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KEY FEATURES

ERROR CORRECTION

Packet loss is a common issue for most internet
connections. TCP uses Automatic Repeat Request
(ARQ) error correction for reliable transmission,

but it can cause latency issues. For low latency live

video transmission, a protocol based on Forward
Error Correction (FEC) is more appropriate since it
adds less latency and does not cause data bursts.
With FEC, the sender calculates redundancy data
that can be used to reconstruct lost data packets
at the receiver end. Bifrost uses an efficient FEC
method, with 20% redundancy data able to handle
up to 15% packet loss. The Intinor Direkt series
includes both ARQ and FEC for enhanced error
correction in various scenarios.
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By combining FEC and ARQ, Bifrost Reliable
Transport provides the best possible error correction
for both low and high latency applications.

NETWORK BONDING

Using only one internet connection for live events
is risky due to insufficient capacity, packet loss,
and network failure. Intinor’s Direkt link encoder

ADAPTIVE RESOLUTION + REDUNDANT AUDIO + LEAST COST MANAGEMENT

with Bifrost’s network bonding algorithms can distribute
load across multiple internet connections, including
fixed, Wi-Fi, cellular, and satellite connections. This
approach provides higher bandwidth, redundancy, and
robustness, allowing transmission to continue even if
one network fails.The encoder detects and
compensates for any decrease in network capacity by
transferring data to available connections or reducing
encoder bitrate, without causing interruptions. Field
operators can relax and focus on the event knowing
that transmission is reliable and secure.
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RECEIVER BONDING

Using network bonding on the receiving end can
further reduce the risk of interruptions in a live video
stream. By implementing two separate Internet
providers in your studio or control room, you can
effectively avoid issues caused by

e Internet provider technical issues

e Temporary high network load last mile

e Bad capacity on ISP peering points
Using only one internet connection on the sender
side, but two on the receiver side poses a lower risk
of failures in comparison to a 1-to-1 setup. Bonding
on both the sender and receiver sides results in highly
robust connectivity.



ADAPTIVE BITRATE

Intinor encoder using Bifrost aims for high-quality
HD video at 5-10 Mbps. Network bonding may not
always provide enough or stable bitrate due to
wireless conditions or Internet congestion.
Sender and receiver constantly monitor available
capacity, enabling adaptive bitrate to quickly
respond to fluctuations, resulting in the best
video quality possible. Adaptive bitrate eliminates
the need for capacity headroom and reduces
interruptions risk.

ADAPTIVE RESOLUTION

Intinor encoders using Bifrost adjust the bitrate
based on available internet connections, with the
target bitrate determined by the resolution and type
of content. Reducing the bitrate may also reduce
the resolution without visible artefacts. The resized
image is seamlessly restored to the original
resolution on the receiving end to avoid impacting
SDI output or re-encoded web streams.

REDUNDANT AUDIO

Despite measures like error correction, network
bonding, and adaptive bitrate, interruptions in live
streams may still occur due to unexpected
network errors. These errors can cause a
connection to disconnect, leading to visual
abnormalities or pauses in the video. To mitigate
the impact on the audience, Bifrost ensures that
audio is redundantly transmitted through at least
two internet connections, ensuring uninterrupted
audio even in the event of a network interruption.
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LEAST COST MANAGEMENT

Bifrost automatically manages the costs of
different internet connections based on pre-
configured cost priorities. Fixed internet and Wi-
Fi are preferred if they have enough capacity,
while redundant audio is sent over cellular
connections until an error is detected. Bifrost
shifts to a more expensive SIM card when low-
cost data is finished. This ensures the most
cost-efficient transmission and allows the
operator to focus on other tasks.

There are many ways to configure a complex system based on Bifrost. For example:
Low latency for news reporting with optimised redundancy (Sub-500-ms SDI to SDI)
High quality and high redundancy with 5-10 seconds of latency

Balanced latency/redundancy 1-2 seconds
Low cost — best effort
Full redundancy at a higher cost*

*Internet connection can drop during low-latency transmission. Using two LTE modems to send 10mbps
doubles the data volume. Settings can be pre-configured, changed on-site or remotely from MCR. Bifrost
optimizes automatically without manual adjustments. To use Bifrost, the user connects the Direkt link to
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e video source, Wi-Fi, and fixed Internet if available.

In Norse mythology, Bifrost is a burning rainbow bridge that reaches between Midgard (Earth)
and Asgard, the realm of the gods [Wikipedia].
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