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C3VOC - "CCC video operations center"
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rC3 streaming
Communication channels
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rC3 streaming
Challenges

missing live-video experience
coordinating the chaos
timing with varying video-delay
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only a single day for building the setup
SDI interoperability is also bad
crappy hardware encoders and bad uplinks
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more viewers than before
greater expectations for the streams
more streams than before
production not in hands of the C3VOC
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dynamic Conference schedule
custom web-player
Adaptive quality switching
Multi-Language support
MPEG-DASH (webM-based) and HLS
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more load-balancers and edge relays
80 Gbit/s total CDN bandwidth in 7 locations
more transcoders
streaming-capacacity was sufficient
some ddos on day 2
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load-testing of CDN edge nodes
load-testing of software transcoders

github.com/voc/stream-tools
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2019 first tests with h.264 encoding on Intel GPUs
2020 quality comparisons using Netflix VMAF
Intel h.264 GPU encoding beats x264 for realtime
using our full hardware: h.264 on GPU, VP9 on CPU

github.com/voc/voctoquality
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https://github.com/voc/rtmp-auth
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https://github.com/voc/srtrelay
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improve speaker audio/video quality
make streaming easier for external parties Projects

Future plans

30



translation muxing in the cloud
plug&play capable RaspberryPi-based speaker video kit
custom WebRTC conferencing app (Open Source Vmix Call)
(https://github.com/voc/kevin)
streaming automation and web-based streaming backend

Projects
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Mumble Intercom worked great
check your devices SDI specs
don't decentralize too much to fast
testing, testing, testing

Conclusions

32



Thank you for your attention

Anton Schubert
anton.schubert@fem.tu-ilmenau.de
cookie-factory.de

Alexander Votteler
alexander.votteler@fem.tu-ilmenau.de
alexandervotteler.de

Links:
c3voc.de
github.com/voc/
media.ccc.de/c/rc3

This work is licensed under a Creative Commons
Attribution-ShareAlike 4.0 International License
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