
MOBILE ROBOTS AND 
THEIR ROLE IN MODERN 
FULFILLMENT

Reimagining the distribution center with 
mobile technologies.
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In simple terms, distribution centers (DCs) are in the business 
of receiving goods in bulk, storing them as necessary, and 
then getting them out the door in the fastest, most efficient 
way possible to serve customers. Evolving consumer 
behaviors and expectations make consistent and successful 
order fulfillment a big, ongoing challenge for retailers, 
eCommerce companies, and logistics providers — especially 
because most are trying to meet today’s requirements with 
yesterday’s tools. 

The growing trend toward online consumer consumption, the 
mainstreaming of omnichannel fulfillment, and the huge spike in 
online grocery ordering experienced during the COVID-19 pandemic 
multiplied the challenges exponentially for these businesses. And 
all this is happening as consumer expectations for free delivery with 
ever-shrinking delivery windows continues to escalate (thanks, Amazon). 

Goods transport within the distribution center is the backbone of every 
operation. Whether that transport infrastructure is predominantly 
manual vehicle-based (carts, pallet jacks, and forklifts) or more 
automated — conveyor systems and Automated Storage and Retrieval 
Systems (ASRS) — that infrastructure is continuously tapped out for 
many warehouses.

http://www.berkshiregrey.com
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REWIRING TRANSPORT FOR 
FULFILLMENT 

Manual transport strategies are flexible, but they do not always scale 
efficiently for large operations with long travel distances. Traditional 
automation can deliver efficiency, but it can be inflexible and limit 
an operator’s ability to dynamically change their processes and thus 
hampers their ability to react to the changing requirements of operating 
in an omnichannel world. The essence of the problem: DCs today 
must operate in the eCommerce era (21st century), but their transport 
infrastructure is often stuck in the industrial era (20th century).

For years, the only DC metrics that really mattered were the operation’s 
cost as a percentage of throughput and cost per order processed. And 
while cost metrics are still vital to managing a distribution center, time-to-
order is rapidly becoming “the” metric for many DC leaders charged with 
supporting growth and delivering on customer expectations. Meanwhile 
the only thing that’s predictable is unpredictability, which puts a strain on 
traditional hard-wired, material-handling conveyance systems. 

DCs today must operate  
in the eCommerce era 
(21st century), but their 
transport infrastructure is 
often stuck in the industrial 
era (20th century).”
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DCs need to shift from traditional conveyance systems to a modern approach 
that can be flexible, predictive, and responsive. The ultimate goal is to 
get the right goods to the right place at the right time, in the most flexible, 
cost-effective, and repeatable manner possible. 

Traditional conveyance are bolted down and extremely inflexible once set in 
place. They require ripping-and-replacing or rewiring fixed infrastructure to 
meet demand and changing capacity requirements, which is not pragmatic 
for most DCs. Massive conveyor infrastructure costs too much and takes too 
long to deploy or redeploy. Automated Guided Vehicles (AGVs) have provided 
more flexibility and ease of redeployment, but they have presented their 
own challenges, most notably expense and integration, and have been most 
successful as bulk transport without sortation capabilities.

An increasingly popular choice for transport is the use of autonomous 
mobile robots. Advanced digital technologies have made mobile robots 
increasingly more autonomous — and a powerful potential ally for traditional 
conveyance systems. When deployed as coordinated teams from a 
centralized, AI- and software-driven point of control, autonomous mobile 
robots can provide efficient, cost-effective, and flexible transport that can 
also deliver granular sortation making these systems a highly dynamic 
fulfillment automation solution.

http://www.berkshiregrey.com
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OVERCOMING THE DESIGN 
CONUNDRUM

With today’s fulfillment systems, design planning is dominated by understanding the 
flow of material at the time of the design, sizing to allow for projected volumes, and 
designing for process consistency throughout the life of the system. The result is a 
conveyance system with some idea of how material currently flows through the facility. 
Even so, sometimes this design might be off because of incomplete information, flow 
changing over time, or both. 

But anticipating changing demand drives DC performance, which should dominate 
DC planning. Projected volume is just one component that will change over the life of 
a system. What happens if a facility designed to service 300 stores suddenly has to 
accommodate 20,000 eCommerce orders? Or, what if it has to adapt to the addition of 
some other solution in response to business changes?

