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Network Device Interface
By: Richard Cadena

Several years ago, I was on a tour where we had some High
End Systems DL2s, the digital light that is basically a video
projector on a yoke. We wanted to use them for IMAG but
there was a noticeable delay, or as computer geeks like to
say (and I use that term with the greatest of respect, for I
am a geek), latency. It was very distracting because the
singer’s mouth and head would move and if the video dis-
play was in your peripheral vision, you would see his mouth
and head move on video about a second later. The latency
was obvious, but we wanted the IMAG, so we had to
employ a trick. We layered the media server with so many
effects that the latency became almost unrecognizable. We
posterized it, solarized it, and chromatized it to within an
inch of its life. It worked pretty well considering the units
were never meant for IMAG.
Latency is the devil’s payback for trying to push too

much data through a skinny wire, and video is a lot of data.

Uncompressed 1080P at 30 frames per second is about 1.5
gigabits per second if you’re using standard eight-bit
dynamic range (1920 pixels x 1080 pixels x 30fps x eight
bits of red data x eight bits of green data x eight bits of blue
data = 1,492,992,000 bits per second). If you now factor in
high dynamic range with 10 or 12 bits, high frame rate, and
4K resolution you’ve got a real gusher of data. It’s amazing
that it works at all.
Fortunately, some very smart people have figured out

how to compress data without too much compromise.
Although it’s going to be a while before we’re able to
livestream the most demanding of video formats like UHD
with HDR, there now are video-over-IP solutions to get
video across a network with low latency, including NMI,
ASPEN, SMPTE_2110, SMPTE_2022-6, NDI HX, and NDI.
One of them has been making a lot of noise lately, and
that’s NDI (Network Device Interface).
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NDI allows you to livestream video and 16-plus channels of floating-point audio, metadata, and IP commands over a standard gigabit
network with low latency and frame-accurate delivery.



It’s no surprise that NDI is showing
up in NewTek products like TriCaster
and Telestrator. That’s because they
developed the protocol, which they
license royalty-free. But now you’re
starting to see it in many other third-
party video products like Enttec’s ELM
(Enttec LED Mapper), Broadcast Pix
Flint video switcher, a number of
Panasonic products, Adobe Premiere
Pro and After Effects, Capture Sweden
Nexum visualizer, Dataton Watchout,
Derivative TouchDesigner, Avolites Ai
media server, Avid MediaComposer,
Green Hippo Hippotizer media servers,
Matrox video cards, and a lot more.
What’s all the hype about?

What it is
The NDI protocol allows you to live
stream 4K video and 16-plus channels
of floating-point audio, metadata, and
IP commands over a standard gigabit
network with low latency and frame-
accurate delivery. Or as the developer
puts it, “NDI allows multiple video sys-
tems to identify and communicate with
one another over IP, and to encode,
transmit, and receive many streams of
high-quality, low-latency, frame-accu-
rate video and audio in real time.” 
There are several NDI tools, includ-

ing NDI Studio Monitor, to view or dis-
play one or more monitors across a
network; NDI Scan Converter, to cap-
ture and display all or part of a com-
puter window, application, player, or
webcam; NDI Virtual Input, to use an
NDI source as a Microsoft Windows
video and/or audio source; NDI VLC
Plugin, to encode the output from VLC
player to NDI in real time; NDI for
Adobe Creative Cloud, to deliver con-
tent from any workstation on a net-
work, enabling real-time, renderless
playback and preview over IP from the
timeline; NDI Access Manager, to
manage the visibility and accessibility
of NDI sources on a network; NDI Test
Patterns, to send a reference signal to
test connectivity to and enable audio
and video calibration of NDI devices
on a network; and NDI/HX Driver, to
enable compatible devices to connect
to and receive the output from video
products with the NDI/HX extension

(NewTek Connect Spark, NewTek NDI
PTZ Camera, and third-party NDI/HX
cameras). Some of these tools are
available in Windows, and some in
Mac, and the software development
kit is available for Windows, MacOS,
and Linux.

What it does
In practical terms, the protocol
enables remote content development
and production across a network,
whether we’re talking about an intranet
or the Internet without degrading the
quality. The idea is to have an inter-
connected production workflow that
takes advantage of IP technology
using cameras, converters, capture
cards, players, mobile devices, moni-
tors, displays, video walls, software,
and more.
For the IP geeks in the house, it

uses multicast DNS snooping to dis-
cover NDI devices and resolve host
names to IP addresses automatically.
If there are multiple subnets or if
mDNS broadcasting has been disal-
lowed on a network, you can manually
enter specific IP addresses for devices
that you want to receive an NDI
stream as long as you’re using NDI
version 2. Once NDI devices have
been discovered, the sending device
compresses the video and opens a
session to stream data to the receiver.
The data can then be transmitted to
an IP address at a particular port num-
ber. Much greater detail about the
specifics of NDI, and a lot more infor-
mation is available at
www.newtek.com/ndi. 

Why it matters
If all this geek-speak sounds Greek to
you, then you might want to bolster
your networking knowledge or polish
your computer skills. NDI sounds a lot
like Art-Net or sACN in the lighting
world and Dante in the audio world,
so, regardless of which area of live
event production you’re in, the digital
writing is on the wall: The future is
computers and networking. If you
want a future in this industry, sooner or
later you’ll need some IT skills.
Welcome to the future.
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