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Notice to Customers
Contact your local dealer for technical assistance. To find the authorized dealer near you:

Outback Guidance

2207 lowa Street

Hiawatha, KS 66434

Phone: (800) 247-3808

Fax: (785) 742-4584

outbacksales @outbackguidance.com
www.outbackguidance.com

Technical Support
If you need to contact Outback Guidance Technical Support:

North America Australia

Outback Guidance Outback Australia

Hemisphere GPS Unit 2, 305 Montague Road

2207 lowa Street West End, QLD 4101

Hiawatha, KS 66434 Phone: (07) 3004 6789

Phone: (800) 247-3808 Fax: (07) 3004 6799

Fax: (785) 742-4584 Email: adminAU @hemispheregps.com

Email: outbackCS @ outbackguidance.com

Outback Canada

326 Saulteaux Crescent
Winnipeg, MB R3J 3T2
Phone: (866) 888-4472
Fax: (204) 888-0991

Documentation Feedback

Hemisphere GPS is committed to the quality and continuous improvement of our products and
services. We urge you to provide Hemisphere GPS with any feedback regarding this guide by
writing to the following email address: docfeedback@hemispheregps.com.
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Safety

next page). They indicate a hazardous situation that, if not avoided, could result in
death or serious injury. The safety messages will provide information to identify a
hazard associated with potential injury, and tell you how to avoid it.

I n this user guide, you will see the warning and the safety alert symbol (examples

Some safety messages apply whenever the eDriveX is being used during tractor
operations. Other safety messages are located at the beginning of a section for a
specific topic (for example, installation and removal of a component). In other
instances, a warning may appear within the text of a particular procedure.

Read and understand this eDriveX User Guide and all the safety information before
installing, operating, or performing maintenance or service on the eDriveX. If you
install the eDriveX with another guidance product, make sure to read and understand
the guidance product’s user guide. Do not allow anyone to operate without
instruction. If you have a question or need assistance, contact your local Outback
Guidance dealer or Hemisphere GPS Customer Service (see the front of this User
Guide for contact information).

Keep this user guide and all related safety information with the manuals for your
tractor and other implements.

General Operations Safety

Role of Operator

As with other navigation guidance systems within vehicles, the tractor operator must
still pay attention to driving the tractor. To avoid serious injury or death, operators
should not be distracted by other tasks and should be prepared to respond to field
conditions by resuming control of the direction or speed of travel. The operator must
stay seated while the vehicle is moving.

Manual Override

The operator must stop following the path displayed by the eDriveX if it is unsafe to
proceed, such as when an obstacle is in the line of travel or there is an emergency. To
stop following the displayed path, depress the brake or turn the steering wheel in
either direction.

Tractor Overturns

Overturns account for the largest number of tractor-related fatalities each year on
farms. Overturns are more likely to occur on slopes. The eDriveX cannot identify
environments that pose an increased risk of overturn, only the operator can do this.

Collisions with People and Objects

The second leading cause of tractor-related fatalities occurs when tractors run over
people. The eDriveX cannot identify bystanders or other objects (e.g., trees, fences,
boulders, other equipment). The operator must stop following the path guided by the
eDriveX to avoid people and objects.

Operator Position

You must manually control the direction and speed of the tractor. Always remain in
the operator’s position in the tractor when the eDriveX is being used.
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Safety

Pre and Post-Installation Safety Warnings

The following warnings apply to eDriveX installations and some aspects of post-
installation performance of eDriveX. They must be read and understood before
installation. All the warnings are repeated in the installation guides.

Inspect the tractor and perform any needed maintenance (for example
loose steering wheel, wheels out of alignment, uneven tire pressure, contaminated
hydraulic fluid) before installing the eDriveX. The operator cannot perform as
intended using the eDriveX on a tractor that is not maintained properly. Errors in
tractor performance while following the eDriveX path increase the risk of operator and
bystander injury or death.

Turn off the tractor and disengage the eDriveX when installing or
performing maintenance.

To avoid serious injury or death, install the eDriveX in a manner that is
appropriate for your tractor make and model.

To avoid a fall injury, use an appropriate ladder or platform when installing or
performing maintenance on cables, the antenna, and other components of the
eDriveX.

To avoid burn or electrical shock injury when installing or removing the eDriveX, do
not touch parts of the tractor that are heated or electrically charged.
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Chapter 1: Introducing eDriveX

his chapter provides information on the basic eDriveX kit and the other kits that

make up the complete eDriveX system, the eDriveX installation guides and their

machine-specific component groups, and powering the system and performing
the basic steering connectivity test.

eDriveX ECU Kit

Table 1-1 describes the parts included in the eDriveX ECU kit.

Table 1-1: eDriveX ECU kit parts list

Part No. Description Qty

eDriveX ECU 1

(The ECU is listed as a part in each Automated Steering
Kit Installation Guide and its installation is detailed in
each guide.)

750-1085-000 USB drive (2GB) with Outback S3 software 1

The eDriveX User Guide (this manual), Part No. 875-0222-000, is available for download as
a PDF from the Outback Guidance website at www.outbackguidance.com.

806-1031-000

Complete eDriveX Kits

Table 1-2 provides details about the various eDriveX component kits. Each kit is
available separately to suit individual requirements. Figure 1-1 on page 8 shows how
these kits make up the full eDriveX ‘Marketing Kit".

Note: Kit requirements vary for steer ready machines. Steer ready machines always
require the ECU kit, never require the hydraulic kit (automate steering kit) and may
require some or all of the controller kit.

Table 1-2: eDriveX system component kits

I - Vehicle
Component Description Comprises Specific?
ECU kit The ECU console is the e Console housing No
“brains” of the eDriveX the electronic
system. It receives commands control unit (ECU)
from the Outback S3 guidance and Dynamic
terminal, processes steering Measurement Unit
measurements, and (DMU)
communicates steering Software and
commands to the eDriveX documentation
steering controller.
Optional: A cable that connects to the ‘B’ | See description No
Remote auto- port in the back of the eDriveX
engage/ ECU with an auto-engage/
disengage disengage switch and Ethernet
cable/switch port.
assy
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Table 1-2: eDriveX system component kits (continued)

controller and
wheel angle sensor

- . Vehicle
Component Description Comprises Specific?
Steering The steering controller Steering controller | No
controller kit receives steering commands Wheel Angle
from the ECU console and Sensor
maintains the desired wheel i
angle through the Wheel Ste.ermg Wheel
Angle Sensor and proportional Switch
hydraulic valve. Cabling for the
The controller also uses a entire system
sensor to detect manual
steering activity by the
operator and immediately
disable automated steering.
Automated The automated steering kit Hydraulic valve Yes. See
steering kit provides the vehicle-specific block, adapter your
components for the system fittings and hoses Outback
and the installation Vehicle-specific Guidance
instructions. mounting dealer for
instructions and your
brackets for the vehicle-
hydraulics, ECU specific
console, steering ;(r']tstall—atlon
i
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Chapter 1: Introducing eDriveX

eDriveX Installation - Overview

This short section provides summary information about eDriveX installations.

Do not use this manual to install eDriveX. Only a vehicle-specific
Automated Steering Kit Installation Guide provides complete instructions on
eDriveX installation. This section provides an overview of key installation information
only.

You can mount the eDriveX ECU in a number of orientations but it must be mounted
horizontally or perpendicular to the vehicle floor. During calibration you will enter the
orientation details, that is, where the ‘top’ of the ECU is (top, bottom, left, right, fore or
aft—the top being the cooling fins surface) and where the connector sockets are
(dependent on the position of the ECU’s top). When mounting the ECU ensure you
have adequate access to the connector sockets and the USB port. See also “eDriveX
ECU Orientation” in Appendix B on page 82.

About eDriveX Installation Guides

This section provides information on the complete installation instructions that are
available for specific vehicle makes and models.

Detailed, photo-supported step-by-step installation instructions for all the eDriveX
components (in four ‘component groups’) are provided in the Automated Steering
Kit Installation Guide. The items (and their installation) described in each
installation guide are items from the various kits listed in Table 1-2 on page 6.
Together they make up the eDriveX ‘Marketing Kit’ (Figure 1-1).

Figure 1-1: eDriveX Marketing Kit

The installation guide for each machine make comprises:

. A table of machine models covered by the guide

. An overview and safety warnings
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Chapter 1: Introducing eDriveX

. A series of component group tables listing all parts in that group (ID, part
number, quantity, description, photo). The tables cover hydraulics, wheel
angle sensor (WAS), steering wheel switch (SWS), and ECU and cabling.

. Step-by-step illustrated installation instructions for each component group

. A schematic of the cabling connections

. A schematic of the hydraulic circuits before and after installation
The hydraulics component group: Comprises vehicle-specific hydraulic
components. These include a hydraulic valve block with safety and proportional
steering valve solenoids, mounting brackets and hoses and fittings to accommodate
the eDriveX hydraulic systems (steering output, pressure, tank and load sense), a

schematic of the relevant hydraulic circuits before and after installation (Figure 1-2 is
an example).

Without AutoSteer With AutoSteer
Steering Cylinder Steering Cylinder
[ || |
| |
L R L R
M
Orbital Orbital B A
Hydraulic Steering
Block
<— LS
A\ P T
‘ |
£ L
Priority gk [
RRXXA
Dividor BRRLS— — — — -
P |
| 3 P
Pump | Machine Machine
| Operations Operations
LS T LS T
| |
| |
L [ I L A S I L
Legend
Tank e/ - Steering Line Load Sense = Dynamic Load
— PrESSUTE B - Steering Line Sense Shuttle

Figure 1-2: Example hydraulic circuit before and after schematic

The wheel angle sensor (WAS) component group: Comprises the items needed
to accommodate the steering kinematics of the vehicle, that is the items the particular
eDriveX installation needs for a slightly different WAS setup, based on the standard
WAS sensor of the eDriveX system.

The steering wheel switch (SWS) component group: Comprises the items that
ensure disengagement of automated steering when the system detects manual
steering by the operator. A sensor mounted by the steering shaft detects movement of
the shaft not present during automated steering.

The ECU and cabling component group: Comprises the eDriveX ECU for
mounting in the cab, the steering controller for mounting in close proximity to the
hydraulic steering block, and cabling that enables the ECU to communicate with the
steering controller, the WAS and the SWS (Figure 1-3 is an example cabling
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Chapter 1: Introducing eDriveX

schematic). It also provides 12V power to the system and provides auxiliary

connectors for service or software updates.
%% BATTERY

Em-EG} :jj
054-0117-000#

STEERING CONTROLLER = i
054-0115-000#
HEmE
-
__.

051-0228-0004

051-0226-000%

051:0229-000%

0510230-000

VALVE STEERING

CONTROLLER

05102310008

Figure 1-3: Example eDriveX cables and connections schematic

Note: A remote auto-engage cable/switch assembly is available as an option. It
connects with the second socket at the back of the ECU. See Figure 1-4 following and
Table 1-2 on page 6.

Figure 1-4: Optional Remote Auto-Engage/Disengage Cable/Switch
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Chapter 2: Setting Up and Calibrating eDriveX

the initial steering test. It then covers configuration and calibration of eDriveX,

T his chapter covers powering the system, logs and log exporting, and performing
where, using the Outback S3 console, you will:

1. Calibrate eDriveX using the calibration wizard
2. Determine and enter the antenna offset (L/R)
3. Determine and enter the implement offset (L/R)

Powering eDriveX

After the eDriveX system installation is complete, eDriveX is ready to be powered for
the first time.

The power switch provides power to the eDriveX ECU and the steering controller.

Figure 2-1: eDriveX power switch

Remove any USB flash drive BEFORE turning on power. Failure to do
so may prevent eDriveX from starting up normally.

The eDriveX power switch has three positions:

. STEER: powers the ECU and steering controller
. ON: powers the ECU
. OFF: cuts power to ECU and steering controller

Note: Travel with the switch in the ON position so no steering commands are
supplied.

To reliably save job data, turn eDriveX off at its power button before
turning off the ignition.
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Chapter 2: Setting Up and Calibrating eDriveX

Complete the following steps to power up the eDriveX (console, for example S3, also
powered up).

Screen Item

Step (when applicable)

1. Set the power switch to the middle position (ON). On the
ECU:

e The red power LED (outer - nearest the edge) indicates
power when illuminated.

e The (inner) communication LED indicates as follows:

e Orange flashing - no communication with S3 or
steering controller.

e Orange solid - communication with S3.

