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P R O D U C T  ·  Q U I C K  S T A R T  M A N U A L  ·  P A R T  1

The SHDE series at a glance
The SHDE-4000, SHDE-4002 and SHDE-400 encode 12G-SDI and HDMI 2.0 sources up
to 4Kp60 in H.265 or H.264 and stream them over IP.

IRENIS / BLANKOM · Quick Start Manual · Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH

In this part Product overview  Technical highlights  Specifications  Remarks

K E Y  P O I N T S

Both inputs are encoded in parallel: 1× up to 4Kp60 as main stream and 1× up to 1080p60 as sub

stream.

SRT, RTMP(S), RTSP, HTTP(S), HLS, FLV and UDP/RTP unicast or multicast; ONVIF.

SHDE-4000: 19″ 1U with dual redundant power supplies. SHDE-4002: two independent encoders in 1U

sharing the supplies. SHDE-400: compact unit with external 12 V supply.

Product overview
The BLANKOM SHDE-4000 is a broadcast-grade UHD encoder designed for 24/7 operation in professional

environments. It combines high-efficiency H.265 (HEVC) encoding with versatile inputs and accepts signals up to

4Kp60 via 12G-SDI or HDMI 2.0.

Built for reliability, the 1U rackmount unit has dual redundant power supplies for uninterrupted transmission – for

broadcasters, IPTV providers and live event streaming. With integrated SRT (Secure Reliable Transport), the SHDE-

4000 delivers high-quality, low-latency video even over unpredictable public internet connections.

Key features

True 4K UHD encoding: input resolutions up to 4096 × 2160p60 and 3840 × 2160p60.

Advanced compression: high-efficiency H.265 (HEVC) and H.264 (AVC) encoding saves up to 50 % bandwidth

compared with older standards.

Multi-protocol streaming: simultaneous output via SRT, RTMP/RTMPS, RTSP, UDP, RTP, HLS and FLV; directly

compatible with YouTube, Facebook Live, Vimeo and Wowza.

High reliability: 19-inch 1U housing with dual redundant power supply units (PSUs) for fail-safe operation.

Local recording: integrated USB 3.0 interface and SAMBA server for recording to HDDs or USB sticks

(NTFS/exFAT/FAT32).

Dual-stream output: encodes a high-bitrate main stream (4K) and a lower-bitrate sub stream (1080p)

simultaneously for flexible distribution.

OSD and watermarking: text and logo insertion (overlay) on both main and sub stream.
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Applications

Live broadcasting: send broadcast-quality video from 12G-SDI cameras directly to studios or CDNs via SRT.

IPTV and OTT headends: distribute 4K content over LAN/WAN to set-top boxes (STBs) or smart TVs.

Digital signage and hospitality: reliable feeds for hotels, stadiums and campuses.

Remote production: low-latency video transmission for remote directing and monitoring.

Rear panel

Dual power supplies (PSUs) with IEC connectors, built-in fuses and power switches

Gigabit Ethernet LAN connector, RJ45

HDMI and 12G-SDI inputs, plus two external stereo audio inputs (3.5 mm jacks)

Technical highlights

FEATURE SPECIFICATION

Video inputs 1 × 12G-SDI (BNC), 1 × HDMI 2.0

Encoding format H.265 (HEVC) Main / Main10 profile; H.264 (AVC) High / Main / Baseline

Resolution Up to 4096 × 2160 at 60 fps

Streaming protocols SRT, HTTP, HLS, RTSP, RTMP(S), UDP/RTP (multicast/unicast), ONVIF

Audio Embedded (HDMI/SDI) plus analog input/output (3.5 mm jacks)

Management Web interface, Telnet

Power
Recording

Dual redundant PSUs (100–240 V AC)
USB (with SAMBA access from the network) or
NFS/CIFS network folders
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Variants

SHDE-400: compact version with external power supply.

SHDE-4002: 19-inch 1U version with two HDMI/12G-SDI GbE encoders sharing the dual redundant 100–240 V AC

power supplies.

Application: parallel encoding and streaming from HDMI and SDI

Specifications

INTERFACES

Video input HDMI and 12G-SDI; up to 4096 × 2160 at 60 fps, 3840 × 2160 at 60 fps, 2560 × 1440
at 144 fps, etc.

Audio input HDMI and SDI embedded audio; external analog audio input

Ethernet 1000 Mbps, RJ45

Video encoding HDR supported

Video format H.264/AVC High / Main / Baseline profile; H.265/HEVC Main / Main10 profile;
MJPEG/JPEG Baseline

Video resolution Up to 4096 × 2160 at 60 fps

Video bitrate 0.1–100 Mbps

Frame rate 5–144 fps

Bitrate control VBR / CBR / Strong CBR

Streaming protocols Unicast: SRT / HTTP / HTTPS / HLS / FLV / RTSP / RTMP / RTMPS
Multicast: UDP/RTP transport streams
ONVIF

Audio format AAC / AAC+ / AAC++ / MP3 / MP2 / AC3 / G.711
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Sample rates 44.1 kHz / 48 kHz

Audio bitrate 12–640 kbps

SYSTEM

Control Web interface (multilingual with the new web GUI); Telnet access can be enabled

Firmware Upgrade via Ethernet; default IP address 192.168.1.168; default user/password
admin/admin

OPERATING ENVIRONMENT

Operating temperature -10 to +70 °C

Storage temperature -20 to +80 °C

Relative humidity 5 to 90 %, non-condensing

MISCELLANEOUS

Dimensions (L × W × H) 19-inch 1U: 480 × 270 × 40 mm with integrated dual PSU; compact version (SHDE-
400): 150 × 110 × 45 mm

Weight approx. 2,400 g (SHDE-400: 500 g without power supply)

Power supply 2 × IEC inlet, 100–240 V AC, 50/60 Hz; internal 12 V DC, 2 A (SHDE-400: external 12 V
DC, 2 A adapter)

4K H.265 HDMI/12G-SDI video encoder: the SDI and HDMI inputs operate in parallel – up to 1 × 4K60 and 1 ×

1080p60 encoded at the same time.

