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Short Description:

This document’s purpose is to demonstrate the 3D Multimedia Framework Second Release,
explaining and showing with snapshots the status of its development (completed work,
pending work...).
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1 Introduction

This document’s purpose is to report the 3D Multimedia Framework (Figure 1, in red) First
Release to know its development status and pending work.
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Figure 1: 3DPhone 3D Software Platform scheme

Before proceed to the body of the document you should go over the 3D Multimedia Framework
actors and use cases to keep in mind its goals and scope:



1.1 Actors

Figure 2: Actors and its relationship with the Mulédia Framework

Stereoscopic 3D camera: This input device consists of two monocular cameras put together. It
generates stereoscopic high quality video formatted in two separated streams. Frames are
encoded in JPEG.

Front camera: This input device is a traditional videoconference front camera that generates
2D low quality video.

File system: This input device allows us to read the stored contents which have been coded
previously. These contents may be stereoscopic video in a 3D video format or traditional 2D
video, in both cases with audio.

Microphone: The last input device is responsible for capture and digitize sound that later will be
processed along with the video.

Man Machine Interface visualization:  This output element is responsible for the display of a
video stream that receives as result of a Multimedia Framework processed flow. This video can
be 2D or 3D and will appear in an area of an existing window or in a new window created on
purpose.

Man Machine Interface events: This element is the one who receives the actions
corresponding to the gestures made by the user. These actions are transformed to traditional
man machine interface input events, such as keyboard or mouse events.

File system: This element also operates as output device storing coded and multiplexed
contents. As in the previous case, it may be encoded and multiplexed stereoscopic video or 2D
video, both with audio.

Speakers: This audio output device is controlled by the audio server, that is who receives the
PCM signals from the decoded files.



1.2 Use cases
Use cases are introduced in this chapter, each one accompanied by a diagram. These are to be
considered merely illustrative. For an actual specific implementation of each pipeline, please
check section 2.2, “3D Multimedia Framework elements (pipelines)”.

1.2.1 Stereoscopic 3D camera playback

Description: The 3DPhone displays the video stream that the stereoscopic 3D camera
captures. The video stream may be 2D or 3D, in which case is played in 3D (Figure 3).

Actors: Stereoscopic 3D camera, Man Machine Interface visualization.

Diagram:

Figure 3: Stereo 3D camera playback use case

1.2.2 Take 3D pictures

Description: While doing playback of the stereoscopic 3D camera (Figure 3) the 3DPhone file
system stores a 3D picture. Then the picture taken is shown in 3D (Error! Reference source
not found. ).

Actors: Stereoscopic 3D camera, file system, Man Machine Interface visualization.
Diagram:

Please check next section, 1.2.3.

1.2.3 3D Video recording

Description: The 3DPhone file system stores the video and audio streams that capture the
stereoscopic 3D camera and the microphone. At the same time, the 3DPhone displays the
video stream, which may be 2D or 3D, in which case is played and stored in 3D (Figure 4).

Actors: Stereoscopic 3D camera, microphone, file system, Man Machine Interface visualization.



Diagram:

Figure 4: 3D video and picture recording use cases

1.2.4 3D video converter

Description: The stored 3D video to convert is read from the 3DPhone file system and
converted, maybe in real time, to the desired output 3D video format and stored again into the

file system (Figure 5).

Actors: File system.



Diagram:

Figure 5: 3D video converter

1.2.5 Stored content playback

Description: The 3DPhone displays video contents stored in the file system. The video stream
may be 2D or 3D (which is played in 3D) and may have audio, which is played through the
speaker (Figure 6).

Actors: File system, Man Machine Interface visualization, speakers.

Diagram:

Figure 6: Stored content playback use case



1.2.6 Gesture recognition

Description: The 3DPhone front camera captures 2D video (the user movements and
gestures), which is processed to recognise and interpret gestures, in other words, input actions.
Here are generated the corresponding input devices events to the Man Machine Interface
(Figure 7).

Actors: Front camera, Man Machine Interface events.

