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Re
ent studies show that birds 
an harness energy from turbulent atmospheri
 �ows, su
h as strong

intermittent gusts, whereas small and slow-moving unmanned aerial vehi
les are parti
ularly vul-

nerable to these 
onditions. This 
ontrast naturally raises the question of how birds a
hieve this

stability and e�
ien
y, and whether similar strategies 
an be adapted for unmanned aerial vehi
les.

Considerable resear
h is underway studying intera
tions between various bird �ight modes�gliding,

�apping, and soaring�and their responses to turbulen
e. Many of these studies employ opti
al

methods using multi-
amera setups to obtain �ight traje
tories of individual and �o
king birds. In a

similar attempt, we plan to study the aerodynami
 response of Ameri
an 
rows (Corvus bra
hyrhyn-


hos) to turbulen
e through stereos
opi
 �eld measurements. Ameri
an 
rows are among the most

intelligent animals, and although many of their behaviors have been widely studied, their ability to

extra
t energy from random gusts remains an open question. We aim to address this gap using pre
ise

stereos
opi
 te
hniques to quantify their �ight responses. Auburn, New York, o�ers an ideal resear
h

site, as Ameri
an 
rows exhibit abundant roosting a
tivities within a 
on
entrated 1.5-mile radius

during winter months. The present study establishes a pipeline to extra
t 3D traje
tories of �ying

birds like 
rows from stereos
opi
 �eld measurements. For preliminary analysis, we re
orded 
row

roosting a
tivities around Syra
use, NY, using two Canon R6 Mark II 
ameras equipped with 50 mm

fo
al-length lenses. Our work�ow addresses the multi-
amera multi-obje
t tra
king (MCMOT) prob-

lem through several distin
t stages, beginning with single-view obje
t tra
king. This stage involves

two sub-pro
esses: obje
t dete
tion�identifying birds individually within video frames�and obje
t

tra
king, where these identi�ed birds are tra
ked a
ross su

essive frames. Ba
kground subtra
tion

te
hniques 
urrently yield superior performan
e among various dete
tion methods by e�e
tively iso-

lating birds in motion from stati
 ba
kgrounds, thus simplifying subsequent tra
king tasks. On
e

individual dete
tions are established, these must be tra
ked 
onsistently a
ross multiple views. We

a
hieved optimal 2D tra
king results thus far using DeepSORT, a ma
hine learning-based tra
king

algorithm employing a Kalman �lter approa
h. This algorithm performs well under normal 
ir-


umstan
es but 
an struggle when tra
ked obje
ts exhibit sudden or abrupt 
hanges in their �ight

path, leading to high a

elerations. As a part of future work, we intend to study the performan
e

of di�erent position �lters to improve tra
king results in su
h 
onditions. Another future dire
tion

involves addressing o

lusions during ba
kground subtra
tion, where multiple birds might appear

as a single dete
tion due to overlapping. Additionally, obtaining a

urate extrinsi
 
alibration pa-

rameters for the stereos
opi
 
amera setup remains 
riti
al. Therefore, robust extrinsi
 
alibration

proto
ols are developed for ea
h re
ording session. These proto
ols involve �ying a wand-mounted

UAV a
ross the 
ameras' �eld of view. Subsequently, wand end-points along with sele
ted ba
k-

ground referen
e points are digitized using DLTdv8 software and then pro
essed using EasyWand

or MATLAB's Computer Vision Toolbox to perform bundle adjustment 
alibrations. Currently, our

e�orts are fo
used on integrating di�erent 
amera views using the extrinsi
 
alibrations to enable


omprehensive multi-obje
t tra
king a
ross views. This integration will fa
ilitate 
al
ulation of 
ru-


ial kinemati
 variables, in
luding velo
ities, a

elerations and their di�eren
es, providing deeper

insights into avian �ight dynami
s under turbulent 
onditions.
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