Unicast: SRT / HTTP / HLS / FLV / RTSP / RTMP / RTMPS.

Multicast: UDP/RTP; ONVIF. The encoder works with online live broadcast platforms such as Vimeo, YouTube,

Facebook, Ustream and X (Twitter).

12G-SDI (BNC) and HDMI inputs for encoding and recording to USB 3.0 (NTFS/exFAT/FAT32) with built-in SAMBA

server for network access to the recorded files, or to NFS/CIFS network folders

Stereo audio: embedded, or external input (3.5 mm stereo); audio output

Resolutions 2160p60, 1080p, 1080i, 720p and lower; progressive output

GbE IP output: RTSP, RTMP(S), UDP/RTP, HTTP, HLS, FLV, MJPEG, SRT

Distribution of (U)HD camera video and other sources over LAN, WAN or the internet

Two simultaneous, independent encoder engines for live streaming to multiple destinations

Video-over-IP applications, digital signage, NVR, hotel info channels

IPTV/OTT applications, video conferencing, camera streaming

IPTV on LAN, corporate IPTV for broadcasting

UHD, HD and SD encoding and downscaling

Motion JPEG encoding and SRT streaming protocol

User-friendly web interface
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Colour sampling up to 4:2:2 10-bit; B-frame support from IBP to IBBBBP

HDR modes: SDR, HDR10, HLG; 16 HEVC and 17 AVC profiles supported

Remote control via router port forwarding

Multi-protocol support: SRT / HTTP / HTTPS / HLS / FLV / RTSP / RTMP / RTMPS / UDP/RTP (unicast/multicast)

transport streams and ONVIF

Multiple RTMP(S) outputs (main and sub stream) to different media streaming servers

4K input and encoding: 4096 × 2160 at 60 fps, 3840 × 2160 at 60 fps, 2560 × 1440 at 144 fps, etc.

One-click recording to USB 3.0 (NTFS/exFAT/FAT32) with built-in SAMBA server, adjustable file splitting and easy

network access for review and handling via SAMBA

Recording to NFS or SMB/CIFS network folders; ONVIF

Text and image (logo) insertion on main and sub stream

Additional external analog audio input and output; digital audio gain control

I N  B R I E F

The BLANKOM SHDE-4000 IPTV encoder distributes TV signals in excellent quality over LAN and the internet.

Its H.264 and H.265 (HEVC) compression offers low latency and low bit rates for IPTV/OTT systems, and the

highly efficient encoding chips save bandwidth across the whole resolution range. It distributes SD to UHD TV

channels over IPTV/OTT networks from almost any kind of video source, with excellent video and audio quality

and high reliability – no regular service or maintenance is needed during operation.

The live video can be received by video media servers, by TV sets with IPTV set-top boxes, and on PCs and

tablets with VLC player.

Remarks
Anmerkung:

Alle von uns veröffentlichten Betriebsanleitungen richten sich an den Antennen- und IT-Fachmann, der über grundlegende Kenntnisse
der Empfangs-, Netzwerk- und Anlagentechnik verfügt. Die Einhaltung aller relevanten Vorschriften und Richtlinien für den Aufbau und
Betrieb von solchen Anlagen obliegt dem Installateur und/oder dem Betreiber. Insbesondere sind die in den jeweiligen Ländern
geltenden Vorschriften und Richtlinien für die Inbetriebnahme speziell für den Stromanschluß und alle mit den Produkten in
Zusammenhang stehenden und geltenden Normen und Gesetze einzuhalten.

Remark:

All operating instructions published by us are intended for the antenna and IT specialist who has basic knowledge of reception,
network and system technology. Compliance with all relevant regulations and guidelines for the installation and operation of

such systems is the responsibility of the installer and/or the operator. In particular, the regulations and guidelines applicable in the
respective countries for commissioning, especially for the power connection, and all standards and laws related to the products must
be complied with.

Annotation:

Tous les modes d'emploi que nous publions sont destinés aux professionnels de l'antenne et de l'informatique qui ont des
connaissances de base en matière de réception, de mise en réseau et de technologie des équipements. Le respect de toutes les

réglementations et directives pertinentes pour l'installation et l'exploitation de ces systèmes relève de la responsabilité de l'installateur
et/ou de l'exploitant. En particulier, il convient de respecter les réglementations et directives applicables dans les pays respectifs pour
la mise en service, notamment pour le raccordement électrique, ainsi que toutes les normes et lois relatives aux produits.
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Annotazione:

Tutte le istruzioni per l'uso da noi pubblicate sono destinate al professionista dell'antenna e dell'informatica che ha una
conoscenza di base della tecnologia di ricezione, di rete e delle apparecchiature. Il rispetto di tutti i regolamenti e le linee guida

pertinenti per l'installazione e il funzionamento di tali sistemi è responsabilità dell'installatore e/o dell'operatore. In particolare, devono
essere rispettati i regolamenti e le linee guida applicabili nei rispettivi paesi per la messa in funzione, soprattutto per il collegamento
alla rete elettrica e tutte le norme e le leggi relative ai prodotti.