The design conundrum: Should you design for now or ahead? Designing ahead for an 
optimistically high rate costs money, in equipment, facility sizing, and other related costs, 
and you still can get it wrong.

http://www.berkshiregrey.com
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Capacity management workarounds are all too often the solution. 
But these post-hoc retrofits often don’t fit seamlessly into the flow 
patterns of the original process. For instance, adding a high-speed 
sorter into a flow that was not originally designed to incorporate 
one often leads, in turn, to a Frankenstein conveyor system that 
also needs to be grafted in to support it. 

Built for a certain point-to-point speed, conveyors pretty much 
just roll along. But there are limited levers to pull to improve 
performance on a conveyor loop that runs around 100,000 square 
feet or more of a warehouse. There are no shortcuts to get a box 
from Point A to Point B at the other end of the loop. Purpose-built 
conveyances for one task are not easily re-deployable for others, 
resulting in slower performance or requiring a rip and reroute to get 
to another location.

Pure capacity isn’t the only wild card. Business KPIs change. 
For example: total throughput — warehouse to truck loading — is 
becoming increasingly important. Conveyance systems often can’t 
accomplish new requirements alone without an overhaul.

There are limited levers to pull 
to improve performance on a 
conveyor loop that runs around 
100,000 square feet or more  
of a warehouse.” 
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THE SOLUTION: DYNAMICALLY  
SHIFT AND EXTEND CAPACITY  
WITH MOBILE ROBOTS

Mobile robots can dynamically shift workloads in DCs. Are you 
experiencing unbalanced demand? With mobile robots, you can just 
dynamically move the capacity. More simply: If DCs need to change where 
something is going while it’s en route, there’s no need for it to re-loop 
around the whole conveyor system.

High-performance mobile robot fleets are controlled by centralized, 
AI-driven orchestration software that is continuously reasoning about 
where all the robots are and what they are doing, preventing collisions 
or traffic, while ensuring coordination of efforts in service to dynamic 
processes that include both transport and sortation.

http://www.berkshiregrey.com
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Using mobile robots to manage capacity provides you with many advantages:

• You don’t have to see into the distant future. 

• You can define and design flow for the commonality of needs, 
to get the basic system in place.

• You can then opportunistically redirect flow as necessary 
using easily re-programmable mobile robots and lightweight 
infrastructure (for example, stickers on floors) versus 
re-looping conveyors. 

• You can make dramatic, dynamic shifts in loading in the 
facility to address unbalanced demand — for example, push 
all your autonomous mobile robots to one side of the DC to 
handle an urgent demand flux. 

This approach works for both greenfield and brownfield DC 
fulfillment operations.

http://www.berkshiregrey.com
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FOUR WAYS MOBILE 
ROBOTS CAN HELP

Mobile robots can shave minutes off the time it takes for any 
item to make it through your facility. There’s no wasted effort 
with a robot, as it goes point to point. Plus robots are easily 
reprogrammable. 

Here are some common problems where an autonomous 
mobile robot system can solve capacity problems. Do any of 
them sound familiar?

http://www.berkshiregrey.com
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REDUCING TIME-TO-ORDER
Time-to-order windows continue to shrink, based on our 
experience with customers. It’s not uncommon to see KPIs that 
call for goods ordered via eCommerce to be picked, packaged, 
and out the door within two to four hours of customers’ clicks on 
the website.

Mobile robots can be great if you have many products (SKUs) 
and need to move some small portion of them at any given time. 
One example is a convenience-store replenishment system 
being fed from 20,000 SKUs in your warehouse.

Centrally controlled mobile robots are also ideal for situations 
requiring small, individualized transport: lots of orders, lots of 
SKUs, a small number of items per order and/or a high level of 
flow across a very broad network of sources and destinations. 
For example: eCommerce fulfillment, in which you are picking 
from 300,000 SKUs into 20,000 orders, each with one to three 
items going into containers or bags for shipment.

COST-EFFECTIVELY REBALANCE 
CAPACITY / RESIZE YOUR CONVEYANCE 
SYSTEM
With centrally controlled robots, there are relatively quick 
installations because there’s less fixed infrastructure. You can 
easily procure the robots, ship them to your site, calibrate them, 
and get them up and running quickly to handle capacity surges. 
To resize your system, add a few more robots. You can spread 
budget over a few years versus making a big upfront capital 
investment. 

