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2016 saw many OB 
companies move into 4K 
UHD live broadcasting, 
2017 will see more leap 
into the IP future. But 
there’s still HDR, VR and 
8K to think about. Jon 
Creamer reports  A year back, BT Sport 

had only recently 
begun broadcasting live 
Premiership games in 
4K UHD, and Timeline 
was the only outside 
broadcast company 
capable of shooting in 

the format for them. But in the last 12 months, 
things have moved on considerably. Sky joined 
its rival BT Sport in the 4K race late last summer 
with UHD broadcasts of the 2016/2017 Premier 
League season going out via the Sky Q set top 
box. 

A year ago, most OB companies were only 
planning their leap to 4K. Now most of the big OB 
players have that capability. 4K live broadcasting 
has become the mainstream and is not going 
anywhere soon, says Arena’s md, Richard 
Yeowart. “Whilst UHD will be a niche product for 
some time yet as clearly it costs more to produce 
live events in UHD and requires more bandwidth 
to broadcast, it’s a natural evolution for premium 

events.” Any worries that 4K was another 3D in 
the making seem to have been put to bed.

Even 12 months ago, much had changed from 
the early days of live 4K UHD broadcasting. 
Instead of cobbling together kit designed for other 
purposes such as digital cinematography cameras 
with a shallow depth of field like the Sony F55 
and F65, manufacturers had begun to bring out 
kit geared specifically for 4K live production. 
Cameras like the Sony HDC-4300 and Grass 
Valley’s LDX Universe both came to the market 
in 2015 and are now standard issue for outside 
broadcast companies and their hire suppliers 
along with Fujinon and Canon UHD lenses made 
fit for purpose.

But originally it was quite difficult to get hold 
of all this stuff, says Timeline’s 4K UHD Vision 
supervisor, Quinn Cowper. “We did the Moto 
GP last August and the hire company had one 
extra camera. But now it’s freely available and 
everyone’s got 4K cameras in the hire market. 
We’ve just taken on six more 4300s and about 
another 50 lenses from Fujinon.”
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No one’s 
producing a 
low delay 4K 

RF system yet
Martin Sexton
Presteigne

And the workflow has been advancing. “We 
took on four new 4K EVSs about two months 
ago,” says Cowper. “They do an extra channel of 
4K so we can do two in, two out or three in, one 
out so we can take in a couple more cameras.”

Missing links
But there are still gaps in the technology for shooting 
live 4K UHD. 4K radio cameras still have too much 
delay “so upscaling 1080 50P works well. We expect 
both radio cameras and replay machines to develop 
over the coming months,” says Arena’s Yeowart. 
Presteigne’s head of RF, Martin Sexton also points to 
radio cameras as a missing link. “No one’s producing 
a low delay 4k RF system yet. There are some 
high delay ones that are possibly suitable for wide 
angles and pre record stuff where no one’s going to 
notice the delay, but obviously they’re not in use for 
touchline cameras where lip-sync or live directing is 
critical. Everyone’s upconverting at the moment so 
we’re looking forward to next year when there are a 
few manufacturers promising 4K systems.” But it will 

be NAB at the earliest before they’re on show and 
then it’ll be a while before those prototypes come 
into practical use.

IP revolution
The biggest technological change this year will 
be the final move to IP based workflows for OB 
companies. Arena is still the only OB company 
that has dived in so far. Arena’s Yeowart describes 
it as “the biggest sea-change in the history of 
outside broadcasting” when it jumped from using 
legacy baseband technology to a 100% IP based 
workflow. Until now QuadHD has been the 
solution for moving the extra data around that 4K 
requires but that can mean adding up to 80% to 
the video cabling, which means a heck of a lot of 
extra weight on an OB truck. “In an environment 
where space and weight are at a premium, this 
limits the power of the OB unit,” says Yeowart. 
“It also means key equipment like routers and 
vision mixers have four inputs and outputs in use 
for a every signal path. This creates significant 
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[IP] is the 
biggest sea 
change in 
the history 
of outside 

broadcasting
Richard Yeowart

Arena

bottlenecks and ultimately places restrictions 
of how UHD content can be produced. An IP 
workflow allows the production team to produce 
UHD content of the same scale and complexity 
previously used for HD and then some.”

An IP based workflow also means that one 
single OB unit can multi-cast in SD, HD (1080 
50i), HD (108050P) and UHD and even UHD 
produced in high dynamic range whilst still 
sending out the standard dynamic range feed.

An IP based truck is also future proofed for 8K 
when that eventually comes. That may still be a 
long way into the future but with NHK in Japan 
already having produced 8k test broadcasts at 
the Rio Olympics (and a broad range of coverage 
planned for the Tokyo games in 2020) it is within 
sight at least.