®  Green flashing - communication with steering
controller only.

e  Green solid - communication with S3 and
steering controller.

When the power switch is in the top (STEER) position, the
steering controller’s green LED is illuminated indicating
power and communication with the ECU.

When powered and connected to the ECU, an illuminated
red LED on the steering controller indicates an error.

2. \Verify that the Outback S3 screen’s Steering tab displays
the “X"” symbol (this will take 1-2 minutes). ex ‘

Note: The Steering tab gives you access to the eDriveX
steering screen set comprising Auto, Details, Setup,
Calibrate and Status screens. The default (from startup) is
the Details screen. Subsequently it is the last screen
selected from the set.

Note: If you have Serial selected as your GPS Source (on the GPS
screen) when you turn eDriveX on, the Serial button will disappear
and you will see the message:

Serial GPS is not supported with eDriveX
Switching to Internal GPS
Contact your local servicer if this feature is essential

If you want to use an external GPS receiver connected through your S3’s serial port,
you must reactivate the Serial option on the GPS screen through a ‘Service’ page that
your local dealer will make available to you.

(If Serial is not selected as your GPS source when you turn on eDriveX, the Serial
button still disappears but the message is not displayed.)
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Chapter 2: Setting Up and Calibrating eDriveX

With eDriveX powered up, you will next need to perform a steering test (see
“Performing a Steering Test” on page 14) and then calibrate the eDriveX as explained
in the sections beginning “Introducing the Calibration Wizard” on page 16.

Log Files and eDriveX

All the time eDriveX is powered, session data is recorded (logged). You can export
logs (as separate, named files) onto a USB flash drive. Logs—or ‘data sets’—help in
the analysis of data when troubleshooting. The log number associates a particular
data set with a particular session.

Log File Numbering

Each time you turn eDriveX on, the log number increments. You

can view the current log number in the System display of the Setup

screen. The log stores data for the current session. When you

export data using the Export ECU Logs feature on the System

display of the Setup screen, the log number identifies each file (so

each session). Knowing the log (file) number for each session helps in the analysis of
the ECU’s performance data when troubleshooting a particular session.

Note: The current log file number, as displayed, is added to the log filename (with
added zeros) when the session ends (eDriveX powered off). If you use the Export
ECU Logs feature without ending the session, the current log number will not show
in the exported file, but will show as ‘snapshot.tgz’.

Log File Exporting

Insert a USB flash drive into the USB port on the front of the eDriveX
and press Export ECU Logs on the Setup screen’s System display.
Each separate session (power on to power off) has its own filename
and the session’s log number is included in the session/log filename.

Performing a Steering Test
Perform a steering test to check the connectivity of the system. Test the steering with:

. The vehicle moving at no more than 5 kph (3 mph).

. The power switch in the ‘STEER’ position.
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Chapter 2: Setting Up and Calibrating eDriveX

Complete the following steps to test the steering connectivity.

Screen Item

Step (when applicable)

1. On the eDriveX Setup screen, locate the Steering Test buttons.

Figure 2-2: Steering test buttons
2. Press Left and confirm that the vehicle steers to the left.
Press Stop as soon as the direction is confirmed. Left

3. Press Right and verify that the vehicle steers to the .
right. Press Stop as soon as the direction is confirmed. Right

If the system does not pass the steering test, see “Troubleshooting a Steering Test” on
page 15, and re-check your installation.

If the system passes the steering test, continue with the calibration wizard (see
“Introducing the Calibration Wizard” on page 16.

Troubleshooting a Steering Test

Problem Solution

Wheels move into left or right lock Swap the two cables that are connected to the
position, but the direction is switched solenoid of the eDriveX hydraulic block.

Wheels do not move Check the eDriveX installation for:
e Hydraulics

e Wheel angle sensor

e Electronic components

e eDriveX harness

Outback eDriveX w/S3 User Guide 15 PN 875-0222-000 Rev D1



Chapter 2: Setting Up and Calibrating eDriveX

If you are still unable to perform a successful steering test after troubleshooting,
contact your local Outback Guidance dealer or Hemisphere GPS Customer Service
(see the front of this User Guide for contact information).

Introducing the Calibration Wizard

The calibration wizard guides you through the calibration steps. With eDriveX
installed and powered up, a successful steering test completed, and the prerequisites
met (see “Before Using the Calibration Wizard” below), you are ready to use the
calibration wizard.

Before Using the Calibration Wizard
Before you use the calibration wizard ensure that:

. The GPS antenna/sensor is located in its final position and initialized.

. You use the GPS source the vehicle will use in operations. (In particular, if
you plan to use RTK for centimeter level control, you must use RTK during
calibration.)

e All the items under Hardware Status (Steering > Status) are green (see
“Viewing Steering Status” on page 68).

. The power switch is in the ‘STEER’ position.

Note: The calibration wizard steps and step labels (names) will change for certain
valve types, track machines and electric steering (valve type VSi). Table 2-1 shows the
steps\step labels that apply for the different vehicle\valve combinations.

Table 2-1: Calibration steps and step labels for vehicle\valve types

Calibration Hydraulic Steering (includes Steer-Ready) Electric Steering
Step Wheel Vehicles Track Vehicles AT

1 Vehicle Vehicle Vehicle

2 Dimensions Dimensions Dimensions

3 ECU Position ECU Position ECU Position

4 Coarse WAS Curvature

5 Curvature Max Lateral Acc Steering Ratio

6 Current (or Lock to Lock) Lock to Lock

7 Fine WAS Roll Bias

8 Roll Bias Roll Bias

You must complete the calibration steps in sequence to ensure a
proper system setup, that is 1-8 for wheel vehicles, 1-3, 5 and 8 for track vehicles, 1-7
for VSi. The following section, “About Using the Calibration Wizard”, provides
important information on how to use the calibration wizard.
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About Using the Calibration Wizard

This section provides general information on using the calibration wizard and some
step-specific information. The step-by-step guidance sections in this chapter will refer
you back to the relevant parts of this section when appropriate.

About Completing the Steps in Sequence

Because the calibration steps must be completed in sequence, the step buttons are
inactive (grayed out) until you can perform that step.

Example 1: The 2. Dimensions button is inactive until you have completed 1.
Vehicle.

Example 2: The 7. Fine WAS button is inactive until you have completed steps 1 to 6
(wheel vehicles only).

Note: For track vehicles, steps 4, 6 and 7 are never active; when you have completed
steps 1-3 and 5, the 8. Roll Bias button becomes active.

About Making Changes to a Completed Step

If, after completing a number of steps, you go back and make a change at an earlier
step, previously completed steps (below that step) become inactive again. When you
have completed the change, only the step following the revised step is active.

Example: After completing six steps you realize that you need to change the ECU
position (step 3). When you exit the ECU position screen, having made the change,
only the 4. Coarse WAS button will be active below the 3. ECU Position button.
You will have to complete steps 4, 5 and 6 again (at least re-enter the step’s screen) to
continue at step 7. Fine WAS.

Note: This behavior is only until you have completed all the calibration steps
applicable to your vehicle. Once you have completed the roll bias calibration, you can
make changes at other steps without having to revisit the subsequent steps.

About Engine Speed During Calibration

Some calibration steps should be carried out at full hydraulic pressure. Because some
hydraulic systems need higher engine speeds that others to achieve full hydraulic
pressure, we recommend executing those calibration steps with a minimum engine
speed of 1500 rev/min. This is indicated as a requirement where it applies.

About Setting the Antenna Pivot

Setting the antenna pivot is part of 2. Dimensions. The antenna pivot dimension is
the perpendicular distance of the center of the antenna in front of or behind the
vehicle’s pivot point. The pivot point of a vehicle depends on its type: wheel, track,
articulated, sprayer, combine. Figure 2-3 shows how the antenna pivot dimension
(and other dimensions) are measured for each listed vehicle type.
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Figure 2-3: Dimensions - wheel, track, articulated, combine, sprayer

Note: Only the dimensions screen (Figure 2-3) shows different vehicle types. The
antenna pivot and antenna offset (L/R) input screens show only a wheeled vehicle (see
Figure 2-12 on page 24).

About Setting the Antenna Offset

You need to have completed the calibration wizard before you can accurately
determine the antenna offset and you enter the antenna offset at step

2. Dimensions. But as you do not have an accurate antenna offset when working
through the wizard you have two choices:

. Leave the antenna offset as 0.00 and enter the measured offset later.

. Enter an estimated, ‘provisional’ offset value. (Suggested if you have a
noticeable antenna offset that you can measure or estimate.)

When you have completed the calibration wizard and determined the actual antenna
offset, you can revisit 2. Dimensions and add the actual value (you can revisit
individual steps without affecting subsequent steps once you have completed the
wizard - see “About Making Changes to a Completed Step” on page 17).

To enter a provisional antenna offset:
1.  Measure the perpendicular distance of the center of
the antenna from the centerline of the vehicle.
2.  Enter the value as the Antenna Offset L/R via 2.
Dimensions (see 6, page 25)

The section “Introducing Antenna Offsets (L/R)” on page 42
provides general information on antenna offsets and the
section “Ways to Determine Antenna Offset” on page 43
describes two methods for determining the antenna offset.

About Converging Filters

Filters are an important part of the data processing that enables precision guidance
and auto-steering. To be effective, filters need to be converged.
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Filters may be either converged (for immediate use) or converged with convergence
data stored (for immediate and subsequent reuse). Certain driving routines will result
in convergence but you need to meet more conditions for convergence data to be
stored.

A check mark in the Run Time Status section of the Steering > Status screens
indicates that filters have been converged (Figure 2-4). It does not, however, indicate
that the convergence data is stored (although it may be - see “Filter ‘self-

rr

convergence’” on page 20).

_ >

Figure 2-4: Filters Converged checked on the Steering > Status screen

Note - vehicle/valve combination: Convergence data, if stored, is stored for each
vehicle/valve type combination. If you change the vehicle/valve type combination to a
combination for which there is no stored convergence data, you will need to repeat
the appropriate convergence and convergence data storage requirements.

Initial convergence or re-convergence

Initial filter convergence (and re-convergence if required) is achieved through a
driving pattern. The driving sequences executed manually or automatically during the
calibration process are normally enough for filters to converge. If the calibration
driving sequences are enough, the convergence status will show as checked. You will
then have to meet the requirements for convergence data storage (see “Drive the
vehicle at slow speed (typically 5-7 kph) as follows (in order) to achieve filter
convergence:The data storage (additional) driving requirements:” on page 20).

If the driving sequences within the calibration process do not result in filter
convergence, or a full calibration in not required, execute the ‘manual’ sequence
described below (and then the additional storage driving requirements detailed on
page 20).

See also “Re-converging filters” on page 20.

Note - antenna position: Filter convergence includes a calculation of the antenna
position. If there is a difference of more than 1 m between the calculated antenna
position and the entered antenna fore/aft (‘pivot’) dimension, the filters will converge
but the filter data will not be stored. To avoid this situation, ensure you have
accurately entered the antenna pivot dimension (which is part of the whole calibration
process - see “Calibration Wizard Step 2 - Dimensions (wheel and track)” on page 23).
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The ‘manual’ driving sequence

Drive the vehicle at slow speed (typically 5-7 kph) as follows (in order) to achieve filter
convergence:The data storage (additional) driving requirements:

. 100 m in a straight line

. Two complete circles at near full lock
(in either direction - the second can
be the same as the first, not as shown
for illustrative purposes in Figure 2-5)

. 100 m in a straight line (the filters will
most likely have converged before
this step)

Figure 2-5: ‘Manual’ filter conver-
gence driving sequence

To store the newly acquired convergence data you need to drive at least three minutes
(recommended minimum) under auto-steering and bring the vehicle to a stop (the
point at which the data is stored). This can be cumulative, that is, you don’t have to
immediately drive under auto-steer for three minutes and stop. Provided you have
three minutes of auto-steering (for which filters must be converged) and come to a
halt before you power off eDriveX, the convergence data will be stored (but see Note
- antenna position on page 19).

Filter ‘self-convergence’

On system startup, the filters converged status will always indicate that filters are not
converged: this is normal. After you have driven forward for at least ten seconds, the
status should become checked indicating the use of stored convergence data. If the
status does not change, it indicates that the convergence data is not stored. Refer to
“Re-converging filters” following.

