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Introduction

Albis Technologies has an extensive track
record in developing IPTV Set Top Boxes.
As the former center of competence and
reference IPTV STB for the Siemens, now
Nokia Siemens Networks, IPTV Solution;
integration into end-to-end systems has
been part of the ongoing business. As a
result the broad and deep knowledge
foundation continues to be further
strengthened and broaden. Today, the fourth generation of STB is available and
addresses enhanced requirements for over-the-top (OTT) content delivery and user
experience expectation. In addition to IPTV STB, hybrid DVB models enable new service
offerings and interactive applications.

Albis Technologies has made exceptional efforts to optimize the system and graphic
performance. Although the availability of processing power has continued to increase on
STBs, optimally using system resources on an embedded system is key. The Albis
flexible software framework provides open APIs for integration with native or browser
based middleware clients and applications. For integration with today’s internet media
offerings, the software framework can be extended with a flexible media engine allowing
de-multiplexing and decoding of the most popular container and codec format including
flash video. In addition DLNA based media sharing is available for applications to allow
in-home streaming or multi-room concepts.

While Albis Technologies does not develop its own applications, we are open to partner
with application vendors to build sophisticated STB clients for standalone and interactive
services.
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Traditional Digital TV Services

The full range of traditional digital TV services is available via Albis Technologies APls
including:

DVB services (Subtitles, Now/Next Information, ...)

IPTV (IP multicast)

Video on Demand (VoD) supported by a customizable RTSP stack
Digital Video Recorder for scheduled and instant recordings

Time shift TV with an optimized function lowering CPU usage
Teletext (VBI and OSD)

For Albis Technologies, a focus on details makes the difference. Seamless Pause and
Play without picture slip or black screens for playback of recordings or Time shift TV is
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one example how user experience is improved. The Time shift TV implementation
reduces CPU load up to 35% while recording compared to common implementations
leaving more processing power for the application. This also insures and improves good
application behaviour and therefore usability.

Enabling Rich Media Support

While traditional digital TV services are based on DVB and therefore MPEG technologies,
all STB today natively support established standards. IPTV deployments today also rely
on DVB standards leveraging IP technologies and protocols like IP multicasting or RTSP
to setup VoD sessions.

Video on
Demand

Unified Media
Internet Framework Inhome Media
Contents Any Codec, any container, Sha”ng
any content

However the Internet has become a place of intense media usage; downloading, sharing
and consuming music, pictures and videos. Almost every household today has digital
cameras, music players etc. Therefore the next logical step is to bring these contents to
the TV set.

Contrary to the well defined DVB world, in the Internet environment a wide range of
different audio, video-codecs and picture formats is used. While the end user does not
really care about the source of contents, the challenge is to support all popular formats.
Video is available today from internet sources with bit rates requiring support of hardware
decoding. Although there is a certain trend to use H.264 for encoding video material,
there are still a number of container formats which have to be supported.

Bearing these requirements in mind Albis Technologies has created a Unified Media
Framework (UMF) which supports most of the popular formats.

The following video and audio codecs are supported by the framework

Video Codec*) Description

MPEG1V MPEG-1 video ISO/IEC 11172-2
MPEG2V MPEG-2 video ISO/IEC 13818-2
H.264 MPEG-4 AVC video ISO/IEC 13818-10

MPEG4P2 **)  MPEG-4 part 2 video ISO/IEC 13818-2

VC1* VC-1 Microsoft video / WM9
VP6* TrueMotion VP6 from On2 Technologies
FLV1* FLV-1 video (H.263 Sorensen Spark)

*) Licenses to be considered **) Up to 720p for XviD/DivX
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Audio Codec?*)

MPEG1A
MPEG2A
DTS*
DTS-HD*
DTS-HD MA*
AC-3

AC-3E

AC-3 TrueHD*
AAC-LC ¥
HE-AAC *)
HE-AAC V2 ¥)

LPCM

Description

MPEG-1 audio (layer LILII) ISO/IEC 11172-3
MPEG-2 audio ISO/IEC 13818-3

DTS

DTS-HD

DTS-HD Master Audio

Dobly Digital

Dolby Digital +

Dolby Digital TrueHD/AC3 interweaved audio
AAC audio (Low Complexity)

HE-AAC audio (with SBR)

HE-AAC audio (with SBR & Parametric Stereo)

LPCM audio

*) Licenses to be considered

The audio and video codecs listed above are supported by the STB hardware and may
be delivered to the STB with one of the following container formats. The Media

Framework recognizes the formats, extracts audio and video tracks from the container
and feeds the elementary streams to the hardware decoder which also ensures proper

audio/video synchronization.

Container Description

MPEG2-TS MPEG2 transport stream
MOV Quicktime container.
MKV Matroska containers.
MP4 MPEG4 containers

DIVX DIVX containers

XVID XVID containers.

FLV Flash video containers
VOB *) DVD containers

M2TS Blu-ray and AVCHD format.
WMV Windows Media Video
AVI Audio Video Interleave.

*) Only none encrypted VOBs. Content Scramble System (CSS)
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Supported protocols for accessing media are listed below.
Protocol Description

UDP Accessing digital media data (MPEG2-TS) multicast or unicast.
Supports auto detection for RTP encapsulation.

RTP Accessing digital media data encapsulated inside RTP. Fully
supports CISCO VQE(v2) RET and RTCP. Kernel based
implementation.

FILE Accessing digital media data from files (i.e. recordings).
HTTP Accessing digital media data from web servers.
RTSP Accessing various VoD server.

To improve the Quality of Experience (QOE), the Cisco Visual Quality Experience
(VQE) client is supported for retransmission of lost of erroneous packets together with the
RTP protocol (RET).

