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M2C: Multimedia Presentation of Information (3)

Video and Animation

Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/
Video
1. Video is the technology of processing electronic signals for representing moving pictures.  Video is recorded as consecutive frames (video component) with or without audio signals.

Ref: http://en.wikipedia.org/wiki/Video
2. Video signal may be analog or digital.  Analog video, such as video in VHS tape, should be converted into digital format by video capture card, so that computer can process the data.  Videos captured by DV camera or TV tuner card are already in digital format.

3. Properties of a digital video include:

a) Video component

i. Frame size (or video resolution) in terms of width and height in pixels;

ii. Frame rate in fps (frame per second);
iii. Color depth which is usually 24-bit (true color);
b) Audio component
i. Sampling size in bit, e.g. 16-bit for CD quality.
ii. Sampling rate in Hz, e.g. 44.1 kHz for CD quality.
iii. Number of channels, e.g. mono, stereo, 5.1, etc.
4. Other characteristics of video streams:

a) Interlacing: A video can be interlaced or progressive.  In interlaced video, horizontal scan lines are divided into two fields, odd and even, which refresh alternatively.  In progressive scan systems, all horizontal scan lines are updated in each refresh period.
For example, PAL video format is 576i, and the future HDTV formats will be from 720i to 1080p.
b) Aspect ratio: is describes the dimensions of video as the ratio of width to height.  Aspect ratio of traditional TV screen is 4:3.  High definition TVs use an aspect ratio of 16:9.

c) Video Compression and bit rate:

i. Video contains spatial (intra-frame) and temporal (inter-frame) redundancy, and thus raw (uncompressed) video files are often very large.
ii. There are various video compression methods, making the size of video files smaller by reducing redundancy.  Video compression methods are usually lossy, some video quality is sacrificed in order to achieve higher compression ratio.
iii. Codec (“compress and decompression” or “coding and decoding”) must be installed in a computer in order to record and/or play a compressed video.  There are audio and video codec, responsible for audio and video components.

iv. Bit rate is the number of bits in a second for storing and playing a video.  Higher bit rate means more data for a time interval, and the video quality is usually better.  However, a compressed video with high bit rate occupies more storage space, and requires a higher bandwidth for video streaming.
Ref: http://en.wikipedia.org/wiki/Video_codec
http://en.wikipedia.org/wiki/Audio_data_compression
5. Video file size (uncompressed format) can be estimated as the sum of video and audio parts:
a) File size from video part: frame size x frame rate x color depth x duration
b) File size from audio part: sampling size x sampling rate x number of channels
What is the approximate file size of a 1 minutes video of size 320 x 240 with CD quality audio?

6. Common video formats are: AVI (.avi), MPEG-1/2 (.mpg), RealVideo (.rm), Quicktime movie (.mov), DivX/Xvid (MPEG-4) etc.  Note that, AVI is only a framework of storing video and audio signals, and each of the signals can be uncompressed or compressed by some codec.  Suitable codec (video and audio) must be installed in order to play the AVI file.
7. Streaming refers to the technology of transferring video and/or audio data as a steady and continuous stream, so that a media file can be played while it is still downloading.  It is often used for broadcasting on the Internet.  To prevent unintended interrupt when the network bandwidth is not stable, buffering is necessary, where excess data are stored in buffer, a temporary storage area in RAM or on hard disk.
Ref: http://en.wikipedia.org/wiki/Streaming_media
http://webopedia.internet.com/TERM/s/streaming.html
Animation
8. Different from video, which is some recorded motion, animation is an illusion of motion created by a sequence of static images produced by hand drawing or software.  An animation may contain audio data, depending on the file format.  Animation has almost the same properties as video, but with an additional one: the image type, bitmap or vector.

Ref: http://en.wikipedia.org/wiki/Animation
9. Common file formats of animation are animated GIF (GIF89a), MNG (Multiple-image Network Graphics), and Flash movie (.swf).  However, animation can also be exported into video formats.

10. Animated GIF is composed of a sequence of GIF images, and thus the color depth is always 8-bit.  MNG is another animation format consisting of a sequence of bitmap image, but it is still not as widely supported as GIF now.  Flash movie is composed of vector graphics, and thus it inherits the properties of vector graphics, such as scalability.  However, the hardware requirement for playing a Flash movie is higher, as each frame is rendered realtime.

Ref: http://en.wikipedia.org/wiki/Gif
http://en.wikipedia.org/wiki/MNG
http://en.wikipedia.org/wiki/Macromedia_Flash
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