Re-converging filters
Filters will need to be re-converged—and the new convergence data stored —if:

. The filter convergence data was never stored
o The antenna calibrated (entered) dimension is changed by more than 0.1 m

e  The vehicle/valve type combination is changed to one that has not been
used before (meaning there is no convergence data for the combination -
see Note: vehicle/valve combination, page 19).

. The eDriveX defaults have been restored (Setup > Defaults > All).

If re-convergence is required, establish the reason and, accordingly, reset the antenna
data, complete the calibration process, and/or complete the driving requirements for
convergence and convergence data storage as detailed in the preceding sections.
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Using the Calibration Wizard (Hydraulic Steer-
ing)

The following sections describe how to use the calibration wizard for machines using
hydraulic auto-steering (which includes steer-ready machines). For details on using

the wizard for machines using electric auto-steering (valve type VSi) see “Using the
Calibration Wizard (Electric Steering - VSi)” on page 39

Press the Steering tab, the eDriveX steering screen set
appears. Press Calibrate. The calibration wizard screen
appears.

Figure 2-6: Calibration wizard screen - calibration steps on the left

Calibration Wizard Step 1 - Vehicle (tuneset, vehicle and
valve type)

1. Press 1. Vehicle. The tuneset, vehicle and valve type sub-
screen appears.

1. Vehicle

Figure 2-7: Tuneset, vehicle and valve type sub-screen
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2. Select the Tuneset field - the Tuneset window appears.

Figure 2-8: Vehicle - Tuneset window (nothing selected)

3. Select a tuneset, then press Load. The tuneset, vehicle and
valve type sub-screen reappears.

(See also “Creating and Loading Tunesets” on page 59)

4. Select the Vehicle Type field - the Vehicle Type window
appears.

Figure 2-9: Vehicle - Vehicle Type window

Note: You can change vehicle type and/or valve type. After a change of either, a system
message advises that you need to restart the ECU for the changes to take effect. Press Ok
to acknowledge the message and continue - you will restart the ECU after changing the
valve type. See also “About Making Changes to a Completed Step” on page 17 (part of
“About Using the Calibration Wizard"”).

5. Select your vehicle type, then press Ok.
ok

Press Ok to acknowledge the restart message. The tuneset,
vehicle and valve type sub-screen reappears. ok

6. Select the Valve Type field - the Valve Type window
appears.
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Figure 2-10: Valve Type window

Note: Only valve types valid for the currently selected vehicle type
are available for selection. If you change the vehicle type and the
currently selected valve type is not valid for that vehicle, the Valve
Type field becomes blank and exclamation points indicate that you
need to reselect a valve.

Also, for some valves, step 6. Current becomes 6. Lock To Lock
(see “Calibration Wizard Step 6 - Current (wheel only)” on
page 30).

7. Select your valve type, then press Ok. Press Ok to
acknowledge the restart message. The tuneset, vehicle and
valve type sub-screen reappears.

Press Ok again to return to the calibration screen. The 2.
Dimensions button is now active.

8. Restart the ECU

B
ﬂ

Calibration Wizard Step 2 - Dimensions (wheel and track)

1. Press 2. Dimensions - the dimensions setup screen
appears. You enter dimensions for:

¢ Antenna Pivot

e Antenna Height

e Antenna L/R (antenna offset)
e  Wheelbase

2. Dimensions
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Figure 2-11: Dimensions setup screen

2. Select the Antenna Pivot field - the Antenna Pivot window
appears.

Figure 2-12: Antenna Pivot window

3. Enter the antenna pivot distance—the perpendicular distance
of the center of the antenna in front of or behind the vehicle’s
pivot point (see “About Engine Speed During Calibration” on

page 17).

Set the position of the antenna to fore or aft of the pivot

point.

Press Ok - the dimensions setup screen reappears. els

4. Select the Antenna Height field (the default value is 3.00 m)
- the Edit Antenna Height window appears.
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Figure 2-13: Edit Antenna Height window

5. Enter the distance from the antenna to the ground. Press Ok -
the dimensions setup screen reappears. Ok

6. Select the Antenna L/R field - the Antenna L/R Offset
window appears.

Note: You can leave this as 0.00 when first working through
this step of the calibration wizard. See “About Setting the
Antenna Offset” on page 18.

Figure 2-14: Antenna L/R Offset window
7. Enter the lateral (perpendicular) distance of the center of the
antenna from the centerline of the vehicle.
Set the offset position to left or right.

Press Ok - the dimensions setup screen reappears.

o |

8. Select the Wheel Base field (the default value is 4.00 m) - the
Edit Wheel Base window appears.
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Figure 2-15: Edit Wheel Base window

9. Enter the wheelbase of the vehicle—the distance between the
centers of its two axles.

Press Ok - the dimensions setup screen reappears. Ok
Press Ok again - the calibration setup screen appears with
the 3. ECU Position button now active. ok

Calibration Wizard Step 3 - ECU Position (wheel and track)

1. Press 3. ECU Position - the ECU position screen appears.

3. ECU Puosition

Note: In the two ECU position screens (Figure 2-16) you set the position of the top of the
ECU (the face with the cooling fins) and the position of the two connectors. Note that the
label above the arrows and the icon to the right of the arrows are different in the two
screens.

The connector position options are dependent on the position of the ECU’s top so you set
the top position first.
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Figure 2-16: ECU position displays (Top and Connector)

2. Using the up and down arrow buttons, set the position of the
ECU's top (cooling fins face). Button presses progress
through the options Up to Right, (up arrow) and Right to
Up (down arrow). The current selection shows in red by the
appropriate vehicle icon (see Right in left display in
Figure 2-16). Press Ok - the arrows label changes to ok
Connector and the icon changes to indicate you are setting
the connector position.

3. Using the up and down arrow buttons, set the position of the
ECU'’s connectors. The current selection shows in red by the
appropriate vehicle icon (see Aft in the right display in
Figure 2-16).

Note: The Left and Right options are not available for the
connectors in the right display of Figure 2-16 because the
connectors cannot be left or right if the top of the ECU is to
the left (or right).

Press Ok - the calibration wizard screen appears with the 4.
Coarse WAS button now active (wheel vehicles only). o

Note: If your vehicle type is a track vehicle, only the 8. Roll
Bias button will now be active. Go to “Calibration Wizard
Step 8. Roll Bias (wheel and track)” on page 33.
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Calibration Wizard Step 4 - Coarse WAS (wheel only)

Note: When you are driving, the min/max (green/red) speed bar will help you
maintain the correct speed. This is true of all steps that include the speed bar.

1. Press 4. Coarse WAS - the ‘Turn left to full lock’ screen
appears (Figure 2-17, first image). 4 Coarse WAS

Figure 2-17: Coarse WAS screens - left and right lock and center

2. Using the speed bar to maintain a correct speed (keep the bar
in the green) drive below 5 kph (3 mph) and turn left to full
lock.

Press Ok - the ‘Turn right to full lock’ screen appears
(Figure 2-17, center image).

3. Drive below 5 kph (3 mph) and turn right to full lock.

Press Ok - the ‘Center the steering wheel’ screen appears
(Figure 2-17, right image).
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Drive below 5 kph (3 mph) and center the steering wheel.

Tip: Aim at a specific landmark to ensure that your are
driving the vehicle in a straight line.

Press Ok - the calibration wizard screen appears with the 5.
Curvature button now active (5. Lateral Acceleration for
track vehicles).

Note: If the wheel angle sensor fields on the steering details
screen (see “Using the Calibration Wizard (Electric

Steering - VSi)” on page 39) show Err 0, an out-of-range
WAS sensor reading is indicated.

If this occurs, check your settings for calibration wizard steps
1 to 3, redo this step 4 and if Err O is still showing, adjust the
wheel angle sensor and recalibrate the coarse WAS.

Calibration Wizard Step 5 - Curvature (wheel only)

Note: This calibration step is called Lateral Acceleration for track vehicles and only
the last of the three screens in Figure 2-18 appears. Follow only step 4, page 30 for
track machines (so steps 1 to 4 for wheel machines).

1. Press 5. Curvature—the ‘Turn left to full lock’ screen
appears (Figure 2-18, left image). 5. Curvature

Figure 2-18: Curvature screens - left and right lock, lateral acceleration
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2. Turn the wheels left to full lock and, using the speed bar to
maintain a correct speed, drive in a circle at 2-5 kph (1.5-3

mph).
Press Start and drive in a circle until the ‘Turn right to full
lock’ screen appears (Figure 2-18, center image) indicating Start
that the left calibration is complete.
3. Turn the wheels right to full lock and drive in a circle at 2-5
kph (1.5-3 mph).
Press Start and drive in a circle until the “Turn right at least
Start

half full lock’ screen appears (Figure 2-18, right image) indi-
cating that the right calibration is complete.

4. Reduce your right turn to no less than half lock and increase
your speed to as fast as you are comfortable driving at on
that turning radius.

Note: The system uses this step to determine the maximum
lateral acceleration (centrifugal force) that can occur during
certain auto-steering conditions (for example during
autoturns or aggressive line acquisition).

Press Ok - the Calibration Complete screen (not shown)
appears (immediately), indicating that the maximum lateral
acceleration calibration is complete.

Press Ok - the calibration wizard screen appears with the 6.
Current button now active (6. Lock To Lock for certain
valves).

Calibration Wizard Step 6 - Current (wheel only)

During current calibration the vehicle will auto-steer through three tests
(one test only for certain valves - see Note at step 2). You need to:

e  Conduct the calibration in a level, flat-surface field with plenty of space

e Maintain a speed of 2-3 kph or 5-7 kph (1.5-2 mph or 3.1-4.4 mph) depending on
the test (use the speed bar)

e Maintain an engine speed of at least 1500 rev/min (see “About Engine Speed
During Calibration” on page 17)

¢ Not touch the steering wheel while each test is in progress (will cancel the test in
progress)

e Center the wheels before each test.

1. Press 6. Current - the first of three test screens appears
(‘Begin Test: 1 of 3’ - Figure 2-19 on page 31, left image).

6. Current
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Figure 2-19: Current screens - tests 1, 2 and 3 (note test 3 speed increase)

2. Drive the vehicle straight ahead at the recommended speed
and engine speed (1500 rev/min) then press Ok to start the
first test. The Ok button and the ‘Begin Test ... * instruction
disappear and ‘Calibrating’ appears.

Note: For certain valves 6. Current becomes 6. Lock to
Lock. In this case, you only need to press Ok in the first
screen (when at the recommended speed). The system first
indicates that calibration is in progress, then that calibration
is complete, displaying the minimum time (in seconds) for
lock to lock to occur—that is, full left to full right, and full right
to full left (see right image in Figure 2-20 on page 32).

3. When the Ok button reappears (‘Begin Test: 2 of 3’ -
Figure 2-19, center image), center the wheels and press Ok
again. The Ok button and the ‘Begin Test ...  instruction
disappear and ‘Calibrating’ appears.

4. When the Ok button reappears (‘Begin Test: 3 of 3’ -
Figure 2-19, right image), center the wheels, accelerate to the
new recommended speed and press Ok again. The Ok
button and the ‘Begin Test ... “ instruction disappear and
‘Calibrating’ appears.

Note: You will require a clear, drivable area at least 500 m
long x 100 m wide for this final current test.

5. When test 3 is complete, the Calibration Complete screen
appears (Figure 2-20 on page 32, left image). It displays:
e The minimum current (in milliamps) for left and right
steering to occur

e The minimum time (in seconds) for lock to lock steering
in each direction (Lto R, Rto L)

* The P-Gain—the scaling factor applied to the current to
optimize wheel response (Current only, not Lock to
Lock - see Note at step 2).
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Figure 2-20: Calibration Complete screens (Current and Lock to Lock)

6. Press Ok - the calibration wizard screen appears with the 7.
Fine WAS button now active.

Calibration Wizard Step 7 - Fine WAS (Wheel Only)

Ensure that you have enough room to drive your AB line before starting
this calibration step. Drive at the recommended speed (see steps) and maintain an engine
speed of at least 1500 rev/min (see “About Engine Speed During Calibration” on page 17).

1. Press 7. Fine WAS - the map screen appears with the WAS
Calibration window open.

Figure 2-21: Fine WAS calibration - ready to set point A
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2. Using the speed bar, drive at 4 - 7 kph (2.5-4.5 mph) (and
engine speed minimum 1500 rev/min) and press Set A. The
button in the window changes to Set B.

3. Maintaining the recommended speed (and engine revs),
press Set B to create a guideline. The steering engage button
appears with the instruction Engage on A=B.

