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Background:
The Bee Informed Partnership, a non-profit organization, has sponsored 
this project to create an automatic agitation device as well as vision 
counting system for honeybees. Honeybee populations are currently 
dying due to an external parasite called a Varroa mite. Varroa mites’ 
plant themselves onto the thorax of honeybees and feed off both child 
and adult honeybees, therefore, killing part of the colony's population. 
Due to the constant movement of honeybees and the size of the Varroa 
mites, it is very difficult to monitor Varroa mite counts per colony of 
honeybees. The current process for monitoring the mites involves a 
multi-step approach of shaking a mixture of alcohol with honeybee 
samples and sifting them through mesh to discover mites. The purpose 
of this project was to eliminate time as well as error in the monitoring of 
Varroa mites in honeybee colonies.

Project Scope:
The scope of this project is to design and build a device that automates 
the shaking process of removing Varroa mites from bees in the field. The 
device will be used after the mite infested bees have been collected and 
placed in a container with alcohol. The device will be used by trained 
field specialists who have experience in the process of removing Varroa 
mites from bees in the field. The device must continue to function 
properly after exposure to rain, dirt, wax, and propolis from beehives. 
The device must also withstand transportation in the bed of a work 
truck. Optionally the device will output a count of the bees used in each 
cycle.

Our Design:

Automatic Shaking Device
The automatic shaking device consists of a 
plywood support with a power supply, two air 
pumps, as well as two containers. Each container 
consists of multi-chambers that house both the 
bees as well as the Varroa mites. The air pumped 
into the container allows for bubbles to separate 
the mites from the honeybees. Different sized 
mesh in the container helps filter the mites away 
from the bees into a separate chamber. A drain 
system is also incorporated to drain the alcohol 
through once the cycle is complete. 

Vision System:
Research into a vision system to count the number of bees to a 95% accuracy 
was conducted. Positive images were collected from the samples, annotating 
these images to be used for image processing. The first method that was 
attempted was blob analysis and segmentation. The second method that was 
attempted was using OpenCV’s haar cascading classifiers. After each of these 
methods were unable to reach the desired accuracy. Deep learning was the 
next step and after some research and conversions of the datasets, the focus 
needed to be diverted into documentation due to time limitations.

Specifications:
•Small footprint to allow for ease of travel
•Weight must be less than 40 pounds
•Container must be airtight to prevent leakage
•Container must have a mouth diameter within the range of 3”-5”
•Cycle time must fall within the range of 1-4 minutes
•Heat and alcohol resistant: device must be able to operate 
effectively after being exposed to 150°F for 2 hours and exposed to 
Isopropyl alcohol
• CAD MODEL ROTATING

Field Testing:
Field testing was performed in order to gather real time results 
with the prototype created. During field testing, some 
challenges arose that was not discovered during lab testing. 
For example, field testing bees began to clump in clusters upon 
turning on the device unlike lab testing bees. Field testing over 
time allowed for testing of numerous design iterations to 
ensure what produced the best results. 


