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Nizkolatencni prenosy

Jak dulezita je latence pro distan¢ni spolupraci?




S§§net Proc¢ na latenci zalezi"

» Latence je pfirozenou soucasti ziveho vystoupeni

= Rychlost zvuku ve vzduchu (343 m/s) odpovida pfiblizné 2,9 ms na
kazdy metr vzdalenosti.

=V pripadé pddia 5 - 10m Sirokého odpovida latence 14,5 - 29 ms.

= Ovéreno testy, pro distancni spolupraci potfebujeme zachovat
obdobné parametry.




_(_1_?_§net Videokonference = ziva kultura

= Latence pfi distancni spolupraci je zasadni
= Rychlost svétla v optickém kabelu (200 000 km/s) odpovida pfiblizné
5 ms na kazdych 1000 km vzdalenosti.
= Zalezi na kazdém detailu véetné umisténi reproduktord a mikrofonu.
» U bézné videokonference stovky ms nevadi. V zivé kulture ano.

= PYi zapocitani bufferd a sitovych prvkd potfebujeme latenci udrzet
pod 25 ms, na techniku zbyva jen nékolik malo ms.




cesnet Co pFinasi MVTP

 FPGA

= Obraz i zvuk jsou zpracovavany pfimo v FPGA - mimo operacni
systém a bez dlouhych softwarovych front.

» Kodek JPEG-XS

» Zpracovani videa na zakladé radku, ne snimkad.

Internet
e =0




cesnet Co ptinasi MVTP

= Jakd je latence v MVTP?

= Pfidana latence audia (velikost bufferu = 96 vzorkd): ~2,5 ms
= Pfidana latence videa (velikost bufferu = 20 radkd): ~4,5 ms
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25/45ms

celkové zpozdéni audia: 11,5 ms
celkové zpozdéni videa: 18,5 ms
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cesnet Typické zapojeni

nizkolatencni kamera SDI/HDMI adaptér

herni TV

§e§net

audio mix
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MVTP ve svete

Instalace v Evropé i v USA
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cesnet Aliance hudebnich skol vyuzivajicich MVTP

= Global Conservatory
= Pfiblizné 30 online kurzd mezi péti hudebnimi akademiemi.
= https://globalconservatoire.com

GLOBAL CONSERVATOIRE

About Courses Our Faculty News Contact Us

Co-funded by
the European Union

Manhattan
COLLEGE School of Music
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cesnet Aliance hudebnich skol vyuzivajicich MVTP

*Innovative Universities in Music and Arts in Europe

» Podpora EU do roku 2028

. . Co-funded by
= https://intune-alliance.eu

the European Union
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5 Helsinki

L)
Norwegian Academy of Music Unive

Innovative Universities in Music & Arts in Europe - IN-TUNE is the only European University Alliance in the field of music and arts. It brings

together eight universities from North, East, South and West Europe striving to deepen their cooperation to bring about institutional @ University of the Arts
transformation and the enhancement of their quality, performance, attractiveness and international competitiveness. In line with the goals set by = Haghe

the European strategy for universities, underlining the important role of higher education in shaping sustainable, democratic and resilient ° @ Univarsiy of Music and

societies, INTUNE members are committed to the development of a joint long-term strategy with a strong artistic dimension for high quality ‘é:”.:f.:’.:h".":.’;:".‘;::‘..";‘l‘;’:,‘q'i Ll fep.crsisnne

education, research, innovation and service to society, becoming a role model for the wider higher education community across Europe and beyond. ° @ National Univaréity of Music.
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Modular Video Transmission Platform
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MVTP 4K

profesiondlni pouziti

< 3 ms latence

Zarizeni MVTP

MVTP HD

profesionalni pouziti
< 3 ms latence

MVTP MINI

mala studia, domacnosti
< 3 ms latence
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Zarizeni MVTP

MVTP 4K MVTP HD
4x 4K video (1x 8K) 2x FullHD video
8x analog audio 8x analog audio

64x DANTE audio

MVTP MINI

1x FullHD video
2x analog audio




cesnet Zarizeni MVTP

cesnet . e cesnet

Unikatni reseni zpracovani obrazu a zvuku v FPGA s
malou vyrovnavaci paméti.

