
GPS Accuracy:
The Untold Story
With the increasing pressure from com-
petition out in the marketplace, many
questions are rising about the use of the
word "accuracy" as it relates to Glob-
al Positioning Systems (GPS).  A posi-
tioning system is a method of identifying
and recording the location of an object
or person.  Positioning systems benefit
farmers by helping to accurately iden-
tify and record the location and field
functions of a tractor, combine, or
planter.  A Global Positioning System
uses satell ite signals to define posi-
tions on earth. 

Being able to locate or position a
vehicle within a few centimeters is
extremely important for the military, sur-
veying purposes, or for auto steering
in machines.  But for most farmers, the
cost of such accuracy may not be war-
ranted.  For most owner/operators,
accuracies of a foot or more may be
quite adequate.  The accuracies used
in precision farming are often frequent
topics of discussion, so John Deere Ag
Management Solutions is clearing up
the confusion by further clarifying the
definition of accuracy, as well as dis-
cussing update rates and their effect
on accuracy.  

Accuracy in GPS applications is typ-
ically noted by two terms: "static accu-
racy" and "pass-to-pass" accuracy.
Static accuracy is how the GPS indus-
try refers to accuracy.  Static accura-
cy is what most companies use to
advertise their accuracy levels because
it can be proven.  It is measured by using
the standard deviation of error of a point
set by a position receiver in a fixed posi-
tion for 24 hours.  When you return to the
point 24 hours later, you will be within the
advertised accuracy 66.7% of the time.
Many times this is referred to as a 1 Sigma
accuracy in the GPS industry.

On the other hand, pass-to-pass
accuracy, also known as "repeatability,"
is much more difficult to measure.  Pass-
to-pass accuracy is how far off you are
from one pass to the next, regardless
of which pass you are on.  Most often,
pass-to-pass accuracy is approximate-
ly 2 to 3 times more precise than static
accuracy.  This measurement is most
important in guidance applications, such
as Parallel Tracking.

John Deere Ag Management Solu-
tions advertises three levels of accura-
cy with the StarFire™ GPS system: low-,
medium-, and high-level accuracy.

1. Wide-Area Augmentation System
(WAAS): A low-level accuracy, WAAS
is a free, government-sponsored dif-
ferential correction signal with a static
accuracy of approximately 30 inches.
This free signal has no guarantee as to
how long it will be available or when
planned outages for maintenance are
scheduled, and not all markets in North
America are covered by this signal.
Therefore, John Deere cannot guar-
antee the performance, reliability, or
availability of WAAS.

2. Single Frequency Differential Cor-
rection (SF1): A medium-level accura-
cy, SF1 is a differential correction signal
subscription available exclusively through
John Deere with a static accuracy of

approximately 30 inches.  While the stat-
ic accuracy of SF1 is very similar to WAAS,
there are some significant advantages
of SF1 over WAAS.  First of all, SF1 has a
guaranteed coverage area in all mar-
kets we serve.  Because SF1 is privately
owned, there is less risk of losing the
signal versus the government sponsored
WAAS.  Secondly, WAAS operates using
towers and satellites to distribute sig-
nal.  When any of the towers need main-
tenance, the government shuts down
the entire system.  On the other hand,
John Deere uses two layers of towers
and satellites to distribute signal.  When
maintenance is necessary on one layer
of towers, the other set of towers acts as
a back up; therefore you never lose sig-
nal because of maintenance.  

3. Dual Frequency Differential Cor-
rection (SF2):  A high-level accuracy,
SF2 is a differential correction signal sub-
scription available exclusively through
John Deere.  SF2 has a static accuracy
of approximately 10 inches and is most
useful for more precise guidance appli-
cations.  Therefore, you must use an
SF2 subscription to run programs such as
Parallel Tracking.  

The following graph illustrates the dif-
ferent levels of static accuracy with
the WAAS, SF1, and SF2 signals.  Please
note that the SF1 and WAAS signals do
have similar static accuracies.

The chart below represents testing of
the three signals available with the
StarFire position receiver: WAAS, SF1, and
SF2.  John Deere defines pass-to-pass
accuracy in a time frame of 15 min-
utes or less.  The chart below is based on
this definition and also illustrates "smooth-
ing."  Smoothing evens out position vari-
ation from moment to moment, which
results in greater pass-to-pass accuracy.
Note that the SF1 signal is significantly
smoother than the WAAS signal, anoth-
er advantage of the SF1 over WAAS.

Another term used in differentiating
accuracy is "update rate".  The update
rate, measured in Hertz (Hz), is how many

times per second that a GPS receiver
reports its location to the vehicle system.
The two most common update rates are
1 Hz (1 time per second) and 5 Hz (5
times per second).  Update rates are
important in pass-to-pass accuracy
because the receiver is moving.  The
more times per second the receiver
receives an update, the chance of error
is reduced.  Update rates are espe-
cially important in high-precision appli-
cations such as Parallel Tracking since
the system constantly compares actual
location with desired location.  

