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BACKGROUND

The decline of pollinator populations over the past several

SYSTEM DESIGN
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in domestic honey bee stocks in the USA (59% loss of signals to the passively o
colonies between 1947 and 2005) and Europe [1]. Credit: SparkFun [3] powered RFID tags.
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The linearly polarized Values
antenna is used to send and
receive signals from the RFID
tag. This external antenna
provides a stronger signal
than the built in reader
module shown above. This
stronger signal allows for a RFID Tag
farther read range and an
ability to read through
materials. The signals are
then sent to the universal

A beekeeper came to our junior design
class with the need for a system that
precisely monitors and communicates ] _ .
to him the location and activity of a b ol ‘#
queen bee inside the hive. Credit: Wikipedia [2]

Universal Reader Assistant is used to gather
and extrapolate data from the RFID tags. The URA
(Penetration Test Materials) provides distances that can further be interpreted
to get an accurate depiction of the bees precise
location.

Significance of the Queen Bee’s Activity

The queen bee’s location and activity is important for a

: : The RFID reader
beekeeper to know because they can ensure she is alive, and

RFID Reader | yses all the
components. This is
where the
USB-to-serial
connection pins are

they can avoid disturbing her by not removing the shelf she is External reader assistant to be
on when checking on the hive. This contributes positively to
the overall health of the hive and allows the beekeeper to
know the hive’s state. Ensuring beekeepers across the world

Antenna interpreted.

A model bee hive box was
> Sy o Y created to conduct tests
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g healthy hives will improve the global pollinator Identification) is placed on a olywood. The tests were Credit: SparkFun [3]  communication with
decline issue. Queen Bee. The tag is less f | which d the host computer
than 1/10'™" of the bees weight sticcessiul which proved we interface.
PROPOSED SOLUT'ON _ _ could track the queen while

— a"_d is attached via epoxy. she’s in the hive. The box The RFID reader also contains the RFID reader
The solution was a system that —— RFID Tag Ihhésr?;oca;:l”;:f ::;trggyfrfh'z will also be used to house module, a microcontroller, a connection port for
took a received signal strength reader and  instantaneously and track a real honey bee external a.ntfennae, .and an external battery pc.>rt.
indicator  (RSSI) value and n f with an RFID tag on it for Although it is possible to power the RFID using
n _ _ o returns this signal back to the | 4 live testing. the USB power only, a steady supply of 3.7V
attributes it to a minimum reader. ol |5 external power allows for further read range

movement threshold. From there
an estimated distance of the
Queen Bee can be attributed to a
particular range of RSSI values.

Replica Bee Hive Box with an external antennae.
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