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The “Rev” in Yamaha’s Businesses

Yamaha Industrial-use Unmanned Helicopters
Evolving and Expanding from Selling Products to Selling Solutions

2017 will be a memorable year as it marks the launch of our unmanned helicopter business in the
United States for agrichemical spraying over Californian vineyards.

Over the last few years, we have been seeing what is now being called the “aerial industrial
revolution,” rising from the prevalence of primarily electric-powered multi-rotor unmanned aerial
vehicles commonly known as drones. They are expected to play increasingly wide-ranging roles in
areas such as aerial photography, surveying and transport.
As for Yamaha Motor, we had already developed and practicalized a single-rotor industrial-use
unmanned helicopter in 1987 for pest-control crop dusting. Furthermore, we have built up a record
of success in various areas outside agriculture, such as aerial monitoring and surveillance of
disaster areas, and observation and information-gathering for scientific surveys, and are working
towards expanding our business as one of the first manufacturers to enter the aerial industrial
field.
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A Landmark Project: Launching
Our First Commercial Crop
Dusting Venture in California
Napa Valley in California is known as one
of the United States’ leading wineproducing areas. A lone Yamaha
industrial-use unmanned helicopter rises
into the air and heads towards rows of
grapes on the hillside at one of the area’s
vast vineyards. There, it hovers as if
taking in the lay of the land. The
helicopter then begins repeated trips up
and down the slope at even speed and
altitude, dusting each vine evenly with a
white mist of agrichemicals. Seeing this
kind of crop dusting was once completely
new to the local farmers, but from 2017 it
will start to become an everyday reality.
An industrial-use unmanned helicopter is
a type of drone operated with a radio
remote control unit, and Yamaha first
succeeded in commercializing one in
1987. It was the result of a request
received to develop a remote-controlled
machine that could efficiently spray rice
paddies from the air with agrichemicals
and reduce the workload for the aging
and shrinking workforce in Japan’s
agriculture industry.
The first model was the R-50, which was
3.5 meters in length and powered by a
2-stroke, liquid-cooled single-cylinder
98cc engine. It had a 10 kg agrichemical
payload and could fly for about 30
minutes per tank of fuel.

In 1986, two newly developed R-50 prototypes (blue
and red) and the original “airborne spraying device”
(right) were demonstrated to Yamaha management.

With
a
10-liter
tank
for
liquid
agrichemicals and a specialized sprayer,
the R-50 could dust 2 to 3 hectares of
crops per hour. Also, the downwash from
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the main rotor provided additional
advantages by minimizing drifting of the
agrichemical mist, thereby reducing the
effects on the surrounding environment
and also distributing the spray evenly
over the target areas.
Subsequent models were each equipped
with gradually advancing technologies.
These included specially developed and
more refined electronic flight control
systems to make operation easier,
greater payloads, longer flight times and
improvements
to
the
spraying
equipment. The modern iterations of this
cycle of evolution are the RMAX Series
and the more recent FAZER Series. As of
2016, there were approximately 2,800
Yamaha unmanned helicopters (including
OEM models) in operation in Japan,
where they are used for aerial pest
control above more than 40% of the
country’s rice paddies.
Meanwhile, on the steep slopes of the
vineyards in California, it is still common
practice for spraying to be done by
workers on foot, dressed completely in
white protective suits and carrying the
agrichemicals in a heavy backpack. Use
of Yamaha’s unmanned helicopters can
not only relieve workers of this arduous
task but also greatly reduce the
man-hours needed to about one-tenth
that of the current method as well as
keep labor costs down.
However, flying drones in the U.S. is
strictly regulated by intended use and
flight areas. What’s more, California has
the strictest laws and inspections in the
country regarding agrichemical use.
Even with Yamaha’s proven track record
of unmanned helicopter use in Japan, it
proved very difficult to gain access to the
American crop dusting market.
But in 2012, with the cooperation of the
University of California, Davis, Yamaha
ran numerous spray trials and looked into
modifications to better fit the needs of
vineyards by altering the spraying
equipment, conducting research to find
alternative operating methods and
verifying effectiveness, all while clearing
the various legal requirements and
regulations one by one. With all this,
permission was finally granted to begin
commercial crop dusting operations.
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“We’ve just signed contracts with several
vineyard management companies in
Napa and Sonoma,” says the General
Manager of the Marketing Division at
Yamaha’s UMS Business Development
Section.
“Crop
dusting
with
our
helicopters is scheduled to run from
spring through to summer of 2017 along
slopes with grapes grown for use in
premium wines. California has more than
228,000 hectares of wine country and
Napa and Sonoma alone make up around
40,000 of those hectares, so while they
are only a small portion overall, they
represent the all-important first step for
the journey ahead and therefore hold
great meaning for us. We will strive to
achieve
results
that
exceed
our
customers’ expectations and connect
that to establishing solid trust in the
Yamaha brand going forward.”

Product Development:
Expanding Use from Agriculture
and Answering New Needs
Following the 1987 release of the R-50,
Yamaha also focused its efforts on setting
up a system for training people to
operate
its
unmanned
helicopters
—something essential for ensuring safer
spray
operations—and
creating
a
dedicated
service
network
for
maintenance. As a result, Yamaha was
able to create a solid business model that
involved sales of the helicopters to
large-scale private farmers, producer
organizations and farmer cooperatives
while also spreading the use of our
helicopters for pest control. Yamaha then
worked together with a variety of
research institutes and universities
towards improving farm productivity.
These efforts have led to expanding the
duties of our unmanned helicopters from
aerial crop dusting of rice paddies to
other crops like wheat, soy beans,
potatoes and asparagus along with citrus
fruits. They have also enabled us to
promote a comprehensive agricultural
system in which all of the work of rice
paddy farming except the harvesting can
be performed via unmanned helicopter,
from direct sowing of the paddies and
spreading fertilizer to spraying the
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paddies with agrichemicals for weed
control and to prevent rice blast.
The FAZER R introduced in 2016 is our
latest model and was developed to
further
increase
operational
and
performance efficiency as well as the
range of uses possible.