Figure 2-22: Fine WAS calibration - ready to engage on A=B

4. Continue driving on the wayline at the recommended speed
(and engine revs) and press the steering engage button. The
button grays out. Allow the vehicle to self-steer.

5.  When the Calibration Complete screen appears, press Ok.
The calibration wizard screen appears with the 8. Roll Bias Ok
button now active.

Calibration Wizard Step 8. Roll Bias (wheel and track)

Note: The Left/Right Offset (implement offset) must be 0.00 for this
calibration step (set in the vehicle screen), so, if there is an offset value, the
calibration step automatically sets it to 0.0 and resets it to its original value
when calibration is complete.

Calibrating the roll bias is a three step process.
1. Create an AB line (then turn)
2. Auto-steer the AB line B2 A (then turn)
3. Auto-steer the AB line A®B
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1. Press 8. Roll Bias - the map screen appears with the Roll
Bias window open and the instruction Define A=B.

Figure 2-23: Roll Bias calibration - Define A=B

2. In an open field with at least 75 m (230 ft) of open space in
front of the vehicle, drive straight ahead then press Set A. SetA
The Roll Bias window instruction changes to Drive at least
50 m and displays an inactive Set B button (Figure 2-24, left
image).

Figure 2-24: Roll Bias calibration - setting point B

3. Continue driving while noting the distance readout. The Set
B button remains inactive until you have driven at least 50 m.
Press Set B when it becomes active (Figure 2-24, right
image). You have set the AB line. The window instruction ete
changes and an inactive steering engage button and a speed
bar appear.
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Figure 2-25: Roll Bias calibration - turn to drive B->A

4. Perform a keyhole turn and manually steer the vehicle back
toward the AB line (toward point B).

When you are close enough to the guideline for the vehicle to
auto-steer, the steering engage button becomes active: press
it. The window message changes to Approaching B and the
steering button changes to the engaged condition

(Figure 2-26).

Maintain a constant speed within the speed range (and mini-
mum engine speed of 1500 rev/min - see “About Engine
Speed During Calibration” on page 17) while approaching
point B of the AB line and throughout the calibration. Monitor
the distance readout.

Note: To enable the vehicle to auto-steer the whole length of the AB line:
e After setting point B allow enough distance to complete the keyhole turn and get
back on to or close to the AB line before you reach point B.

e Engage the steering as soon as the button becomes active. This gives the vehicle
time to auto-steer onto the AB line before you reach point B.
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Figure 2-26: Roll Bias calibration - approaching point B
5. Let the system steer the vehicle on the line while driving to

point A of the AB line. Maintain the same speed at all times.
The system counts down the distance to point A.

Figure 2-27: Roll Bias calibration - driving to point A

6. When you reach point A, the steering disengages and a new
message appears.
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Figure 2-28: Roll Bias calibration - turn to drive A->B

7. Perform a keyhole turn and manually steer the vehicle back
toward the AB line (toward point A). When you are close
enough to the guideline for the vehicle to auto-steer, the
steering engage button becomes active: press it. The window
message changes to Approaching A and the steering
button changes to the engaged condition (Figure 2-29).

Maintain the same speed as used for the BA pass (and a min-
imum engine speed of 1500 rev/min - see “About Engine
Speed During Calibration” on page 17) while approaching
point A of the AB line and throughout the remainder of the
calibration. Monitor the distance readout.

Note: To enable the vehicle to auto-steer the whole length of the AB line:
e After reaching point A allow enough distance to complete the keyhole turn and
get back on to or close to the AB line before you get back to point A.

e Engage the steering as soon as the button becomes active. This gives the vehicle
maximum time to auto-steer onto the AB line before you reach point A.
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Figure 2-29: Roll Bias calibration - approaching point A
8. Let the system steer the vehicle on the line while driving to point B of the AB line.

Maintain the same speed at all times. The system counts down the distance to
point B.

Figure 2-30: Roll Bias calibration - driving to point B
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9. After reaching point B again, the calibration procedure is
complete and the roll bias is displayed.

Press Ok to save settings and exit the Calibration Wizard. Ok

Using the Calibration Wizard (Electric
Steering - VSi)

Press the Steering tab, the eDriveX steering screen set
appears. Press Calibrate. The VSi version of the calibra-
tion wizard screen appears.

Figure 2-31: Calibration wizard screen - VSi
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Complete the first three calibration steps, and step 5 as detailed for machines with
hydraulic steering:

“Calibration Wizard Step 1 - Vehicle (tuneset, vehicle and valve type)” on page 21
“Calibration Wizard Step 2 - Dimensions (wheel and track)” on page 23
“Calibration Wizard Step 3 - ECU Position (wheel and track)” on page 26

“Calibration Wizard Step 5 - Curvature (wheel only)” on page 29 (as step 4)

Calibration Wizard Step 5 - Steering Ratio

Note: This calibration step determines various values that specifically relate to the
operation of the VSi electric steering wheel. The results are displayed only as the
‘Steering Ratio’ on the Calibrate screen. Note that the steering wheel will turn full lock
right when you press Ok at the recommended speed.

1. Press 5. Steering Ratio—the ‘Turn left to full lock’ screen
appears (Figure 2-32, left image). The OK button disappears
(Figure 2-32, right image).

Figure 2-32: Steering Ratio screen

2. Turn the wheels left to full lock and, using the speed bar to
maintain a correct speed, drive in a circle at 5-10 kph (3.1-6.2
mph).

Press Ok. The vehicle will turn full right lock and drive in a
circle until the Calibration Complete screen (not shown)
appears.
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Calibration Wizard Step 6 - Lock to Lock

Note: When you press Ok at the recommended speed in this calibration test, the
steering wheel will turn from straight ahead to full left lock then to full right lock, then
back to full left lock.

1. Press 6. Lock to Lock— the ‘Drive Straight’ screen appears
(Figure 2-33, left image).

Figure 2-33: Lock to Lock screen - electric steering

2. Release the steering wheel and, using the speed bar to
maintain a correct speed, drive between 5-10 kph (3.1-6.2
mph).

Press Ok. The vehicle will turn to full left lock, then to full
right lock, then back to full left lock. Continue in the left circle
until the Calibration Complete screen appears displaying
the lock to lock times (Figure 2-33, right image).

Complete the VSi calibration process with the roll bias calibration as detailed for
machines with hydraulic steering:

“Calibration Wizard Step 8. Roll Bias (wheel and track)” on page 33
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Reviewing Calibration Settings

1. In the eDriveX steering screen set, select Details and check
the configuration details.

Figure 2-34: Calibration Details screen

2. Repeat any configuration wizard step necessary (see “About
Making Changes to a Completed Step” on page 17).

Introducing Antenna Offsets (L/R)

The antenna offset is the lateral (perpendicular) distance between the center of the
GPS antenna and the centerline of the vehicle. When ‘calibrating an antenna offset’
you are actually compensating for a physical antenna offset. And to compensate for
physical antenna offset you:

. Measure the effect of the uncompensated antenna offset

. Calculate the offset adjustment required

. Enter the calculated adjustment to compensate for the physical antenna
offset

An offset—for which you will compensate—comprises a measured distance (the
amount of the offset) and a direction (left or right of vehicle centerline). In Figure 2-35
on page 43, the offset distance (or amount) is X, the direction is right.
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Figure 2-35: Antenna offset: Distance= X, Direction = right

Because it is difficult to measure the antenna offset on the vehicle, you must
determine the antenna offset in the field to ensure maximum steering accuracy.
However, you need to have completed the calibration wizard before you can conduct
the field tests, and to complete the calibration wizard, you need to enter the antenna
offset. This initial —or provisional —setting enables you to complete the calibration
wizard so you can conduct the field test for an exact antenna offset. See “About
Engine Speed During Calibration” on page 17.

Note: If the center of your antenna is exactly on the centerline of the vehicle, you have
no antenna offset and no compensation is required. When you carry out the
procedures for determining the offset, the result will be a measured offset of zero and
no further action will be required.

Calibration is required if the system shows an offset while driving up
and down on a guidance line without an implement after completing the roll bias
calibration.

Ways to Determine Antenna Offset

There are two ways to determine the antenna offset:

. The Track method (preferred): This method measures the track difference, in
at least three places, during two passes (one in each direction) on the same
AB line. The method requires a surface where the vehicle clearly leaves
tracks.

Note: ‘Track’ in this context means wheel or track marks on the ground. The
track method for determining antenna offset is suitable for wheel and track
vehicles.

. The Marker method: This method measures the offset using at least three
flags (or other markers) to mark the center of the vehicle (hitch pin point)
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during two runs (one in each direction) on the same AB line. If using the
marker method, use at least three measurement points on the AB line.

Note: Whichever method you use, the antenna offset (the physical offset on the
vehicle and the compensating offset value you enter in the system) is half the
measured difference in the track of the vehicle over the two runs.

Determining Antenna Offset - Track Method

Figure 2-36: Determining the antenna offset. Example 6/2 = 3 cm Left
Complete the following steps.

1. Set up a straight AB line.

2. Maintaining a speed of 5 kph (3 mph) engage steering and let the system steer you
along the guideline for at least 100 m.

3. Perform a keyhole turn, re-engage the steering and let the system steer you down the

same guideline.

4. In three different places along the AB line, measure the distance between the corre-
sponding track marks (inside edges, outside edges or centers, whichever are easiest

to see and measure, see Figure 2-36). If there is variation, calculate the average differ-

ence. In our example (Figure 2-36) the track difference is 6 cm, measured at the out-
side edges of the track marks at one point on the AB line.

Note: Take your measurements where the vehicle was travelling with a cross track of

between 0-1, that is, not just after re-acquiring the AB line after your turn (this is
sometimes referred to as ‘allowing settling time’).

Halve the measurement (3 cm). This is the amount of the physical antenna offset—the
offset you need to compensate for and need to enter as the antenna offset (in meters,

0.03 m) at steps 6 and 7.
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5. Determine the direction of the offset. This is the direction in which the vehicle would
have to move for the second pass to track exactly over the first pass (this tells you if
the antenna center is to the left or the right of the vehicle centerline). In Figure 2-40 on
page 46, the vehicle would need to move to the left for the second pass to be exactly
on the first pass. (The direction of the offset can also be described as the left or right
direction of the antenna’s centerline relative to the vehicle centerline when viewed in
the direction of travel.)

6. Select 2. Dimensions in the calibration wizard setup screen -
the dimensions setup screen appears.

Figure 2-37: Dimensions setup screen

7. Select the Antenna L/R field then enter the calculated offset in
meters.

Press Left or Right to set the offset direction.

Figure 2-38: Antenna offset entered. 0.03 m, left
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8. Press Ok - the dimensions setup screen reappears.
ok

9. Test the completed calibration by letting the system control up and down on a new
AB line. The tracks should match. If they do not match, repeat the procedure for deter-
mining the antenna offset.

Figure 2-39: No difference in tracking after offset compensation

Determining Antenna Offset - Marker Method

Figure 2-40: Determining the antenna offset. Example 6/2 = 3 cm Left
This is the step-by-step procedure.
1. Set up a straight AB line.
2. Maintaining a speed of 5 kph (3 mph) engage steering and let the system steer you
along the wayline for at least 100 m. When the cross track has stabilized (0-1), place

markers along the AB line—at least three—on the centerline of the vehicle (the hitch
pin point)
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3. Perform a keyhole turn, re-engage the steering and let the system steer you down the
same wayline. When the cross track is stabilized (0-1), place more markers close to
those placed on the first pass.

Note: Place your markers while the vehicle is travelling with a cross track of between
0-1, that is, not just after re-acquiring the AB line after your turn (this is sometimes
referred to as ‘allowing settling time’).

4. Measure the distance between corresponding markers. In our example (Figure 2-40)
the centerline difference is 6 cm.

Halve the measurement (3 cm). This is the amount of the physical offset of the
antenna—the offset you need to compensate for and need to enter as the antenna off-
set (in meters, 0.03 m).

5. Determine the direction of the offset. This is the direction in which the vehicle would
have to move for the second pass to track exactly over the first pass (this tells you if
the antenna center is to the left or the right of the vehicle centerline). In Figure 2-40 on
page 46, the vehicle would need to move to the left for the second pass to be exactly
on the first pass. (The direction of the offset can also be described as the left or right
direction of the antenna’s centerline relative to the vehicle centerline when viewed in
the direction of travel.)

