4.1 Digitizing Information
Information is transmitted as bits to reduce the effects of transmission error.
Digitization is the process of conversion of signals(analog) into bits(digital). The
steps of digitization of voice and video (time-varying analog signal v(t)) are the
Sampling and Quantization.
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Sampling is the periodic measurement of the signal every T second. These periodic
measurements are called samples.
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Quantization is the approximation of the possible values of the samples by a finite
set of values. Each sample is then replaced by a binary numbers i.e. by a bit stream.
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4.1.1 Digitization of a Voice Signal:

A microphone produces an analog signal v(t). v(t) is a function of time (vary with
time). The energy of the signal is in the frequency range from 300 Hz to 4000 Hz.
Nyquist sampling theorem provided that the signal is sampled at least 8000 times
per second. The sampling frequency must be at least twice the maximum frequency
in the signal. The second step is the quantization of the samples. If we use 8 bits per
sample, then the total rate is 64000 bps(64 kbps). Note that the signal to noise ratio



S/N is equal to 6N dB = 48 dB. This noise is a result of the difference between exact
value and approximate digitized value of sampling(2 ).
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4.1.2 Digitization of compact Disc:

The sampling rate is about 41 KHz, which corresponds to a 20 KHz . each
sample is encoded in to 16 bits. The signal to noise ratio is the 96 dB . the bit
rate in a compact disc is about 41000X1 for each of the two channels(left
and right)i.e. the total rate is 1.3 Mbps. Reed — Solomon error correction
bits are added to that bit stream.
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