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Honeybees are Vital Pollinators

* >80 crops

« ~ $550 billion globally

« ~ $29 billion for the US

* 1f bees die, agriculture will suffer.
e 2025: ~ 62% of US bees lost
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Background (1/2) - thermoregulation
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Temperature deviation -> bee thermoregulation
-> ]lost honey production.
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Background (2/2) - treatment @

Control Hive

(5 in total) Currently: Beekeepers add 1ce-packs

Q’E More
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Treated Hive . Y
(5 in total) if ice-
treated

Our goal: How to automate ‘ice-packs’/treatment?
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Problem Statement: automate treatment @
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Outline

= ¢ Dataset & Experimental Setup
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Dataset & Experimental Setup @ =
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California Irrigation Management Information
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Outline

= ¢ Proposed Framework: EBVC
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Overview (2/2): EBVC Software @ .
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e Proposed Framework: EBVC
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EBVC for Thermal Modeling

model

Q: What will the temperature be, with/without EBVC?
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EBVC for Thermal Modeling

model

Q: What will the temperature be, with/without EBVC?
A:

0(t)
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— P(t)
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EBVC

for Thermal Modeling

model

Q: What will the temperature be, with/without EBVC?
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Newton’s law of cooling Solar radiation ! EBVC
Thermal diffusion Honeybee thermoregulation
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EBVC,_ 4. for Improved Thermal Modelling m
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Control Theory: P-Controller
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e Proposed Framework: EBVC
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EBVC for Honey Production Modelling

honey

Wall Temp, 6
Bee Effort P> Yw

for Cooling 1°C cooling o« 12g honey

Core Temp,0

Bee Effort )
for Heating 1°C heating < 3g honey
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EBVC

honey 0T Honey Production Modelling ™=

Wall Temp, 6,,

Bee Effort

for Cooling 1°C cooling « 12g honey

Core Temp,0

Bee Effort .
for Heating 1°C heating < 3g honey
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(Fixed thresholds: we can do better than that.)
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Outline

= ¢ Experiments
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Baselines: A3000- $15.458
1. FCFS: First-Come First-Serve E 2500, ?3'255 fit

: =) 11.04 g
2. Fixed threshold 6,,, = 33°C, 2 2000 _ loons B proli

— 0 &£ 1500 ' 3 ‘
‘9HT =367C ° $6.62 ‘:_:
5 $4.42 3 Cost of EBVC
g o0 $2.21 E
$0.00

0_
Hive 1 Hive 2 Hive 3 Hive 4 Hive 5

Estimated gain: ~ $71 / year

+ Even more: pollination benefits
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