
Currently, only the piezoelectric 
transducers are adequately covered. 
This project is still in progress, and the 
rest of the electronic components (diode 
rectifier circuit, battery, USB port) will 
be encased in a band that will from the 
heel end of the insole and run upward 
between the back of the wearer’s foot 
and the back of the shoe. It will just 
about rise above the top of the shoe, 
visible enough for a cable to be plugged 
into the USB port at the top. Further 
improvements will be made to also 
improve durability of the product. Since 
the device is meant to be worn in a 
shoe, it is not likely that it will be 
treated too delicately by the user. The 
electronic components will be proper 
encased to prevent severe damage from 
water or dirt or that the overall structure 
will not suffer from the pressure of 
being stepped on.

The pressure of a person’s foot pushing down on the insole when placed in a shoe is translated 
into electrical pulses using piezoelectric transducers. This generated electricity can then be used 
to charge a device via a USB port. If there is nothing plugged into the USB port, the electricity 
will be stored in a battery until it is full, and can be used later.
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The piezoelectric transducers were 
soldered together in series, and 
sandwiched between two layers of foam 
that make up the part of the insole that 
is stepped on to create a charge. After 
testing multiple failed charging options 
using both breadboarded circuits and a 
prebuilt energy harvesting circuit, a 
diode bridge rectifier was created, by 
connecting 4 diodes. The transducers 
are connected to the rectifier which uses 
electricity generated by the transducers 
to amplify the pulses and charge a 
battery also connected to the rectifier. A 
USB port acts as output to use the 
battery to charge an external device.
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Results/Conclusion
This project is still in progress. While there 
are many more improvements to be made to 
fulfill the original vision, the basic circuitry 
is functional. When the transducers were 
pressed with fingers repeatedly, the charge 
of the battery increased. Though this was at 
a slow rate, this progress indicates that 
harvesting human energy using 
piezoelectricity is possible and 
improvements can be made in the future in 
the connections between the transducers and 
in the rectifier to increase power output.
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Piezoelectric transducers use the piezoelectric effect to convert mechanical vibrations and 
pressure into electrical pulses. These sensors have a variety of commercial and industrial 
applications including engine knock sensors, sonar equipment, and guitar pickups. However, 
the pulses generated are typically used as transmission for sensing vibrations and pressure, not 
as power. This project is an attempt to find a way utilize human energy given off from walking, 
that is otherwise untapped, as a source of power, exploring the applications of piezoelectricity 
as a clean source of energy. The way this is be done is in the form of a insole that can be easily 
placed inside a shoe and outputs the charge through a USB port, making it compatible with cell 
phones and possibly allowing it to be paired with some of the other creations in the 
Mechatronics Research Lab.
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