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Smartphones in Physics

mobile physics lab →  
that can be used everywhere!

..allows to experiment in 
non-traditional places...
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Primary sensors:

 Accelerometer → acceleration
 Gyroscope → angular velocity
 Magnetometer → magnetic field
 Microphone → sound
 Photometer → light intensity
 Camera → Video analysis / Spectra
 Barometer → pressure
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Barometer

 Less attention
 Included in some 

smartphones → 
 Indoor location
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A previous experiment:
exploring the atmosphere

 Smartphone attached to 
a dron 

 Simultaneous 
measurements of 
altitude and pressure

 GPS and pressure
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What did we get?
 Data compared with:

– International Standard Atmosphere (ISA)

– Constant density

– Isothermal
 Adiabatic gradient
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New York, New York
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Pressure in elevators 

 Empire State Building
 Top of the Rock (Rockefeller Center)
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Pressure while ascending
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What else could we obtain?

Equation of state (lowest order) → 
altitude as a function of pressure 

Using also the time,
we obtain the vertical velocity
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Altitude (time) → speed
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Meanwhile in Montevideo

Faculty of Sciences



AAPT Summer Meeting, Washington, DC. July 28 – August 1, 2018 M. Monteiro, A. Martí

   Measuring vertical velocities using smartphone’s pressure sensor

Strolling the elevators
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Could we get the speed from the 
accelerometer?
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Speed from numerical integration 
of the acceleration
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Comparison of both sensors and 
the architectural layout
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What if I have vertigo to the 
elevators?

Take the stairs!!!!
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Going up and down the stairs of 
ORT University
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Results
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Conclusions

 Barometer: a versatile tool
 Outdoor → exploring atmosphere
 Indoor → elevations and velocities
 Outperforms the accelerometer (or 

complements)
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Martín Monteiro and Arturo C Martí (2017)
"Using smartphone pressure sensors to measure vertical velocities of elevators, 
stairways, and drones"
Physics Education, 52(1), 015010
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More information,
links, references, papers & projects:

http://smarterphysics.blogspot.com

http://smarterphysics.blogspot.com/
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