solutions must be identified to effectively 
reduce video file sizes without compromising quality of experience.

This paper presents the case for using content-adaptive media optimization techniques 
to deliver the highest quality video possible over congested networks.

all Internet video traffic will cross content 
delivery networks (CDNs).

Reelseo2 and ZenithOptimedia3 relate to the 
constant rise in mobile video consumption. 
With video no longer the domain of large-
screen TV, viewers today want to watch 
content anywhere, anytime and on any 
device. Computers, tablets and smartphones 
continue to be the device of choice for an 
increasing number of viewers.

Market Trends

The constant growth of higher resolution 

devices is raising video consumer demands. 

As viewers seek more pixels, higher bitrates, 

faster start times and less buffering – all at 

the same time – content distributors have 

to deliver a top quality user experience in 

order to remain competitive and support 

modern device user interfaces, which all 

feature a definite wow factor.

Cisco1 discussed the impending explosion in 

online video consumption in their research 

indicating that by 2019, video will represent 

80% of all global consumer Internet traffic. 

Furthermore, Internet video to televisions 

will increase four-fold, consumer VoD traffic 

will double, and HD resolution video will 

comprise 70% of IP VoD traffic. Every second, 

nearly 1 million minutes of video content 

will cross the network. More than 50% of 

Market trends and  

consumer expectations 

are driving increased 

traffic demand from  

video distributors.

1   Cisco Visual Networking Index, Forecast and Methodology, 2014-2019. 

2  www.reelseo.com/increase-mobile-video-consumption/.

3  www.zenithoptimedia.com/wp-content/uploads/2015/07/Online-Video-Forecasts-2015/pdf.
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ACG Research4 and Ooyala5 discuss the 
implications of the transition to IP video. 

It is estimated that by 2018, Internet-

connected large-screen TVs will represent 

55% of bandwidth consumption, with 4K 

TVs capturing a significant share of total 

bandwidth. The transition from linear TV 

to OTT-based streaming video is forcing 

content and service providers to invest 

considerable resources to deliver video to 

end users. As the number of viewers and 

devices grows, CDN costs are increasing 

exponentially.

All the trends have a direct impact on video 

content providers and their ability to maintain 

customer satisfaction for streaming and 

video picture quality.

Compression & Optimization

Video content distributors that implement 

some form of video optimization – a process to 

reduce the file size of videos without affecting 

their quality – gain important and essential 

advantages in the delivery and storage of 

their video files. Typically performed after 

initial video encoding, media optimization 

is the key to lowering costs and improving 

the user experience for streaming video 

regardless of network topology (mobile, 

fixed, managed, or un-managed).  

How it began

When media, such as a photograph or video 

is created (captured) digitally, it is converted 

into a series of ones and zeros, the greater 

the number, the higher the quality.  A single 

photograph can contain millions of pixels. 

Consider that an 8 Megapixel camera sensor 

will create data for 8 million pixels, so the 

original captured image has 24 million 

numbers that represent color values of 

the image, 3 for each pixel. But since the 

human eye cannot distinguish between 

every individual color combination, and the 

color values of adjacent pixels are typically 

very similar, not all the information captured 

is needed.  In every digital file there is data 

that is beyond the human range of vision. 

Compression is a process by which a digital 

representation is created of an actual image, 

whether still form (photograph) or video.  As 

part of the compression step, the encoder 

removes redundant information, delivering 

media files in a much more compact form, 

hence the term compression. 

But is this enough? While successful 

compression processes are intended to 

preserve the best visual experience possible, 

they are limited in that they apply the same 

amount of compression to all content types. 

As a result, they fail to relate to the fact 

that some content types, such as smooth 

surfaces, solid colors and out-of-focus areas, 

can be compressed even further with no 

loss in perceptual quality.

From photos to videos

4K video, or UHD is all the rage.  It’s even 

difficult now to buy a TV which isn’t a 4k 

panel, which means the video stream is 

transmitting the equivalent of up to thirty 

4  cgcc.com/wp-content/uploads/2014/12/Forecast-of-Residential-Fixed-Broadband-Requirements-2014/pdf.

5  www/ooyala.com/videomind/blog/report-mobile-video-growth-speeds-decay-linear-tv.
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8-Megapixel photos every second. In a 

90-minute movie that is a huge amount of 

data. Video compression standards such 

as H.264 and HEVC do a lot to reduce the 

file size of these streams, turning them into 

something that is manageable and can be 

streamed over the Internet (provided the 

viewer has a decent broadband connection).

But similar to photo compression, these 

standards are not content-adaptive. They 

require the setting of the desired bitrate, 

after which all files are encoded to that 

same bitrate. 

However, some video scenes, such as low 

motion and smooth surfaces, require fewer 

bits, and higher compression will not affect 

their quality. If such scenes, as well as 

individual video frames, could be identified 

and further compressed, the result would 

be an optimized file – a file with the same 

quality and resolution as the input file – but 

with a lower bitrate. 

Content-adaptive media optimization is the 

process of the encoding tools or optimizer 

driving the encoder to the lowest bitrate 

possible based on the needs of the content, 

and not a fixed recipe alone.

