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Objective

This project aims to conceptualize, design and implement an economic and 
open platform for time and frequency measurements.

The main goal of this project is to propose and build a modular and 
economic measurement system capable of performing time and frequency 

measurements with traceability to a known reference. 

Expected impact



How did we came up with this initiative?
A variety of new instrumentation options are available at low costs:
• Open-source electronic prototyping platform (Arduino, ESP32, etc.) 
• Single board computers (like raspberry pi)
• Sensors (temperature, humidity, pressure, etc…)
• FPGA  to replace lab instruments (like Red Pitaya) 

Are these tools useful for time and frequency metrology?

Question:

We think the answer is YES!



Example: 

“single-board computer”

Question: Can the GPIO ports be used to sinchronize the raspberry,  and serve as a
stratum 1 NTP server?

We think the answer is YES!



Example: 

“Red Pitaya is a Zynq7 FPGA –
based low cost electronic 
board ”

Question: Can this board be used to perform measurements with traceability to
a national standard?

We think the answer is YES!



Measurement Systems:

Blanco, B. I. C., Cordero, O. G. F., & Salazar, J. D. R. (2017).
Calibración automatizada de cronómetros por el método de
inducción con medidor de frecuencia de refrescamiento
de pantalla.

Diaz, H., & Palma, L. (2014). 
Calibration of optical tachometers using a generator
system of light pulses.
(CPEM 2014) (pp. 596-597). IEEE.

Question: Can these developements be integrated in one platform?

We think the answer is YES!



Proposal:



3D printed or standard case?



Time and Frequency Survey in SIM
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Time schedule (2021/2022)
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Questions

• Are there any other features that can be added to the platform?
• Can this platform be compatible with other initiatives ? 
(DCC, ambient condition measurents, etc…)



Thank you!

https://tf.nist.gov/sim/
https://sim-metrologia.org/about-us/structure/technical-committee/time-and-frequency/
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