Diagram:

Figure 7: Gesture recognition use case

To implement the Multimedia Framework and the use cases the 3DPhone will use GStreamer.
GStreamer, as we shall see in the next chapter, fits perfectly with our needs, providing all the
multimedia framework functionalities required, and allows us to save a lot of work.

1.3 Audience

This document is intended for anyone involved in the 3DPhone project, especially people who
take part in WP4, WP5 or WP6.

1.4 References

It is important to read previous to this document the project’'s 3D Software Platform (deliverable
D4.2.1), 3D Multimedia Framework Specification (deliverable 4.1.1) and 3D Multimedia
Framework 1% Release (D4.1.2).



2 3D Multimedia Framework status

The 3D Multimedia Framework is based on Gstreasee 04.1.1 chapter 4), but the 3DPhone
hardware architecture (Omap 3) specific Gstrearngnpas not released until November 2008.
Therefore, 3D Multimedia Framework’s developmens saffered a slight delay even though some
progress was made working with the Linux x86 varsibGstreamer trying to avoid this delay.

Nevertheless, at present the 3D Multimedia Framkvi®ralready running on the project’'s hardware
architecture and has successfully passed all tts tbone to verify its correct operation. Gstreamer
framework has been updated to a newer version.@21L0

Figure 8: Gstreamer installed on the Omap Zoom |

2.1 3D Multimedia Framework elements

Moreover, within the 3D Multimedia Framework portgldgins there are also some custom elements that
have been implemented in the project. Besidesuktom plugins introduced in Release 1, the follawin
have been developed for Release 2:

Sidebyside This element composes a side-by-side stream dg#fovirom two separate video streams.
Input and output must be YUV raw video (See Fid)re



Anaglyph: This plugin generates an anaglyph video stream fiwm video streams representing two
video views of a stereoscopic scene. The resutiregam is ready to be displayed and view with amdg|
glasses for a 3D effect. This plugin has been edefrir development issues only (See Figure 9).

Figure 9: Side-by-side and anaglyph configuratiwaaders may use anaglyph glasses to check 3Dt)effec

Stereoenc / stereodec: This pair of plugins wraps HHI stereo coding libraries. Stereoenc grabs
two raw AVIs and encodes video content to H.264 and again wraps it into two AVI files.
Decoding is done with stereodec plugin. Currently HHI's codec supports AVC Simulcast content
and so it does this pair of plugins. Next evolutions are due to support further media types.

Videorecord: This plugin “records” a series of consecutive frames. That is, when property
“record” is set to TRUE, incoming frames are bypassed to the output. By this means, we can
control which particular fragment of a stream is, for instance, stored in disk.



2.2 3D Multimedia Framework elements (pipelines)

Following pipelines are proposed for applications to play. Please notice that, instead of using
stereo-capable plugins, this document suggests using standard (usually from gstreamer plugins
packages) mono plugins. Stereo streams are handled as two mono media streams running in
parallel. Applications must manage synchronization issues.

Stereoscopic 3D camera playback

#define CAM_PLAYBACK_PIPE “stereosink name=outplut”

“vdlsrc device=video0 xxx ! jpegdec ! ffmpegcoloase ! output.videosink_L" \
“v4lsrc device=videol xxx ! jpegdec ! ffmpegcoloase ! output.videosink_R”

Devices' name may vary. The developer must checkuhin /dev folder.

Take 3D pictures

#define VIDEO_REC_PIPE “stereosink name=output” \

“vdlsrc device=videoO ! jpegdec ! tee name=tee_L" \
“v4lsrc device=videol ! jpegdec ! tee name=tee_R"\

"tee_L ! ffmpegcolorspace ! output.videosink_L" \
"tee_R ! ffmpegcolorspace ! output.videosink_R” \

“tee_L ! pngenc ! picturesink record=0 location=%s"
“tee_R ! pngenc ! picturesink record=0 location=%s"

Application must set property “record” to “1” at th moment that it wants picturesink to record frame.

