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interdigitated electrode (IDE) based capacitive sensor for
droplets monitoring, fabricated via screen printing on
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The step-by-step methodology for performing this work is shown below dielectric constant. Here ‘e’ is the dielectricl
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Fig 4. (a) Arduino based setup for IDE and fractal
sensor capacitance measurement. (b) Droplets test
was performed for both IDE and fractal using pipette
to dispense droplets, enhanced droplet sensitivity
observed in the fractal design for the same number of :
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Conclusion

* Successfully design a flexible, printed, fractal and IDE based capacitive sensor for droplet monitoring.
e Simulation demonstrated high sensitivity for fractal geometry and resolution across ~250 um droplet.
 Both IDE and Fractal geometry sensor were printed and tested for initial proof of concept.
* The fractal geometry provided enhanced field distribution and improved sensitivity compared to IDE design electrode.
The response was tested for both fractal and IDE sensor using Arduino mega, and the response was recorded in terms of capacitance for multiple droplets, dispensing through pipette.
* The parylene coated fractal sensor were also tested for multiple droplets impact.
The sensor design demonstrates strong potential for precision agriculture, enabling early detection of stagnated droplets to reduce disease risk and chemical waste.

Future Direction

* Develop array-based multiplexed systems for high-resolution droplet mapping. [1] https://doi.org/10.3390/jof11040274.

* Integrate with loT and wireless monitoring platforms for real-time monitoring and data transmission. [2] https://www.exapro.com/isimat-1000p-

* Further characterization such as temperature, humidity, moisture, UV effects. 001102020/

e Characterization for different droplets impact (using real spray nozzle used in the field). [3] Waheed, Syed et. al. (2021). IEEE Access. PP.
* Expand applications to biomedical (mist/inhaler monitoring) and environmental (air quality microdroplet detection) sectors. 1-1. 10.1109/ACCESS.2021.3128320.
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