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AI can be used to replace humans for 
activities involving routine and repetitive 

tasks.  But AI, and machine learning in 
particular, are also used when data sets 

and speed of computation are simply 
too complex or too fast for humans to 

do effectively.  This is where warehouse 
technology solution providers are 

applying AI. 
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Summary 

Artificial intelligence (AI) is hot. Billions of dollars in venture capital have 
been invested in AI firms, including firms that focus on solving supply 
chain problems. Machine learning (ML), a subset of AI, is particularly hot. 
Interestingly, while AI is not a new technology in supply chain manage-
ment, so much more data is becoming available for analysis, that we’re 
seeing a new focus on using these techniques to improve supply chain ap-
plications, including warehousing technologies. 

What Is Artificial Intelligence? 

Any device that perceives its environment and 
takes actions that maximize its chance of success 
toward some goal is using artificial intelligence in 
some manner. This includes a vast range of tech-
nologies – like traditional logic and rules-based 
systems – that enable computers to solve problems 
in ways that at least superficially resemble human 
thinking. 

But most operations researchers would not consider heuristics and com-
monly used forms of statistics to be AI.  In short, the scope of AI is 
disputed.  As machines become increasingly capable, many tasks that were 
once seen as requiring intelligence, have now become routine and these 
tasks (and the math that powers them) are no longer considered to be AI.   
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In this report, we will refer to AI-based applications as the set of techniques 
that use advanced computational techniques in relatively new ways to im-
prove supply chain processes in general and warehousing in particular. 

Machine Learning Applied in Warehouse Management 

For warehouse applications, self-modification is an important characteristic 
of machine learning. Self-modification, with its ability to adapt to changing 
situations, is good for dynamic data sets, where the relationship between 
the dependent and independent variables is fluid. When the predictive 
power of an algorithm changes, machine learning can recognize this degra-
dation and create a new input-output relation, offering more robust 
predictive power.  

Machine learning’s ability to adapt to changing conditions makes it a par-
ticularly good fit for today’s e-commerce warehouses, where new orders 
are continually introduced into the existing work load. Waveless ware-
house operations are a strong fit for machine learning. Adam Kline, a Sen-
ior Director of Product Management at Manhattan Associates (the largest 
supplier of warehouse management systems), explained how Manhattan’s 
Order Streaming capabilities leverage machine learning to sense and adapt 
to changing conditions and priorities in the warehouse. Pick density may be 
the initial priority, but as carrier cut-off times approach, meeting service 
level agreements (SLAs) for orders takes precedence. Here, machine learn-
ing is used to predict the time required to complete work. An optimization 
algorithm then uses those results to balance competing requirements to 
make optimum use of available capacity. 

Machine Learning and Automated Warehouses 

The large logistics services providers have already initiated pilot projects 
for autonomous mobile robots and the market is poised to explode. The 
first generation of AMRs for the warehouse were designed to be operated 
in a section of the warehouse off limits to humans.  Increasingly, warehouse 
AMRs have vision systems that allow them to navigate safely around hu-
mans and share common transit paths. Machine learning technologies drive 
these vision systems that typically rely on “supervised training” to show a 
robot how to safely navigate through a warehouse. 
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AMRs from Vecna Robotics Rely on AI in Their Vision Systems 

In supervised training, a robot is repeatedly shown many related pictures.  
To be able to navigate safely, the robot can “learn” to avoid coming in prox-
imity with those objects. For example, to learn how to identify (and avoid) 
running over these objects, the robot can be shown pictures of torn card-
board of different sizes, shapes, and colors and in different lighting 
conditions on a cement floor.   

Second-generation AMRs Are Designed to Work in the Same Work Space 
as Humans – LocusBot Working with a Warehouse Worker 

A warehouse is often a chaotic environment. An aisle that is clear one mi-
nute, can be obstructed the next. When training a vision system to 
recognize and react to its environment, robots in warehouses are apt to dis-
cover things they have never seen and don’t know how to react to.  Daniel 
Theobold, the Chief Innovation Officer at Vecna Robotics, explained that 
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the company’s robots come with “remote assist” capabilities. The robot can 
ask for help and a human can remotely provide supervision. Vecna believes 
that this feature also allows the robot to learn from its environment more 
quickly. 

Locus Robotics integrates machine learning into its second-generation 
AMRs.  The company believe this allows its robots to become more produc-
tive over time. The Locus robots – called LocusBots – and humans engage 
in waves of picks. A wave is a large batch of orders passed down from a 
warehouse management system and worked until all have been completed. 
The order selector moves in a straight path down an aisle. Robots are doing 
interleaved order fulfillment – the bot stands next to the slot to be picked 
before the picker gets there. Once that location has been picked, the bot 
moves to a separate row, which is being picked by a different picker, and 
stands in front of a different slot, until the picker in that row gets there and 
picks the order. In this instance, machine learning is used to efficiently posi-
tion bots in front of workers and make sure workers are fully utilized. 

Recommendations 

Because AI talent is so expensive, unless the supply chain is a source of 
strategic differentiation for your company (as it would be for a large logis-
tics services provider), rather than attempt to develop it internally, it 
probably makes sense to work with an established supply chain company 
or AI startup to develop these types of sophisticated solutions.  This is par-
ticularly true as a recent ARC Advisory Group survey shows finding 
qualified applicants who want to work in the warehouse is significantly 
more difficult than it was just a few years age.  

It is also worth noting that established warehouse software and technology 
companies are anxious and willing to work on innovative new AI and ma-
chine learning applications and that they have a strong operational research 
talent.  

This article is a condensed version of an ARC Insight published on May 24th, 2018. 
The condensed version was created on behalf of Manhattan Associates. For further 
information or to provide feedback on this article, please contact the author at 
sbanker@arcweb.com.  ARC Views are published and copyrighted by ARC Adviso-
ry Group. The information is proprietary to ARC and no part of it may be 
reproduced without prior permission from ARC. 
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