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Background
• It is becoming increasingly important to be able 

to measure the integrity of concrete structures.
• Sensytec has created a cement which changes 

impedance as the pressure changes.
• Our goal is to create a device which can measure 

the impedance of the concrete and monitor the 
changes remotely.

Methodology
• Our device uses the AD5933 chip to measure the 

impedance. This chip must be calibrated with a known 
impedance every time measurements are made, which 
was accomplished by using a CD4053 multiplexer chip.

• To make the device able to be used remotely, the 
microcontroller is powered by a solar panel and a 
Lithium-Ion battery.

• We used a Raspberry Pi to host an SQL database of the 
data and display the data with an html webpage.

Final Setup
• Shown below is the prototype of our device. The components are housed 

in a 3D printed box.
• The code written for this device first calibrates the AD5933 chip by 

sending a high input to the MUX, which allows the chip to first measure 
our known impedance. After the device is calibrated, it measures the 
impedance between the two alligator clips located outside of the box. 
The data is sent to an SQL database hosted on a Raspberry Pi every 5 
seconds and displayed on an html webpage.
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Conclusion/Next Steps
• Currently, the device successfully sends data to a database and 

can be monitored remotely. However, the device is not finished 
and there are still several things to improve.

• The impedance measurement system currently has a bug which 
causes incorrect measurements.

• When taking rapid measurements, the microcontroller consumes 
too much power for the solar panel to supply consistently. 

• The MUX chip used to calibrate the device may have some leakage 
current causing the impedance measurements to be inaccurate. A 
mechanical relay can be implemented to improve this area.


