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     he 20th century dream of flying
cars has never seemed closer. Drones
are being used on farms and
construction sites around the world
for mapping and monitoring; they
deliver essential medicines in remote
areas, and in leafy suburbs pilot
programs are delivering groceries
by drone.
 
But this is just the first step. Scientists
envision autonomous air-taxis ferring
people and goods high above city
streets. These redesigned helicopters
with six or more rotors and electric
engines will be quieter, safer and
faster than either cars or the 

helicopters we see today.
 
But before urban air mobility can
unlock gridlock, urban air flow needs
to be better understood.
 
As terrain, cities are different than
the suburbs, mountains, fields or
construction sites where drones fly
today. Consequently, before we see
drones being flown in big cities, some
real challenges need to be overcome.
 
Urban wind tunnels (or ‘street
canyons’) increase wind speed and
turbulence. At the city street level,
residents may notice higher 

Air mobility has the potential to release the gridlock strangling the
streets - but before we can take to the skies above the city , there are
some problems which need to be solved .

T

“3D models generated
by Pix4D and merged
with 3D wind
components are
paving the way for
the future of Urban
Air Mobility.”  - Peter
Wambolt

IS DRONE MAPPING THE KEY TO
UNLOCKING URBAN AIR MOBILITY?
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A student Launches a senseFly eBee Drone



temperatures from the urban heat
island effect. Drone pilots may
feel the Venturi effect, as the breeze is
funneled into the relatively narrow
gap between buildings, increasing
wind speed dramatically, or thermals
from increased surface temperatures.
 
Because of the sheer density of
population, there is little room for
error in urban operations. Any drone
program in a city needs to be
absolutely safe.
 
A team from Embry-Riddle
Aeronautical University and Gaetz
Aerospace Institute is studying the
effects of urban landscapes on drones
by using Pix4D software. The project is
one of the first of its kind, and will
pave the way for the future of urban
air mobility.
 
The study is taking place in Kosovo, as
many of the country’s urban
environments are relatively sparsely
populated following the war in the late
1990s, and it would be extremely
difficult to get permission to fly in a
similar built-up area in the United
States. Still, getting the equipment to
Kosovo from the US was one of the
trickier challenges of the project!
 
Taking specialized measurements calls
for specialized equipment. To
measure wind velocity and turbulence,
the team relied on sonic anemometers
mounted on the DJI S1000. The
octocopter drone is particularly stable,
so it provided a solid foundation for
hosting the sensors.
 
The team flew the S1000 and its sonic
anemometer payload to measure the
fluctuating wind within the
atmospheric boundary layer. The
atmospheric boundary layer is the
atmosphere adjacent to the earth’s
surface and can extend up to about a
kilometer above the ground. Surface
conditions affect what happens above
- heat from the sun hitting the earth
and radiating back out, temperature
differences creating pressure
differences and creating wind, or
buildings disturbing the flow. As well
as the octocopter, the team flew a
 

senseFly eBee and a DJI Phantom 4
with the free flight planning app,
Pix4Dcapture.
 
The datasets were wildly different in
size. The group mapped some
individual buildings, collecting less
than a hundred photos. In contrast,
the largest area covered was 400 

acres (1.6 square km), which was
captured in 1,500 images.
 
Once all the images were captured,
they were processed in Pix4Dmapper
photogrammetry software. In addition
to the RGB and multispectral images,
the team worked with a CSV file from
the sonic anemometer.
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Figure 2: Urban Canyons Cutting Through a City Block.
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Figure 1: The Large Group Meant That There Was Plenty of Eyes on The
Drones at All Times.



Processing the data took
as little as one hour for
the smallest dataset -
and 15 hours for the
largest. Most of the
projects were smaller,
and Peter Wambolt, UAS
Project Manager at
Embry-Riddle
Aeronautical University
and team were happy
with the “Quick
processing time.”
 
They also liked that the
results were “Easily
exportable to others,
and able to operate with
or without the internet.”
 
We use road maps to
navigate the city streets. 

Dr. Adkins continues: “We can take
models of different types of cities
with different footprints - because of
course you can’t observe every single
city and its intricacies, but we can
make better models.”
 
“This was the first field campaign of
what we hope will be many to come,”
says Dr. Adkins. “Now we’re more
confident with Pix4Dmapper and the
workflow, we want to get up higher,  
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Figure 3: The Church of The Black Madonna In Vitina-Letnica, Where It Is
Said That Mother Teresa Found Her Calling.

https://www.pix4d.com/blog/city-
drones-urban-air-mobility

https://www.pix4d.com/product/pix4d
mapper-photogrammetry-software

https://www.pix4d.com/product/pix4dc
apture

get into more challenging spaces, and
see where the science leads.”

But aerial maps won’t be
sufficient to map the
skies. Roads remain static
for years but the terrain
that is the sky changes
from moment to moment.
 
Dr. Kevin Adkins explains:
“One of the challenges
with urban areas is that
each city is so different, so
it’s hard to make
generalisations. But if we
can identify problematic
areas, then we can
investigate those more
and identify areas of
concern.”
 
Rather than create a map
of every single city around
the world, teams like that
from Embry-Riddle 

Aeronautical University hope to
create fluid dynamic models of air
flow in one specific area. By creating
a model of a limited and relatively
static area, the formula can be
checked and rechecked against
various real world conditions before
being extrapolated into other cities
around the globe. “That will tell us
two things,” says Dr. Adkins. “It will
tell us how well the model is working
and it will help us create better
modeling schemes.”
 
 

Figure 4: Recreating the Model in Pix4Dmapper.
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