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How to Make Drone Package Delivery Possible?  

By Jerry Hendrix, Director, UAS Research Programs at University of Alabama in Huntsville; 

Brian McHale, President, BGM3; and Dr. Donald High, CINO, Strategy Innovators, Retail 

consultant at Focal Systems and Store Intelligence. Photography by Thomas Meyer, Presi-

dent, AirRobot US, Inc. 

F rom 2015 to 2018, our team worked on drone package delivery for Walmart 
with FAA test sites, Measure, Workhorse, DARPA, and NASA Langley, NASA 

Ames, and NASA Armstrong. During this time, we filed over 100 drone patent appli-
cations for Walmart. From our experience, we share here the requirements  for a 
successful and profitable drone package delivery program, which are frequently 
missed.   

Batteries 

Batteries can be a big issue keeping drones from flying. Batteries can get too hot, 
the contacts can get corroded, and we never seem to have enough of them. As 
with all battery-powered devices, you need to consider  the range and power of 
your batteries.  Related factors include the effect of temperature, fire risks, safe 
storage, and swap times on drones.  

Weather 

All types of weather can impact flying air-
craft; too windy, too hot, too humid, or icy 
conditions. Set customers’ delivery expec-
tations in advance as weather changes for 
other delivery alternatives. Micro weather 
systems around tall buildings can create 
wind tunnels, so be prepared. 

Terrain  

Operating near the sea brings about salty air which impacts blades and batteries. 
Operating in high altitudes drains batteries faster, as aircraft works harder above 
sea level.  For rolling terrain, your aircraft must have additional sensors to prevent 
altimeter drift to ensure safe delivers. 
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 Cost  

In our opinion, only fully autonomous delivery has a strong ROI. Full operations must be completely automat-
ic, from flight check, package loading, take off, landing, and recharging. No human pilots or visual observers.  

Fleet 

You must do the math on the number of aircraft, number of possible deliveries in a day, and the demand for 
services to drive toward maturity. Organizations should think about fleet management and coordinating the 
many deliveries from a fulfilment center to make this profitable. 

 

 

 

 

 

 

 

 

 

 

Research Questions 

Over several years the University of Alabama Huntsville, under the leadership of Jerry Hendrix, Former FAA 
UAS Test Site Executive Director in Texas, has been conducting Unmanned Aircraft Systems (UAS) research 
in areas that will affect UAS package delivery. While in Texas, Jerry led a team conducting over 1,100 pack-
age delivery missions across Texas and in the Western states. Jerry’s research always brings him back to 
package delivery as a foundational business space and concepts of operations. Research has been on-going, 
trying to solve the enigma of that which is safe, efficient, and autonomous UAS package delivery. 

The following are ongoing research questions to be addressed  before full-scale package delivery 

becomes a reality. 

• Are UAS safe for operations over humans? 
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 • What are the regulatory considerations, and does the FAA require CONOPS and Safety Assess-

ments of any business operation? What about evolving regulations and their impact on delivery? 

• How can delivery be safely accomplished under varying conditions, such as differing electromag-

netic fields, weather, geography, altitudes, congested airspace, etc. 

• Privacy needs to be considered.  

• Effectiveness of UAS delivery solution integration into the structure of the market for corporations 

or organizations performing web delivery? 

• What is suitable impact Kinetic Energy (KE) thresholds for compliance to the Notice for Proposed 

Rulemaking for Operations over People? 

• What mitigation techniques and technologies assure a level of safety? Are parachutes necessary 

for safe operations in the National Airspace? Do powered and controlled parachutes for package 

delivery make the chutes unmanned aircraft themselves? 

• Effective mitigations to reduce the severity of penetration and laceration injuries to reduce colli-

sion severity for UAS operations over people for the proposed scenarios e.g., delivery and pro-

tection of society in deliveries.  

Other areas for consideration include:   

• Cyber vulnerabilities and constant effects of hacking evolution. 

• How does Autonomous operations fit into package delivery? 

• Technology refresh and the appropriate way to integrate these technologies to increase safe  

rapid delivery (Smart Dust, Morphing Aero-structures, Wireless Power, Autonomy). 

• The dilemma of commercial package delivery and meeting cost effective expectations.  



 
 
 
 
 
 

 

Data vs. Instore Data 
By Jeff King, Partner, Xforia Technology Solutions, Member of the Advisory Board, Retail 
Analytics Council 

S econd-quarter retail e-commerce sales in the U.S. grew by almost a third (31.8 
percent) from the previous quarter, and were up 44.5 percent year-over-year 

according to  U.S. Census Bureau data. Given this incredible surge, retailers in all 
channels are increasingly looking for more online external research sources to 
make sure they sustain this growth into 2021. 

