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In how many ways error can be controlled in a noisy channel? Explain
one of them with a suitable example.

'
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Composite Signal:

A composite signal is a complex waveform formed by combining multiple simpler signals,
such as different frequency components or modulated signals, into a single transmission.
This combination allows for efficient use of the transmission medium and can carry more
information simultaneously.

Decomposing a Composite Signal:

To analyze or process the individual components of a composite signal, various signal
decomposition techniques are employed:

1. Fourier Transform: This method transforms the composite signal from the time domain to
the frequency domain, enabling the identification of its frequency components.

2. Wavelet Transform: This technique analyzes the signal at different scales, providing both
time and frequency information, which is useful for non-stationary signals.

3. Empirical Mode Decomposition (EMD): EMD decomposes a signal into intrinsic mode
functions, each representing simple oscillatory modes, effectively handling non-linear and
non-stationary signals.

4. Independent Component Analysis (ICA): ICA separates a multivariate signal into additive,
independent components, often used in blind source separation problems.

Causes of Transmission Impairments:

Transmission impairments are factors that degrade the quality of a signal as it travels
through a transmission medium. The main causes include:

1. Attenuation: The gradual loss of signal strength over distance due to the resistance and
imperfections in the transmission medium. 

2. Noise: Unwanted random signals that interfere with the desired signal, originating from
various sources like thermal fluctuations, electromagnetic interference, or crosstalk between
channels. 

3. Distortion: Alterations in the signal waveform caused by non-linearities in the transmission
medium, leading to changes in the signal's amplitude, frequency, or phase. 

Understanding these causes is crucial for designing robust communication systems that can
mitigate these impairments effectively.
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