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Presentation Outline

# Background
# Study Area + Methods
# Results

Objective 1: Compare an automated count (i.e., Imaged) to
biologist counts.

Objective 2: Apply a machine learning approach to detect and
count blackbirds.

Objective 3: Manually count and classify blackbirds by species,
age, and sex to understand seasonal phenology.
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Flock composition is subject to change throughout the sunflower damage
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Drones enter the wildlife research scene
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Research Objectives

« How does an automated count method (i.e.
Imaged)
compare to biologist counts?

 Can an A.l.-based detection model be
developed to count

blackbirds?

 How does flock composition change throughout
the sunflower damage season?
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We operated two drones to capture blackbird footage in
commercial sunflower and adjacent cattail throughout ND

DJI Mavic Air II:

» Aggressor drone

* Collects composition
footage

Study Sites:
Commercial sunflower fields
and adjacent cattail in ND

*September — October
®Following spray trial (n=57)
A Standalone (n=27)

DJI Mavic Pro:

» Stationary drone

* Collects flock size
footage
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# Results

Objective 1: Compare an automated count (i.e., Imaged) to
biologist counts.
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How does an automated count method (i.e. Imaged)
compare to biologist counts?

N\l Estimating blackbird flock sizes

@ jessica.duttenhefner@ndsu.edu (not shared) Switch account

* Required

MANUAL

How many vears of experience do yvou have estimating bird flocks? *

*Self-reported experience ranged from 0-25 yrs.
*Instructed to:
«Provide estimates for all 60 video frames in a single sitting
«Make quick estimates (5-10 seconds/photo)
«Limit their count to birds within the sky background
=Zoom in on photos when needed

AUTOMATED

RESULTS: AUTOMATED COUNT



Biologists are highly variable in estimating flock sizes

Ranged from

57-6,272 birds
(1,489 + 1,374)

Ranged from

25-50,000 birds
(1,138 £ 2,303)

AUTOMATED
MANUAL

Spearman correlation
R =0.94, p <0.001
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Biologists are highly variable in estimating flock sizes
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Difference between automated and
biologist estimations (%)

Ranged from

57-6,272 birds
(1,489 + 1,374)
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Ranged from

25-50,000 birds
(1,138 £ 2,303)
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Fixed Effects Estimate
Flock size 0.006
Photo order -0.122
Experience -0.292

Random Effects Variance SD
Biologist ID 906.6 30.11
Residual 1149.8 33.91

RESULTS:

¢ AUTOMATED COUNT

¢

A.I. MODEL

OMPOSITION
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Objective 2: Apply a machine learning approach to detect and
count blackbirds.

BACKGROUND ¢ METHODS ¢ RESULTS ¢ SUMMARY ¢ ACKNOWLEDGEMENT



Can an A.I.-based detection model be developed to count
blackbirds?

COUNT



Applying Machine Learning
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Applying Machine Learning

X
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Applying Machine Learning
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The performance of a detection model 1s limited in this
study system

true positives
true positives + false positives + false negatives
true positives

true positives + false positives
true positives

true positives + false negatives

MANUAL (JLD) Accuracy =

Precision =

NOT A BIRD

Recall =

ACCURACY 25.4%
PRECISION 86.3%
RECALL 26.4%

NOT A BIRD

FASTER RCNN

LIMITATIONS

COLOR CONTRAST BIRD SHAPE  IMAGE QUALITY DEPTH PERCEPTION

RESULTS: ¢ AUTOMATED COUNT ¢ A.lI. MODEL ¢ COMPOSITION



Not a lost cause: Future steps to improve the detection

Training
Faster-RCNN
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Not a lost cause: Future steps to improve the detection

model

SHUTTER SPEED

MOTION

FEFRRRREREE

1/2sec  1/4sec  1/8sec  1/15sec 1/30sec  1/60sec  1/125sec 1/250sec 1/500sec 1/1000 sec

https://jnrphotovideo.com/what-is-shutter-speed/

LIMITATIONS

COLOR CONTRAST BIRD SHAPE  IMAGE QUALITY DEPTH PERCEPTION

RESULTS: ¢ AUTOMATED COUNT ¢ A.1I. MODEL COMPOSITION
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# Results

Objective 3: Manually count and classify blackbirds by species,
age, and sex to understand seasonal phenology.
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How does flock composition change throughout the
sunflower damage season?

4%
Labellmg -
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Determining flock composition of mixed-species blackbird

flocks
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Determining flock composition of mixed-species blackbird

flocks
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SEX & AGE

RESULTS: ¢ AUTOMATED COUNT ¢ Al. MODEL & COMPOSITION



Our observations are consistent with the migration timing
hypothesis, but not wintering distance

Molt
Timing
Hypothesis

Proportion

01 SEPT— 10 SEPT 11 SEPT —20 SEPT 27 SET™™=SefERl 01 OCT-100CT  110CT-200CT 21 OCT-30 OCT
Species Unldentlﬁed

ANALYZE MORE

PHOTOS!

o [
Wintering
[

Distance

L d

Hypothesis
0.00 x
01 SEPT - 10 SEPT 11 SEPT —20 SEPT 21 SEPT -30 SEPT 01 OCT - 10 OCT 11 OCT-200CT 21 OCT-30OCT
Sex/Age M AHY+ males HY males Females

Proportion

RESULTS: COMPOSITION
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Technological advancements will continue to make drones more
efficient

This research has taken

Important steps in:

» Identifying limitations

* Determining the
feasibility of
developing an Al
detection model

Future Implications:

The development of fully
~ autonomous bird control
system to:

* Decrease the bird
damage
Decrease the cost and
labor involved 1n
protecting their
livelihoods
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