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Overview: Unbiased Detection of Insect Behavior Experiment Setup
Artificial intelligence (Al) can revolutionize the study of insect behavior by Main Goals: > Copper wire coils in the Helmholtz configuration are utilized to

| create a static magnetic field.
| > Raspberry Picaptures videos, controls current through the coil,
and logs the state.
=> Camera fully adjustable so data can be recorded at various
angles.

analyzing their positioning and movements. For ants, Al can investigate their = Observe antsin the presence of an electromagnetic
repsonses to human-generated electromagnetic fields, aiming to detect any ﬁﬁld SW'tCh'tng tt_>e|’Tween on/ (')k];]lc t% di:]eCt Z_GI]E?VIOFGI
biological impacts. Previous iterations of this project relied on classical canges potentially Tesponsivle Ly the radiation.

S _ _ _ _ _ =>» Train a deep neural network to detect changesin
conditioning; this study explores whether Al can identify patterns in behavior. insect/animal behavior caused by EMF.

-=> Model could learn from factors
from time of day, movement of
wires, compasses, lights, etc
Instead of behavior

Examples of preventing
confounding variables during
the data collection include

Results & Discussion

Confusion Matrix

Control Data:
The model seems to

0.0

| The saliency maps show a similar heatmap that computes the gradient of the class ants behaviour.

| score with respect to the input pixels, resulting in a map that indicates how a change in
each pixel would affect the prediction. |
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Software Pipeline/ Model Architecture Overview + Progress

The Model Architecture, is a Deep Learning Convulutional Neural Network (CNN) Model which specializes in image recognition

and classification.

= To model movement, we send multiple contiguous frames by frame stacking the images in the channel dimension for the

Input tensor.

-> Updated Software Pipeline to become faster and more consistent than the original through changing image conversion from
NPZ = PNG conversion. Can now process 1 million+ frames in less than 24 hrs instead of around a week (188 hours)

| -

|
|
|
| Conclusions/Future Work

=> Our findings indicate that models are highly susceptible to

Stuff You Run Under The Hegd Results - Created a Unified Runner which allows for | | shortcutlearning and significantly influenced by covariates. |
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Cl > git clone https:/github.com/Elias2660/Unified-bee-Runner.git e erip - : T . . . .
( — ] A chopter ¥ LT > Multiple frames now allowed; showed | | & Inthe future, the model and pipeline should be run on more |
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