Pokrocila kompenzace ztraty paketd, sitova diagnostika, online portal pro
propojovani uzivateld.

Kompletné tiché zarizeni bez aktivniho chlazeni.

Vyvinuté CESNETem a vyradbéné v Ceské republice
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Multipoint spojeni

Od tfi do péti koncertnich sald v redlném case




cesnet Multipoint s MVTP HD

PRAGUE

cesnet -

LONDON

cesnet el * I I S S S S S S .. §e§net w o

Propojeni full-mesh bez centralniho bodu s minimalni latenci.
Vice mist, spolec¢né pddium.
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cesnet Multipoint s MVTP 4K
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Nastaveni MV TP
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Jednoduché konfigurace z displeje, webu i

telefonu

g_:egnet




cesnet Nastaveni MVTP

Konfigurace pres displej nebo web, zapnuti streamovani na jedno kliknuti

HD 1 195.113.232.54  online Volume (VU)
Input [dB] Output [dB]
Source Destination s g s g
' 8 . §
=
Video channel 1 -> Video channel 1 g 2 —
)
3 3 —
—
© s —3
Analog audio channel 1/2 - Analog audio channel 1/2 - - —
20 -20 _—
]
Analog audio channel 3/4 - Analog audio channel 3/4 5 3 —
-_—
7 8 6 7 8
Connected MVTPs: Show text data
HD 1 195.113.232.54 HD
SW version: 184 Graphs
HW version: 5.2.0h Analog audio buffer size
Direction: Outbound
Siices Frequency [Hz]
Channels: 2 video, 8 analog 200 : 148502282
| | |
OUTGOING CHANNELS I { \‘ ‘M
250, ek s A e S [ | [ |
Local ch State Remote ch (| | i [
100 - |1 |l
Video 1 on Video 1 | | [+ I 1 |
| [ | | | 148502020
Analog 1/2 on Analog 1/2 50 / ! | >
Analog 314 on Analog 3/4 r f -
- 148501870
14137 14139 1442 1444 1447 1449 1452 1454 1457 1459 1502 1504 1507 1509 1512 1514 1517 1519 1522 1525 1527 15:30
Busy on remote: Video 1, Analog 1/2, Analog 3/4 I I
< Buffer [ch] &1 = Oscillator [ch1]




cesnet Moderni propojeni pres mobilni telefon

Ovladani pres mobilni telefon “MVTP Connect”

= Ekvivalent telefonniho hovoru ¢i konferenci typu Zoom
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Pair device
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cesnet Support portal

|} | |} |
EER
Sprd MVTF ied Iste
thp Cesnet I / ° thp melnikov@cesnetcz &
About Usecases Features Awards Demonstration video  Events  Publications Contact (® Support 2
MAIN
B Home
Serial Management Management
# T Ethernet MAC Ethernet IP Last St Softw:
P Number ype ernef MAC ernet P ast Seen oftware
1 SNXS2001 MVTP-4K 9/24/26, 5:44PM 184
] Devices
2! SNXS2003 MVTP-4K 9/24/26, 5:40PM 184
@ Firmware
MODULAR VIDEO TR s w0 wvTeak = B
PLATFORM PR — . .
Ultra-low latency network video and
5 SN5006A MVTP-HD 9/24/26, 5:34PM 183
6 SN5007A MVTP-HD 8/17/26, 10:43 AM 181
7 SNO1A MVTP-HD 9/11/26, 413PM 184
Latency <3 ms Multipoint Perfect for music 8 SNO2A MVTP-HD _ _
Added latency under 3 ms for Multipoint connections are collaboration
video and audio. possible. With the smallest latency 9 SNO4A MVTP-HD 9/7/26,10:13PM 184
possible.
10 SNO5A MVTP-HD 5/29/26, 7:51 PM 148
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Ocenéni