Content-Adaptive Media 
Optimization 

While there are various methods that claim to 

reduce video bitrate without compromising 

the video quality, only methods based on 

an actual perceptual image quality measure 

i.e., which relate to the actual content, can 

successfully perform this task. Content-

adaptive media optimization reduces the 

bitrate of already-compressed video flies to 

the absolute minimum, delivering reduced 

video file sizes while retaining the original 

full quality and resolution.

Using a quality measure in a closed loop

By using a perceptual quality measure 

that is correlated to human vision, in a 

closed loop, it is possible to determine the 

subjective quality level of input and output 

video streams.  

This information can then control the video 

encoding process by setting compression 

parameters per video frame and guaranteeing 

the optimal bitrate for any given content. 

Scenes with high motion and detailed 

textures get higher bitrates, while scenes 

with low motion and smooth surfaces get 

lower bitrates.

This flexible control of bitrates enables a 

significant reduction in the bitrate of video 

streams, without negatively affecting resolution 

and quality. Such an optimization process 

reduces storage and bandwidth costs,  

facilitating the delivery of high-quality video, 

even over bandwidth-constrained connections.

Reducing Bitrate Based On Content

Title
720p

2Mbps

Secret (animation)
1.065

47%

Huntsman (low action)
1.275

36%

Warcraft (high action)
1.536

23%
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Optimizing ABR layers to reduce  

overall bitrate

Adaptive bitrate (ABR) streaming enables 

the optimal video experience across devices 

and network connections. When preparing 

video for adaptive streaming, a single source 

file is encoded into several files at different 

resolutions and bitrates, with configurations 

customized for different playback environments 

and delivery bandwidths. Consequently, an 

ideal media optimization solution can be 

applied to an existing MP4/H.264 ABR file 
set, while preserving the location of key 
frames among all layers so they remain 
synchronized. By reducing the data rate 
differences between files in an adaptive 
group, some streams can be eliminated since 
the next optimized layers deliver high visual 
quality at only a slightly higher data rate. 
This elimination of layers results in reduced 
storage and encoding costs, while delivering 
the same (or better) viewing experience to 
consumers.

Closed-Loop Optimization

Video Encoder

Input Frame

Compression Level

Candidate 
Output 
Frame

Quality Indication

Output Frame

Quality Measure 
Analyzer

System Controller

Title
180p

0.2Mbps
180p

0.3Mbps
288p

0.5Mbps
360p

0.75Mbps
432p

1.2Mbps
720p

2Mbps
1080p

3.5Mbps
1080p
6Mbps

Post 
BV

Huntsman

0.165 1.191 1.353 0.479 0.649 1.275 2.584 3.235 Bitrate

18% 36% 29% 36% 46% 36% 26% 46% Savings

Save on All ABR Layers
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Benefits

Customer loyalty is based on viewing 
experiences

Guaranteeing a superior viewing experience 
has become the primary challenge for 
content providers today. The Conviva Viewer 
Experience Report6 identifies a repeated 
pattern worldwide – that viewers “move 
swiftly from an unsatisfactory experience 
to find one that meets their expectations”. 
The report notes that affinity of 40% of 
users to a service provider is reduced by 

realistic way to increase bandwidth, because 

rather than requiring pipe expansion, they 

make video files smaller whereby recovering 

excess capacity.

The implementation of a content-adaptive 

media optimization solution enables the 

distribution of exceptionally high-quality 

video with faster downloads and smoother 

streaming.

For video providers, it increases the reach of 

4K UHD video delivery to a wider audience, 

enabling better monetization and ROI for the 

production of expensive 4K content across 

all devices. Furthermore, by cutting video 

bitrate by up to 50%, it offers significant 

savings on bandwidth, CDN costs and 

storage expenses. Finally, the ability to 

deliver an exceptional viewing experience 

to subscribers reduces churn and increases 

customer loyalty.

For consumers, the delivery of a smoother 

streaming experience with faster start time 

and less re-buffering events improves the 

viewing experience and overall satisfaction, 

allowing consumers the viewing style they 

expect – watching any content anywhere, 

anytime and on any device.

a single negative experience, and one in 

three users abandon their provider as soon 

as an inferior experience occurs. The report 

concludes that “the business implications 

of disappointing consumers on their video 

experience are truly existential”.

Content-adaptive solutions deliver the 

experience required

Content-adaptive media optimization solutions, 

which can identify the fine balance between 

bitrate and quality, are the most effective, 

affordable and reliable solutions for ensuring 

the best viewing experience over today’s 

congested networks. They are the most 

About Beamr
Beamr is the industry leader in media optimization solutions, powering global MSOs, web publishers, media 
companies and social networks. Beamr offers a patented perceptual video optimizer, which reduces the 
bitrate of H.264 and HEVC streams by up to 50%, preserving their full resolution and quality. By reducing video 
bitrates, Beamr enables content and service providers to distribute exceptionally high-quality video, with 
faster downloads and smoother streaming, saving significantly on bandwidth and improving user experience.

For more information, visit  www.beamr.com

6  http://www.conviva.com/conviva-viewer-experience-report/end-of-year-viewer-experience-report-2015/

http://www.conviva.com