John Deere uses a 1 Hz update with
both the WAAS and SF1 signals and a
5 Hz update with the SF2 signal.  Some
competitors use a 5 Hz update with
WAAS, which does improve the pass-to-
pass accuracy.  However, SF2 is still 3
to 4 times more accurate than WAAS,
even with the 5 Hz update rate.  There-
fore, in order to achieve the pass-to-pass
accuracy desired with a Parallel track-
ing system, it is recommended to use SF2
with a 5 Hz update rate.  

When using GPS, you must remember
that no system is "error-free."  Limita-
tions and errors abound in GPS systems.
However, the measures of accuracy
give an estimate of the reliability of a
particular piece of hardware.  John
Deere Ag Management Solutions is com-
mitted to providing the best signal
options and GPS hardware at the best
price possible.    

Inside this issue:
CropTracer™
The way to track from field
to food

The Future at Your Fingertips
With Field Doc™, you never
have to worry about getting
caught empty handed.

Parallel Tracking Saves You
Time and Money
Do you want to till your fields as
efficiently as possible? Find out
how Parallel Tracking technolo-
gy can help you do it.

Training For Success
Learn more about AMS training
goals and upcoming class
schedule.

Frequently Asked Questions
Find out the answers to some of
the most common
Parallel Tracking and Field
Doc questions.

S U M M E R  2 0 0 1 :  1

growing innovations

John Deere Ag Management Solutions has been very
busy the last few months, and I am pleased to
have another opportunity to discuss some of the
exciting ideas we have been working on.  I realize
that all of you have been very busy this Spring
and with planting almost finished, I hope it went
well.  I know there were some weather related
challenges in several areas this Spring, but Mother
Nature is one of those variables in the Ag
Production process that we have no control over.   

In the Spring issue of Growing Innovations, we
gave you an overview of what AMS is all about
and some of the solution packages that we are
working on.  In this issue, we are going to show
you more of our products and provide you with
more technical information.  However, I would like
to visit with you about information that is becom-
ing available on your farm and the concept of
"Farming Information".

As I mentioned in the last issue, the need for
information in the Ag Production process continues
to grow.  It is driven by the need to manage the
inputs and yields for profitability, to meet environ-
mental regulations and reporting, to track your
crop’s identity for either your protection or for
additional income opportunities, and to satisfy your
financial partners requests.  Here at AMS, one of our
goals is to provide the needed technology to collect
the data right off of the equipment that is perform-
ing the operations in the field.  Not only do we
want to collect the data, but you have made it very
clear to us that you do not want to "farm for 10
hours a day and then go into your office and enter
data into the computer for another 2 hours."  

Based on this desire, we believe our job is to
provide to you a means of taking the data from
the equipment in the field and easily put it into
your Crop Record Keeping and Crop Planning sys-
tems.  Over the next 12-18 months you will see us
introducing products that allow for this flow of
information from the field into your business sys-
tems where you can make use of it as needed.
Our recent introductions of Field Doc and Crop
Tracer are two examples of where we are starting
to provide this data management capability.

With the addition of AMS to John Deere's
product and technology strategy, we now provide
not only the right tractor, implement, and harvest-
ing equipment for your operation, but also the
ability to take the data from your farming opera-
tions and move it into your business systems as
usable information.   This is what we refer to as
"Farming Information".

I hope that the summer growing season goes
well for you and I look forwarding to visiting with
you before the fall harvest with more exciting news
and trends going on in the agricultural industry.

Barry Schaffter
Vice President
Ag Management Solutions

Broadening Horizons Through Innovative Technology SUMMER 2001

Ag Management Solutions

Signal Option Update Rate

WAAS 1 Hz

SF1 1 Hz

SF2 5 Hz



CropTracer™:

The Way to Track From Field to Food
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Have you ever been caught in the field without a pen or paper to document impor-
tant variety or rate changes? With the John Deere Field Doc™ system, you will
never have to worry about getting caught empty handed again.

Field Doc is an electronic notebook that makes col-
lecting and recording information about operations
exceptionally easy. The data collection software works
with your StarFire™ position receiver, GreenStar® dis-
play, and mobile processor, so every time you make a
note, the system recognizes and records your location. 

With a foundation of resources, including operators,
machines and implements, you can record current
weather conditions such as air temperature, humidity,
wind speed and direction, soil temperature and sky
conditions. Field Doc can record information specific
to your cropping practices
including your operation
type, product name,
application rates, and
application depth or
height.  From the Field Doc
data card you can unload
your recorded information
into JDmap Deluxe. With
this collected information,
you can analyze reports

and field maps to see what was profitable this year
and plan for the next season.