1 2
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FAST AND INCREMENTAL 
DEPLOYMENTS OF WAREHOUSES
Perhaps you just can’t fully predict capacity or flows of 
materials through your DC fulfillment system. You want to be 
able to gradually increase capacity without having downtime or 
multiple installations. Mobile robots can have a big impact in 
allowing you to size your system for much shorter time horizons 
and easily add more robots as volumes grow or hold off on 
buying more capacity if volumes do not grow to plan. 

REORDER AND SEQUENCING OUTPUT 
OPTIMIZATION
Do you need to carefully control the reordering and sequence 
of items for destinations, including truck loading and retail 
store replenishment? Mobile robots can allow you to carefully 
control the ordering and sequencing of items going out of your 
system. Sequencing of outbound orders to facilitate store aisle-
friendly putaway has shown to be a major cost saver for retail 
enterprises. Coordinated mobile robot systems can be adapted 
to quickly and dynamically output the right orders at the right 
times in the right places for even the most complex flows.

3 4
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CHOOSING THE RIGHT MOBILE ROBOT SOLUTION

In choosing your mobile-robot-technology partner, the number-one priority is to make sure that  
your partner finely understands your business, your objectives, and your flow. 

Based on our experience working with customers (including four of the Fortune 50), here are the three most  
important considerations as of this writing.

Sizing/scalability and fit-to-flow are key: The best mobile-robot 
strategy for a DC with large-density, lower-turnover inventory 
isn’t the same as for a DC with fast-access, high-throughput, and 
high-volatility inventory. (Berkshire Grey mobile systems excel at 
the latter.) Also, look for a partner that takes a considered approach 
(measure often, cut once) instead of a one-size-fits-many approach, 
with the defined processes and results measurements to reinforce it.

Don’t overlook upstream and downstream processes: If not fully 
understood and addressed, input and output to your mobile robots 
can create bottlenecks that affect performance and ultimately costs. 

For example: Consider timing and ordering. If you need to load a set 
of 10 different items into your system such that they all come out 
together, and you put nine items into the system early in the day, but 

the last item isn’t loaded until the end of the day, your mobile robots 
need to put those nine items somewhere, taking up capacity. That 
may not be the best, most efficient place for that kind of storage. 
Conversely, if you got that last item there sooner, you could have 
processed more items over the day.

Go beyond a black-box approach: The system your vendor designs 
must work not only on paper, but it must also work in reality as soon 
as it hits your DC. This means finely understanding the process of 
putting items into your system and taking items out of the system. 
And understanding the effect on the performance on your system. 
This is the only way to get the proper design and sizing for your 
system, and it starts during the sales process. Ask about proven, 
advanced (and multiple) simulations.

http://www.berkshiregrey.com
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ABOUT BERKSHIRE GREY 

Berkshire Grey is a robotics and AI company delivering retail, eCommerce, and logistics fulfillment automation to global companies. Berkshire Grey helps 
customers radically change the way they do business by combining AI and robotics to automate omnichannel fulfillment. Berkshire Grey solutions are a 
fundamental engine of change that transforms pick, pack, and sort operations to deliver competitive advantage for enterprises serving today’s connected 
consumers. 

+1 (833) 848-9900   |  www.berkshiregrey.comRADICALLY ESSENTIAL. FUNDAMENTALLY FORWARD.TM

© 2021 Berkshire Grey, Inc. All rights reserved.

Autonomous mobile robot systems can reduce overall operating 
costs by simplifying upstream and downstream processes. With 
the ability to organize goods in-flight so that they can be moved 
upstream in more efficient batches and flowed downstream 
in just the right orderings, autonomous robots can streamline 
downstream processes like in-sequence truck loading for in-store 
shelf replenishment.

When coupled with software- and AI-driven centralized 
management and the right strategy, mobile robots can let you 
virtually rewire transport in your warehouse dynamically to serve 
the business at hand, to the delight of customers, your senior 
management, and the bottom line. You can continually smart-size 
transport, while kicking process bottlenecks to the curb.

Pras Velagapudi, Ph.D., is Director of 
Engineering at Berkshire Grey where 
he co-leads the development of key 
technologies for robotic transport and 
picking for material handling applications. 
Prior to Berkshire Grey, Pras organized and 
co-led research and development of novel 
planning, manipulation, and perception 
software for mobile manipulators at the 
Carnegie Mellon Robotics Institute.
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