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4

Multimedia Framework: Video

In this chapter, we look at the Symbian OS video architecture and how
you can use it. We begin with details about some general video concepts
and look at the various levels of the software architecture. We then
describe the client-side APIs that allow you to perform various video
playback and recording operations.

4.1 Video Concepts

Before explaining the Symbian OS video architecture, let's get familiar
with a few important video concepts.

A video is a series of still images which can be displayed one after
another in sequence to show a scene which changes over time. Typically,
the images have an accompanying audio track which is played at the
same time as the images. The term ‘video’ is often taken to mean this
combination of images and associated audio.

4.1.1 Delivering Video to a Device

There are two main ways that a video can be delivered to a mobile
device:

e The video data could be stored in a file that is downloaded to the
device. When playback is requested, the file is opened and the data
is extracted and played.

e The video data could be streamed over a network to the device, which
plays it as it is received.
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56 MULTIMEDIA FRAMEWORK: VIDEO

4.1.2 Video Recording

On Symbian smartphones with a built-in camera and microphone, it is
possible to record a video. The video and audio data can be recorded
to a file for subsequent playback or could be streamed off the device for
storage on a server elsewhere.

4.1.3 Video Storage Formats

Video and audio data stored in a file, or received over a streaming link,
is often encoded in order to reduce the size of video files or the amount
of data that must be streamed. The job of encoding and decoding the
data is handled by a device or program called a codec. Encoding and
decoding video is a very processor-intensive operation, so the codec may
reside on a separate dedicated processor or on a general-purpose Digital
Signal Processor (DSP) to ensure timely processing of the video without
impacting the performance of the rest of the system.

There are a number of common encoded data formats that you may
come across. For video image data, you may see MPEG2, H.263, MPEG4
and H.264. Each of these formats define a set of methods that can be
used to encode the image data. Generally the newer formats, such as
H.264, provide better levels of compression than older formats, such as
MPEG2, especially as they define sets of levels and profiles which mean
different encoding methods can be used depending on the type of image
data being encoded.

For audio data you may come across formats such as MP3, AAC and
AMR. MP3 is a widely used format for music files. AAC is intended to be
its successor and provides better compression at lower bit rates. AMR is
specifically designed for encoding speech data.

The encoded video image and audio data for a video are often stored
or streamed together in a container. For video files, there are a number of
different container formats that are commonly used, such as MP4, 3GP,
and AVI. They differ in how the encoded data is stored within the file
and in what encoded data formats they can store. MP4 and 3GP keep
the information about the size and position of the encoded data units
separate from the encoded data itself, allowing easier access to specific
units. AVI groups all the information together.

Video image and audio data types are often described using a four-
character code, known as a ‘FourCC code’. For instance, video image
data encoded using the XVID codec would have a FourCC code of
‘XVID'.

In addition, the container file format and the video image data
format can be described using a notation called a MIME type. For
instance, the AVI container file format is described by the MIME type
video/msvideo and the MPEG4 video image data format has the MIME
type video/mpdv-es.
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SYMBIAN OS VIDEO ARCHITECTURE 57

4.2 Symbian OS Video Architecture

Figure 4.1 shows an overview of the Symbian OS video architecture. In
this section, we briefly describe each of the architectural layers.

[Clent]

‘ Video Client APls

i MMF

‘ MMF Framework
____________________ |
Video controllers

DevVideo : DevSound

DevVideoPlay

......... | TP ST
; HWDevice ;
e B
' Codecs/Processors :

Figure 4.1 The Symbian OS video architecture

4.2.1 Client APIs

Access to the video functionality is provided through the client APIs.
Applications use the APIs directly to perform the required video opera-
tions. One important point to note is that even though the client APIs
may support an operation, there is no guarantee that the lower layers of
the architecture will do so. Most of the functionality that performs video
operations is handled by the video controllers (see Section 4.2.3) and
some controllers may not handle certain operations. The client APIs are
described in more detail in the following sections.

Video Playback

The client APIs support playback from file, stream, and descriptor. So you
can open a file by specifying the file name or handle, specify a URL to
stream from, or pass a buffer that contains the video data. Other basic
video operations such as play, pause, and stop are also supported. There
are methods which allow you to manipulate how the video is displayed
on the screen and to perform operations such as rotating the video. There
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58 MULTIMEDIA FRAMEWORK: VIDEO

are also methods which allow you to get information about the video,
such as frame rate and frame size.

Video Recording

As with video playback, you can record to a file, to a stream, or to a
descriptor. You can specify a file name, a stream URL, or a buffer. In
addition you are required to give the handle of the camera that you
would like to record from. See Section 3.6 for details about preparing the
camera for recording. You can start, stop and pause the recording. There
are also methods which allow you to modify various characteristics for
the stored video such as the frame rate, or audio sample rate.

4.2.2 MMF Framework

The MMF framework provides methods to identify and load the video
controller that should be used to playback or record a video. The
framework also provides the mechanism for passing client requests to the
controller and receiving responses and errors from the controller.

4.2.3 Video Controllers

While this book does not cover how to write a video controller, it is
important to understand what they do. Video controllers are normally
supplied preinstalled on a mobile phone, although, because the con-
trollers use a plug-in mechanism, it is possible for developers to write and
install their own controllers if they would like to.

A video controller controls the flow of video data from an input to
one or more outputs. For example, a controller might open an MP4
file containing video and audio, use a video codec to decode the
video frames and then write them to the display, while using an audio
codec to decode the audio frames and then play them through the
loudspeaker.

Each installed video controller advertises the container formats it can
deal with. So for instance you might find one controller that can open and
play only AVI files, while another controller, such as RealPlayer, might
be able to support a whole range of container formats. This allows the
correct controller to be selected based on what type of file or stream is
being used.

For video playback from file, the chosen controller is responsible for
opening the file and parsing any metadata in order to determine the types
of video and audio data streams; the relevant video and audio codecs are
then loaded to decode those streams. The controller extracts the video
and audio frames into buffers and passes them to the relevant codecs for
decoding. For video, the controller may then pass the decoded frames
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