Field Doc is a highly versatile product. It can be
implemented in your John Deere tractors or with
non-Deere equipment that can supply 12 volts of power
to the mobile processor and display. Available in the
Fall of 2001, a harness designed specifically for the John
Deere Gator will be released. You can also increase
the utilization of Field Doc and your ATV by using the
system to map field boundaries, tile lines, and more.

The information obtained from Field Doc has additional value with the increas-
ing importance of crop identity tracking. Products such as CropTracer utilize
Field Doc as an integral component of the record keeping process necessary
for proper crop documentation. John Deere Ag Management Solutions, CropVer-
ifeye.com, and the VantagePoint Network have teamed together to trace your
crop from planting to harvest. Field Doc provides the foundation of this unique trac-
ing process so you can collect seed lot number, seed treatment, contractor names,
and contract ID features required by grain processors. 

Field Doc is the cornerstone for all future precision farming products offered
by John Deere Ag Management Solutions. Nobody knows your crop practices
as well as you do, and now with Field Doc, there's a flexible, seamless system at
your fingertips to provide the documentation you need.

Field Doc is an electronic notebook that makes collecting and recording infor-
mation about operations exceptionally easy. It can be installed in both John Deere
and other equipment.

In the Spring issue of Growing Innova-
tions, John Deere announced Crop-
Tracer, an exciting new service in the
realm of food traceability. The premise
of CropTracer's development is the
potential to capture more value from
commodities by providing critical data
that could verify the heritage of a par-
ticular crop. CropTracer is a service pro-
vided to both producers and the
companies that buy their products. It
was designed for growers who wanted
to enhance their abil ity to capture
more value-enhanced contracts or
offer protection from price devaluation
due to potential contamination of
undesirable traits.  It is also designed for
commodity and produce buyers who
want a greater level of assurance in
the products they are buying as well as
access to reliable resources for high
quality products.  

CropTracer is a system that consists of
an alliance of three companies to pro-
vide the necessary components of a full-
service traceability program; John Deere
Ag Management Solutions (AMS), the
VantagePoint Network, and CropVerif-
eye.com.  Together, these three com-
panies offer the ability to collect
real-time, accurate data that can be
moved from the grower to the end-user
easily and efficiently.  This process allows
for timely access to critical data that can
help in the marketing and movement of
the products being traced.  Each com-
pany plays a specific role in the Crop-
Tracer program.  

John Deere AMS provides simple, yet
state-of-the-art data collection hard-
ware that utilizes GPS technology to cap-
ture real-time information about a crop
as it is being applied.  It starts with the
FieldDoc™ system, which utilizes com-

mon components found in our Yield
Mapping system. The StarFire™ posi-
tion receiver, GreenStar® display, and
mobile processor can be moved to any
tractor to collect imperative data such
as location of the crop, variety, lot num-
bers of the variety, pesticide applica-
tions, and more.

The data collected is all geo-refer-
enced, meaning that the information
is being recorded in the exact spot in
the field where the products are being
applied, from beginning to end. This infor-
mation can then be used to make maps
or reports that can be given to the con-
tract buyer to help validate the process-
es that have taken place in the field.
When the producer moves to harvest-
ing, the three common components are
placed into the combine.  The data col-
lected from harvest can be printed in
maps, reports, or uploaded directly to
VantagePoint for viewing by contrac-
tors and end-users, as allowed by
the grower.

The VantagePoint Network is a web-
based network designed for producers
to gain access to valuable information
and to have a secure and reliable
resource for data storage and analy-
sis.  VantagePoint facilitates the move-
ment of information collected from
growers and auditors of certain contracts
to the contractors and ultimately to
the end-customer. Reports illustrating
what operations were performed in what
fields can be entered easily in real-
time through the VantagePoint Network.
This allows contractors to view the infor-
mation as the operations are taking
place.  Yield maps can be uploaded
directly to VantagePoint allowing access
to harvest data.  Contractors and end-
users are only allowed access to all this

information as permitted by the grower.
VantagePoint is a new medium that
allows producers and contractors to
quickly move data and replace the piles
of paperwork currently required for
most contracts.  

CropVerifeye.com is a third-party
auditing company serving as the "eyes
and ears" of the final steps of data col-
lection for a contract.  CropVerifeye.com
increases confidence through the phys-
ical auditing of processes that have
taken place in the growing of a crop.
This could be anything from checking
invoices of inputs, to the proper clean-
ing of a planter or combine, and check-
ing warehouses and storage bins to verify
the movement and proper storage of a
product. The operations are then record-
ed and sent for immediate review by the
contractor by way of on-line auditing
worksheets provided through the Van-
tagePoint Network.  This whole process
offers more peace of mind to the con-
tractor and end-user that they are going
to receive the highest-quality product
with minimal contamination and seg-
regation issues. 

