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Abstract:  The recent design advances and expected marketing of robotic and remote controlled 
lawn mowers have motivated the industry to initiate the writing of safety standards.  In 
anticipation of these standards being written in the near future, this paper identifies safety 
considerations specific to this lawn care technology.  The safety consideration proposed here and 
the incorporation of existing powered lawn equipment standards serve as the introduction and 
preliminary discussion topics for the development of industry recognized standards.   
 
 
 
 
Intended Audience:  This publication is intended for educators in the agricultural sector, those 
industries that manufacture of robotic lawnmowers for home owners, and the organizations 
involved in developing standards of operation for mowing equipment.  
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Introduction 

A robot is a machine that can be programmed to mimic the actions or appearance of humans or 

other intelligent animals (Moravec, 2000).  For a machine to qualify as a robot it must receive or 

gather information from its surroundings and perform physical activities involving manipulation 

or movement.  At the end of 1999 there were 742,500 robots working in industry worldwide and 

92,900 were located in the United States (World Robots 2000, 2000).  Early in the 21st century, 

the US will have more that 150,000 and worldwide the numbers will exceed one million.  

 

Robots are ideal for jobs that require precise, repetitive movements.  Ninety percent of the 

world’s robots are in factories and more than half are used in the manufacture of automobiles 

(Tesler, 2000).  In Japan, the automobile industry averages one robot per six workers while 

American automobile manufacturers have one robot for every 16 employees.  The successful 

competitiveness of the Japanese automotive industry is due in part to the greater investment in 

robotics.  

 

The term ‘robot’ was first used in the 1920s and comes from the Czech word “robota,” meaning 

drudgery or slave-like labor.  Robots have been around for 50 years, but the public’s fascination 

with robotics peaked in the early 1980s when movies like Star Wars featured robots such as C-

3PO and R2-D2 with human-like abilities (Testler, 2000).  This initial interest declined as people 

discovered that robots had difficulty performing simple tasks such as climbing stairs or crossing 

a floor littered with debris. 

 

Advances in robotic manufacturing have led to smarter, nimbler, and tougher machines that can 

accomplish activities that humans cannot or do not want to perform.  Robots are defusing bombs, 

collecting data in live volcanoes, operating high-speed public transportation, assisting with 

surgery, and even traveling to Mars.  They have proven to be very versatile and the purchase 

price continues to decline.  A robot purchased today cost only a fifth of what it cost in 1990.  The 

relative price of robots continues to decrease and an investment in robotic technology will now 

pay for itself in one-to-two years (Karlsson, 2000).  Robots have become sophisticated with new 

applications and improved performances that enhance their competitiveness.  
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Service Robots 

Service robots are those used in professional and domestic service activities such as floor 

cleaning, pool cleaning, medical assistance, and lawn mowing.  Prior to 1999, service robots 

were utilized exclusively in professional businesses rather than domestic functions.  One 

exception was the lawn mowing robots, marketed prior to 1999.  At the end of 1999, the total 

world stock of service robots was estimated to be slightly more than 6,000 units.  

 

By the end of 2003 the stock of service robots increase almost 50,000 units, 40,000 of which 

were estimated to be domestic robots (World Robots 2000, 2000).  During the next 10 years 

‘assistive’ robots for disabled and handicapped people will be marketed extensively, but other, 

less expensive robots will enter the homes of a large number of people.  Over this next decade, it 

is predicted that two service robots, the domestic vacuum cleaners and lawn mowers, will lead 

the market with more than 300,000 new robot purchases. 

 

Robotic and Remotely Controlled Lawn Mowers 

Robotic lawn mowers are designed to operate over grass cover areas (Friendly Robotics, 2000).  

An electrified wire is installed around a lawn’s perimeter to restrict mower travel.  The wire 

emits a signal that robotic mowers interpret as the boundary limit.  The mowers have bumper 

sensors that cause them to stop and go around obstacles.  If the front end of the mower is lifted, 

such as might occur when it runs over an obstacle, the mower will automatically stop.  Batteries 

power the robotic mowers, turning the cutting blades and propelling the mowers.  Under ideal 

conditions, with a full battery charge, these robots can mow between 2,500 and 3,200 ft2 of lawn 

depending on the obstacles encountered (Hammacher Schlemmer, 2000).  These mowers have 

the added advantage of being operated by remote control.  Robotic mower advertisements have 

promoted the following information: 

 

There are approximately 40,000 square miles of lawns in the U.S. and the average Americans 

spends 30 hours each year mowing the lawn (Dallas Morning News, March 11, 2000).   

It is now possible to mow a lawn while lounging in a hammock with the ultimate lawn care 

product, a robotic lawnmower.  This lawnmower operates automatically using a computer-

guidance system that leaves its owner free to relax (Chicago Sun-Times, April 20, 2000).  
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The recent development of robotic lawnmowers combined with the growth expected in sales has 

motivated the industry to initiate the writing of safety standards.  In anticipation of developing 

these standards through ASAE, this paper identifies safety considerations specific to this lawn 

care technology.  The safety consideration proposed here and the incorporation of existing 

powered lawn care standards, serves as the introduction and preliminary discussion topics for the 

development of industry recognized standards.   