IP workflows also mean that broadcasters can 
keep an eye on what’s happening on site from 
back at base. “We are able to offer clients access 
to various parts of the internal truck data stream 
so that they can both view and control some 
of the content off-site back at their base,” says 
Yeowart. “As connectivity improves between OB 
venues and studios, it will be possible to offer 
access to just about everything we are doing at 
the OB.”

The reason Arena is still alone in the IP world 
so far is largely down to the fact that standards 
are yet to be completely nailed down across 
manufacturers. Arena managed to go IP by 
running with a solution using Grass Valley tech 

NHK goes 
live with 8K 
Japanese broadcaster NHK and 
Olympics host broadcaster OBS 
used the Rio Olympics to test 8K 
live broadcasting. 

Around 130 hours of action 
was acquired and broadcast live 
in 8K including the Opening and 

Closing Ceremonies as well as some of the 
judo, swimming, athletics, basketball events 
and football.

No one could actually watch the broadcasts 
on their own TV (few were available  and at 
£130k or so not cheap)  so viewings were 
set up in Osaka City, and five venues around 
Tokyo as well as two in Rio itself. NHK used 
Ikegami’s 4th-generation UHDTV cameras, the 
SHK-810 developed in cooperation with NHK. 
The SHK-810 is the world’s first 8K ultra HD 
field camera system and employs a single 33 
million-pixel Super 35 CMOS sensor, achieving 
4,000TVL horizontal and vertical resolution. 
The SHK-810 is 90% smaller in size and weight 
compared with the first generation camera, 
with improved operability. 

NHK will begin regular broadcasting in 8K 
in 2018 ahead of the Tokyo Olympics in 2020.
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No client is 
going to want 

to pay for 
two trucks to 
produce the 

HDR feed and 
the SDR feed

Quinn Cowper
Timeline

almost exclusively. At the moment, it’s a go with 
a one-manufacturer solution or wait it out using 
a Quad HD solution until things settle down. 
“IP is the future but there are so many different 
formats at the moment, they are still finalising 
the standard,” says Timeline’s Cowper. “I know 
Arena took a route of TICO, a compression format 
made by Grass Valley. If you take that route you’re 
limited to Grass Valley cameras, Grass Valley 
vision mixers, every bit of kit has to be Grass 
Valley because they made that standard, so it’s 
quite tricky.”

NEP went down the tried and tested quad 
HD route when it unveiled its four new 4K UHD 
trucks in 2016 as a consequence of not wanting 
to go IP before standards were set in stone. But 
arguably the tipping point has been reached 
now. The Alliance for IP Media Solutions (AIMS), 
an industry body dedicated to interoperability 
between manufacturers, is now over 50 members 
strong. It’s not so far off that OB companies will 
be able to build a 4K UHD IP truck with the 
ability to swap kit in and out from a variety of 
manufacturers.

Getting higher
High Dynamic Range is of course the next 
issue to deal with for OB outfits, but it seems 
that most broadcasters will want to get the 4K 
UHD situation completely nailed down first. 
“Multicasting HD and UHD at major events from 
a single OB has been the first step,” says Yeowart. 
“The next step is to turn on HDR. For that we’ve 
been waiting for broadcasters to agree formats 
and for good HDR to SDR conversion to become 
available.” 

That conversion process will be crucial 
because “no client is going to want to pay for two 
trucks to produce the HDR feed and the SDR 
feed,” says Cowper. “We’ll still have to produce 
the standard dynamic range picture for legacy 
clients. Producing these two feeds is going to be a 
little bit tricky.”  

Remote production is also held out as the next 
leap forward for live sports production. There’s a 
cost based attraction to the idea of minimal crews 
at various venues around the country sending 
back feeds directly to a central gallery in a single 
broadcast centre far away, alleviating the need to 
send entire production teams around the country 
in big trucks and all the expense that entails.

Sky Sports 
remote 
production 
at ATP World 
Tennis 
For Sky Sports’ coverage of the 
Barclays ATP World Tour Finals 
tennis at London’s The O2, Gearhouse 
Broadcast set up an HD remote production to 
let Sky Sports cut the entire broadcast from 
its headquarters in Osterley on the other side 
of London.

On site at The O2, the Gearhouse 
Broadcast facility supported the transport 
of 25 video signals to and from Sky Sports 
in Osterley, with the majority being sent 
as IP streams from equipment hosted in 
the Gearhouse MCR racks. Gearhouse 
worked with Sky to integrate the OB Riedel 
Artist frame with the broadcaster’s own 
internal Riedel system, providing 20 VoIP 
communication circuits between the venue 
and base.