Anotación:

Todas las instrucciones de uso publicadas por nosotros se dirigen al profesional de la antena y de la informática que tiene
conocimientos básicos de recepción, de redes y de tecnología de equipos. El cumplimiento de todos los reglamentos y

directrices pertinentes para la instalación y el funcionamiento de dichos sistemas es responsabilidad del instalador y/o del operador.
En particular, deben cumplirse los reglamentos y directrices aplicables en los respectivos países para la puesta en marcha,
especialmente para la conexión de la energía y todas las normas y leyes relacionadas con los productos.

Anotação:

Todas as instruções de operação publicadas por nós são destinadas ao profissional de antena e TI que possui conhecimentos
básicos de recepção, rede e tecnologia de equipamentos. O cumprimento de todos os regulamentos e diretrizes relevantes para

a instalação e operação de tais sistemas é de responsabilidade do instalador e/ou do operador. Em particular, os regulamentos e
diretrizes aplicáveis nos respectivos países para comissionamento, especialmente para a conexão de energia e todas as normas e leis
relacionadas aos produtos devem ser obedecidas.

Our warranty does not cover devices that have been misused or handled incorrectly – for example, and particularly

with the compact versions, when a wrong AC or DC voltage has been connected to the unit.
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G E T T I N G  S T A R T E D  ·  Q U I C K  S T A R T  M A N U A L  ·  P A R T  2

Connecting and first access
Connect the unit, power it up and open the web interface.

IRENIS / BLANKOM · Quick Start Manual · Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH

In this part Quick Start  Starting the web interface  Status window and configuration menus

The INPUT status frame  NTP  Network settings

K E Y  P O I N T S

Connect the power cords and a common ground first, then network and signal inputs.

Default IP address 192.168.1.168, user/password admin/admin. Your PC must be in the same network

(192.168.1.x).

For multicast outputs use a Layer 3 switch with IGMP v2 or v3.

When asking for support or new firmware, always quote the firmware version shown in the status window.

Quick Start
The connectors are self-explanatory.

Front panel:

USB 3.0 port for the recording device you plug in

Manual start/stop recording button, blue status LEDs (Power, LAN, SDI and HDMI connected) and two red PSU

status LEDs

Rear panel:

2 × IEC power inlets, 100–240 V AC, with fuses and on/off switches
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RESET hole to restore the factory defaults – for example if you have forgotten the IP address or other problems

occur

HDMI connector: input up to 4K 2160p60, including HDR

12G-SDI input, BNC connector

2 × external stereo audio inputs; used for the encoding instead of the embedded audio (either–or, not mixed)

Gigabit Ethernet RJ45 connector for the web interface and the stream outputs

Label with the default data: MAC address, serial number, default IP address, user name and password

Note: connect the IEC power cables first, then the network and the signal inputs.

Before switching on, connect the device and the signal sources to a common ground (e.g. the rack) to prevent

electrostatic discharges caused by potential differences. Make sure the chassis is grounded to the rack and the

grounds of the signal inputs are safely connected, so that no electromagnetic or electrostatic discharges occur

between different voltage potentials.

We recommend connecting the RJ45 Gigabit Ethernet port with a shielded (S/FTP) Cat cable to a Layer 3 switch with

100/1000BASE-T auto-sensing and IGMP v2 or v3 support if you want to use multicast stream outputs.

Starting the web interface

Enter the default IP address in your browser. Make sure your computer is in the same network (192.168.1.xxx) –

otherwise you cannot connect. When asked, enter the default user name and password admin / admin:

The following pages show the old web GUI design. The new design is explained in a separate chapter at the end of

this document.
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When you ask us for support or for newer firmware releases, always state the currently installed version shown in

the status window (here: version 4.59x).
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Status window and configuration menus

The menus are selected with the tabs at the bottom:

STATUS – NETWORK – Main Stream – Sub Stream – System settings.
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The INPUT status frame

The input status shows information about the HDMI and SDI inputs and other values. If the correct time zone is

configured in the system settings (scroll down), you can click

(Sync time to device) to set the device clock.

(Central Europe is UTC+1, or UTC+2 in summer.)

NTP

Always click Apply after you have made changes.

If this pop-up appears after you have clicked Apply:
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N O T E

This does not mean restarting the encoder/streamer, but your receiving device – e.g. VLC on a PC, an IPTV set-

top box or a BLANKOM decoder.

This is because the receiver usually needs to re-synchronize to the new values.

Network settings
In the network section you can adapt the encoder to your local network:
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If you choose DHCP, check in your DHCP server/router which address has been assigned to the encoder. We

recommend a fixed (static) address with the matching netmask and gateway settings.

DNS is needed for NTP and for streaming to RTMP(S) media servers, which often provide a URI instead of an IP

address. Make sure DNS servers are available.

Example: 8.8.8.8 is a public internet DNS server operated by Google, while 192.168.1.1 is typically the local DNS of

a router in your LAN.

If you change the MAC address, make sure the same address does not exist in your internal network – that would

cause problems.