6. Complete steps 6, 7, 8 and 9 in the track method (starts at page 45).

7. Test the completed calibration by letting the system control up and down on a new
AB line and placing markers as before. The centerlines should match. If they do not
match, repeat the procedure for determining the antenna offset.

Figure 2-41: No difference in tracking after offset compensation
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Introducing Implement Offsets (L\R)

The implement offset is the lateral (perpendicular) distance between the center of the
implement and the centerline of the vehicle. When ‘calibrating an implement offset’
you are actually compensating for a physical implement offset. And to compensate for
physical implement offset you:

. Measure the effect of the uncompensated implement offset
. Calculate the offset adjustment required

. Enter the calculated adjustment to compensate for the physical implement
offset

Calibration is required if the vehicle successfully repeats its passes while driving up
and down on a straight AB line without an implement, but still shows an offset (skip or
overlap) during field work with an implement attached. In this case it is likely that the
implement is not centered in relation to the centerline of the vehicle. To compensate
for this you need to complete an individual implement offset calibration for each
implement that is used with the eDriveX system.

The implement offset—for which you will compensate—comprises a measured
distance (the amount of the offset) and a direction (left or right of vehicle centerline).
In Figure 2-42, the offset distance (or amount) is X, the direction is right.

Figure 2-42: Implement offset: Distance= X, Direction = right

Because it is difficult to measure the implement offset on the vehicle/implement
combination, you must determine the offset in the field to ensure maximum field work
accuracy.

Note: The calibration only compensates for a static implement offset that is caused by
the physical dimensions of the implement. It does not prevent offsets that are caused
by dynamic movements of the implement, like drift on a slope, for example.
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Determining Implement Offset (L/R)

Note: There are two ways to determine the implement offset. This section describes
the preferred method. There is a brief description of the other method after the
following step-by-step guidance through the preferred method. See “Determining
Implement Offset (L/R) - Alternative Method"” on page 51.

Figure 2-43: Determining the effect of implement offset

Note: This method for determining the implement offset is the preferred method
because it eliminates the possibility of errors caused by an incorrect machine width
(entered on the vehicle screen - see also “Machine Width” on page 59).

Complete the following steps.
1. Set up a straight AB line.

2. Maintaining a speed of 5 kph (3 mph) engage steering and, with good cross track and
with the implement straight, let the system steer you along the wayline for at least
100 m. Ensure the implement is in sufficient contact with the ground to leave a visible
swath.

3. Perform a keyhole turn, re-engage the steering and let the system steer you down the
same wayline, again with good cross track and with the implement straight.

4. Measure the effect of the uncompensated implement offset as
shown in Figure 2-43 (1.00 m in our example). It is the width of
the first swath not covered by the second swath.
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5. Divide the measurement by two. This is the amount of the physical offset of the
implement—the offset you need to compensate for and need to enter as the imple-
ment offset in the vehicle setup screen - so 0.5 m in our example (see step 8).

6. Determine the direction of the offset. This is the direction in which the vehicle would
have to move for the second pass to track exactly over the first pass (this tells you if
the antenna center is to the left or the right of the vehicle centerline). In Figure 2-40 on
page 46, the vehicle would need to move to the left for the second pass to be exactly
on the first pass. (The direction of the offset can also be described as the left or right
direction of the antenna’s centerline relative to the vehicle centerline when viewed in
the direction of travel.)

7. Select Vehicle tab - the vehicle setup screen appears.

Select the Left/Right Offset button - the (implement) Left/Right
Offset screen appears.

Figure 2-44: The (implement) Left/Right Offset screen

8. Enter the calculated offset value then press Left or Right to set
the offset direction.

Press Ok - the vehicle setup screen reappears showing the off-

set value and direction. Ok

Figure 2-45: Implement offset entered. 0.5 m, left
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9. Test the completed calibration by letting the system control up and down on a new
AB line. The second swath should overlay the first exactly. If it does not, repeat the
calibration.

Figure 2-46: No difference after offset compensation

Note: If test results still show skips or overlaps after calibrating both
the antenna and implement offsets, make sure the swath width of the
implement is correct.

Determining Implement Offset (L/R) - Alternative Method

With this method, instead of driving two passes on the same wayline—one in each
direction—you drive three passes on adjacent waylines. Depending on the direction of
your implement offset (left or right), you will get a skip or an overlap on the second
pass and the opposite on the third pass.
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Figure 2-47: Three-Pass method for determining implement offset

The amount of skip and overlay will be the same. Whichever you measure (2X), halve
it and enter result as the implement offset (X) along with the direction of the offset,
which is left in the example. (Note: If the offset was to the right, Pass 2 would produce
overlay, Pass 3 would produce skip.)
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About Steering Options

Adjusting Steering Sensitivity, Attack and Smoothing
Introducing Tunesets

Tuneset Data - What’s Stored

Managing Tunesets

Selecting 3D A-B Projection

Automated Steering Control Engagement

Viewing Steering Status

eTurns (Autoturns)
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modes. If you are a first time user of Outback products, carefully review the

O peration of eDriveX is an extension of the stand-alone Outback guidance
instruction booklet provided with the Outback guidance controller.

Set power to the ON or OFF position to disable automatic steering
when traveling between fields at road speeds (‘roading’). Accidental steering
engagement could cause unexpected steering behavior or dangerous steering
reactions.

This chapter covers:
. Setting steering options. Steering options include sensitivity, attack, and
smoothing, and managing saved vehicle configurations (Tunesets).
o Using the pre-engage (set for future, one-off, engagement) functionality.

. Enabling/disabling the Auto Engage feature. When Auto Engage is enabled,
eDriveX automatically re-engages interrupted auto-steering when all
steering criteria are re-met.

Note: For information on eDriveX logs (‘session data sets’) see “Log Files and
eDriveX” on page 14 in Chapter 2.

About Steering Options
Steering adjustment options include:

. Sensitivity - the sensitivity setting determines how aggressively the vehicle
steers on the guidance line when in close proximity. For more information
see “About Steering Sensitivity” on page 54.

. Attack - the attack setting determines how aggressively the vehicle steers
onto the guidance line when approaching it from a distance. For more
information see “About Steering Attack” on page 55.

¢ Smoothing - the smoothing setting determines the amount of smoothing of
contours. For more information see “About Steering Smoothing” on
page 56.

e  Tuneset - eDriveX will store an unlimited number of steering settings
(tunesets) for a particular vehicle type and valve type. For more information
see “Creating and Loading Tunesets” on page 59.

About Steering Sensitivity

Steering sensitivity determines how aggressively the vehicle steers onto the guidance
line when approaching it from close proximity.
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Depending on preference and needs, you can adjust sensitivity to between 0 and 20.
The default setting 7 is a good value to start with on most vehicles. Use Table 3-1 as a
guide to setting the sensitivity.

Table 3-1: Sensitivity settings

Sensitivity Setting Performance

Low value Smooth steering adjustments, eventual lack of cross track
(cross track) accuracy.

Note: In this sense, cross track is the real-time, constantly
changing horizontal offset of the vehicle to the desired position
on the guidance line.

Medium value Good compromise between smooth steering and cross track
accuracy.
High value Aggressive steering adjustments with the wheels being very

active, ‘twitchy’. Highest cross track accuracy.

Adjust the sensitivity setting within the eDriveX calibration wizard to maintain the
GPS guideline accurately without rapidly overshooting or responding too slowly.

. If the steering corrections are too rapid, causing the machine to jerk
erratically back and forth across the ling, the sensitivity setting is too high.

. If the machine slowly weaves down the guideline, the sensitivity setting is
too low. See Figure 3-1.

Figure 3-1: eDriveX control at different sensitivity settings

The best sensitivity setting for optimized machine control will depend on different
parameters, such as vehicle type, implement, working speed and field conditions.

About Steering Attack

Steering attack determines how aggressively the vehicle steers onto the guidance line
when approaching it from a distance.

Depending on preference and needs, you can set attack to between 0 and 10. The
default setting 10 (maximum) is a good value to start with on most vehicles. Use
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Table 3-2 as a guide to setting the attack.

Table 3-2: Attack settings

Attack Setting

Performance

Low Very slow line acquisition. The system is not overshooting the
guidance line during approach.

Medium Good compromise between a fast line acquisition and a reasonable
amount of overshoot.

High Fast line acquisition with the potential to overshoot the guidance

line until the system catches up.

About Steering Smoothing

Steering smoothing determines the amount of smoothing of contours. The smoothing
applied to the current contour is based on the smoothing setting that was active
during the preceding pass.

Depending on preference and needs, smoothing can be adjusted to None (the
default), Low, Medium or High. For example, it might be necessary to adjust the
smoothing setting if a vehicle/implement combination does not allow turning within a
tight radius. In addition, a very sharp curvature might not be desired during high-
speed operation. Use Table 3-3 as a guide to setting the smoothing.

Table 3-3: Smoothing settings

Smoothing Setting

Performance

None
(default setting)

The system tries to follow every contour, even if the contour
has a very tight curvature but may disengage when following
a very tight turn.

Low The system applies minimum smoothing.
Medium The system applies medium smoothing.
High The system generates optimized control paths for high-speed

operation where the minimum curvature for each turn is large.
It is not suitable for tight-turn operations as unwanted
coverage gaps may occur.

The system has a minimum radius for each setting and cannot generate the correct
path if the curve diameter is less than twice that minimum radius. The minimum
radius for each smoothing setting is:

. None=5m

. Low =10 m

. Medium =15 m

. High=20m
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Adjusting Steering Sensitivity, Attack and
Smoothing

1. In the eDriveX steering screen set, press

Setup. The setup screen appears. EELE
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Figure 3-2: Steering setup screen - steering adjust buttons

2. Pressthe up and down arrows for the
adjustment you want to make: sensitivity,
attack or smoothing. The current value shows
next to the button label: 7, 10 and None in our
screen example. The sensitivity adjustment buttons
and current setting.

Introducing Tunesets

A tuneset is a vehicle-specific data set that, once created, you can store on your S3.
You can store multiple tunesets—created on different vehicles—on a single S3. Then,
with the S3 installed in a particular vehicle, you can load the stored tuneset for that
vehicle. You can manage tunesets (create, edit, load, delete, export and import) in the
tuneset table which you can access two ways according to what you want to do (see
“Creating and Loading Tunesets” on page 59 and “Exporting and Importing Tunesets”
on page 60)

Figure 3-3 shows four tunesets stored on S3 (1) each of which can be loaded on the
appropriate vehicle when the S3 (1) is installed in that vehicle.

As also shown in Figure 3-3, you can export the tunesets for V3 and V4 (for example)
to a USB flash drive then import those tunesets from the flash drive onto another [S3
(2)] on another vehicle. Once imported, you can load the appropriate tuneset from S3
(2) just as you could when they were on S3 (1) on the other vehicle.
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Figure 3-3: Loading, exporting and importing tunesets

Tuneset Data - What's Stored

Table 3-4 lists the data that is stored in a tuneset and provides key information about

it.

Note: This is the data that is saved, deleted, exported and imported when you
manage tunesets. It is also the data that the system uses in all applicable operations
when you have loaded the tuneset from the tuneset table (made it the active tuneset).
See “Creating and Loading Tunesets” on page 59 and Figure 3-4).

Table 3-4: Tuneset data and information

Data

Description/Source/Where Displayed

Machine ID

The name you gave the tuneset when you created it using
New. Displays as the Machine ID in the tuneset table (see
Figure 3-4).

Vehicle Type and Valve
Type

As set at the 1. Vehicle step of the calibration wizard and
displayed in the Calibrate screen in the eDriveX steering
screen set. See “Calibration Wizard Step 1 - Vehicle (tuneset,
vehicle and valve type)” on page 21. Only Vehicle Type is
displayed in the tuneset tables (see Figure 3-4).

Antenna Pivot, Height
and Offset (L/R)

As set at 2. Dimensions step of the calibration wizard and
displayed in the Calibrate screen in the eDriveX steering
screen set. See “Calibration Wizard Step 2 - Dimensions (wheel
and track)” on page 23.
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Table 3-4: Tuneset data and information (continued)

Data

Description/Source/Where Displayed

Wheelbase

As set at 2. Dimensions step of the calibration wizard and
displayed in the Calibrate screen in the eDriveX steering
screen set. See “Calibration Wizard Step 2 - Dimensions (wheel
and track)” on page 23.

