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Innovation in Transportation: The case of drones

Wy do we use drones’?

e Current monitoring methods have significant drawbacks

® requced coverage

® hidden points in video due to point-of-view

® —Or monitoring large areas other methods are chosen (Smartohones or GPS devices)

® privacy concems
e reduced penetration in traffic

® Jack of naturalistic data

e Drones’ technical characteristic can overcome these Imitations

e [£XiSting experiments at very small scale (one-two intersections or minor roads)

e Simulation studies - mainly path optimisation algorithms

g ik =)

o HEAS = . | =
“ragmatizZing an actual swarm of drones for massive data collection
nad not been conducted betore
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Innovation in Transportation: The case of drones

esigning the expernment

one of the most congested European cities

? Aﬂq@ﬂg G alalgla — dense urban environment
J colouUlD ==

queues, spllbacks
multimodal traffic

NMorming Peak Hours [8:00 - 10:30]
5 days
10 drones
5 fignts per day

10 km road network
Low | Medium | High Volume Artertals
\ore than 60 intersections (signalised or not)
30 bus stops

Over 500,000 trajectories!
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Challenges

e Hind & Commit 10 authorized plots for & working days
a. Understand requirements and tasks

e HNd safe locations to use as take-off/landing areas
e Special authorization to iy 10 drones over the city centre

e Choose the best hovering points

a. lestflignt to scan the study area based on original flignt plan
0. ldentity points where traffic Is visible at the arterials of interest
C. owam reaching the hovering point at the same time

d.  Not far rom take-off/landing areas

e.  Connectivity Issues

® Synchronize recording

e npredictanle factors

a,. Weather Conditions
D, Strkes
c. Drone falures
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Challenges

Nt Duration
e recording

_mited Drones' Fig
changing
batteries

— hovering

f e going to
position

i ) the drone reaches its hovering point

i) confirm all drones are in position & start of recording
BT,

o iii) end of recording & drone returns to home
',_',' _'-' "_." "—-: : >
9:00 9:30 10:00 10:30
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Innovation in Transportation: The case of drones
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Innovation in Transportation: The case of drones

Venicle Relocentincation

Barmpounakis, Emmanouil, and Nikolas Geroliminis. "On the new era of urban traffic monitoring with massive drone data: The pNEUMA large-scale field
experiment.” Transportation research part C: emerging technologies 111 (2020): 50-71.
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Barmpounakis, Emmanouil, and Nikolas Geroliminis. "On the new era of urban traffic monitoring with massive drone data: The pNEUMA large-scale field
experiment.” Transportation research part C: emerging technologies 111 (2020): 50-71.
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\inor Roads - /O Diagrams
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Barmpounakis, Emmanouil, and Nikolas Geroliminis. "On the new era of urban traffic monitoring with massive drone data: The pNEUMA large-scale field
experiment.” Transportation research part C: emerging technologies 111 (2020): 50-71.
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OD Information (Intersections

Barmpounakis, Emmanouil, and Nikolas Geroliminis. "On the new era of urban traffic monitoring with massive drone data: The pNEUMA large-scale field
experiment.” Transportation research part C: emerging technologies 111 (2020): 50-71.
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\ultlane Time Space Diagrams
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Innovation in Transportation: The case of drones

Shockwave ldentification
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\ultimodal Interactions (Bus Stops
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Experiment In Pully, VD, switzerland

Total: 24 spg s

|
Kim, S., Tak, Y., Barmpounakis, E., & Geroliminis, N. (2024). Monitoring Outdoor Parking in Urban Areas With Unmanned Aerial \/ehicles.
IEEE Transactions on Intelligent Transportation Systems
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=xperiment In Nairobl, Kenya

May 2022
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Experiment in Songdo, south Korea

septemoer 2022

EPFL
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—xperiment In Manchester, United Kingdom

November 2027

Espadaler Clapes, J., Fonnod, R. , Barmpounakis, E. and Geroliminis, N. (2023), Continuous Monitoring of a Signalized Intersection Using Unmanned Aerial
Vehicles, In the 26th IEEE International Conference on Intelligent Transportation Systems, September 24-28, Bilbao, Spain - Best Paper Award
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=xperiment in Manchester, United Kingaom

November 2027

70
40

- 60

- 30

'
o

T
Jo8
o

Speed [km/h]
Speed [km/h]

]
N
S
T
W
o

- 20

10

10
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