The default ports for the HTTP and RTSP stream outputs are normally correct and do not need to be changed.
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S T A T U S ,  R E C O R D I N G  A N D  P R E V I E W  ·  Q U I C K  S T A R T  M A N U A L  ·  P A R T  3

Status page, recording and preview
Monitor inputs and streams, record to USB or network storage and preview the encoded
streams.

IRENIS / BLANKOM · Quick Start Manual · Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH

In this part Status page  Recording  SMB 1.0 support (Windows)  Status page: stream information

Preview player  HEVC preview

K E Y  P O I N T S

The recording section appears only when a formatted USB drive or HDD is connected; USB 3.0 is

recommended for UHD.

Recordings are split into 30-minute files by default; FAT32 cannot store files larger than 4 GiB.

To open the recording share from Windows, SMB 1.0 support must be enabled.

The MP4 preview link works only with the H.264 codec in modern browsers.

Status page

Recording
The recording section only appears after you have connected a correctly formatted USB flash drive or external HDD.

If no USB device is connected, it is hidden.

It shows the relevant information, and you can start recording here (or with the button on the front panel).

Please unmount the disk before you remove it!

We recommend at least USB 3.0 because of the recording speed required for UHD content.
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Clicking Start or pressing the button on the front panel shows the current status:

By default, the TS recordings are split into 30-minute files. This is recommended if the files would otherwise be too

big for the file system of the USB drive. You can change the split time in the advanced system settings:

A FAT file system cannot store files larger than 4 GiB. This is a hard limit: FAT stores the file size in a 32-bit field, and

232 bytes = 4 GiB (strictly 4 GiB minus one byte, i.e. 4,294,967,295 bytes, because files can have zero length).

You therefore cannot copy a file larger than 4 GiB to a plain FAT volume.

exFAT solves this with a 64-bit size field, but switching to exFAT requires reformatting the partition. Splitting the

recording into several files lets you transfer all of the data – just not as a single file, so you may need to recombine

the files before use.

Stopping the recording:
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Please confirm the message.

To access the USB drive from a Windows computer, you need to enable SMB 1.0 support (Windows disables it by

default for security reasons):

SMB 1.0 support (Windows)

It can also be enabled from an administrator PowerShell console; a reboot is required:

Enable-WindowsOptionalFeature -Online -FeatureName
smb1protocol
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For Linux, please refer to the documentation of your distribution.

To access the USB share, copy the share path and enter it in Windows Explorer:

then map it to a drive letter:
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Done:

Now you can copy, delete or play the TS files – here with VLC:

Quick Start Manual · SHDE-4000 / SHDE-4002 / SHDE-400 · Version 2.0 · © BLANKOM, IRENIS GmbH 20



VLC also shows the codec information:
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Status page: stream information

The status page shows all stream information you have configured for encoding and streaming. You can mark, copy

and paste the URLs with the mouse:

Clicking the MP4 link works only with the H.264 codec in modern browsers:
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Preview player
Alternatively, use the preview player pop-up:
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HEVC preview
The HEVC preview also works when the FLV stream is enabled, but without play, stop and pause functions.

In the main stream settings:

Do not forget to click Apply!
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The same applies to the secondary (sub) stream encoder.

The following sections explain the common encoder values, which are located in the system settings menus.
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E N C O D E R  A N D  S Y S T E M  S E T T I N G S  ·  Q U I C K  S T A R T  M A N U A L  ·  P A R T  4

Encoder and system settings
Common encoder values, streaming protocols, transport stream tables, OSD and audio
settings.

IRENIS / BLANKOM · Quick Start Manual · Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH

In this part System – Advanced settings  HLS  SRT  SRT Live Server (SLS)  SRT network latency

TS tables  Transport stream (TS) settings  System settings  SAR settings  Reverse proxy (FRP)

Bitrate  Encoded size and bitrate control  OSD: on-screen display (logo and text)  ONVIF

K E Y  P O I N T S

SRT works only in pairs: the receiving device must support SRT.

For RTP multicast use an even port number above 5000, e.g. 5004.

Logos can be uploaded as BMP (background colour 0xF1F1F1 becomes transparent) or as transparent

PNG.

RTMP(S) is in practice limited to H.264; to send H.265 to YouTube use HLS push.

System – Advanced settings

At the top:
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This is self-explanatory.

Here you can adjust many parameters of the encoding process:

First of all, the EDID that the unit presents to the source, depending on how you want to process your inputs.

Gamut:
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See https://en.wikipedia.org/wiki/Gamut

Video only and audio only need no explanation.

The colour range (TV or PC) may be of interest:

If you notice lip-sync problems, try this setting.

HLS
HLS (developed by Apple) is a streaming protocol with high latency. The tutorials section of our website contains

several documents about latency.
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You can experiment with these HLS values.

SRT
SRT has become the most widely used protocol for reducing network-related latency.

We have published our own SRT document – also available for download in the tutorials section of our website.

If you see jerky images in fast horizontal motion (e.g. Formula 1 races), select Bottom only here. This reduces such

artefacts in the encoder.

More details:

https://www.srtalliance.org

What is SRT?

Secure Reliable Transport (SRT) is an open-source protocol and technology stack designed for live video streaming

over the public internet.

SRT provides connection control and reliable transmission similar to TCP, but at the application layer, using UDP as

the underlying transport. It supports packet recovery while maintaining low latency (default: 120 ms), and it

supports AES encryption.

