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What operations can we perform on Signals?
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These are the basic operations that can be performed
on signals:

0 Amplitude Scaling
0 Time Scaling
0 Time Reversal

0 Time Shifting
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Amplitude Scaling compressed or expands the
amplitude of a signal

0.5 x (t)
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Time Scaling compressed or expands the signal along
the time axis

x(1) y(t) = x(28) ¥(t) = x(% :)
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Time Reversal reflects the signal around t=0 (it revers
the signal around the time axis).

‘|E x(t) y(t)]
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Time Reversal
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Time Shift moves the signal on the time axis

Time Shifting

N

f(t)—f(t - a)
(shift signal “a” units right)
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(shift signal “a” units left)
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System Representations

xl(t) J’1(1)

xz(t) J’2(t)

x5(1) System y;(1)
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Convolution is a mathematical way of combining two signals to form a third signal
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Filters

Low-pass filter: Hlp(w):[ls w|<w,

0, |wl=w,
= High-pass filter: 1 (w)=. 0, |wl<w,
L1, lw|>w,
= Bandpass filter: pr(m);l» W, <|w|<w,,
0, w|<w,,;, w_,<|w|<oo

0, w, <lwl=<w,

Bandstop filter: 7, (w)=

19 |w|<wc]: (Uc2<|(0|<00
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Signal chain: Main components of a typical microwave receiver and radiometer

e Mypertolc secondary refecior
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Signal chain: Main components of a typical microwave receiver and radiometer
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Signal chain: Main components of a typical microwave receiver and radiometer
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bandwidth filters to exclude power of the incoming signal.
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Voltage to frequency
converter converts the signal
to a square wave train
(amplitude remains constant
but the frequency is
proportional to the DC voltage
input).

The signal is then
detected by a Square law
detector which converts the IF
signal into an output DC voltage
proportional to the input power.

These oscillations are then
measured with a
counter such that the count
rate (in units of Hertz) is
proportional to the original IF
signal’s power.

Signals are loaded onto the Hart26m
== server in FITS (Flexible Image
Transport System) format
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DSP is a Mathematical and algorithmic manipulation of
discretized and quantized or naturally digital signals
in order to extract the most relevant and pertinent
information that is carried by the signal.

Signal {o be 2 , Processed
processed signal
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Advantages:
* Flexible
* Accurate

* Easier to mass produce
* Easier to design

* More deterministic and reproducible, less sensitive to component values
* Many things that cannot be done using analog processors can be done digitally.
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Disadvantages:

e Slower

* Sampling Issues

* Expensive

* Increased system complexity
* Consumes more power
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