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M2C: Multimedia Presentation of Information (2)

Sound

Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/
Sound
1. Sound, also called sound wave, is a series of changes of air pressure.  Sound wave is characterized by frequency and amplitude, which are perceived by human as pitch and loudness respectively.

Ref: http://en.wikipedia.org/wiki/Sound
2. Recording sound into computer is done by sampling, which involves the conversion of analog signal (signal in continuous time) to digital signal (signal in discrete time).  A sample is the value of the amplitude of sound wave at a particular moment.
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Ref: http://electronics.howstuffworks.com/analog-digital3.htm
3. Parameters involved in sample are:

a) Sampling rate (frequency): It is the number of samples taken within a second.  The unit is hertz (Hz).  For example, telephone quality has a sampling rate of 8 kHz, while CD quality has a sampling rate of 44.1 kHz.

Ref: http://en.wikipedia.org/wiki/Sampling_frequency
b) Sampling size: It is the number of bits to store the value of a sample.  For example, a sampling size of 8 bits means that there are 28 different levels of loudness.

c) The number of channels:  Sound can be recorded by a one or more microphone, each for one channel.  If there is only one channel, the sound is mono; if there are two, the two is stereo.  Nowadays, there are sound systems of 6, 7 or even 8 channels.

Raw and Compressed Sound

4. A recorded sound file, without compression, is in raw format, or wave format.  Every sample is stored in the file.  Therefore the file size depends on the parameters listed above. For example, a piece of 3-minutes music, recorded at CD quality (44.1 kHz, 16-bit, stereo), will occupy: 
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 bytes (about 30.3 MB) 

5. Since every minute of sound at CD quality occupies about 10 MB, sound file are always compressed in order to reduce the file size.  Similar to the compression of image file, there are two types of compressions: lossless and lossy.

a) Lossy compression algorithms sacrifice signals at frequencies that are not sensible to human auditory, so as to achieve a high compression ratio.

b) Lossless compression algorithms store all original data, and thus retain the sound quality.  However, the file size is relatively larger, when compared to lossy compression.

Ref: http://en.wikipedia.org/wiki/Lossy_data_compression#Sound_compression
http://en.wikipedia.org/wiki/Lossless_data_compression#Audio_compression
http://en.wikipedia.org/wiki/Psychoacoustic_model
6. Codec is a program for “compression & decompression” or “coding & decoding”.  As in the case of hardware requiring device driver to operate, an audio file requires suitable codec to play.
Ref: http://en.wikipedia.org/wiki/Audio_codec
7. Bit rate, also called data rate, is the number of bit of data required to reproduce the audio signal, measured in bps (bit per second).  Bit rate is critical for streaming of online media, in which if the network bandwidth is lower than the bit rate, the media cannot be played smoothly.

Ref: http://en.wikipedia.org/wiki/Bit_rate
http://en.wikipedia.org/wiki/Constant_bit_rate
http://en.wikipedia.org/wiki/Variable_bit_rate
MIDI

8. MIDI, which stands for Musical Instrument Digital Interface, is an industry-standard protocol that defines each note precisely and concisely, allowing electronic musical instruments and computers to exchange data with each other
Ref: http://en.wikipedia.org/wiki/Midi
http://webopedia.internet.com/TERM/M/MIDI.html
9. A MIDI file stores channels of sound notes and volume, where each channel represent a single musical instrument or voice.  It does not store the wave forms, and thus the file size is much smaller than a wave file.  (Similar to the case of vector graphics vs. bitmap graphics)

10. When playing a piece of MIDI music, the sound is synthesized either by hardware (wave synthesizer built in the sound card) or by software (wave synthesizer program).  The sound quality depends on the quality of the sound card or software.

11. Nowadays, it is easy to compose a piece of music by using computer and MIDI keyboard.  With suitable software, notes can be recorded in computer when they are played on the keyboard.
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