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Figure 2.1: Pulse-width modulation

2.1.1 Natural Sampling

In natural sampling a triagular carrier, or sweep wave, is compared directly to a sinusoidal
modulating wave[21][23] to determine the switching instants and therefore the resultant
pulse widths. This is done by ascertaining the value of the sample during the intervals
between those in time at which the two signals are equal in value. Therefore natural
sampling can be defined as a process of intrinsic natural selection of the sampling points,
when the time of sampling coincides with the time of appearance of the width-modulated
pulse.

The modulating wave thus varies while the sampling process is taking place, resulting in
the width of the pulse being proportional to the amplitude of the modulating wave at
the instant that switching occurs. The edges of the pulses are generated by the crossing
points of these two signals and the width of the pulse is proportional to the area under
the sine wave, and approximately proportional to the average amplitude of the sine wave
between the crossing points.

In the case of a three-phase system[22] there are two ways in which this natural sampling
can be caried out. Both methods need three 120° phase-shifted reference sinusoids. In the
first method a single carrier signal can be used to compare with the three different ref-
erence sinusoids(single-phase modulation) as shown in Figure 2.2. In the second method

three different carrier signals with 120° phase displacements among themselves may be
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