ECU orientation

As set at the 3. ECU Position step of the calibration wizard
and displayed in the Calibrate screen in the eDriveX steering
screen set. See “Calibration Wizard Step 3 - ECU Position
(wheel and track)” on page 26.

Date

Last time the tuneset was loaded. The date is displayed as the
Last Used value in the tuneset table (see Figure 3-4).

Smoothing, Attack and
Sensitivity

As set and displayed in the Setup screen in the eDriveX
steering screen set. (See “Adjusting Steering Sensitivity, Attack
and Smoothing” on page 57).

Machine Width

As set in Vehicle tab
screen

Skip/Overlap

As set in the Vehicle tab screen

Left/Right Offset
(Implement offset)

As set in the Vehicle tab screen

Fore/Aft Offset
(Implement link length)

As set in the Vehicle tab screen

Minimum Turn Radius
(eTurns)

As set in the Auto (turn) Curvature calibration screen of the
eDriveX steering screen set. See “Calibrating Autoturns” on
page 70.

Managing Tunesets

Tuneset management comprises creating, editing, loading, deleting, exporting and
importing tunesets. There are two windows in which you can manage tunesets. You
access them through the steering setup screen then either the Calibrate screen set or
the Setup screen. Access the appropriate window for the management required (you
can edit and delete tunesets in both windows).

Creating and Loading Tunesets

You create and load tunesets through the 1. Vehicle tab in the steering setup
Calibrate screen set. (See also “Calibration Wizard Step 1 - Vehicle (tuneset, vehicle
and valve type)” on page 21). You can also edit and delete tunesets here.
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Figure 3-4: Tuneset table via the calibration screen set

New (create a tuneset): Opens a keyboard/number pad screen for you to enter a
tuneset ID. When you press Apply in that screen, the current value of the items that
are saved in a tuneset become the values for the new tuneset. The new tuneset is
added to the table and can be loaded, deleted or exported.

Load: Makes the selected tuneset active. The value of each tuneset item becomes the
value the system uses in all applicable operations.

Edit ID: Opens a keyboard/number pad for you to rename a tuneset.

Delete: Deletes the row selected in the table. You cannot delete a tuneset that is
currently loaded (in use).

Exporting and Importing Tunesets

You can export and import tunesets (one at a time or all at once) via the steering
setup, Setup screen. You can also edit and delete tunesets here.

When you access this window (press the Import/Export Tuneset field in the Setup
screen) the default display is the Export list, that is tunesets currently stored on the
S3 (Figure 3-5). You can export (singly or ‘All’) from this display onto a flash drive.
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Figure 3-5: Export tuneset table via the steering Setup screen

Note: You can export tunesets to a USB flash drive without the immediate intention of
importing them. For example, you could have a particular vehicle's tuneset exported
to (saved on) a flash drive and simply use the flash drive as a storage device for a
backup copy of the tuneset for that vehicle.

If you press Import ..., you will see the Import window (Figure 3-6). It lists the
tunesets currently stored on the flash drive (note, all buttons will be inactive if no flash
drive is detected). You can import singly or ‘All' from the flash drive onto the S3, after
which tunesets can be loaded, edited, deleted or exported in the relevant window.

Figure 3-6: Import tuneset table via the steering Setup screen

Selecting 3D A-B Projection

The A-B projection mode relates to the effect of the earth’s curvature on guidance
accuracy. Select 3D (Steering > Setup screen) as the A-B projection mode for:
. Wide field operations

. Interoperability with third party guidance systems that also use 3D guidance
line projection

Note: 3D A-B projection is unrelated to the 3D map view or the GPS position type you
may see on the GPS tab.

Outback eDriveX w/S3 User Guide 61 PN 875-0222-000 Rev D1



Chapter 3: Operating eDriveX

Automated Steering Control Engagement

For eDriveX automated steering (‘auto-steer’ and ‘auto-steering’) to engage, all the
auto-steering criteria must be met. You must always initially engage auto-steering
manually although you do have the option to ‘pre-engage’ it, in which case you are
setting it to engage by itself when all the engagement criteria are met. (Manual
engagement of auto-steering when all criteria are met will be referred to as ‘real-time’
manual engagement to distinguish it from ‘pre-engagement”.)

Note: It is important to distinguish between ‘manual’ engagement (in real time or
through pre-engagement) and ‘auto-engagement’, which is actually auto-re-
engagement. Auto-engagement is the re-engagement of interrupted auto-steering,
and that auto-steering has to have been manually engaged initially.

The following sections provide detail on auto-steering in general, engagement, pre-
engagement and auto-engagement.

About Automated Steering Control Engagement

The criteria for manual engagement (in real-time or by pre-engagement), and auto-
(re)-engagement of auto-steering relate to:

. Having an active Job and a path (AB line, pivot or contour)

. Distance (cross track)

. Heading

o Speed

. Absence of manual steering

These are discussed in detail under “Pre-engagement and Auto-
engagement”following.

Once engaged, or re-engaged, auto-steering automatically disengages when the
criteria are not met, that is, it automatically disengages when:

. You start to steer manually.

o The current position error exceeds 6 ft (2 m)
(or 10% of swath width, whichever is larger).

. The vehicle's ground speed is less than 1 mph or greater than 20 mph.

Pre-engagement and Auto-engagement

Pre-engagement: The pre-engagement feature enables you to pre-set auto-steering
to engage automatically when all the auto-steering criteria are met. You first turn the
feature on (making it available) and then activate it. Once activated, if you are outside
the auto-steer engagement limits, you have twenty seconds to get within those limits
(the steering engagement button will flash blue/orange). Once inside the limits, auto-
steering engages. See Table 3-6.
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Figure 3-7: Pre-engage and auto-engage buttons and statuses

Auto-engagement: If you set auto-engagement on, auto-steering will automatically
re-engage if it is interrupted. Initial engagement has to be manual (either real-time or
through pre-engagement) but thereafter, whenever you interrupt auto-steering—to
make a manual turn* at the end of a swath for example —auto-steering will re-engage
once the machine is back within the engagement limits (provided that occurs within a
time limit. See Table 3-7 (* See also “eTurns (Autoturns)” on page 69.)

Automated Steering Button Statuses

It is important to understand how the steering button indicates the status of the
automated steering system. Table 3-5, Table 3-6 and Table 3-7 detail, respectively, the
statuses when:

. Neither Pre-Engage nor auto-engage are selected

o Pre-Engage function on (irrespective of whether auto-engage is on or off)

e  Auto-Engage is on (‘Auto’ selected) and pre-engage is off.

Table 3-5: Steering buttons - auto-engage and pre-engage off (manual, real-time
engage)

Button Indicates Details
‘Not ready’. Auto- The auto-steering criteria are not met. Any or all
steering (auto- of these are out of limit:
gwdz_:mce) not e No path (A=B line, pivot or contour, or
possible. Job/path)
e Heading

e Distance (cross track)
e Speed

e The button reverts to gray (from blue)
when you drive out of limits, during a
turn for example. It becomes blue again
when you are back within the limits.

Auto-steering All criteria are met and auto-steering will begin
available (ready). when you press the button. Your display will
show you approaching this point.

Auto-steering in When you press the button while blue, auto-
progress. steering will begin.

A red line through the steering icon (in any state) indicates that the
steering wheel switch (the steering override sensor) has been activated.
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Table 3-6: Steering buttons - pre-engage (P) on

(With/without auto-
engage on)

Button Indicates Details

Pre-engage feature is | The auto-steering criteria are not met. Any or all

on (enabled) but not of these are out of limit:

yet activated. ‘Not * No path (A=B line, pivot or contour, or

ready’. A.uto—steermg Job/path)

(auto-guidance) not .

possible. * Heading

e Distance (cross track)
e Speed

Pre-engage feature is | The criteria for auto-steering (except no A=B line

on. You can pre- - see above) are not met.

engage but you are

currently out of

engagement limits.

Pre-engagement has Flashing:

been activated Button flashes between blue and orange to
indicate that the engagement limits of heading,
distance (cross track) or speed are not met and

Flashing you have 20 seconds to get within the limits. If

you get in limits within 20 seconds, engagement
will occur. If you do not, button will revert to
blue.

(When the pre-engage | You are within the engagement limits so normal

feature is on.) Pre- manual (real time) engagement is required:

engagement no auto-engage will operate normally if on (see

longer applies. Table 3-7 on page 65)

or

A red line through the steering icon (in any state) indicates that the
steering wheel switch (the steering override sensor) has been activated.
Note: This will flash on during the 20 second blue/orange phase if you
manually steer to meet the engagement limits.

Note: In Table 3-7 (following) there is an A within the button icon. It shows in all
button conditions when auto-engage is set to ‘on’ (Auto) except while the pre-
engagement indicator P applies (see Table 3-6 above).
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Table 3-7: Steering buttons - auto-engage (A) on

Button

Indicates

Condition Details

‘Not ready’. Auto-
steering (so auto-
engage) not possible.

Initially: The criteria for auto-steering are not
met. Any or all of these are out of limit:
¢ No path (A=B line, pivot or contour, or
Job/path)
e Heading
e Distance (crosstrack)
e Speed

Subsequently: Auto-steering has ceased
because manual steering has occurred (to make
a turn for example) and has not been able to
(re)auto-engage within 45 seconds. See
Flashing below.

Auto-steering
available (ready) -
auto-engage on.

All criteria are met and auto-steering will begin
when you press the button. Your map screen
display will show you approaching this point.

Note that this means that, initially, even though
auto-engage is on, you still have to engage auto-
steering manually when you first approach a
wayline (as if auto-engage was set to manual).

(Subsequently, auto-steering will (re)auto-
engage when you are back within the limits,
after a turn for example. See Flashing below.)

Auto-steering has
auto-engaged.

Initially because you have pressed the blue
button when within the limits. Subsequently
after manual steering when back within limits
and manual steering has ceased (see Flashing
below).

Flashing

Ready to (re)auto-
engage.

Flashing:

Button flashes between blue and orange when
you begin manual steering during auto-engaged
steering (to make a turn for example). If auto-
steering cannot (re)auto-engage within 45
seconds, flashing ceases and the auto-steering
status reverts to ‘not ready’ (gray).

Note: Steering auto (re)engages two seconds
after you release manual steering when back
within the limits.
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Note 1: If your system has RTK corrections, eDriveX will automatically disengage if
your ground speed is less than 0.25 mph or greater than 20 mph.

Note 2: If RTK is lost, you will see (whichever screen you are currently in) a warning
message “RTK Lost - Performance will be degraded” Press Ok to acknowledge the
message understanding that, because guidance performance has been degraded, you
no long longer have centimeter accuracy.

Setting Auto-Steering to Pre-Engage

1. In the eDriveX steering screen set, press Setup - the setup
screen appears.

Setup

- -y

CmmmE-

Figure 3-8: Steering setup screen - pre-engage set on
2. Under Pre-Engage, press On. The P appears in the steering

button (top right) and auto-steering will engage when all
criteria are met. (See also Table 3-6 on page 64.)

(Pre-Engage on)
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Setting Auto-Steering to Auto-Engage

1. In the eDriveX steering screen set, press Setup - the setup
screen appears.

Setup

o ==

- ooy

Yo mmmw=

Figure 3-9: Steering setup screen - auto-engage set on (Auto)

2. Under Auto-Engage, press Auto. The A appears in the
steering button (top right) and auto-steering will now
automatically re-engage after auto-steering is interrupted and
when all criteria are re-met. (See also Table 3-7 on page 65.)

(Auto-Engage on)
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Viewing Steering Status

The status screen of the eDriveX steering screen set shows the hardware, calibration,
and run time status of the eDriveX system. There are some variations between the
status screens for hydraulic steering and electric steering (valve type VSi).

Plus+1 error message area

Figure 3-10: eDriveX Status screen - hydraulic steering

Figure 3-11: eDriveX Status screen - electric steering (VSi)

Each item’s status will show as good (green/checked) or, as shown for Wayline OK in
Figure 3-10, an alert (red/exclamation point). The alert indicates an error or limitation
of some kind. The alert may be flashing or static:

o Flashing indicates a part of the system is not ready for guidance/auto-
steering (for example, Position Estimate or DMU Sensor (not) OK).

. Non-flashing indicates that some aspect of user setup is not complete, for
example there’s no AB line or one of the calibration steps is incomplete.