“The remote production worked really 
well and we’re able to cut the programme 
together from familiar surroundings using 
our usual workflow and equipment,” said 
Gordon Roxburgh, technical manager at Sky 
Sports. “Our production team and director 
back at the studio have remote control of 
a sub-router, allowing them to choose a 
selection of the host feeds and bring them in 
to our main production gallery. This is similar 
to how we would run a regular outside 
broadcast with feeds being ingested in to an 
on-site video server.” 

Hamish Harris, unit manager at 
Gearhouse Broadcast said: “Aside 
from having an established technical 
infrastructure, and an extensive 
understanding of IP transport, good 
communication is the key to a successful 
remote production. It’s vital that the on-site 
crew know what those back at base are doing 
and vice versa to make sure that everything 
runs smoothly.”





For the Rio 
Olympics, 

OBS 
produced 
around 85 
hours of 

live VR/360 
degree video

It’s something that’s already happening for 
lower tier events. ITN Productions has been 
operating its Football League contract in this way 
for over a year now. Whereas previously camera 
operators would bike tapes or cards back to base, 
each ground is now wired up with the feeds going 
directly to a data centre and the team at Gray’s 
Inn Road editing the highlights for the rights 
holders as they come in. 

But there’s a big technical difference between 
single camera Football League highlights shows 
and a live Premier League game and all the bells 
and whistles that go with it.

And while it may be attractive for broadcasters 
operating in countries like the USA with events 
spread over a large land mass, maybe less so in 
the UK. “The UK is geographically compact. We 
do not expect remote production to become a 
major part of the OB,” says Yeowart. Because 
the savings will probably not be big enough for 
broadcasters to take the risk of producing entire 
big money events remotely although  “on some 
sports we can probably expect there to be a 
requirement to do graphics and some replays 
off-site. However, the costs saving is marginal 
at best, when additional connectivity costs are 
factored in.”

With the move to 4K and in future HDR and 
even 8K, those connectivity costs become very 
sizeable and very difficult to manage “4K brings 
in another level of issue. It’s hard for BT to keep 
up with the demand for this sort of thing,” says 
Cowper. And besides “you still need to send 
all the tech crew and all the cameramen. The 
producer wants to be there. In sport I don’t think 
it’s going to take off.” 

For the future, virtual reality and 360 is also 
on OB companies’ minds for live sports. For the 
Rio Olympics, OBS produced around 85 hours of 
live VR/360-degree video and video on demand 
including both ceremonies and a variety of sports 
via three fixed camera positions at each venue 
plus an additional RF unit.

But the possibilities seem limited right 
now. Says Yeowart: “For production at large 
venues where the view from a given position 
is ultimately limited and the viewers expect to 
see a lot of detail,” it has its limits. “I think what 
people expect of it is above its capabilities,” says 
Presteigne’s Sexton. “The thing that killed 3D 
is sport is a social event, but it’s not if you lock 
yourself away with headphones and blinkers.”

Arena’s all 
IP outside 
broadcast 
units 
Arena TV was first out the blocks 
in 2016 with the world’s first all IP 
outside broadcast unit, OBX, the 
first of three new units aimed at 
providing a fully glass to glass IP workflow 
for its BT Sport contracts.

An IP workflow means that much of the 
cumbersome nature of producing UHD with 
legacy equipment can be done away with 
including a substantial amount of heavy 
cable. It also means that one OB unit can 
multicast in SD, HD and UHD and will also 
mean that UHD content can be produced 
in High Dynamic Range (HDR) whilst still 
producing feeds in Standard Dynamic Range 
in the future.

Jamie Hindhaugh, COO, BT Sport, said 
that the broadcaster “needed to build on 
our experience in season one to move to 
a standard workflow for season two that 
would allow us to deliver HD and UHD from 
the same truck so that all of our viewers 
would see the same coverage. Arena 
designed the solution that supported this 
ambition, pushing further by utilising IP 
infrastructure opportunities.”

While other OB outfits are still waiting 
for an IP standard that will mean different 
bits of kit can be used from different 
manufacturers, Arena chose a solution 
powered almost exclusively by solutions 
from Grass Valley including 28 LDX 86f 
series cameras, four GV Node Real-Time IP 
Processing and Edge Routing Platforms with 
54 KMX-4911 multiviewer cards, 180 Densité 
IPG-3901 Gateways and a Kayenne K-Frame 
Production Switcher, all working together 
to provide a glass-to-glass IP workflow. 
The Cisco Nexus 9000 series switch and 
Lawo Virtual Studio Manager round out the 
package. TICO compression is used to deliver 
a signal across a single wire and reduces the 
physical cabling requirements.
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