CropTracer is an innovative trace-
ability package that offers unlimited
potential for producers and contractors
to capture more value from their oper-
ations. Currently, it is hard to establish the
true value of collecting the data from
the field to the grocery store, but the
demand is increasing for growers to sup-
ply this service. As farming technology
moves forward, the day may come
when the data that moves along with
the crop, providing verification and
hereditary information, may be worth
more than the crop itself. By utilizing John
Deere's unique CropTracer process, you
can prepare for the future today. 

www.StellarSupport.Com

Stellar Support
Goes Global

Demand for Precision Farming products outside North
America is growing rapidly, and StellarSupport.com
is ready to meet the needs of our customers!
John Deere Ag Management Solutions (AMS) is
pleased to announce several new features to
StellarSupport.com.

· Customers in Australia, New Zealand, South Amer-
ica, and Europe can activate their StarFire Position
Receivers through their local John Deere dealership.
By providing a dealership the serial number of their
receiver, an activation code can be obtained by the
dealer through the web site.  

· Outside North America, John Deere dealers, via
StellarSupport.com, can also activate JDmap soft-
ware.  In Europe, John Deere partners, FarmAde,
JDLabis, and LandData will be able to able to acti-
vate JDmap software online.  

· Customers in North America can add new Key-
Card products, like Parallel Tracking and Field Doc,
to their existing KeyCards.  Simply purchase the
add-on software from the dealer, download the soft-
ware from the web, and activate the application online.  

· Current issue and future issues of Growing Inno-
vations, AMS' quarterly newsletter, can be viewed online
under the link "AMS Marketing Newsletter" on the
StellarSupport.com homepage.  By creating a profile
on StellarSupport.com you can sign-up to receive future
paper issues of the newsletter.

· The StellarSupport.com homepage now offers a
direct link to the JohnDeereAg.com homepage.  This
is the official John Deere Ag Division site where
you can learn about new products and activities going
on throughout John Deere and the agricultural mar-
ket.

In this fast growing and ever-changing world of
precision farming, John Deere's StellarSupport web-
site will be there to keep GreenStar customers in
touch, informed, and up-to-date.    

www.StellarSupport.Com

Field Doc™:

The Future at
Your Fingertips
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Training for Success

Parallel Tracking Saves Time and Money
On February 15, 2001, John Deere Ag Management Solutions introduced
Parallel Tracking, a straight-line guidance system designed to aid an operator
in driving a straight path.  There are many questions floating around about
Parallel Tracking, but probably the biggest question is "Why do I need to
have the Parallel Tracking system?"

Expenses such as chemical, seed, fertilizers, machine wear and tear, fuel,
labor, time are all associated with farming.  Everyday expenditures are unavoid-
able and every farmer has them.  However, by reducing these expenses, you
can increase your profits. By incorporating Parallel Tracking in your farming oper-
ation, you can potentially save 5 to 10% of your accountable inputs. 

In order for precision farming products, such as Parallel Tracking, to be
profitable, the technology must be used in ways that best fit your needs.

Profitability largely depends
on utilizing information
resources and application
functions.  

Parallel Tracking allows
for the precise application
of chemical and fertilizer
and helps prevent over
application, which is not
beneficial for the environ-
ment.  The management
practices generated by
Parallel Tracking technolo-
gies not only increase envi-
ronmental stewardship, but
also reduce costs associ-

ated with chemicals and fertilizer.
Driving is a time consuming, tedious portion of the farm workday.  Farmers,

on average, spend anywhere from 12 to 18 hours a day behind the wheel of
a machine.  Parallel Tracking helps reduce operator fatigue through the use
of a visual icon and/or audible tones.  Instead of counting rows to find the
end of the previous pass, you watch the GreenStar display or listen to the
audible tones to guide you into the next pass.  You can pay more attention
to the machine rather than worry about driving straight.

The following example helps quantify the savings you can realize with a John
Deere Parallel Tracking system: 

Imagine that you are using a 40-foot field cultivator to incorporate chem-
icals on your 2500-acre farm.  On the average, your overlap is 3 feet
because you want to avoid skips.  That 3-foot overlap on a 40-foot culti-
vator equates to 7.5% inefficiency.  By using Parallel Tracking, you are able
to reduce that overlap to 1-foot; a savings of 5%!  But what does that
mean?  Take a look at the following chart:

The total saving is $3557 and this is just using Parallel Tracking in one appli-
cation and does not include all the possible inputs.  The decrease in fatigue is
difficult to associate with a dollar figure, but if you can work longer in a day,
crop savings are realized through higher field efficiency. 

You now have the opportunity to take advantage of increased productivi-
ty, reduced fatigue, and optimum operator efficiency, so let John Deere’s
Parallel Tracking system work for you!


