ECOMMS Lab 1

Aidan Sharpe, Elise Heim, John Leahy

I. INTRODUCTION

II. GENERATING ARBITRARY WAVEFORMS WITH
SPECIFIED SNRS

We were provided with sample code to assist our program-
ming. The code produced a one second long Af signal, which
is a sinusoidal signal with frequency fap = 433.16[Hz]. This
signal was sampled at 8 kHz, and altered to plot the waveform
as shown in 1.

Fig. 1. Time domain representation of a pure Af tone with amplitude %

In addition, the signal was corrupted with a Gaussian noise
source to get a Signal to Noise Ratio (SNR) of 10 dB. This
waveform sounded staticky and weak compared to the first
signal. We then repeated the process with SNR values of 20
and 30 dB. As seen in 2, increasing the SNR increased the
clarity of the signal.

Fig. 2. Time domain representation of the same signal with an SNR of 10db

III. DIFFERENCES BETWEEN THE CONTINUOUS FOURIER
TRANSFORM (CFT) AND THE DISCRETE FOURIER
TRANSFORM (DFT)
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Figure 1; Time-domain signal
Fig. 3. Time domain plot of w(t)

We are given continuous time signal, w(t) = u(t) — u(t —
0.6) + u(t + 0.7) — u(t — 1), seen in figure 3. Since it is
a bounded, finite support aperiodic signal, it is absolutely
integrable. Therefore, its Continuous Fourier transform (CFT)
exists. The CFT of a signal is given by
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where w is angular frequency. Evaluating the integral gives
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...where this sentence does not have a period at the end of
it.

With this in mind, we can determine the maximum as well
as minimum sampling frequency “’that would allow reconstruc-
tion of the CFT”.

IV. SYNTHESIZING AM AND FM BANDPASS SIGNALS AND
ANALYZING THEIR SPECTRA

000 part 3 here

V. CAPTURING AND ANALYZING THE SPECTRA OF ONE
MORE TIME

Our group selected a song called One More Time, and
legally downloaded a portion of it.

Directions: Legally, download a segment of your favorite
piece of music, import into Matlab and listen. Compute its
spectrum in Matlab, observe.