This is even more important as ecommerce retailers are utilizing machine learning 
programs that are crunching demand, business and external data into valuable, 
real time models. Targeting campaigns are greatly skewed if you use traditional 
research. Product Recommendations models are very limited without online “next 
best” suggestions based on ongoing online research. Improving conversion rates 
and AOV are also impacted without the correct online research data added to the 
machine learning models. 

 

"We have traditionally relied on in-store research sources like NPD," said one VP of 
Ecommerce Channel for a large National Brand. "But we see a lot of data bias and 
incorrect algorithms when you apply that to ecommerce shoppers." Compound that 
with the dramatic shifts in various category choices due to the COVID-19 crisis and 
work from home requirements and retailers have some tough decisions to make. 
 
How do you build your predictive algorithms for your online sales if you only 
have traditional Instore Market Research (such as NPD, Nielsen)? 

"Secondary Research platforms for Apparel and Shoes have significant biases 
when they are used for online marketing needs," said Rhonda Textor, Director of 
Data Science at True Fit, a data driven personalization platform with 200 million 
consumers. Rhonda listed issues that their clients have mentioned over the last six 
months:  

• Instore data is fueled by the huge ‘baby boomer demographics vs. online data, 
which includes younger generations. 

• Instore data has "selection bias" due to availability issues, regional merchandis-
ing choices vs. online data that theoretically has all sizes and all color combina-
tions. 

source: Coresight Research 
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 • Instore data research reports lag actual sales by several weeks vs. online data research, which can be 
updated hourly. 

True Fit Genome Research Data platform is used by both single brand and multi-brand retailers to analyze 
the data of shoppers from 42 countries, plus the details of over 220,000 unique products from 8.4 million 
checkouts. "Apparel online traffic has increased 37-42 percent vs. its monthly run rate coming into the COVID
-19 shutdowns," explains Kristine Englert, Director of TrueFit Marketing. An example of this volume surge can 
be seen in Men and Women Denim online orders (below chart) across the TrueFit database. After the initial 
pandemic shock in March, consumers (especially men) jumped on ecommerce sites to buy clothes more ap-
propriate for the relaxed workplace environment. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Despite more online traffic, retailers have additional challenges. Unlike browsing through a store, an online 
shopper "reviews 4.7 items per visit," according to True Fit's Data Science team. Those "viewing occasions" 
must be targeted and seamless. 

According to Marketing Brainology CEO, Michelle Adams, "you need to understand the emotional response” 
from online shoppers during this COVID-19 crisis. Shoppers that traditionally visit a supermarket have a total-
ly different "emotional state" than the COVID-19 shopper working on their pick-up or ship-to orders. 

Marketing Brainology has been testing ecommerce sites over the past few years, leveraging advanced eye-
tracking and 16-sensor EEG to measure emotional engagement. "There is large variation in what they first 
fixate on," says Adams. "Not all images and parts of a page attract the same amount of attention." This caus-
es other items on a page to get overlooked. Using eye-tracking metrics, they can precisely measure what 
shoppers see and fixate on. 

"Our clients have been tirelessly studying their new COVID-19 shopping experiences," explained the Market-
ing Brainology CEO. Particularly important in ecommerce design is the following: 

• Group products in ways that help consumers solve problems in their lives. 

• Make pages visually stimulating in a way that engages shoppers. 

• Use color, vibrant images, and holistic product groupings. 

• Ensure images and/or layout do not break natural eye-tracking flow. 

Online eye tracking research has been valued for what we understand ecommerce shoppers see as well as 
for what is overlooked. Items that are out-of-sight are not good for online shopping! 

source: TrueFit.com Research Department  
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With the upcoming holiday season approaching and the potential continuation of COVID-19 “stay-at-home" 

requirements, it is essential that you use (COVID-19 appropriate) marketing research for hot products. It is 

also important to understand your new online shopping patterns and how consumers navigate your website 

and mobile platforms. It is clear that machine learning algorithms, online shopping patterns, and customer 

satisfaction reactions are all rapidly changing. 

source: Marketing Brainology Research  



 
 
 
 
 
 

 

Multipurpose Autonomous Robots Move Mainstream 
Extensible Architectures Accelerate Robot Adoption & ROI 