Source: https://en.wikipedia.org/wiki/Secure_Reliable_Transport

Note: SRT works only in pairs – the receiving device must support SRT.

SRT is supported by our video encoders and decoders. They work with Haivision Play, Larix Broadcaster and other

SRT applications.
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SRT Live Server (SLS)
Our video encoder supports SRT Live Server (SLS).

Introduction

SRT Live Server (SLS) is an open-source, low-latency live streaming server based on Secure Reliable Transport

(SRT).

Over the internet, the transport latency via SLS is normally below one second.

Requirements

Install SRT first; see https://github.com/Haivision/srt for the system requirements. SLS runs only on Linux-based

operating systems such as macOS, CentOS or Ubuntu.

Source: https://github.com/Edward-Wu/srt-live-server

Use the following URL to send the stream to your Docker container:

srt://your.server.ip:1935?streamid=input/live/yourstreamname

Fill in:

For point-to-point transmission, select SRT PUSH and enter the destination IP address and port.

YouTube supports HLS, so you can push the stream to YouTube with your own account data.

SRT network latency
Depending on the firmware version, the SRT network latency can be set in the SYSTEM menu:
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SRT is designed as a fast transport protocol for low latency over public networks.

If the output stream drops packets – visible as disturbed pictures with macroblocks, or video that freezes

periodically – your network may carry a lot of unexpected traffic, which can also make the unit and its web interface

react slowly. You can make the encoder more robust by setting Net Drop Threshold to 500, i.e. lower than the

default:

The following settings mainly concern the DVB conformity of the transport stream and the DVB tables it contains:

TS muxer: VLC-compatible (possible issues cannot be ruled out)

or FFmpeg, which we recommend.
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TS tables
The TS tables version refers to the PAT (see MPEG/DVB):

Transport stream (TS) settings
TS = transport stream. The TDT (time and date table) can be provided by enabling the NTP function of the unit. It

does not fully support DVB-style TDT/TOT, so there is no offset table and no country/region setting. The TS ID is

required for the table structure. A small manual cannot explain all DVB tables – please refer to dvb.org and to the

tutorials on our website.

PMT = program map table, which is essential for the TV service you are streaming.

PIDs are the packet identifiers that link the table structures.

TS empty packet insertion adds null packets with PID 8191 (decimal, not hex) to fill the transport stream to an

almost constant bitrate (CBR). Do not confuse this with CBR as an encoding method.

A video stream is usually transmitted with a variable bitrate (VBR), because picture and audio content fluctuate.

Again, this is different from VBR as an encoding method.

Example: variable bitrate (VBR) stream:
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The related DVB PIDs (left) and TS table content (right):

To produce a transport stream with null packets – some IP to DVB-QAM modulators need this (tested with the STN

Holland 2×4 QAM modules) – use factor 1.3 here
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and change the mode to CBR here:

in the main or secondary stream menu:

N O T E

Customers have reported that the older Cisco DCM (edge QAM = IP to DVB-C modulator) has problems importing

the streams of our encoder error-free. Our research shows that the stream values, including the PCR jitter of the

video PIDs, are within the limits of the standards; we cannot change the input behaviour of the Cisco unit.

This inserts PID 8191 (decimal):
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See also:

System settings

Here you can protect the streams with user name and password. The credentials are the same as for the encoder

(default: admin/admin).

Telnet access and the RTSP default stream can also be enabled here.
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vMix is a media server and internet streaming service similar to YouTube. To enable it, you need access to a vMix

server: https://www.vmix.com/

If you face problems, try the vMix-compatible setting.

TS over RTSP can be set to TS or ES (elementary stream).

The multicast type (for all multicast outputs of the main and secondary stream) can be UDP or RTP.

Rules for RTP:

The port number should be higher than 5000 and even, e.g. 5004,

because RTP sends a second stream with timing and packet information on port number + 1, which is then odd.

For RTP, enter the address in VLC as follows:

In VLC:
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SAP stands for the broadcast protocol SAP/SDP.

The Session Announcement Protocol (SAP) is an experimental protocol for advertising multicast session

information. SAP typically uses the Session Description Protocol (SDP) to describe Real-time Transport Protocol

(RTP) sessions. Announcements are sent using IP multicast and UDP.

Under SAP, senders periodically transmit SDP descriptions to a well-known multicast address and port (9875). A

listening application builds a guide of all advertised multicast sessions.

SAP was published by the IETF as RFC 2974.

Note about SAP:

IPv4 global-scope sessions use multicast addresses in the range 224.2.128.0 – 224.2.255.255, with SAP

announcements sent to 224.2.127.254, port 9875 (224.2.127.255 is used by the obsolete SAPv0 and must not be

used).

IPv4 administrative-scope sessions use administratively scoped IP multicast. The announcement address is the

highest multicast address in the relevant administrative scope zone.

For example, if the scope range is 239.16.32.0 – 239.16.33.255, then 239.16.33.255 is used for SAP

announcements.

You can search with VLC – VLC supports SAP:
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After a while, VLC finds the multicast from the encoder.

Open the group of the IP address to see the main and secondary stream entries.

Double-click an entry to open it:
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The number of slices can also be selected; this depends on the codec:

One characteristic of H.264/AVC is that an image can be divided into regions called slices. Each slice contains a

sequence of macroblocks and can be decoded independently of the others. The macroblocks are processed in scan

order, normally left to right, starting at the top. A frame can consist of a single slice or of several slices for parallel

processing and error resilience, because an error in a slice propagates only within that slice.

