Making Drone Fleets Energy Efficient
A Case Study by Parker LORD

Parker LORD sponsors research to model energy
consumption for quadcopter package delivery drones

Retailers are offering ever-shorter delivery times to online
shoppers—in the case of Amazon groceries, deliveries can
be promised in as little as two-hours. These tight delivery
windows demand new strategies for last mile delivery.

Last mile delivery is the final stage of distribution, in which
a product is moved from its final warehouse location to
the customer’s doorstep, and it presents a challenge

for retailers. Using numerous delivery trucks can be too
cumbersome at the distribution center location, which is
often an urban lot, as well as in consumer neighborhoods.

Drones, with their small size, low operational costs, and
modest environmental footprint, offer an alternative

to truck delivery. Recent market reports indicate that
commercial drone market share is growing rapidly.

As drone use increases, in turn driving demand for the
construction of more distribution centers, the networks
will become complex. Researchers and companies are
currently exploring the logistics that will be necessary to
support these networks.

Part of the solution will be to ensure the efficiency of drone
traffic by optimizing power consumption. Energy efficiency
is not only a goal in and of itself; energy availability
determines a drone’s flight duration and achieving the
longest possible duration is fundamental to the business
model of drone delivery.
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How Carnegie Melon models package delivery drone
energy usage

The Carnegie Mellon University Robotics Institute
developed a detailed analytical model to estimate the
energy usage of drone-based systems, focused on last
mile deliveries in urban areas. The model mathematically
calculates a drone’s dynamic behavior and its various
power requirements, such as the power required to
overcome the force of gravity and the power required to
overcome drag from the rotating propeller blades.

It considers factors such as wind that affect drone
performance in the real world. Parker LORD sponsored
the Institute’s efforts by donating a SDMGX5-GNSS/INS
sensor, one of our high-performance navigation sensors.

To evaluate the accuracy of their energy model,
researchers at the Institute conducted a series of
quadcopter unmanned aerial vehicle (UAV) test flights to
empirically measure their energy consumption.

The quadcopter was equipped with a sensor suite,
including a MicroStrain 3DMGX5-GNSS/INS inertial sensor
which features a GNSS receiver and measures position,
velocity, and attitude using magnetometer, gyroscope, and
accelerometer readings. These measurements empowered
the research team to record the state of the system during
drone flight tests.

The research team conducted quadcopter test flights
using a pre-established route by altering the quadcopter’s
altitude, speed, and payload weight. These factors were
tested in various combinations for a total of 180 flights.
Data collected during the test flights showed the Institute’s
energy model to have 80 percent accuracy.

The Institute will continue its work, collecting additional
random test datasets and comparing them against
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blackbox approaches that use deep recurrent neural
networks (RNNs). The team also expects to test other
types of aerial systems, along with fixed wing aircraft,
providing a unified framework for aerial vehicle energy
estimations. Parker LORD is proud to continue its support
of these efforts, contributing to the development and
viability of drone delivery.
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As our work with the Carnegie Mellon University Robotics
Institute demonstrates, Parker LORD has the expetrtise

to be involved at any step of a product’s design cycle,
beginning with R&D and testing. Find out more at
https://www.microstrain.com/inertial-sensors/g-series.
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