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DE2 Electronics 2

Tutorial 1

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
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Lab 1 - Ex 1: The sine_gen function
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Lab 1 - Ex 2: The plot_spec function
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Lab 1 - Ex 3: Two tones (fs = 8192, T = 1)
 s1 = 440Hz sine at 1V  s2 = 1kHz sine at 

0.5V

+

 sig = s1 + s2  plot_spec (sig, 8192)
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Lab 1 - Ex 4: Two tones + noisy

 Noisy = sig + randn(size(sig));

 plot_spec (noisy, 8192)
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What’s on the Board
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Board setting
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Self-test – Verify PyBench system works
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How PyBench works?

Pyboard running
pybench.py PC running Matlab

(with class PyBench.m)

USB linkanalogue 
in

analogue 
out MicroSD

Mic Amp

 Look for a serial link on computer:

 Last one is usually the one we want to use.  The last port is given by: ports(end).

 Create an object pb for the PyBench Board:

 Control the Board via “methods”, e.g. pb.set_max_v (2.5).
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pb.set_max_v(2.5) explained

Here is what happens when you used this Matlab command:  pb = pb.set_max_v (2.5).

 PC sends three bytes to PyBench board via USB link as serial data.  First byte is a 
command character. In this case, ‘X’, followed by the value of voltage as two bytes. First 
byte is  int (4096 * (v/3.3) / 256), and second byte is  int (4096 * (v/3.3)) mod 256.

 All along, PyBoard is running a Python program (pybench.py) listening for a command. 
The BLUE LED is ON in this state.  Waiting for an event such as a character to arrive is 
known as “polling”.

 When it receives the command (3 bytes), the pybench.py code sets the maximum 
voltage of the ADC to 2.5V.
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What are stored in the MicroSD card?

boot.py main;py pybench_main

pybench_test

pybench.py

oled_938.py

mpu6050.py

motor.py
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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 frequency
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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



18pykc – 24 Jan 2025  DE2 Electronics 2  

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
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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


