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Background

The over application of nitrogen-based fertilizer can harm animals, communities, and the environment at large. If farmers knew how
many nitrates were being absorbed into their cornstalks, they could obtain the optimal amount for plant growth without harm.

We have developed an autonomous nitrate monitoring system which can be sent into a cornfield to insert a sensor within the base of a
cornstalk to determine the amount of nitrates being absorbed.
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The custom NiMo End-Effector
performs gripping of cornstalk and
sensor insertion while handling niche
edge cases, making it robust to different
- somminearactator \vidths of cornstalks.
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The Cleaning and Calibration system
drips cleaning & calibration solutions
onto the sensor to get accurate
readings.
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ldentify maximum width insertion angle 50% of 50% 65% o
the time The Navigation subsystem plans a
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using model predictive control.
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Return nitrate readings within 5 minutes 75% 100% Over the course of 3 semesters, our team has developed an
Iowa State University Field Testing autonomous nitrate monitoring system which can measure the
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