We recommend keeping the slice number and the MAX_QP/MIN_QP values unchanged.

Change them only if you know exactly what you are doing.

SAR settings
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If you downscale, or use a source in an older format such as PAL (720 × 576, mostly 4:3), you can correct the

“egghead” effect here to obtain correct output resolutions and aspect ratios.

Serial to TCP is a special protocol that tunnels a serial connection (RS-232 or similar) over TCP. You need a suitable

tool on your computer.

Some links:

https://sourceforge.net/projects/serialtoip/

See also the short extract about serial over TCP (remserial) at the end of this manual.

Reverse proxy (FRP)

FRP is a fast reverse proxy that exposes a local server behind NAT or a firewall to the internet. It supports TCP and

UDP as well as HTTP and HTTPS; requests can be forwarded to internal services by domain name.
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https://gabrieltanner.org/blog/port-forwarding-frp/

https://administrator.de/tutorial/webdienste-ohne-dyndns-frp-fast-reverse-proxy-4337471392.html

You can schedule a restart of the encoder, for example to re-synchronize to sources that fluctuate in your TV

network:

For this, enable NTP so that the encoder knows the current date and time.

These functions are self-explanatory:
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Main and secondary encoding settings

There are many options for codecs, bitrates and picture settings.

Type selects the codec, the format and the profile.

The following setting offers many options for the encoding process. Higher quality requires more computing time

and increases latency.

The profiles:
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The profile depends on the chosen codec (H.264/AVC or H.265/HEVC) and on the format the input actually delivers

– it makes no sense to choose a higher encoding profile than the input provides.

Choose the frame rate with latency in mind: changing it naturally increases latency.
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We recommend staying with the usual matching factors: if you re-encode an i50 picture, it makes no sense to

change it to i60 or p30 with the custom FPS setting. The factor should be one or one half. The same applies to the

group of pictures (GOP):

for a p50 input, a GOP of 30 does not fit well – 25 or 50 is better.

Bitrate

The bitrate should be neither too low nor too high.

Squeezing the bitrate as low as possible makes no sense, because compression (H.265/HEVC and H.264 are

compression algorithms) then costs a lot of picture quality.

Too high a bitrate makes no sense either: it floods your network or occupies too much bandwidth. Typical DVB

stream bitrates are 12–14 Mbit/s for 720p50 in good quality (German public broadcasters). UHD streams can reach

20–25 Mbit/s or more, especially with HDR.

Encoded size and bitrate control
Encoded size: you can downscale; upscaling is a matter of trial and error.

Bitrate control selects the encoding mode: variable (VBR) or constant (CBR) bitrate.

CBR produces a nearly constant output stream, while VBR simply encodes what comes in and is the fastest method

(lowest latency).

Strong CBR is recommended if you want to add null packets to the stream (see the transport stream settings above).

Both streams have separate audio codec settings:

The streaming protocols are a big topic, so we do not explain every protocol here. Please see the tutorials on our

website:

https://www.blankom.de/tutorials.html
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OSD: on-screen display (logo and text)
Older TV sets had menus based on OSD overlays inserted into the running picture.

Here, OSD means the insertion of text and logo pictures:
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The logo can be uploaded as a BMP (with a defined background colour that becomes transparent) or as a

transparent PNG:

There are some size limits, and the file names must follow the rules described above.

Example BMP:
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The light grey background colour 0xF1F1F1 appears transparent on the TV screen.

Use GIMP or any other graphics software to change the background of your logo accordingly. PNG supports

transparency; BMP does not.

You can also use the encoder to improve the picture with the CSC settings, or crop parts of the video source:

Be careful:
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The audio encoding is independent for the main and secondary streams and can be selected:

G.711 is an audio mode used by RTSP and ONVIF, among others. Normally you do not need to change or use it.

https://en.wikipedia.org/wiki/G.711

G.711 is a narrowband audio codec originally designed for telephony, providing toll-quality audio at 64 kbit/s. It

passes audio signals in the range 300–3400 Hz and samples them at 8,000 samples per second with a tolerance of

50 parts per million (ppm). Non-uniform (logarithmic) quantization with 8 bits per sample results in 64 kbit/s. There

are two slightly different versions: μ-law, used mainly in North America and Japan, and A-law, used in most other

countries.
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Select the source for the main or secondary channel:

Self-explanatory:

Supported audio codecs:

Example: encoder used with ONVIF

ONVIF
ONVIF has been used with the Genetec VMS:
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Note: we recommend not enabling all streams and protocols at the same time.

RTMP(S) hardly works with the H.265/HEVC codec, because Adobe has not added this codec to the list of valid

RTMP codecs. This may change in the future.

Quick Start Manual · SHDE-4000 / SHDE-4002 / SHDE-400 · Version 2.0 · © BLANKOM, IRENIS GmbH 51



RTSP does not support AC3 stereo; if you enable AC3, RTSP will probably use G.711A.

If you choose AC3, you cannot disable the G.711A audio for ONVIF:
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A P P L I C A T I O N  E X A M P L E S  ·  Q U I C K  S T A R T  M A N U A L  ·  P A R T  5

Application examples
Step-by-step examples for live streaming platforms.

