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Measuring olfactory investigation typically involves the presentation of one or more
odors to a freely-moving animal and examining the resultant behavior. This
orocess can be extremely time consuming, as the animal must be observed by a
numan and manually assessed. DeepLabCut (DLC) Is an open source markerless
pose-estimation software package that utilizes convolutional neural networks and
machine-learning to analyze videos and output coordinates tracking various user-
defined points on laboratory animals. Thus, this software allows for the position of
specific body parts to be quantified without having to manually observe the animal.
In this way, olfactory investigation can be assessed in a high throughput manner.

Training the model

(0]
o
'] I 1

Nose
Head

Left Ear
Right Ear

(0))
o
PR |

1N
o
|

N
o
L

The goal of this project was to establish DeepLabCut in the Dewan lab. We want
to analyze how olfactory investigation is influenced by both neuromodulators and
the olfactory receptor repertoire. We are also interested in how olfactory
Investigation is correlated to with neural activity in the olfactory cortex.

-~ Rear

Percentage of frames (p>0.95

o
1

| | | |
200000 400000 600000 800000

Number of training iterations

rcc.fsu.edu

We utilized servers and GPUSs
that were sourced through the ~ The percentage of frames in which positions

View. of an View _of a mouse with a View of a mouse with a Research Computing Center at  were estimated with high confidence (p>0.95)
unmanipulated microendoscope cannula targeting the FSU. according to the number of training iterations.
transgenic mouse olfactory cortex

Frame extraction and labeling

DeepLabCut:

a software package for
animal pose estimation
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DeepLabCut uniformly extracts ~200 frames from 4 videos that
are presented to the user for labeling
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Mapping the odor plume using a
photolonization dctor (PID)
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Summary & Future Applications

_ DeeplLabCut is a robust tool for pose-estimation in laboratory animals without the
o * M | | need for manual behavior classification. The positional output of DeepLabCut can
200~ 400 600 be processed to determine animal behavior in relation to olfactory stimulation. The
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positional and extrapolated behavioral data can be utilized with other methods In
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