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As broadcasters we all see the move to IP distribution as important and one that has 
already had significant technical and creative impacts on our industry.  In parallel to 
our exploration of new content experiences through Object-Based Media, BBC R&D 
is investigating how to combine the best of traditional broadcast technology with the 
best of IP to create a new distribution network that can support such new services. 
This year our stand will feature elements of this new network such as two-way 
interaction, multiple streaming/multi-cast, IP insertion and latency. 
 
In addition we will showcase work on an open-source HEVC / H.265 video encoder 
optimised for encoding large resolution video content on commodity hardware that 
reaches the compression capabilities of HEVC.



UHD HLG over IP Multicast

 
Hybrid Log-Gamma (HLG) was developed 
by the BBC and NHK to address the needs 
of HDR television production and viewing. 
HLG is particularly well suited to live 
production as it has no need for 
accompanying metadata; and because HLG 
is based on relative light, the signal is easily 
adapted for display across the wide range
of television viewing environments.

Live television often commands huge 
audiences. But the traditional IP unicast 
technologies deployed on today’s OTT 
platforms struggle to cope with the many 
millions of simultaneous UHD connections 
such live services can demand.

This demonstration showcases HLG 
content recorded “as live” over the 
summer, and streamed live over an IP 
multicast network, dramatically reducing 
network loading and IP distribution costs. 
IP multicast services are converted on 
the stand to conventional unicast
DVB-DASH so that they can be decoded
by a conventional DASH player and 
displayed on an off-the-shelf
HDR television set.

We demonstrate this unicast-to-multicast 
conversion in an off-the-shelf home router 
running custom firmware, but it could 
equally be done on an edge server higher 
up in the network.

Dynamic Adaptive Streaming over IP Multicast to a Web Browser

Although set-top boxes and television sets will likely remain primary targets
for Internet-delivered television, the Web Platform is becoming an increasingly 
important media consumption environment too, especially for wireless devices. 
Receiving IP multicast streams is not possible in today's web browsers, but we 
have prototyped a proof of concept to demonstrate the principle.

Using advanced web browser features such as W3C Service Worker, we can 
intercept requests from an unmodified MPEG-DASH player (DASH.js) and
substitute multicast-delivered media that would otherwise generate unicast
requests on the network. To realise this proof of concept we have implemented 
an adaptor that receives IP multicast packets and tunnels them to the Service
Worker over a WebSocket. 

For efficiency, the packets are processed by the Service Worker using 
browser-neutral WebAssembly code. Ultimately, this packet processing 
should be subsumed into the browser core so that IP multicast can be 
consumed natively and securely.
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Low Latency-Internet delivered TV 
using MPEG DASH

Live television services delivered over the 
open internet today typically have much
higher latency than equivalent broadcast 
services.  Viewers may watch an event with
a delay of 30 seconds or more. Some of 
this delay is necessary to achieve high 
quality and reliability over the wide range 
of network connections that viewers
may be using but other delays can be 
reduced or avoided.  

As home broadband connections
become faster and more reliable and 
the performance of content distribution 
networks improve, it becomes possible 
to deliver a television experience over the 
internet that matches what viewers have 
become used to with broadcast, providing 
high quality, low latency and fast
start-up times.  

We will be showing our latest research in 
this area, including a live demonstration of 
an MPEG DASH stream being delivered 
over the Internet from London and 
presented on our stand with comparable 
latency to conventional broadcast. 
We show how MPEG CMAF can be used 
together with appropriate signalling to 
provide low-latency HD and UHD
streams to a variety of client devices.

Dynamic Substitution of IP-delivered 
Content into Broadcast

Targeted Advertising (TA) is a hot topic
for the broadcast industry. The same 
content substitution technologies that 
enable TA can also enrich the viewer 
experience by blending traditional linear 
broadcast with personalised IP-delivered 
content. For example: trailers and 
programmes can be substituted with 
choices tailored to the viewer’s interest
or local area.
 
We will be showing how devices 
supporting the HbbTV 2 standard will
make this possible for horizontal markets 
and platforms, such as Freeview Play
in the UK. 

The substitution content is delivered 
as adaptive bitrate DVB DASH streams. 
Our approach uses MPEG TEMI and the 
Media Synchronisation features of
HbbTV 2 to coordinate the switch 
between broadcast and IP content. 

This combination is uniquely well-suited
to enabling content substitution for
everything from adverts or trailers to 
whole programmes as IP-delivered
content can be joined mid-way through.

HEVC / H.265 Open-source 
Video Encoder

The Turing codec is an open-source 
HEVC / H.265 video encoder optimised 
for encoding large resolution video content 
on commodity hardware to reach the 
compression capabilities of HEVC standard. 
It was developed by experts in video 
compression technology and software 
developers with a background in practical 
codec optimisation.

The Turing codec benefits from an 
optimised software framework based on 
state-of-the-art C++11 constructs
and assembly optimisations as well as 
cutting edge algorithms and coding tools
to ensure efficient encoding of videos at 
different quality levels under a variety of 
conditions for Main and Main10 HEVC 
profiles. With superior compression 
performance, ultra-low memory
consumption and extensive parallelism 
(both over number of cores on a single 
CPU or for cloud encoding), the Turing 
codec is the solution for file
based encoding.

Further details and documentation are 
available on http://turingcodec.org/.
Contact us on info@turingcodec.org to 
discuss how to become a part of the
Turing codec story.
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