
 

Manufacturers need to move raw materials, work-in-process, parts, tools and finished goods 

around the plant as well as efficiently remove scrap and other waste from the facility.  

Manual labor isn’t the answer – with unemployment near all-time lows, there are too few 

workers, and the materials are often too heavy or dangerous (i.e., sharp edges) for humans to 

move safely. Additionally, manual labor is too costly and can be too slow for all of the material 

that needs to be moved to keep the plant operating. 

So manufacturers have turned to automated systems, AGVs (Automated Guided Vehicles) and 

AMRs (Autonomous Mobile Robots). Both have their benefits in today’s manufacturing 

facilities. So what’s the difference? 

AGVs: The Basics 

AGVs, which have been around more than 50 years, consist of one or more 

computer-controlled, wheel-based load carriers (normally battery powered) that runs on the 

plant or warehouse floor (or if outdoors on a paved area) without the need for an onboard 

operator or driver. They are very efficient moving materials between two points in a repetitive 

fashion.  

The oldest AGVs use rails. Though rails are still an option, most of the newer AGVs rely on 

magnetic guide sensors or laser guidance. Some use sensors or guides embedded in a facility 

floor, others move along a predetermined path set by smart tape – a series of QR codes which 

are printed and laid in any formation. If the manufacturing facility is very static, and has 

remained unchanged in decades, AGVs meet the materials handling needs of today and are 

likely to continue to do so in the future. 

“AGVs are best suited to working in structured environments in the absence of humans,” 

Jonathan Wilkins, Director, EU Automation, wrote in an Automation.com article.  

https://www.automation.com/automation-news/article/making-the-move-to-mobile-facing-advances-in-mobile-robotics
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AMRs: The Basics 

AMRs are robots built with the on board intelligence to autonomously move and perform some 

task, usually without any modifications to the facility. These robots come with different weight 

capabilities and unique attachments for specialized use, and leverage advanced vision systems 

and sensors to be able to sense and respond in real time to their operating environments in real 

time. Modern AMRs have onboard intelligence that requires no modification to the facility, so 

they can be up and running almost immediately. These robots will acquire a localization map, 

and many come with simultaneous location and mapping (SLAM) technology that allows them 

to continuously understand their operational environment. AMRs can navigate around people 

and other equipment where AGVs are on a fixed path.  

When AMRs Make Sense 

Many manufacturers are seeing 

their material handling 

requirements becoming more 

dynamic, with needs changing as 

the industry evolves, so they are 

turning to the more flexible AMRs. 

While there are certainly use cases 

for each type of solution, AMRs 

have progressed to a point where 

they can now be used for most use 

cases where AGVs have previously 

been used. As AMRs are more 

versatile and more intelligent than 

AGVs, manufacturers have more 

options for using AMRs in their 

plant. Some of the advantages AMRs offer include: 

● Quicker Deployment: Providing AGVs with new pathways is an expensive proposition, 

requiring guide rails or sensors to be added or rerouted. AMRs, on the other hand, can 

use on-board sensors and computers to understand and map the manufacturing facility, 

and dynamically plan the most efficient paths between destination points. Adding, 

subtracting or otherwise adjusting destination points is simple. The facility manager can 

make changes in real-time to ensure no loss of efficiency as fleet deployment needs 

change and as AMRs are added to or eliminated 

● Better Flexibility: Since they don’t rely on pre-determined paths, AMRs can easily be 

programmed for new routes as a manufacturer’s needs changes. For example, a plant 

expansion can mean new destination(s). With an AGV, any path changes first require an 
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expensive change to the guide path(s). AMRs only need to operate in and map the 

expanded facility, with onboard intelligence to determine speed and to optimize their 

routes. 

● Better communications: AMRs can communicate with each other in the manufacturing 

facility to optimize the flow of traffic. They can also be incorporated with other 

connected devices via Internet of Things (IoT) solutions to further heighten facility 

efficiency. 

● Better Efficiency: While AGVs can detect obstacles in their path, the only option they 

offer is to stop before impact. AMRs can work safely in busy environments in which 

people and objects can come into their pathways. Just like AGVs, they can stop quickly 

to avoid humans and other obstacles. But they can also alter course so that they can 

continue to their destination without waiting for the person or other obstacle to move. 

● Multifunction: Advanced AMRs can be scheduled to do different tasks at different times. 

For example, an AMR can be used in a replenishment workflow part of the time and 

then move work-in-progress material between stations and finally move finished goods 

to pack-out.  

● Safety: Some AMRs, especially those that transport heavy material have a 360 degree 

safety field so that they will stop if any object is anywhere near the AMR.  AGVs often 

only sense in front while in motion and not to the side or rear.  This has caused 

occasional instances of dragging objects that have been caught by the AGV. 

Summary 

AGVs and AMRs each have their place in manufacturing facilities, but the question is whether 

the company expects its materials handling needs to stay the same or to evolve with the 

manufacturer’s needs. As you evaluate material handling and transport needs, think through 

not only the existing facility layout and workflow, but also if the facility layout has the potential 

of changing or if workflows will be added or changed.  AGVs are a good fit for facilities or 

workflows that will never change, and where there is no urgency in deployment time.  AMRs 

are a good fit if there are any possible changes in the future and if the solution needs to be 

deployed quickly.  
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