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Pulse Code Modulation
· PCM (pulse code modulation) is a digital scheme for transmitting analog data. It is the process of changing/converting signals from one form (analog) to the other (digital). The signals in PCM are binary, represented by logic 1 (high) and logic 0 (low). PCM is possible to digitize all forms of analog data, including full-motion video, voices, music, telemetry, and virtual reality (VR).
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci214284,00.html
(28/03/05)
· The practical implementation of PCM makes use of other processes. The processes are carried out in the order in which they appear below:
· Filtering: 
· The filtering stage removes frequencies above the highest signal frequency. These frequencies if not removed, may cause problems when the signal is going through the stage of sampling.
· Sampling: 
· The analog signal amplitude is sampled at regular time intervals. The sampling rate, or number of samples per second, is several times the maximum frequency of the analog waveform in cycles per second or hertz. 
· Quantizing:
·  The instantaneous amplitude of the analog signal at each sampling is rounded off to the nearest of several specific, predetermined levels. This process is called quantization. 
· Encoding: 
· The number of levels is always a power of 2. These numbers can be represented by three, four, five, or six binary digits (bits) respectively. The output of a pulse code modulator is thus a series of binary numbers, each represented by some power of 2 bits.
· One disadvantage of PCM is that the signal accuracy is reduced because of the quantizing of the samples.
1. Example for sampling:
Sampling of a waveform means determining instantaneous amplitudes of a signal at fixed intervals. It is the first part of how the signal changes from one form to the other.
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The Action of Sampling
Figure a shows the determination of instantaneous amplitude at uniform intervals. b shows the samples corresponding to instantaneous amplitudes of the input signal, and c shows the output which represents the reconstructed input signal. 
2. Example for quantizing:
Quantization is the process of allocating levels to the infinite range of amplitudes of sample values of the analog signal. 
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In this example the maximum amplitude value is +8 and the minimum is –8. The amplitude values are quantized into four levels. The full range (from –8 to +8) of values is 16. Therefore the width of each level is 16 divided by 4 which gives 4 volts. Quantization is done such that half the steps are at the top and half at the bottom.
3. Example for encoding:
In this process each step level is assigned a number. The numbers start with zero at the lowest level. These assigned numbers are then expressed in binary form (in terms of 0’s and 1’s). This will be the last part of the conversion and the PCM signal will be transmitted/sent.
[image: image3.png]Example:
Pulse code:
Binary: 1 0 1 1 0O

Pulses ‘ ‘

/\ Pulse present
+ or binary 1
No pulse W,

or binary O




http://cbdd.wsu.edu/kewlcontent/cdoutput/TR502/page13.htm (31/03/05)
Name: Qiao Ma
Page 1 
LastUpdate: 28/03/05