IRENIS / BLANKOM · Quick Start Manual · Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH

In this part Example: streaming to Vimeo Live by RTMP  Streaming H.265 to YouTube using HLS

Example: streaming to Vimeo Live by RTMP

Vimeo provides an RTMP address with a live token at the end. No user name or password is needed, because Vimeo

issues individual stream keys, which are simply inserted as follows:

rtmp://rtmp.cloud.vimeo.com/live?token=*************/streamkey

You can then check your stream in the Vimeo live portal:
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Streaming H.265 to YouTube using HLS
Yes – our H.265 video encoder supports HLS push to YouTube.

Step 1: get the HLS stream URL from YouTube. If you cannot find the HLS stream settings, see

https://support.google.com/youtube/answer/10349430.
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Step 2: copy the YouTube HTTPS HLS stream URL and paste it into the encoder:
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A P P E N D I X  ·  Q U I C K  S T A R T  M A N U A L  ·  P A R T  6

Firmware, SRT and serial to TCP
Firmware file handling, useful SRT resources, encoder–decoder SRT pairs and the
integrated serial-to-TCP bridge.

IRENIS / BLANKOM · Quick Start Manual · Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH

In this part Appendix: firmware file  Useful links regarding SRT  Restreamer 2 (SRT)

SRT settings for an encoder–decoder pair  Addendum: serial to TCP (remserial)

Appendix: firmware file
Do not modify any value unless you know exactly what you are doing.

The firmware is specific to each model (HDMI or SDI, with or without H.264/H.265). Do not mix up firmware files –

the file name is always up.rar.

Use the backup function only to save a firmware version in case you need to return to it.

Danger: do not repack the up.rar firmware file with a modern 64-bit RAR packer – that will not work, and neither will

7-Zip (32 or 64 bit).

A wrongly packed file can brick the unit and make it inaccessible.

Use the backup only to save a firmware version you might need to go back to – for example, back up before updating

a unit.

If something goes wrong, press the RST (reset) button for 5–10 seconds until the LED goes off to restore the factory

defaults.

Useful links regarding SRT
A media tool that handles SRT and more: OBS (Open Broadcaster Software)

https://obsproject.com/

https://obsproject.com/wiki/Streaming-With-SRT-Protocol
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https://github.com/obsproject/obs-studio

https://github.com/haivision/srt

https://www.blankom.net/assets/downloads/How-to-connect-our-Video-Encoder-to-OBS.pdf or

https://www.blankom.de/assets/downloads/How-to-connect-our-Video-Encoder-to-OBS.pdf

Restreamer 2 (SRT)
https://datarhei.com/

SRT settings for an encoder–decoder pair
For our HDMI, VGA/CVBS and SDI decoders (H.264 and H.265), the decoder plays the SRT URL as follows; the

encoder works as caller (SRT push URL) or as listener (SRT URL port):

srt://ip:port          # encoder as listener; the decoder gets SRT from the encoder ('ip' = encoder 
IP)
srt://port or srt://@port   # encoder as caller; pushes SRT to the decoder (encoder SRT push URL: s
rt://decoder-ip:port)
With passphrase/encryption, the decoder SRT play URL is:

srt://passphrase@ip:port   # encoder as listener; the decoder gets the SRT stream from the encoder 
('ip' = encoder IP)
srt://passphrase@port      # encoder as caller; pushes SRT to the decoder
See the screenshots below for the settings:
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If no signal is detected at the input, the test picture appears and the output stream may “pump”, because the

encoder checks the input periodically – during these periods the output stream can fluctuate:
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Addendum: serial to TCP (remserial)
Serial to TCP works with the integrated remserial 1.4 function.

remserial

The remserial program acts as a communications bridge between a TCP/IP network port and a Linux device such as

a serial port. Any character-oriented Linux /dev device will work.

The program can also use pseudo-ttys as the device. A pseudo-tty is like a serial port in that it has a /dev entry that

can be opened by a program that expects a serial port device, except that instead of belonging to a physical serial

device, the data can be intercepted by another program.

remserial uses this to connect a network port to the master (programming) side of the pseudo-tty, so that the device

driver (slave) side can be used by a program expecting a serial port. See example 3 below.

The program can operate as a server accepting network connections from other machines, or as a client connecting

to a remote machine that runs remserial or another program accepting a raw network connection. The network

connection passes data as-is; there is no control protocol over the network socket.

Several copies of the program can run on the same computer at the same time, provided each uses a different

network port and device.

Examples:

1) Access an RS-232 device over a network

The computer with the serial port connected to the device (such as a data acquisition device) runs the remserial

program:
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remserial -d -p 23000 -s "9600 raw" /dev/ttyS0 &

This starts the program in daemon mode, so that it runs in the background. It waits for connections on port 23000

and sets up the serial port /dev/ttyS0 at 9600 baud. Network connections to port 23000 from any machine can then

read from and write to the device attached to the serial port.

It can be started from /etc/rc.local, as an entry in /etc/inittab or as a system service.

2) Connect an RS-232 device to a specified server

The computer with the serial port connected to the device (such as a data acquisition device) runs the remserial

program:

remserial -d -r server-name -p 23000 -s "9600 raw" /dev/ttyS0
&

Used together with example 1, this creates an end-to-end serial connection: what goes into the serial port on one

machine comes out of the serial port on the other. The ports may run at different baud rates or other serial settings.