3D Video Recording

#define VIDEO_REC_PIPE “stereosink name=output” \

“vdlsrc device=videoO xxx ! jpegdec ! tee name=ted_
“vdlsrc device=videol xxx ! jpegdec ! tee name=f¥E\

"tee_L ! ffmpegcolorspace ! output.videosink_L" \
"tee_R ! ffmpegcolorspace ! output.videosink_R” \

“tee_L ! videorecord record=0 ! avimux ! filesinkdation=%s" \
“tee_R ! videorecord record=0 ! avimux ! filesirdchtion=%s"

Video streams are stored in disk as raw video msidan AVI file.

3D Video Converter

#define VIDEO_CONV_PIPE "stereoenc name=enc "\

“filesrc location=%s name=filesrcL ! enc.binsink" L
"filesrc location=%s name=filesrcR ! enc.binsink’ R

"enc.videosrc_L ! filesink location=%s" \
"enc.videosrc_R ! filesink location=%s "

No muxing or demuxing necessarystreoends able to handle AVI files.




Stored content playback

#define CONTENT_PLAYBACK_PIPE "stereodec name=decensink name=output \

"filesrc location=%s name=filesrcL ! dec.binsink" L
"filesrc location=%s name=filesrcR ! dec.binsink' R

"dec.videosrc_L ! ffmpegcolorspace ! output.srt \L
"dec.videosrc_R ! ffmpegcolorspace ! output.src_R "

No muxing or demuxing necessarystreodeds able to handle AVI files.

2.3 Evolution of 3D Multimedia Framework

On the other hand, there are still some improvements we expect to add to the 3DMMF. The 3D
Multimedia Framework itself already is installed and working, so the remaining tasks are
focused only on the elements needed to enhance some of the pipelines capabilities:

Stereo display output plugin : This element depends directly on the Rendering Engine (see
D4.2.1, 3D Software Phone Platform). Thus, it won't be ready until MMF and Reng integration is
completed. It is used in all the playback and recording use cases (Stereoscopic 3D camera
playback, Stereo 3D camera recording and Stored content playback). Meanwhile it is used a
conventional 2D visualization element, such as fdevsink, autovideosink or ximagesink, in a side-
by-side or anaglyph configuration.

3D video encoding : Currently, the 3D Multimedia Framework integrates the first release of
HHI's coding libraries (either encoder and decoder), which supports AVC Simulcast video.
These elements are used in almost all the use cases (Stereoscopic 3D camera playback,
Stereo 3D camera recording, 3D video converter and Stored content playback) and have to be
based on the results of WP5 (deliverables D5.3 and D5.5). Further work must be carried out to
integrate new codec releases, which will support further video types.

DSP Support: 3D Multimedia Framework is also waiting for HHI's libraries to use DSP
features to accelerate coding and ease CPU.




2.4 Use cases

Following an explanation of the current development status of each 3D Multimedia Framework
use case is described. This description is useful to have an accurate view of the 3D Multimedia
Framework's status.

2.4.1 Stereoscopic 3D camera playback

This use case has already been implemented, apart from stereo output plugin. The stereo
camera sourcing is made via a patched UVC driver and directly to the MMF pipelines.

As mentioned in previous chapters, streams are handled individually, and are due to be sinked
to a custom plugin to be developed. That plugin will render stereoscopic video on the lenticular
display from separate views input. Currently, those two views are displayed in a sidebyside
configuration.

Figure 10: Stereo 3D camera playback displayedsimsaconfiguration

2.4.2 Take 3D pictures

There is a preliminary version implemented and working, although several elements involved in
this use case are not ready yet. This basic implementation displays (Figure 11) the simulated
camera input (videotestsrc) and captures as pictures as desired by the user, which are stored in
the file system in PNG or JPEG format. These pictures can be browsed and opened later
(Figure 12):



Figure 11: Simulated camera input being displayethe device

Figure 12: Captured picture shown on a computer




2.4.3 Stereo 3D camera recording

This use case also has been implemented in a preliminary way. Like the previous one it also
has several pending work, but this basic initial version is able to display the simulated camera
input and record the raw video stream to the file system when desired. Again, the recorded
content can be played later:

Figure 13: Recording pipeline launched



Figure 14: Recorded video stream

2.4.4 3D video converter

This use case is also implemented. We use standard filesink and filesrc plugin for disk i/o, and
stereoenc plugin to convert two raw AVI files to two H.264 AVC AVI files. Stereoenc can handle
AVI files, so no muxer or demuxer is needed. Currently this use case supports only AVC
Simulcast video type.

