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Lab 4 – Task 1: Measuring Angel of tilt – the IMU

◆ The IMU – inertia measurement unit – has built in 3-axis accelerometer and 3-axis 
gyroscope

◆ Easy to access from Matlab using PyBench:. 

◆ Pitch angle – plane pointing up or down
◆ Roll angle – plane pointing left or right
◆ Angle can be in unit radian or degree:   degrees = radians *180 / p
◆ Generally use radian for calculations; use degree for display

◆ Learn usefulness and limitations of accelerometer and gyroscope
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Lab 4 – Task 1a: Accelerometer

• Measure ANY acceleration
• pitch & roll angle – due to gravity g
• Movement involve force acceleration, also measured
• Accelerometer measurement of tilt angle is NOISY
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Lab 4 – Task 1b: Gyroscope

• Gyro gives angular velocity, not angle
• Needs to integrate to get angle
• Integration = accumulation
• Also accumulate errors – causing drift (or dc 

offset)
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Lab 4 – Task 2: 3D visualization
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Lab 4 – Task 3: Complementary Filter - Concept
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Lab 4 – Task 3: Complementary Filter - Implementation

◆ What happens if 𝜃̇ is zero? Effectively average out the value of 𝜌
◆ What happens if 𝜃̇ has a small error? Effectively reduce this error over time
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Lab 4 – Pybench usage

CTRL-C: Interrupt uPy

CTRL-D: Soft RESET
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Lab 4 – Task 4: Untethered – OLED Display
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Lab 4 – Task 4: Untethered – OLED Display


