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Core Services

• Broadband provider 

• Landline phone Operator

• Mobile phone Operator

• Digital TV provider



Digital TV provider

Goufone TV



Goufone TV

• Live streaming
DVB channels

• VoD platform
Media providers

• Whatever we can think of
What if…



Goufone TV

Fase I



Fase I – Goals

• In-house R&D
How can we do it

• From DVB-T to live streams
First approach



Fase I – Infraestructure
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Fase I – Infraestructure
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Fase I – Infraestructure
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Fase I – Infraestructure
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Fase I – Infraestructure
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Fase I – Encoder

• TBS MOI Pro (x2)
Price: ~600€/unit

• Config & Setup
Price: ~1000€ (Third party company)

• Cesbo Astra
Price: 540€ + 220€ *

Tuner

* Lifetime license + 1yr updates



Fase I – Transcoder

• HP 380 G5 Server (x3)
CPUs: 16 cores
RAM: 40 Gb
Price: ~600€/unit

• Python Scripts 
Price: ~1000€ (third party company)

TRX



Fase I – Delivery

• VM Server
vCPU: 32 core
vRAM: 128 Gb
vPrice: ~30€

• CentOS
Kernel tuned 

• Nginx Server
Tuned

CDN



Fase I – The good, the bad, the evil

• ✅We have live streams  🙌

• ❌ Encoder: black box 💵
• High price

• ❌ Transcoder: GPU transcoding  🚀
• Low performance

• Only 1 profile (1080p)

• Python scripts... 🤔



Goufone TV

Fase II



Fase II – Goals

• Increase transcoding throughput
CPUs are not viable

• Reduce resources
Servers & Watts

• Reduce price
Please!



Fase II – GPU Parallel Computing

• Nvidia CUDA Toolkit
Best in class

• Quadro M4000
Cost/performance

• FFmpeg
Hardware acceleration



Fase II – GPU capabilities



Fase II – Quadro M4000

https://developer.nvidia.com/video-encode-decode-gpu-support-matrix



Fase II – The good, the bad, the evil

• ✅We have MORE live streams  🙌

• ❌ Encoder: black box 💵
• High price

• ✴ Transcoder: GPU transcoding  🚀
• high performance (x2)

• ⚠ Only 1 profile (1080p)

• ⚠ Python scripts... 🤔
• Memory leaks

• ⚠ Network: packet loss 🚰



Goufone TV

Fase III



Fase III – Goals

• Find memory leaks
Scripts, ffmpeg, kernel…

• Fix packet loss
Coax, switch, ethernet… 

• Add multi-profile capabilities
1080p, 720p, 360p…



Fase III – Memory leaks

💥

TRX

💥



Fase III – Trxcast

• Configurable

• Low memory footprint

• Low cpu usage

• Monitoring

• Autorestart on crash

• Reliable

• FFmpeg
Video processing

• Node.js
Stream processing

• PM2
Process manager

• Watchman
Filesystem watcher

TRX



Fase III – Trxcast TRX



Fase III – Trxcast TRX



Fase III – FFmpeg performance considerations

• Video transcoding = performance / watt

• Hardware accelerated transcode using ffmpeg
• Minimize memory (PCIe) transfers
• Saturate on-chip encoder/decoder

• Efficient M:N command line
• Minimize I/O

• Encode settings
• GPU Clocks



Fase III – FFmpeg optimization strategies 1/5

👎



Fase III – FFmpeg optimization strategies 2/5

👎



Fase III – FFmpeg optimization strategies 3/5

👎



Fase III – FFmpeg optimization strategies 4/5

👎



Fase III – FFmpeg optimization strategies 5/5

👍



Fase III – FFmpeg parallel transcodes 1/2

👎



Fase III – FFmpeg parallel transcodes 2/2

👍



Fase III – Fix packet loss
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Fase III – The good, the bad, the evil

• ✅We have EVEN MORE live streams  🙌

• ❌ Encoder: black box 💵
• High price

• ✅ Transcoder: GPU transcoding  🚀
• high performance (x2 - x3)

• multiprofile (1080p, 720p, 360p)  ⭐

• trxcast ⚡

• ✴ Network: packet loss (WIP 💪)



Goufone TV
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Fase IV – Goals

• General Optimization
FFmpeg, network, tuning…

• Get rid of the black box
In-house solution

• Modular design
Easy to maintain



Fase IV – New encoder

• TV tuner
Sony CXD2880

• Standards
DVB-T2, DVB-T

• Frequency
VHF III, UHF IV, UHF V

Tuner

Raspberry Pi – TV Hat



Fase IV – New encoder Tuner



Fase IV – New encoder advantages

• Low CPU usage

• Low memory footprint

• Low price (35€ + 22€)

• Very modular!

😍



Fase IV – The good, the bad, the evil

• ✅We have even more live streams  🙌

• ✅ Encoder: Raspberry Pi + TV Hat 
📦• Low price

• Modular

• ✅ Transcoder: GPU transcoding  🚀
• High performance (x2 – x3)

• Multiprofile (1080p, 720p, 360p)

• Trxcast   

• ✴ Network: packet loss (WIP 💪)



Goufone TV

Fase V



Fase V – Goals

Redundancy

• Add more encoding servers

• Add more transcoding servers

• Add more DVB-T inputs

• Network redundancy

• Improve input signal quality



Fase V – Infraestructure
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Fase V – TV Amplificator

• Read-out of input level strength

• Can process +50 VHF/UHF channels

• Channel converter, shift frequency

• Sharpest filters (50 dB on adjacent ch.)

• Real-time AGC on all individual multiplexes

• Complete flexibility in assigning filters



Fase IV – The good, the bad, the evil

• ✅ We have even more live streams  🙌

• ✅ Encoder: Raspberry Pi + TV Hat
• Low price

• Modular

• ✅ Transcoder: GPU transcoding  🚀
• High performance (x2 – x3)

• Multiprofile (1080p, 720p, 360p)

• Trxcast   

• ✅ Network redundancy 🔀
• no packet loss ⭐



Goufone TV

Fase VI



Fase VI – Goals

Front-end

• Authentication
• Authorization
• Stream balancing
• VoD catalog
• Time shift
• UI/UX
• …



Thanks

Q&A



@Goufone @GoufoneEng

Goufone.com


