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Live Video Production
The Journey. to the Cloud
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3 A Design

David Atkins Former Hovercraft race driver!
SYSTEMS
Founder and Developer

www.screensystems.tv

Designer of systems for MAM systems and live production with Suitcase TV
Bitmap Subtitling with Screen Subtitling Systems

Designer of Telco test infrastructure for Wi-Fi, broadband, Digital Voice and
more



Live Production is Expensive!

phrame



VIDEO EQUIPMENT

CAMERA SYSTEM

SUPER SLOMO CAMERA SYSTEM
ULTRA SLOMO CAMERA SYSTEM
WIRELESS CAMERA SYSTEM
CAMERA CONNECTION

CAMERA LENSES

TRIPODS

CONTROL ROOM
HD VISION MIXER

CHARACTER GENERATOR
PRODUCTION ROOM MONITORS
SHADING ROOM MONITORS
MULTIVIEWER SYSTEM

HD VTRS

TAPELESS RECORDERS
REPLAY SYSTEM

GLUE

VIDEO MATRIX

OB CONTROL

WAVEFORM

P PrRODUCTION 4

VIEW MORE DETAILS

Sony HDC1700/R (18+)

Sony HDC-3300R (2)

Ikegami NAC HI-MOTION II

© Vislink L1500 (6) © DOMO BTX (4)
Fiber Optic Lemo SMPTE

CANON

© CARTONI © VINTEN © SACHTLER
CAM-GEAR

Dual Production

© GVG kayak HD 3.5ME

O 72 inputs - 36 outputs

O VizRT © Title box

SONY 50inch (6)

© Sony 17inch (4) © Blackmagic (24)
Evertz

Sony HDW M2000P (6)

HyperDeck Studio Pro (10)

EVS XT2

AXON

O GV TRINIX © 256 input - 224 output
TSL

Tektronix WFM 5000

AUDIO EQUIPMENT

AUDIO MIXING CONSOLE

MICROPHONES
MULTITRACK RECORDING
AUDIO EFFECTS

AUDIO MEASUREMENT

INTERCOM EQUIPMENT

INTERCOM SYSTEM

WIRELESS TALK-BACK INTERCOM
SYSTEM

HYBRID SYSTEM

COACH BUILD

LENGTH

WIDTH STOWED
WIDTH EXPANDED
HEIGHT

WEIGHT

Expensive Proprietary Equipment

vur 70 HD

© Lawo MC2 66

© Inputs local Ana:56 Dig:32 - Outputs:
Ana:40 Dig:32

Sennheiser

AVID Pro Tools

© Yamaha SPX 900

© 360 SYSTEMS INSTANT REPLAY 2

© Decibel © VU meter

© Clear-Com Matrix Il

© 28-4wire 4-2wire

© 19 panels in ob - 3 external panels

© Clear-Com HME

© Riedel Riface with MOTOROLA Base
Station and Motorola Radios

© Kenwood Base Station with Motorola
Radios

© Glensound GSM Hybrid

© Glensound Analog Landline Hybrid

© Glensound Digital ISDN Hybrid

13.62 Meters
2.59 Meters
4.79 Meters
3.95 Meters
20t
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Inefficient Resource Usage

Equipment only used when on site
Operational staff have to travel to work
Environments have poor access

Hard to reconfigure



Inefficient Resource Usage
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Complex Operation — Personnel

Executive Multi-camera Script e, "
producer Producer director supervisor Vision mixer
A
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8 = B

Sound Grams Sound Technical/
supervisor operator guarantee Assistant

engineering Lighting Production
1 Floor/stage Art director manager director designer
producer supervisor manager

.

Vd) L4 % &
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i Vision Vision
é ! guarantee supervisor
Camera Floor .
operator assistant OB rigger
Production Production
manager coordinator
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Production assistant Scene hand Researcher

Floor runner %
Edit
assistant producer

https://www.screenskills.com/media/5163/studio-and-ob-map-web-170122.pdf



Signals and Data Rates

Analog
PAL / NTSC

Coax 75 Ohm .

. B meSSIole=  SDI/ HD-SDI
S D) I B e

= . 2 1.5/3Gbit
| Phectrald ., O 12Gbit

Coax 75 Ohm
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SMPTE 2110 " I .
1.5/3Gbit ew tools are needea!

}11:\‘! 12Gbit For IP and Cloud

ol UDP over IP working



Cloud and Web — A Modern Approach

1

/2 AWS,
GCS,
-— 00 Digital Ocean,
ce— OO l, Azure
.— 00 - On Prem

=\



Example system - SMPTE MTS 2024 Demo setup

- 3 YouTube




Input Processing

Input processors - sources SDI / DI / SMPTE 2110 / SRT ...