By Tim Rowland, CEO, Badger Technologies, a product division of Jabil 

A doption of autonomous retail robots is on the rise, 
especially as these rolling productivity boosters con-

tinue to prove their worthiness in keeping stores safe and 
shelves properly stocked. In particular, in-store robots 
have played a major role in alleviating the enormous 
strain placed on grocers during COVID-19 as they strug-
gle to support online ordering surges, overcome supply 
constraints and restricted resources while meeting the 
need to protect employees and shoppers.  

in addition to widespread shortages of popular items, a 
lack of automation has made it harder for stores to corre-
late real-time shelf data with Point of Sale (POS), ware-
house management and order management systems. 
When it comes to automating manual duties, robots 
shine as they are never distracted or bored with tedious 
tasks, such as monitoring inventory or inspecting floors.  

The beauty of robots is their innate ability to perform mul-
tiple tasks with extremely high degrees of accuracy, 
thanks in part to copious training, AI and machine learn-
ing. For instance, a robot can scan store shelves for 
missing, mispriced or misplaced items in two hours 
whereas comparable manual efforts typically would take 
up to two days. 

Robots designed with extensible technology architectures are best configured for 
expansion to meet evolving operational demands. This enables retailers to add 
functionality easily and incrementally, while maximizing returns on robotic invest-
ments.  

The Marvels of Multitasking  

The types of jobs ideally suited for robots are among the most error-prone tasks 
associated with store operations—inventory monitoring, price checks, restocking 
and order replenishment, planogram compliance, product location, etc. The reality 
for most retailers revolves around the fact that there simply are not enough re-
sources or hours in the day to effectively address the many obstacles that impact 
store performance and profitability. 

As a result, these robotic marvels of multitasking offer increased visibility and con-
trol beyond just what products sit on store shelves. Multipurpose robots can gather 
data points to fuel analytics and actionable insights across a retailer’s entire supply 
chain. The opportunity to connect the results of shelf scanning to corresponding 
department, category, vendor, sell-through and pricing data is key to enabling fast-
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 er replenishment and increasing Average Transaction Val-
ue, along with Net Promoter Scores on product availabil-
ity, loyalty, store safety, etc. 

In-store robots also can be programmed to assist in other 
parts of a store, including frozen foods, the bakery, and 
fresh produce areas, though this requires some extra 
training to capture and collect information through freezer 
doors or from products in bins or displays. Integration with 
other store technologies, including fixed cameras and 
RFID, for example, is relatively straightforward for robots 
built upon flexible hardware and software architectures. 
Additionally, there is the opportunity to add a plethora of 
sensors, including temperature, humidity, smell, gas, light-
ing, to name a few, as the data points that robots can 
monitor, measure, and report on.  

Future-Proof Automation Investments 
 

The process of adding extended feature sets to extensible 
robot architectures can be compared to performing a 

smartphone upgrade. As new applications become available, upgrades enable access to additional function-
ality. Taking that analogy a step further, consider the ease with which Square turned a smartphone into a re-
mote terminal that accepts payments. 
 
A similar approach can be used to equip in-store robots with additional sensors or other technologies to sup-
port evolving requirements. For example, robots equipped with ultraviolet-enabled accessories could make 
nighttime rounds disinfecting surfaces as part of a regular routine. Adding incremental value to in-store robot 
deployments is the best way to reap a rapid and sustainable return on investment.  
 
A recent example of incremental value comes from the growing interest in security robots to relieve the strain 
on security personnel suddenly overwhelmed with additional COVID-19 related duties. While security person-
nel enforce social distancing or take temperatures, autonomous robots can verify that exits are secured while 
ensuring fire extinguishers and defibrillators are properly stored. Through the use of Application Programming 
Interfaces (APIs), these robots can integrate reporting with existing security workforce management plat-
forms. 
 
Extensible architectures, common interfaces and APIs are critical to empowering the delivery of future-proof 
robotic and retail automation solutions. After all, autonomous robots are really a mobile computer on wheels, 
so opportunities to add features and functionality are bountiful. Moreover, the hardest part of autonomous ro-
bots’ survival “in the wild”—the ability to coexist peacefully around people while maneuvering safely and 
seamlessly in a real-world environment—already has been solved.  
 
Several years ago, healthy skepticism surrounded the notion that untethered robots would be fully accepted 
in retail environments. Since then, hundreds of successful deployments involving hundreds of thousands of 
robot miles have proven that robots are gaining widespread acceptance as a critical automation asset with 
rapid ROI opportunities. 
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