Also, for Plus+1 errors, messages appear on screen that provide some explanation of
the error (see Figure 3-10). For details about each status, see “Troubleshooting Status
Alerts” on page 87.
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Note: A flashing alert also shows on the Status button so you can see that there are
‘system unreadiness’ alerts even if you are not in the status screen.

eTurns (Autoturns)

The Hemisphere GPS optional eTurns feature enables the vehicle to automatically
execute a turn—referred to as an ‘autoturn’— at the end of a swath. The swath it turns
onto is determined by a user setting.

The key points about autoturns are:

. They are available by subscription
o They are applicable to straight line A-B operations only.

. The manual autoturn button is not active until you have calibrated
autoturns.

. Autoturn calibration is required for each tractor/implement combination.

o You can operate with a fixed turn configuration or change the configuration
in real time for individual turns.

. The turn guides the vehicle turning path, not the implement’s.
. The headland prompt, if used, is based on the vehicle position, not the
implement's.

The rest of this section describes the calibration and configuration of autoturns,
describes the features of autoturns and details how to make an autoturn depending
on your configuration.

Note: Although there is no direct relationship between the configuration steps
described in chapter 2, it is recommended that you complete those steps before
calibrating for autoturns (see “Introducing the Calibration Wizard” on page 16). Note
also that autoturn calibration is required for each implement (unless implements are
identical - see Warning in the next section).

Subscribing to eTurns

You get the autoturn functionality through your local dealer or the Hemisphere GPS
website, and Hemisphere GPS Customer Support. In a two-stage process you
purchase eTurns and get a receipt number and then obtain an activation/subscription
code from Hemisphere GPS Customer Support. When you have obtained the
activation/subscription code, you enter it using the key/number pad that you access
through the Subscription field in the Codes display on the Setup screen. When you
have entered your subscription code, ‘eTurns’ shows in the Subscription field and
autoturns are activated.

Note: When you enter a valid subscription code, ‘Accepted’ appears briefly in the
field, then ‘eTurns’ appears (Figure 3-12, right image). If you enter an invalid code,
‘Invalid” appears.
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Figure 3-12: eTurns subscription entered

Calibrating Autoturns

Because there is potential for damage to machinery if you use a larger
implement with the calibration data recorded for a smaller implement, you need to
recalibrate autoturns for different implements. When making the left and right turns
during autoturn calibration, make the minimum radius turns possible for the current
implement.

1. Press Auto in the steering setup screen. The autoturn
Curvature calibration screen appears.

Figure 3-13: Autoturn curvature calibration screen

2. Press Calibrate. The first calibration step screen appears
(Figure 3-14).
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Figure 3-14: Autoturn calibration screen - step 1

3. Maintaining the recommended speed, steer to the left at the
minimum radius for the current implement (that is, the
tightest possible or practical turn for the current implement)
then press Start. The calibration screen changes to reflect
that the left curvature calibration is in progress (the Press
start to begin instruction and the Start button disappear).
When calibration is complete the second calibration step
screen appears (Figure 3-15 on page 71).

Figure 3-15: Autoturn calibration screen - step 2

4. Maintaining the recommended speed, steer to the right at the
minimum radius for the current implement (that is, the
tightest possible or practical turn for the current implement)
then press Start. The calibration screen changes to reflect
that the right curvature calibration is in progress (the Press
start to begin instruction and the Start button disappear).

When calibration is complete the Calibration Complete
screen appears displaying the minimum turning circles of the
vehicle on left and right lock.
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Figure 3-16: Calibration complete screen

5. Press Ok - the curvature calibration screen appears with the
configuration fields and buttons displayed (Figure 3-17 on Ok
page 72).

Figure 3-17: Curvature calibration screen with
configuration fields and buttons

Configuring Autoturns

After you have completed the autoturn calibration, you can configure autoturns.

Run Time Menu

The run time menu comprises speed and row (current, next, skip) settings. You can
change the current setting of speed and row in real time, enabling you to manage
turns individually. When Run Time Menu is set to On, an input window appears on the
map screen during operations.
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The run time menu appears as the Autoturn Inputs window:

. Automatically with headland prompt on

. When you select the autoturn button with headland prompt off

Figure 3-18: Autoturn Inputs (run time menu) on screen

Note: The autoturn button (dotted, bottom right corner of Figure 3-18) acts the same
as the Cancel button in the Autoturns Inputs window in this situation.

Headland Prompt

When set On, the headland prompt appears on the map screen during operations.
Headland, in this sense, is the end of the current swath, a defined perimeter or a
previously worked swath (approached at any angle). The headland prompt will be the
Autoturn Inputs or the Autoturn Control windows:

. If Run Time Menu is On, the headland prompt is the Autoturn Inputs
window (speed, row, Ok/Cancel) - Figure 3-19, left image.

. If Run Time Menu is Off, the headland prompt is the Autoturn Control
window (speed bar, turn direction, Go/Cancel) - Figure 3-19, right image.

Figure 3-19: Autoturn Inputs and Autoturn Control windows
(see “Predicted Turns and Actual Turns” on page 75)
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Headland Distance

This is the distance at which the headland prompt appears on the map screen during
operations. The distance is specified as a time (in seconds) because it is speed
dependent.

Figure 3-20: Headland Distance input window

Speed (also a run time autoturn input)

Sets the speed at which you want your vehicle to execute the
autoturn. The speed and the headland ‘distance’ combine to
determine the linear distance from the headland that the
prompt appears. If, during an auto turn, you exceed the
speed you set (here, or on the run time menu), automated
steering (so the autoturn also) will disengage.

Rows (also a run time autoturn input)

This sets the order in which rows are worked (or ‘steered to’ -
also known as the ‘swath pattern’). The options are:

. Current Row - autoturn back onto the current row.

. Next Row - autoturn onto the adjacent row. The first
turn is to your first turn setting (left or right, see
First Turn following) then alternately left/right.

. Skip Rows: # - skip (miss) the number of adjacent rows specified. For
example, for Skip Rows: 1, the vehicle will autoturn on the pattern 1, 3,5, 7
etc.

First Turn (an autoturn control input*)

Sets the direction, left or right, of the first turn. *As an Auto Control item it
represents ‘next turn’.
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Predicted Turns and Actual Turns

When you press the autoturn button (or OK in the Autoturn Inputs window when
run time menu On), the system displays the Autoturn Control window and the
predicted path of the turn in green.

Figure 3-21: Autoturn button and predicted turn path (skip rows = 1)

When you commit to the turn—by pressing Go in the Autoturn Control window—
the system displays the actual path of the turn in red (and the turn begins).

Figure 3-22: Actual turn path - turn in progress (skip rows = 1)
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Autoturns and Speed

The predicted and actual turn paths of an autoturn are determined by the speed at
which you set the turn to be made (and the curvature calibration for the tractor/
implement combination). Figures 3-23 and 3-24 show how the speed determines the
turn path.

Figure 3-23: Predicted turn at 3.00/2.9 kph (Rows = Next Row)

Figure 3-24: Predicted turn at 15.0/14.9 kph (Rows = Next Row)

Note: If you exceed the set speed during the autoturn (beyond a small buffer value),
automated steering disengages. This applies to the speed you set in the configuration
screen (see “Speed” page 74) or the speed you set (override) in the Autoturn Inputs
(run time menu) pop-up.

Rows - ‘Swath Order’ or ‘Swath Pattern’

As part of the autoturn configuration you set the row value. The row value determines
which row you autoturn onto. You set this in the configuration screen (see “Rows”
page 74) and can override it in the Autoturn Inputs window. Figures 3-25, 3-26 and
3-27 show the swath patterns for three row values: Current Row, Next Row, or Skip
Rows: # (up to the number of rows possible based on the maximum turn distance
[about 145 m] and the swath width).
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Figure 3-25: Current Row - autoturn back onto same row

Figure 3-26: Next Row - autoturn onto adjacent row (left or right)

Figure 3-27: Skip Rows = 1 - autoturn skips 1 adjacent row (left or right)
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Making Autoturns

Exactly how you activate an autoturn depends on how you set up your run time menu
and headland prompt. Table 3-8 details the actions you take for each configuration.

Note: In all cases, the predicted turn path (green) is shown until you press Go in the
Autoturn Control pop-up. The predicted turn path travels with you until you press

Go.

Table 3-8: Actions for each configuration

Condition

Action

Run Time Menu Off
Headland Prompt Off

Press the autoturn button, press Go in the Autoturn Control
pop-up.

Run Time Menu Off
Headland Prompt On

Press Left or Right, then Go in the Autoturn Control pop-up.

RunTime Menu On
Headland Prompt Off

Press the autoturn button, adjust configuration (speed, skip
rows) in the Autoturn Inputs window, press OK; press Left or
Right then Go in the Autoturn Control window.

Run Time Menu On

Headland Prompt On

Adjust configuration (speed, skip rows) in the Autoturn
Inputs window, then OK; press Left or Right then Go in the
Autoturn Control window.
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Tables A-1 through A-5 provide the power, mechanical, communication, GPS, and

environmental specificatio

ns for eDriveX.

Table A-1: Power specifications

Item

Specification

Input voltage

9 - 36 VDC, over/under/reverse polarity and short circuit
protected

Table A-2: Mechanical specifications

Item Specification

Dimensions 233 mm L x 179 mm W x 66 mm H
(9.17 in Lx 705 in W x 2.60 in H)

Inertial 6-axis gyro/accelerometer stabilized
Yaw, pitch, and roll feedback
Update rate: 100 Hz

Material Alloy

Mount Chassis mount bracket

Enclosure Waterproof, dust proof

Table A-3: Communicatio

n specifications

Item Specification

CAN 3 x CAN 2.0b ports

Serial 3 x RS-232 serial ports
Protocol NMEA 2000, ISO 11783, J1939
Other USB (1), ethernet (1)

Table A-4: Recommended

GPS receiver

Item

Specification

Recommended receiver

Outback S3, Crescent

Optional receiver

Outback A220, Eclipse™ (dual frequency)

Table A-5: Environmental

specifications

Item

Specification

Operating temperature

-10°C to +60°C (14°F to +140°F)

Humidity

EP455

Enclosure

P67

Compliance

FCC, CE, C-Tick, WEEE, RoHS
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Steering

GPS Signal Accuracy

Machine/Vehicle Control

Implement Accuracy

Field Conditions

Consistent Accuracy and Increased Productivity
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Hemisphere GPS Crescent Receiver technology sets new standards for accuracy and
flexibility in precision ground agriculture.

However, in-the-field accuracy for automated steering applications is influenced by a
variety of factors, not just the inherent accuracy of the GPS system. These factors
include:

. GPS signal accuracy

. Machine/vehicle control
. Implement accuracy

. Field conditions

Figure B-1: Factors influencing automated steering accuracy

GPS Signal Accuracy

. GPS Antenna Location - install the GPS antenna on the vehicle in a
location that will optimize its performance. The ideal location provides an
open view of the sky. It also prevents multi-path reflections and signal
masking from nearby vertical obstructions.

It is also important to install the GPS antenna in the center (left and right) of
the vehicle. This prevents swath offsets resulting in skips and overlaps. Set
the Antenna Offset Calibration in the eDriveX Calibration Wizard to ensure
that the antenna is centered.

If the center of the working implement is not in line with the center of the
guided vehicle, be sure to enter an appropriate Swath Offset during setup.

. Cable Installation: to prevent problems with signal interference and
power fluctuations, give careful consideration when installing the GPS
antenna cable, rover radio cable, and power cables.

Try to route antenna and radio cables away from any other RF (radio
frequency) cables. Also, be careful to avoid any cables carrying high
amperage electrical pulses. Be sure that all cables are routed and secured
properly to prevent crimping and abrasion.

Connect power cables to stable 12-volt power supplies such as vehicle
power outlets or direct battery connections. Avoid using cigarette lighter
adapters.

. eDriveX ECU Orientation: the eDriveX ECU contains sensors for the yaw
(left and right), pitch (up and down), and roll (rotation) axes so it is important
to install and configure it in the proper orientation.

In contrast to the Outback eDriveTC Automated Steering Controller, the
eDriveX ECU can be installed in any orientation (in accordance with your
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vehicle-specific installation kit), as long as it is perpendicular to the three
main axes of the vehicle. Be sure to configure the orientation of the ECU in
the eDriveX Calibration Wizard.

Figure B-2: Mounted eDriveX ECU

To ensure proper tilt compensation, maintain the Roll Bias Calibration within
the eDriveX Calibration Wizard.