Containers (Docker / Kubenetes)

dio Righ
Cloud Input Processor Audlio gt




Overlay and Mixing

AB Mixer with Grophics Overlay

Container (Docker / Kubenetes)

Video A

\

k’e_lf + Al

Cross fade Sifrno\[

Grophics Master fade siﬁmal




Operator Video Streaming

Scale and Position |

Compress and
Stream via

=z Scale and Position

— e . - WebRTC
= Scale and Position Z : '

Mix Program Audio
and Talkback

Operators




Replay Record with TAMS

phrame recorder For re,plau/ ope_ra‘t?on

Recorder \\ Meclio Segment Index to API

Store 1 second

Se;s«me_ﬂ‘t‘& As

uncompr‘e_ssepl TAM - Time Aolc)'.re,ssa.b[e_ Me_d‘.a - APT
Audio LePt medio. To TAM

and object store

\
— object store - AWS S3 or tools such as Minio
Audio Ri?hti / J

h‘t‘tps:/ /v bbe.co.uk/ OFe_ﬂSDur‘ce/ pmjec‘ts/ tToms




Replay Playback with

TAMS

Phrame Pf&ybo\ck for replo;y Dpe_r‘o.‘tion

TAM - Time Addressable Media - APT
h‘t‘tps:/ /wrw bbe.co,uk/: ope_nf;our*ce/ pruje;c‘ts/‘tams

object store - AWS S3 or tools such as M:n:iJ

iy

Medhia Segment Index to APT

etrieve wedio
from object store
and P|o.r.f(;o«.c;k under
automated or
operator control

Ploer Hi res | _—— 5,
> R | wvideo HiRes

with varispeed J

Player Proxy \ ~

Retrieve media
from object store

and ,.o[a\vl:.ac:k uncler
automated or

operator control

with v:zr‘?:&.pe.e,d J

MQTT Control Plane

|
Audio Left

—"
Audio Righ‘t

L —
Video F"r‘oxv

Audio Le_‘pt
|

Audio R‘ufrh't




VDI, RDMA and GCCG

Whot is RDMA and why is it <o cool (useful)?

System A Memory

1001010010
100101001010
10000101010

Network Card
read clil‘e,c‘tltf
Lrom memory
and transmits
to Network

S 5(513&"‘ B Me.moni(

CPU sets wp CPU sets wp
tronsfer with transfer with

Network Card Network Card
moo1010010

100101001010
10000101010

RDMA - Remocte Direct Me_w\oﬁ/ Access

Network Cord
receives From Network
ond writes d‘.re_c:ﬂc/
to memory

COTS networking components NIC's ond switches
used on prem of in pul:hc cloud

CPU is not involved in data transfer <o is free to do uSe_Pu| work




VDI, RDMA and GCCG

phrame, VDI oand RDMA uncow\p(‘eSSe_d ne_‘tworking n the cloud

o

Component Mediol

r

LibFabric Interface
for VDI packages

media elements and

schedules send via
RDMA

5

ﬂ

LibFabric Interface
for VDI sets up
RDMA to receive
into VDI buffers

d}rec‘tly - zero copy

J

— >

Component Media




VDI, RDMA and GCCG - performance

Setup on 2 hosts with 25gb NIC’s and QNAP Switch

Tests run with TX, RX and Full Bi-directional flows

8 bit and 16 bit 1920x1080 frames with YUV 422 and YUVA 422.
Single threaded test application.

Setup to use 1518 byte frames

Ubuntu 24,04 AMD Ryzen Ubuntu 24.04 AMD Ryzen

MCX6IMO2AN-ADAT 256 MCX63MO2AN-ADAT 256




VDI, RDMA and GCCG - performance

1920 x 1080 p 8 bit 422 YUV =4,147,200 Bytes per Frame
1920 x 1080 p 8 bit 422 YUVA =6,220,800 Bytes per Frame
1920 x 1080 p 16 bit 422 YUV = 8,294,400 Bytes per Frame
1920 x 1080 p 16 bit 422 YUVA = 12,441,600 Bytes per Frame

Latency vs Size (MB) for PP Type CPU Usage vs Size (MB) fi h Type Rate (xfer/s) vs Size (MB) for eac h Type
3 600

—e— RX Rate (xfer/s)
—e— TX Rate (xfer/s)




VDI, RDMA and GCCG - comments

CPU performance is for a single core of 16 core system — very low CPU
CPU demand increases with frame rate not with data rate - setup time
We would anticipate that these rates would be proportional to line rates
Implies UHD on 100 gbit NIC achieves same frame rates

25 gbit NIC supports 5 x 1080p60 16 bit flows

100 gbit NIC supports 20 x 1080p60 16 bit flows

400 gbit NIC supports 80 x 1080p60 16 bit flows

128 port 400gbit switch < $50,000 = 10,240 bidirectional flows



\Y

ultiviewer - Control surfaces

U Image Panel | Headline

&

L4 Image Panel

Image Panel

Customize

Settings

Felixstowe

Docks

Ipswich




~ Multiviewer - Operator Consoles

Support Behringer Xtouch devices

Onscreen rotary controls

Phrame Designer Real Mixer




Live Demo

Aquistion In L4 - Vidtrans

Core Media Switch
Connects Inputs to

Processors

vX SRT - &CC&

vX &CC& - SRT

Desktops

Mobiles

Laptops
Tablets aeher
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