The FAZER Series replaces the existing RMAX Series
and features major improvements not only in basic
performance but also controllability and functionality.

Powered by a 4-stroke, liquid-cooled
390cc horizontally-opposed twin-cylinder
engine, the FAZER R has a body roughly
the same length as the original R-50, but
it boasts over three times the payload of
agrichemicals and nearly twice the flight
time. It also achieves major advances in
ease of operation and stability in flight.
Furthermore, from the mid-1990s
Yamaha has outfitted some of its
unmanned helicopters with cameras and
various measurement instruments and
equipment to pioneer new fields of use in
aerial photography, video filming and
surveillance. Yamaha has also developed
and practicalized an automatic flight
system that enables the unmanned
helicopter to fly beyond the range of
human sight or over zones where people
can’t enter. These automatic flightequipped helicopters have since achieved
much success in tasks including radiation
monitoring,
and
the
surveillance,
observation and measurement of areas
such as erupting volcanos, and areas hit
by typhoons or earthquakes.
“With
operations
like
these,
the
conditions and tasks involved are always
different, so our specialized team of
professionals in the company is charged
with proposing methods and equipment
that best fit each job,” says the Marketing
Division General Manager. “So, unlike
our original agricultural business where
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we are primarily selling a product, we
also now have a business of selling
solutions. As attention around the world
today focuses increasingly on drones and
the ‘aerial industrial revolution’ they are
said to be heralding, we want to make full
use of the experience and know-how we
have amassed in this field over the years
to offer solutions and uncover new
possibilities that will contribute to the
greater growth of our unmanned
helicopter business.”
For that purpose, a special version of the
FAZER R with the latest automatic flight
system, a maximum payload of 35 kg,
maximum operating altitude of 2,800 m,
and cruising range of 90 km (with
satellite guidance) was introduced with
the capability to mount various different
instruments and equipment to enable a
wide range of uses, from photography/
filming,
surveying
and
taking
measurements to transporting loads and
making drop-offs and pick-ups. The
General Manager added, “We’re currently
developing an electric-powered multirotor model with a target release date in
2018, and we plan to implement it across
a wide range of uses going forward, from
agriculture to business solutions.”

At the request of a TV station in 2015, a Yamaha
unmanned helicopter successfully photographed and
surveyed a remote island in the Pacific that was
growing in size due to an eruption of an underwater
volcano.

Entering Overseas Markets:
We Sell Solutions
There is strong momentum around the
world today behind the spread of drones.
“As we’ve done in South Korea, where we
now have a network of distributors of our
helicopters for the same agricultural uses
as in Japan, we want to take this
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opportunity to grow our markets
overseas,”
continues
the
General
Manager. “But applicable laws and
regulations, environments, crop types,
etc., greatly differ depending on the
country. So, we have to carefully discern
if there is sufficient demand and be
flexible in planning and altering our
methods for introducing the product, or
else it won’t be received well. Also,
Yamaha’s unmanned helicopters can’t be
bought over the internet or from a
catalog for enjoying drones as a hobby.
They are expensive, high-precision
industrial products and that means it’s
vital that their sales be carefully
controlled, that they are safely operated
and are backed by ongoing after-sales
service and support. Neglecting these
measures can lead to accidents or other
trouble, a situation that must be avoided
at all cost. For that reason, it’s important
that we avoid any fixation on selling units
and focus instead on the proven Yamaha
method of providing the hardware that is
the product itself and the ‘software’ of
our services and support as a package for
our solutions business. From there we
can expand the market, build up our
results and secure customer trust step by
step, slowly but surely.”
The vineyard pest control project in
California introduced earlier is an
excellent example of this approach.
Other cases include the success Yamaha
Motor Australia is seeing with weed
control on livestock ranches and more,
and in Thailand, where we are conducting
trial projects for dusting crops like sugar
cane, and expect official approval for
commercial use to be granted this year.
“In California, we may be able to expand
use of our unmanned helicopters beyond
grapes to other produce, like berries,
olives, avocados and almonds. In Asia
and other regions, spraying to get rid of
mosquitos and pine wilt disease is also a
promising area,” comments the General
Manager. The question now is how
Yamaha will put its 30 years of technical
and practical expertise in this field to use
going forward and how to enter new
fields. As Yamaha’s unmanned helicopter
business takes on a more global focus, its
strengths are sure to open up new
frontiers of possibility.
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Message from the Editor
Yamaha’s unmanned helicopters fly over the slopes of
vineyards, volcanoes billowing smoke and vast tracts of
ranchland with a defined purpose. As they take to flight,
they look as if they are carrying the hopes and expectations
of the people operating them from the ground. Many of us
have few opportunities to actually see them at work even
in Japan, but the jobs they do are likely linked in some way
to our daily lives. Yamaha’s unmanned helicopters were
born from wanting to change Japanese agriculture from the
air, but they now handle tasks in other fields and offer
solutions in new industries. I’m sure there are still more
places where they will someday be seen in the air hard at work.

Using the RMAX in Napa Valley
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*Prior to any use of the article(s) and photographs contained within this newsletter, please contact me.

Yamaha Motor Monthly Newsletter

5