Internet Streaming

Complementing traditional digital TV services with OTT content enables attractive
potential for differentiating services which engages the user with the TV screen and not
the PC. Also most broadcasters provide media archives on the internet where they offer
additional information or history of broadcasts. Today there is no standard interface for
these portals however, with the unified media framework and modern browser technology
these kind of services can now be integrated into STBs. Support of http streaming is one
requirement here.

A popular example is of course YouTube which is well known and can also be
entertaining to access via the TV set. As well here, the unified media framework provides
support of all popular formats used by YouTube today.

Quality Video Audio Container
HD 720p 1280x720 AAC 44.1KHz MP4
H.264 (AVC) Stereo VBR

~2Mbps VBR ~254Kbps

HD 1080p 1920x1080 AAC 44.1KHz MP4
H.264 (AVC) Stereo VBR
~3.6Mbps VBR ~254Kbps

Standard 320x180/320%240 MP3 22kHz FLV
H.263 (Sorenson Spark) Mono
~300 Kbps VBR ~64Kbps

HQ 480%270 / 480x360 AAC 44.1KHz MP4
H.264 (AVC) Stereo VBR
~500 Kbps VBR ~128Kbps
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Albis Technologies APIs provide the functionality to open a file source from the internet
(i.e. using http streaming), however, the URL for the video file has to be well known in
order to open and play the video. The application is in charge of retrieving this file name
from the portal (i.e. broadcasters’ portal or YouTube).
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For optimal integration, the look and feel of an application providing access to the OTT
contents should be in alignment with the overall user interface. Therefore a dedicated
application which can be controlled with the Remote Control is the most preferable way.

With respect to YouTube, the method of how the URL to the video is accessed changes
frequently. Only the official Adobe Flash Plug-in knows how to overcome this issue, but
this also adds additional licensing costs. There might also be legal issues when using
YouTube because adverts etc. should not be suppressed. Offering YouTube as part of a
service bundle, with costs, may also raise commercial questions which have to be
clarified with YouTube and Google.

In Home Media Sharing

Albis Technologies can provide a powerful media player for media sharing. The Digital
Media Player (DMP) is based on a very flexible architecture using plug-ins. This allows
implementing new features like media formats or adapts the graphical user interface
easily.

The Set-top Box usually acts as a combined Digital Media Renderer (DMR) and Digital
Media Control Point (DMC) playing back media stored on a Digital Media Server (DMS).
However, also advanced use cases using an external control point such as a PDA or
mobile phone are possible allowing the user to conveniently control the media player on
the Set-top Box remotely. Control point software is available today for most mobile
phones, PDAs, mobile media players etc.
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However, not all households have in home networks allowing media sharing from the PC
to the STB. Using USB memory sticks i.e. for exchanging pictures is an easy way for the
majority of the people allowing them to enjoy photos on the living room screen. Therefore
the Media Player can handle data from DLNA/UPNP servers in the network as well as
locally attached mass storage devices. Full media tagging (EXIF, ID3v1, ID3v2.x, FLAC
tags, APE tags, etc) is supported for data on local mass storage devices

The Media Player uses independent plug-ins for audio decoding which supports all
flavors of AAC, MP3, WAV, Ogg Vorbis and FLAC. Images can be displayed from PNG,
GIF, JPEG, TIFF and BMP files. When using the Unified Media Framework videos can
also be supported with all container and codec combinations listed above.

For superior audio quality FLAC is supported which is also used by leading music stores
in the internet to provide audio quality beyond CD quality. The Media Player can decode
FLAC encoded audio files up to 24Bit resolution with up to 192 kHz sampling frequency
for high quality stereo output.

Albis Technologies does not provide a User Interface for the Media Player but an
Interface to exchange information and control the player. The user interface can then be
aligned with the look and feel of the application or middleware vendor.

While today the first step is to provide a Media Player, the future will also support a Digital
Media Server (DMS). Today’s Media Player interworks well with well known DLNA
products like Media Servers, however it's not DLNA certified. This is an option for the
future, if required.

User Interface Technologies

User experience is a key success factor for STB based services. Ease of use and good
user interface response times entices people to really use more services. Current PC
operating systems and internet design technologies also drive expectations of customers
with respect to graphical look and feel.

Due to the limited system resources of a Set Top Box, again optimizing performance is
one of the challenges. Albis Technologies has chosen DirectFB as the standard graphics
interface leveraging hardware acceleration as far as possible. Modern Ul frameworks,
browsers or SVG engines can leverage DirectFB and provide attractive glowing, sliding or
zooming effects as known from the PC world already. Also 2.5D graphic effects can be
generated. A subset of hardware accelerated OpenGL functionalities will allow even more
sophisticated effects in the near future.
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Using hardware accelerated DirectFB also improves picture viewing experiences. Fast
rendering of pictures from today’s megapixel digital cameras makes slideshows much
more convenient.
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*) Albis Technologies Implementations

There is an ongoing discussion about full 3D hardware accelerated graphics and a key
item for the roadmap for the future. But finally, an intuitive and attractive user interface is
only partially a result of amazing graphical effects. More important is to carefully design
graphical elements as well as selecting and implementing a user interface architecture
which allows customization and eye-catching effects in parallel. In the end, a too
extensive usage of graphical effects may annoy users because in the end they want to
consume their contents and not watch rotating icons.
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Albis Technologies Software APIs

The Albis Technologies Unified Media Framework and its functionalities are available
through APIs.

The API allows:

Access to the entire Albis Technologies media library functions for media
handling

Support of generic VOD clients

Administration functions such as restart of the box and retrieving information
such as the IP address and more.

Access to the persistence section on the STB in order to persistently store STB
specific information.

The flexible software framework can provide APIs for integration with native (C/C++) or
browser based middleware clients and applications via Java Script.
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