 

1.  Purpose and Scope 

The purpose and scope should be similar to other lawn mower safety standards.  Because the 

mower is a robot rather than operator controlled, phrases such as “the personal safety for 

operators and other persons during normal operation and servicing” should also include a 

reference to pets and small children that may come in contact with a robotic mower.   

 

2.  Definitions 

Terms that should be defined in this section of the standards might include: autonomous robot, 

automatic shutoff, bumper sensors, perimeter wire, line-of-sight, manual shutoff (equipment 

mounted and remote), remotely operated vehicle (ROV), and robotic mower. 

 

3.  Operator’s Manual 

As with all equipment the operator’s manual shall be provided with this mower.  Also, as with 

the marketing of some agricultural equipment, an operational video is frequently provided and it 

is recommended that a video be included with the robotic mowers.  The robotic mower is new to 

homeowners and special attention should be directed at its safe operation.   

 

4.  Controls 

Robotic mowers may be maneuvered using the controls located on the mower chassis or with a 

hand-held remote control unit.  The terminology that relates to these operational techniques is as 

follows: An autonomous robot responds to input from sensors, acts accordingly and does not 

need constant supervision.  A remotely operated vehicle (ROV) is a robot that a human controls. 

 In addition, the future marketing of robot mowers to physically and visually impaired persons 
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has a direct impact on future control designs.  Mowing robots may in fact fall in the category of 

‘assistive robots’ when marketed to individuals with special needs.  

 

5.  Operator’s Station 

Because this mower is a robot the traditional operator’s station is no longer a factor.  This 

situation also introduces an important safety consideration.  The operator station positions a 

person to visually appraise the mowing surface and as needed redirect or stop the mower from 

encountering hazards.  This visual feedback will no longer occur and obstacles such as rocks, 

sticks, a golf club, etc., may go undetected in a cursory appraisal of the mowing area.  The 

robotic mower may run over such an obstacle resulting in a flying projectile hazard and/or 

damage to the mower.  This safety consideration should be covered in the operator’s manual and 

video.  

 

6.  Servicing 

The robotic mower is battery powered which eliminates many of the servicing requirements 

common to mowers powered by internal combustion engines.  The batteries do require service 

and the operator’s manual will need to address battery recharging, maintenance, replacement, 

disposal, storage, etc.  The mowers DC electric motors and cutting blades will require 

maintenance, but less frequent servicing is anticipated.  

 

7.  Stability 

The low center of gravity associated with the robotic mower makes it ideal for travel up, down, 

and across steep grass covered inclines.  Although the major manufacturers of robotic mowers do 

not currently market domestic models for hazardous environments, the opportunity exists.  The 

operation of a robotic or remotely controlled mower over grassy areas that are hazardous to 

operators is not uncommon.  Mowing the grass adjacent to heavily traveled thoroughfares is an 

example of an environment that is dangerous to the operator.  Zoos and wildlife parks are 

customers that might use robotic mowers because they operate quietly (will not disturb the 

animals) and a robotic mower does not place the operator in danger from wildlife.  Other 

situations also exist and the marketing potential for such robots will no doubt direct 

manufacturing designs. 
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8.  Shields and Warnings 

The shields and warning for robotic mowers will resemble those of other mower standards and 

robotic mower standards.  With the increased marketing of domestic robots, a set of standards 

will likely be established for this new equipment.  One warning that should be considered is 

keeping the mower in line-of-sight.  Although the mower is robotic, safety guidelines should 

include this consideration. 

 

9.  Braking / Stopping Requirements 

One problem that has been encountered by a few customers relates to the similarity between an 

electric mower and a vacuum cleaner.  Some dogs have a frantic-like compulsion to attack 

vacuum cleaners and this behavior has also been directed at electric mowers.  If a dog attacks a 

robotic mower and places its paws, nose, or mouth-parts under the edge of the mowing deck, the 

likelihood of injury is high.  Although the mower would shutoff automatically when the chassis 

is tilted, the mowing blades would need to cease turning instantaneous to prevent injury.  

Another concern relates to operating the mower on inclines.  If the power is shutoff the response 

should lock the wheels to keep the mower from rolling downhill.  If the mower locks its wheels 

when the power is off, in the event of a low battery situation, the mower chassis would not roll.  

This would present a problem requiring the mower to be manually transported.    

 

Cited Standards: 

The following standards relate to the robotic mower and provide an initial list of appropriate 

citations.  Other standards may apply and additional robotic standards will be developed.  

ANSI/ASAE S318, Safety for Agricultural Equipment 

ANSI/ASAE S323, Definitions of Powered Lawn and Garden Equipment 

ANSI B71.4, Safety Specifications for Commercial Turf Care Equipment 

ANSI/RIA R15.06, Robots and Robot Systems 

ANSI/OPEI B71.1 Safety Specifications for Turf Care Equipment – Power Lawn Mowers,  

Lawn and Garden Tractors    

ASAE S441, Safety Signs 

ASAE EP443, Color Coding Hand Controls 

CPSC 16 CFR Part 1205, Safety Standard for Walk-Behind Power Lawn Mowers 
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Conclusions 

The development of standards for robotic and remotely controlled mowers is important.  Given 

the predicted market for assistive type robots to homeowners, safety considerations are 

paramount.  A proactive role on the part of robotic mower manufacturers demonstrates their 

willingness to establish standards for design and safety.   
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