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Earthquakes

- Tectonic Plates collide
- Send out waves through 

Earth and water
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Wave oscillation

- Displacement along axes
- Propagation direction
- Single Point Origin
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Wave oscillation

- Following wave 
pattern/decay should
allow prediction

- If predicted, can be
counteracted
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Uses
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- Protecting sensitive device
- Minimizing damage to structures
- Stabilizing objects acted on by random force



Can we Predict Seismic 
Activity at a Point

Based on Readings from
Other Points?
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Physics Tools

Large Punching Balloon
- Rubber maintains elasticity
Water
- High Inertia
Plastic Bin
- Maintains boundary conditions
- Stabilizes Test Balloon
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Balloon Popped
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Modifications
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- Plastic Tub
- Water OR Air filled
- Stretched rubber topper
- Accelerometers on flat rubber surface



Data Taking Tools

Arduino with…
- 4 Test Accelerometers
- 1 Control Accelerometer
- SD Card
- RTC - data timing
- Multiplexer - allows for unique readings from 

duplicate sensors
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Diagram
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Multiplexer

- Distinguishes between
unique sensors that are of the

same type
- Can support up to 8 sensors (0-7)
- Labels each sensor to differentiate data collected
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Schematic
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Code Example
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Accelerometer Case
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Calibrating the Accelerometer Data

- Allows us to test the accuracy and precision of our accelerometers
- Allows us to test how feasible our current setup is

- Will the accelerometers work our medium?

Why Calibrate?
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- 4 methods
- Each Axis

- Static

- Constant Motion

- On the Medium

How will we Calibrate?



Calibration Tests
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- Along Each Axis & Static
- Could not do other two because of the popping of the balloon

2 Methods have been completed

- Rotated the board about each axis & direction
- Let the board run without disturbing it
- From this, we found:

- Mean readings of each axis

- Standard deviations of each axis

- Difference from total mean of each axis

Types of Data Collected & Analyzed



Axial Calibration Analysis
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Static Calibration Data - 1
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Static Calibration Data - 2
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Static Calibration Analysis
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Calibration Error & Conclusion
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- Replace Accelerometer 5
- Find more accelerometers and test them
- Conduct the other two calibration tests

- Holding the breadboard
- Subtle vibrations around accelerometers
- Inconsistent calibration during manufacturing

Possible Sources of Error

Conclusions



Readings → Results
The Math Section
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Developing a Mathematical Model
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Solving for an equation: Separation of 
Variables
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Speraration cont.
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Boundary Conditions
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Finally a Final Solution 
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Proof of Concept
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What’s Next
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-With Balloon popped, we move onto stretched rubber
- Shifting from 3-D wave equations to 2-D wave           
equations
-We could possibly try balloon again, but this is a 
hazardous option


