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Abstract 

Detection

Removal 

The Herbivore, an autonomous robot able to 
detect, localize and exterminate weeds from a 
backyard, eliminating intensive hand labor and 
letting you do it without leaving the comfort of 
your couch.

The positioning system uses Real Time Kinematic 
(RTK) GPS, which reduces the localization error 
associated with civilian single band GPS.

A planner software creates custom routes to 
navigate the Herbivore across the lawn. It takes 
in data from the GPS and other sensors to 
navigate obstacles and make efficient decisions.

Positioning 

The Herbivore uses a linear actuated spray system 
and peristaltic pump to deliver the payload of 
choice. Once the detection system positively ID’s 
the target, the motor controller commands the 
linear actuator to lower, deliver the payload and 
rise back to its starting position.   

Timeline

The detection system starts with a database of 
images and labels, which by using the Caffe (a 
Berkley developed API) training software, picks 
out differences and similarities from picture to 
picture. By examining those features the 
software modifies the neural net to become 
more or less sensitive to them as inputs. When 
the training is finished, an image input to the 
network outputs the probabilities that the image 
matches one of the original training images.

Movement

The Herbivore has 2 motors located on the back 
of the bot which drive it using tracks and tank 
steering. In order to maintain the stability of the 
cameras mounted on the front, a spring 
suspension system has been attached to the 
sides of the bot. 

Onboard is a 9DOF chip, a combination 3 axis 
accelerometer, gyroscope and magnetometer, 
which enables the bot to stay on straight paths. 
The bot also possesses 8 ultrasonic sensors 
which let the bot be aware of its surroundings.

Controls 

The Herbivore is controlled by a Raspberry Pi 2, 
interfacing with Arduinos for motor controlling 
and distance sensing. The controller executes the 
planner software, image transmission and the 
spray system.

The motor controller interprets commands from 
the Raspberry Pi to set motor speed and 
direction. The distance controller takes similar 
commands to poll and return distances for each 
ultrasonic sensor.

Analysis  & Conclusion

The final system is the result of much research 
and many iterations of design. Early iterations of 
detection were based around developing 
software that could identify weeds based on a 
human's understanding of how a weed should 
appear. The final implementation uses a system 
that is essentially capable of learning those 
features itself based on a set of training images. 
The initial iterations of movement system 
employed Nextrox High Torque motors, which 
after testing were discovered to have insufficient 
torque. Hence, the final iteration of movement 
system employs the Tetrix DC Gear motors that 
deliver 2.26 Nm of torque; more than sufficient 
to drive the bot at the design speed. After 
rigorous testing and debugging, all the 
subsystems were found operational and the 
communication between subsystems was 
successful. The application of this platform is not 
only limited to backyard, but can be adapted to a 
variety of applications, where precision 
localization and visual detection are key.



• “Caffe” which is a deep learning API developed by the Berkeley (BVL) 
provides the backbone software that segregates the dandelions from 
other types of plants on the ground. Since the beginning of the 