3) Connect a Linux program that needs a serial port to a remote serial port

Some programs are written to communicate directly with a serial port such as some data acquisition programs. The

remserial program can use pseudo-ttys to fool the program into thinking that it is talking to a real serial port on the

local machine:

remserial -d -r server-name -p 23000 -l /dev/remserial1 /dev/ptmx
&

This creates a file called /dev/remserial1 which can be used by the data acquisition application as its serial port. Any

data sent or received is passed to the remote server-name on port 23000 where a computer configured in case

number 1 above passes it to a real serial port.

remserial uses the special pseudo-tty master device /dev/ptmx (see man ptmx), which creates a slave device that

looks like a normal serial port named /dev/pts/something. Because the created device name is not consistent,

remserial creates a symbolic link from the name given with the -l option to the created /dev/pts/ name, so the other

application can be configured with a consistent device name.

4) Server farm console control

Assuming multiple Linux servers (such as web servers) are set up to have a serial port as their console instead of a

monitor/keyboard, their serial ports could be connected to a control server using a multi-port serial board.

On the control server, a copy of remserial is run for each server:

remserial -d -p 23000 -s "115200 raw" /dev/ttyS0 &

remserial -d -p 23001 -s "115200 raw" /dev/ttyS1 &

remserial -d -p 23002 -s "115200 raw" /dev/ttyS2 &

remserial -d -p 23003 -s "115200 raw" /dev/ttyS3 &

and so on.

From any computer on the local network, use a telnet program to connect to the control server on the appropriate

port:
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telnet control-server-name 23002

This connects through the associated serial port to the console of the desired server – in this example, the third

server.

Careful scripting such as using the Linux "expect" program could allow batches of commands to be run on each

server.

Other Linux programs useful with remserial

nc – the netcat program is similar to remserial, except that it connects network ports with the standard input and

output of the command line.

For example, with case number 1 above, the following command run on another computer will send the contents of

the named file out the serial port used by the remserial program:

nc server-name 23000 <file-name

Similarly, the following command will store incoming serial data in a file until the program is manually interrupted:

nc server-name 23000 >file-name

telnet – normally used to log in to a remote computer; with network ports other than 23 it operates in raw data

mode.

For example, with case number 1 above, the following command will allow the user of the telnet program to see

incoming serial port data and type data on the keyboard to send to the serial port:

telnet server-name 23000

This is ideal for controlling the device connected to the serial port if it has some sort of command line interface

usable over the serial port.

remserial usage

remserial [-r machinename] [-p netport] [-s "stty params"] device

-r machinename   The remote machine name to connect to. If not specified, this is the server side.

-p netport Specify IP port# (default 23000)

-s "stty params" If serial port, specify stty parameters, see man
stty

-d   Run as daemon program

-x debuglevel Set debug level, 0 is default, 1,2 give more info

-l linkname   If the device is /dev/ptmx, creates a symbolic link to the corresponding slave pseudo
-tty so that another application has a static device name to use.

-m max-connections Maximum number of simultaneous client connections
to allow

device Character oriented device node such as /dev/ttyS0.

More useful links – or go to www.blankom.de → Tutorials / Know-how:

https://www.blankom.net/assets/downloads/TCP-IP-Unicast-IGMP-Dialog_und_snooping.pdf
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https://www.blankom.net/assets/downloads/Whitepaper-streaming-protocols.pdf

https://www.blankom.net/assets/downloads/SRT_Protocol_Technical_Overview-blankom2.pdf

https://www.blankom.net/assets/downloads/Difference_IGMP-Dialog_and_snooping-DE_EN.pdf

https://www.blankom.net/assets/downloads/mpegts-introduction.pdf

or visit the renewed www.blankom.de.
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The new web GUI
The new web GUI design moves the menu to the left, puts the streaming protocols on
top and adds new features.
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In this part The new web GUI

The new web GUI
The new web GUI design brings further features and improvements, for example:

The menu is now on the left side, the streaming protocols are at the top.

Multilanguage support, IPv6, NTP with daylight saving settings and more.
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Secure HTTPS settings with upload of your own certificate:
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SOCKS proxy and mDNS:

More information for the user, network tests and a separate TCP connection window:
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Built-in WebRTC support:

It opens another browser window, but works only with the H.264 codec in normal TV operating modes, i.e. 4:2:0 8-

bit chroma and a suitable AVC profile – not with HEVC.
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Use HDR only when it is needed; otherwise colours and contrast may look wrong:
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Multiple audio tracks are now supported. Set Conform to DVB System B tables to on if you stream to a DVB

modulator instead of IPTV only.
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Usability has also been improved with explanations inside the web menus:
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The advanced settings have been improved, too:
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Recording settings:
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Version history

TOPICS VERSION

Initial V1.0

Additions and corrections V1.1

New web GUI V2.0

Layout in the BLANKOM technical
guide design; corrections

V2.0

Author: Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH
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Further questions?
Please contact our international IRENIS – BLANKOM team. As we serve customers in all time zones, we prefer

written enquiries: tell us the products, quantities and application, and our engineers will reply with a technical

assessment and a quotation.

Request a quote

irenis-blankom.com/request-a-quote/

Write to us

info@irenis-blankom.com

contact@blankom.de

www.irenis-blankom.com

www.blankom.de

IRENIS GmbH
Hauptstraße 29
31171 Nordstemmen
Germany
E-mail: info@irenis-blankom.com · contact@blankom.de · Web: www.irenis-blankom.com · www.blankom.de

Author: Ralf Riedel, Director Technical Sales & Engineering, IRENIS GmbH
© BLANKOM, IRENIS GmbH. All rights reserved.
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