ALGORITHMIC GARDENING -
Fieldguide for Pulling Weeds in a Mobile Garden
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Create an 1mage data set by recording, over a specified period of time, mobile
Soybot gardens comprised of soybean plants, weeds and the moving robot platform.

Go through the camera i1mages pixel by pixel, 1line by line, separating
background pixels from weed pixels based on their color.

Based on this separation, have humans edit and confirm the weed pixels and the
background pixels. These labels will be called the “ground truth.”

Split the labeled 1mages into two groups: a training set and a testing set.

Discover relationships that define weed pixels: use structured prediction on the
training set to label weed pixels based on the distribution of features around them.

Use the trained prediction algorithm on the testing set and compare the predicted
labels with the ground truth labels. Proceed to the next step, 1f there i1s a high
level of success 1n i1dentifying weeds.

Use depth information from the stereoscopic camera to position correctly labeled
pixels 1n 3D space and create a point cloud model of the weed.

Generate the coordinates of a picking point for the weed by comparing the 3D point
cloud model of the weed against a model with an annotated picking point.

Use a path planning algorithm to move the most advantageously positioned arm to the
picking point. In doing so, minimize energy expenditure, follow the smoothest path
available and avoid navigating through the soybean plants.

Close grippers around the picking point, pull up and move the arm to a defined drop

off point for the weed. Avoid moving through the soybean plants. Do not drop the weed

(yet). Wait for further instructions.