Europa Nostra Award, Ceska hlava




cesnet Ocenéni

2020 - Sdruzeni CESNET obdrzelo titul Europa Nostra Award za
prispévek ke spolupraci v oblasti zivé kultury v evropskem

A\ 4

méritku

UROPE

EUROPEAN HERITAGE

EUROPANOSTRA CEREMONY MEDIA CEREMONY 2026

Cross-border Collaboration for
European Classical Music

]

Classical music is an important part of Europe's intangible cultural heritage. Musical knowledge, experience and artistic
interpretation are passed from generation to generation by teachers, students and artists. Communication between musicians
across Europe is therefore of great importance for the preservation of this heritage, for sharing different views and for enriching
musical experience. The technology developed by the CESNET Association allows musicians to play together over long distances

with just a few milliseconds delay.

Cross border Collaboration for European Classical Music,
Euxopanosta

* * *

EUROPA
NOSTRA

The technology brings new possibilities to classical music promotion, collaboration, education and interpretation. It provides

more options for European collaboration among artists, teachers and students, and supports novel modes of cultural exchange

between countries. Examples of how the technology could be used include enabling long-distance, ive examinations for

students, or easier exchange of knowledge between musical academies with expertise in particular areas.
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Ocenéni

2022 - Sdruzeni CESNET obdrzelo cenu Ceskéa hlava v kategorii

Industrie

cesnet

CESNET:

making waves for
audio and video

transmission with
minimal latency
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Ukazky

KdyZz vzdalenost prestane byt prekazkou




cesnet Kdyz vzdalenost prestane byt prekazkou

Vedle vyuky umoznuje MVTP také predstaveni, ktera by bez
nizkolatencniho propojeni vubec nemohla vzniknout.

» propojeni hudebnikl v riznych zemich

= spolecna hra na historické nastroje, které nelze prevazet

» zapojeni hudebnikl s omezenou moznosti cestovat

= koncerty spojené s vyznamnymi a charitativnimi udalostmi
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cesnet Kdyz vzdalenost prestane byt prekazkou

Koncert Praha - Bratislava pfi prilezitosti Koncert CR - Belaie ofi ofilesitost
udéleni Ceny Vaclava Havla za lidska v T e oe PP
orava predsednictvi CR v Radé EU
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cesnet Kdyz vzdalenost prestane byt prekazkou

Koncert Trondheim - Brno, unikatni Charitativni koncert Praha - Kosice na
propojeni varhan. podporu Ukrajiny




cesnet Ukazky

Koncert mezi Osakou a Brnem, Expo 2025

Nejdelsi spojeni pres platformu MVTP mezi ¢eskym pavilonem v Osace a JAMU Brno prekracujici
vzdalenost 9 000 km vzduchem. 3 dny, 18 Zivych vystoupeni, pres 2 700 divakd. Skladba slozena
specidlné pro EXPO 2025 a hudebni improvizace na motivy hudby Leose Janacka.
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cesnet Ukézky

Koncert mezi Osakou a Brnem, Expo 2025




cesnet Ukazky

Praha - Londyn - Amsterdam, 30 let CESNETu

Propojeni 3 hudebnich akademii v Evropé, spolecny Zivy koncert, Ludovico Einaudi - Divenire a
Experience




cesnet Ukézky

Praha - Londyn - Amsterdam, 30 let CESNETu
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Slovo zavérem




gegnet Slovo zavérem

*Co je tedy MVTP?
 Pfirozené feSeni pro vzdalenou vyuku a Zivou kulturu na siti.
= Ultra nizké pridané zpozdéni v jednotkach milisekund.
» Extrémné jednoduché na pouziti - zafizeni all-in-one.
= Zcela tiché zafizeni bez aktivniho chlazeni.
= Spojeni pro az 5 vzdalenych lokalit.
= Jiz v 20+ institucich a 15 statech.
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mvtp.cesnet.cz

mvtp@cesnet.cz

#PROPOJUJEMEVEDU
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