Here there is an example of a dual (two views of a stereoscopic scene) codification at 500 Kbps.
No real time codification has been achieved so far, due to poor coding libraries performance,
and to not using DSP features.




Figure 15: OMAP performing a dual h.264 codificatio

2.4.5 Stored content playback

This use case is also implemented, appart from stereo output display. Currently the 3D
multimedia Framework is capable of playing AVC Simulcast video, encoded in H.264 and
wrapped in an AVI file. Two pipelines run in parallel, handling the two views separately. Each
pipeline reads an AVI file from disk (using standard filesrc plugin), demuxes video (standard
avidemux), decodes it into raw video (by means of HHI's libraries based stereodec), does
necessary stream manipulations and -currently- displays media in side-by-side or anaglyph
configuration using standard fbdevsink plugin.

Real time decoding is currently achieved for low framerates and bitrates. Following, two
examples of real time playback of an AVC Simulcast video encoded in H.264, displayed in side-
by-side and anaglyph configurations, respectively.

Figure 16: OMAP playing h.264 video content in a sbnfiguration

Figure 17: OMAP playing h.264 video content in dgply configuration (readers may use anaglyph
glasses to check 3D effect)
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2.4.6 Gesture recognition

This use case is not implemented yet, even is not implemented in a Linux x86 or in a preliminary
way. Previously to start its implementation is needed a gesture interaction specification which
defined all the accepted gestures and the operation and interaction of the gesture recognition
daemon.

3 3DMMF Demo Appication

A GUI has been developed to demonstrate and testing the 3D Multimedia Framework features.
The application allows users to display stereo content (always wrapped in AVI files) in either
side-by-side or anaglyph configurations.

“Side-by-side” mode shows the two views of a stereoscopic scene separately, one next to the
other. No 3D effect is achieved with this configuration.

“Anaglyph” mode composes an only image by superimposing the two views, each of them
filtered with a different colour mask, and adding little offset between them. 3D effect can be
perceived by using anaglyph glasses.

There’s a third way of handling content, “Dual” mode. This mode won't display video on screen;
both views are manipulated separately and written to disk after the selected operations.

Following figure shows Main Window capture, where user selects the content to play and the
manipulation mode (side-by-side, anaglyph or dual).

Figure 18: GUI's Main Window



“Dual mode” allows converting raw stereoscopic video (two separate views) to encoded
stereoscopic video. Both input and output video would be wrapped in AVI files. A new
codification can be launched with the “New Codification” button, and the “Codify Option” dialog
will pop up to select desired bitrate. Former codifications are temporally stored in disk and can
be selected in the “Available bitrates” list.

Once a new or a former codification is selected, user can choose to display it in “anaglyph” or
“side-by-side” mode (Figure 19). There’'s a shortcut to display former codifications in Main
Window, which takes user directly to “Anaglyph/Side by side options” Window (Figure 20).

Figure 19: GUI's Dual View Window

Figure 20: GUI's anaglyph and side-by-side Window
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4 Software release

3D Multimedia Framework 2" Release can be found in the project's repository
(/trunk/gstreamer/). It contains:

-Plugins source code

-Demo application source code

-Pipelines text file

-Test media content (uploaded to project’s FTP, /3Dvideo_DemoSequences)

Remember that previous to the installation of 3DMMF, Gstreamer 0.10.22 libraries must be

installed. You may also need to install Gstreamer standard plugins packages (gst-plugins-base,
gst-plugins-good, gst-plugins-bad, gst-plugins-ugly, etc).
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