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DE2 Electronics 2

Tutorial 2

Lab 1 & 2 Explained

Peter Cheung
Dyson School of Design Engineering

URL: www.ee.ic.ac.uk/pcheung/teaching/DE2_EE/
E-mail: p.cheung@imperial.ac.uk



Tutorial 2 Slide 2PYKC  1 Feb 2021 DE2 - Electronics 2

Lab 1 - Task 2: The plot_spec function
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Lab 1 - Task 3: Two tones
! s1 = 440Hz sine at 1V ! s2 = 1kHz sine at 0.5V

+

! sig = s1 + s2 ! plot_spec
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Lab 1 - Task 4: Two tones + noisy
! Noisy = sig + randn(size(sig));

! Spectrum of noisy two tones
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Lab 1 extra – Fourier Coefficients of square wave

Take fundamental f0 Add  3f0 Add  5f0

Add  7f0

… carry on indefinitely …
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PyBench Methods

PyBench.m must be in the Matlab search path
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Lab 2 Task 2 – Generate and Capture Signals
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Lab 2 Task 3 – Microphone signal

tuning fork – 1000Hz
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Lab 2 Task 3 – Repeated capture & plot spectrum

Recover from lost of serial communication:
1. Disconnect/reconnect USB; kill & restart Mablab
2. CTRL+C in command window, then type fclose(pb.usb) to shut down usb 

communication port
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Lab 2 Task 3 – Demonstrate spectral folding (aliasing)

3000Hz

3900Hz

4300Hz folded
to  3700Hz

5000Hz folded
to  3000Hz

Increasing fre
quency
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Lab 2 Task 3 – Effect of changing N – no of samples to analyse

N = 1000

N = 100

• Increase N improves the 
frequency resolution (Df)  of 
the spectrum

• Df = "! "∗$!

• Ts = sampling period  = 1/fs
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Lab 2 Task 4 – Magnitude in dB
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Lab 2  Exercise 4 – Windowing effect

1000 Hz sampled at 8kHz
N = 1000 or 125 exact cycles

1100 Hz sampled at 8kHz
N = 1000 or 137.5 cycles



Tutorial 2 Slide 14PYKC  1 Feb 2021 DE2 - Electronics 2

Lab 2 Task 4 – Rectangular vs Hamming Window

Rectangular 
window

Hamming 
window
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Lab 2  Task 5 – Calculate energy in 20ms segment
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Lab 2  Task 5 – Analyse beat of drum beats (1)

Signal x(t)

Energy of signal
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Lab 2 Task 5 – Analyse beat of drum beats (2)

Energy vs time

Spectrum of energy

FFT