Machine/Vehicle Control

. Automated Steering Control Tuning - Adjust the sensitivity setting
within the eDriveX calibration wizard to maintain the GPS guideline
accurately without rapidly overshooting or responding too slowly.

If the steering corrections are too rapid, causing the machine to jerk
erratically back and forth across the line, the eDriveX sensitivity setting is too
high.

If the machine slowly weaves down the guideline, the eDriveX sensitivity
setting is too low

Figure B-3: eDriveX control at different sensitivity settings

The best sensitivity setting for optimized machine control may depend on
different parameters, such as vehicle type, implement, working speed and
field conditions.

. Vehicle Setup: Steering Maintenance, Ballasting and Stance,
Traction Aids - It is important to consider the physical characteristics of a
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vehicle that may affect the ability of the automated steering system to
perform at an optimal level.

When preparing a vehicle for use with automated steering it is necessary to
inspect all of the vehicle steering components including cylinders, joints,
linkages, wheels, and tires. All mechanical steering connections must be
within the manufacturer’s specifications for free play in order to achieve
maximum machine control accuracy.

Wheels must be true, properly aligned, and spaced evenly from side to side.
For optimal automated steering performance, it is best to have the vehicle
properly ballasted and a wide wheel stance. Ballasting improves traction for
more rapid and precise steering corrections.

Additionally, a wider wheel stance with front and rear duals (where
applicable) will dramatically improve vehicle stability allowing for increased
steering accuracy.

Figure B-4: Machine ballasted with full set of front suitcase weights
and rear wheel weights. Wide stance with duals front and rear for
stability and traction

Lastly, it is important to use vehicle traction aids, when possible. The use of
mechanical front wheel drive and differential lock will improve vehicle
traction and steering making it easier to maintain the guideline. The use of
differential lock may not be appropriate in some field conditions; however,
most straight-line guidance scenarios will have improved tracking with the
use of differential lock.

Implement Accuracy

The tracking performance of the implement plays a major role in accuracy.
Implements can often move back and forth across the guideline independent of the
guided vehicle, especially in rolling terrain or tough soil conditions. In addition, non-
uniform draft loads created by an implement can actually work against the automated
steering system, degrading accuracy.

Drawn implements - Implements with long drawbar connections to the
vehicle can often move back and forth behind a vehicle that is driving in a
straight path. It is important to use stabilizing methods such as disk coulters
to help the implement track inline with the towing vehicle.
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3-Point implements - For 3-point mounted implements, balance the
implement behind the vehicle; that is, all ground engaging elements should
be evenly spaced and in proper adjustment. It is common for items such as
cultivator shanks or bedder row-units to gradually slip left or right on a tool
bar causing uneven draft. Regular checking and adjustment will minimize
this problem.

In addition, on 3-point implements, it is necessary to adjust the sway blocks
on the vehicle draft arms. Allow only a very small gap at the sway blocks to
prevent large side-to-side movements of the implement.

Similar to drawn implements, 3-point implements will benefit from evenly
spaced coulters set deep enough to prevent side-to-side movements. As
implement widths grow in 3-point applications, it may be necessary to use
draft chains connected from the ends of the implement to the front of the
vehicle to prevent deflection in the outer sections of the implement.

Figure B-5: Vehicle 3-point sway block set tight and spaced evenly
on both sides

See “Introducing Implement Offsets (L\R)” on page 48 to properly calibrate the
implement offset.

Field Conditions

Field conditions can also play a role in accuracy. Smooth, flat fields with uniform tilt
allow for the best possible accuracy; however, this ideal scenario is usually unrealistic.
Many fields have rolling terrain, contour terraces, old crop rows, varying soil
conditions and other characteristics. Understanding these elements and how they
effect steering will help to maximize the guidance accuracy.

Rolling terrain - Be sure the implement is set up with stabilizing coulters
for proper tracking behind the tow vehicle.

Contour terraces - Similar to rolling terrain, but may require the use of
contour guidance mode. Contour guidance mode uses a smoothing feature
to gradually reduce curve severity with each consecutive pass; therefore,
each pass will have some amount of error at the transitions of each curve. In
addition, drawn implements do not track directly behind the tow vehicle
when navigating curves, inherently reducing accuracy. When possible, use
straight mode guidance and work up and over mild terraces in high accuracy
situations.
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e  Old crop rows - Old rows can create non-uniform draft loads on an
implement pulling it and possibly the tow vehicle offline. Working against
old rows at an angle will improve draft uniformity. In some cases, it may be
necessary to completely work down old rows in order to develop new, very
accurate rows.

. Soil conditions - Very loose soil may require more steering effort and
traction from the guided vehicle. To improve accuracy, it may be necessary
to add weight over the steering wheels, use mechanical front wheel drive,
and/or differential lock. Irregular and tight soil conditions, such as those
encountered when working with old crop rows, can cause similar conditions.
To improve accuracy, it is critical to use stabilizing elements on the
implement and have the proper ballasting on the tow vehicle.

Consistent Accuracy and Increased
Productivity
Special attention to the previous four main factors (GPS signal accuracy, machine/

vehicle control, implement tracking and field conditions) affecting automated steering
accuracy can help you achieve consistent results that maximize productivity.
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The Status screen of the eDriveX steering tab set shows the hardware, calibration, and
run time status of the eDriveX system (see “Viewing Steering Status” on page 68).

Tables C-1 through C-3 provide information on status alerts for eDriveX.

If the recommended action does not fix the issue, contact Customer Services.

Table C-1: Hardware status a

lerts

Item

Reason(s)

Action(s) as Applicable

eDriveX Ready

This will never show an alert
as you cannot access this
screen if eDriveX is not ready
(autosteer criteria not met).

Wheel Angle Sensor

Out of range (current WAS
position is outside calibrated
values).

Short/Open circuit

Power cycle steering
controller.
Recalibrate WAS (see
page 28).

Check WAS harness

connections for damaged
wires/pins.

sensor (power problem)
Failed GPS sensor

DMU Sensor Roll/Pitch out of range Power cycle eDriveX.
because ECU orientation not | Racalibrate ECU
set correctly. orientation (see page 26).
Failed DMU sensor.

GPS Sensor Comms problem with GPS Power cycle eDriveX.

Plus+1 (Steering Controller)

Open/short circuit on one or
more of solenoid lines.

Current (mA) fault (not
achieving the required
current - check current and
voltage rating on coils).

Power cycle steering
controller.

Check solenoid harness for
broken or damaged wires/
pins.

Review WS

WAS fault. troubleshooting.
VSi Power Required Power electric steering at
the junction box
VSi Turn steering wheel to enable | Turn the steering wheel
CPU Load High CPU usage Wait for two minutes,

power cycle eDriveX.

Memory Free

Low free memory

Cycle power to eDriveX.

Table C-2: Calibration status

alerts

Item

Reason for Alert/Action

Antenna Offsets

Value not set, check calibration and set correct values. See
“Calibration Wizard Step 2 - Dimensions (wheel and track)”
on page 23 and “About Setting the Antenna Offset” on

page 18
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Appendix C: Troubleshooting Status Alerts

Table C-2: Calibration status alerts (continued)

Item

Reason for Alert/Action

ECU Position

Value not set, check calibration and set correct values. See
“Calibration Wizard Step 3 - ECU Position (wheel and
track)” on page 26

Implement Dimensions

Value not set, check calibration and set correct values. See
“Calibration Wizard Step 2 - Dimensions (wheel and track)”
on page 23 and “Determining Implement Offset (L/R)” on
page 49

Roll Bias Calibrated

Value not set, check calibration and set correct values. See
“Calibration Wizard Step 8. Roll Bias (wheel and track)” on
page 33

Valve Type Value not set, check calibration and set correct values. See
“Calibration Wizard Step 1 - Vehicle (tuneset, vehicle and
valve type)” on page 21

Vehicle Type Value not set, check calibration and set correct values. See

“Calibration Wizard Step 1 - Vehicle (tuneset, vehicle and
valve type)” on page 21

WAS Calibrated

Value not set, check calibration and set correct values. See
“Calibration Wizard Step 4 - Coarse WAS (wheel only)” on
page 28 and “Calibration Wizard Step 7 - Fine WAS (Wheel
Only)” on page 32

Wheel Base

Value not set, check calibration and set correct values. See
“Calibration Wizard Step 2 - Dimensions (wheel and track)”
on page 23

Table C-3: Run time status alerts

Item

Reason for Alert/Action

Steer Override: Not Active

Should be not active unless the steering wheel is being
turned. If active when steering wheel not being turned,
problem with override system is indicated. Power cycle the
system, check alert state.

Wayline

Wayline not set. Select job / template or create new A-B
line.

Ready to Engage

Not all conditions for engage are met. Drive onto A-B line
and check status while moving above 1 kph.

Filters Converged

Filters not converged. Drive forward ten seconds; complete
calibration; drive convergence pattern. Check antenna
pivot dimension. See “About Converging Filters” on

page 18.

Position Estimate

Usually occurs after startup. Drive machine for a few
minutes above 4 kph, error should clear.
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Appendix D: Restoring S3 and eDriveX Default
Values
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Appendix D: Restoring S3 and eDriveX Default Values

The System screen of the
Setup tab has a Defaults
button that you can use to
restore S3 or S3 and
eDriveX defaults (‘All’). After
pressing the button, select
either All or S3 Only.

If you select All you will see
an additional message
advising that the ECU will
shut down and need to be
restarted.

Table D-1: Default values

All n
Tab > Screen Item S3 Only eDr(isz)?) <
Setup Night Mode: On/Off Off Off
Control Layout: Left/Right Right Right
Units: US/Metric See Note See Note
Clock: 12 Hr/24 Hr 12 Hr 12 Hr
> Display Brightness 10 10
Note:
GPS detected within US: US
GPS detected - outside US: Metric
No GPS detected: Metric
GPS Local Time -7 hrs -7 hrs
SBAS 1 No change No change
SBAS 2 No change No change
GPS Source Internal Internal
> Setup GPS Application No change No change
GPS Baud 19200 19200
Messages All Off All Off
NMEA 2000 No change No change
>NMEA
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Appendix D: Restoring S3 and eDriveX Default Values

Table D-1: Default values (continued)

Tab > Screen Item S3 Only :gr(::)gnd

Steering Auto-Engage: Auto/Manual | No change Manual
Sensitivity No change 7
Attack No change 10
Smoothing No change None

> Setup Vehicle Type No change Std Tretr
Valve Type No change HGPS Std
Light bar No change Med

Steering Antenna Pivot No change 0.00
Antenna L/R No change 0.00
Antenna Height No change 3.00
Wheelbase No change 4.00

> Calibrate ECU Top No change Up
ECU Connector No change Forward

Vehicle Machine Width No change 20.00
Skip/Overlap No change 0.00
Left/Right Offset No change 0.00
Fore/Aft Offset No change 0.00
Headland Alert: On/Off On On
Lines: Off/A=B/Grid Off Off

Other Controls WAS No change No change
Curvature No change No change
Current No change No change
Roll Bias No change No change
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Index

Numerics

3-point, implements, effect on autosteer-
ing 85

A
accuracy, improving 86
actual turn, color 75
antenna
height, setting 24
offset, determining, marker method
46
offset, determining, overview 43
offset, determining, track method 44
offset, introduction to 42
offset, skip and overlaps after setting
51
offset, track method, track and wheel
vehicles 43
setting offset 18, 25
setting pivot 17
attack
steering, adjustment and values 55,
57
steering, defined 54
auto-engagement
setting on 67
vs pre-engagement 62
automated steering control, see auto-
steering
autosteer
ballasting, effect of 83
field conditions, effect of 85
stance, effect on 83
traction aids, effect on 83
autosteering
auto-engagement, setting on 67
button statuses 63
engagement of 62
pre-engagement of 62
pre-engagement, setting on 66
autoturn
activating 69
actual turn 75
and calibration wizard 69
calibrating for 70
configuring 72
entering code 69
first turn 74
headland distance, introduction to 74
headland prompt, introduction to 73
introduction 69
making 78

predicted turn 75

row to turn onto 76

rows 74

run time menu, introduction to 72
speed 74

speed, effect on turn 76
subscribing to 69

B

ballasting, effect on autosteering 83
Cc

cabling

ECU component group 9

schematic 10
calibration wizard

and autoturns 69

before using 16

coarse WAS 28

current and lock-to-lock 31

current, calibrating 30

curvature 29

fine WAS 32

introduction to

reviewing settings 42

roll bias 33

step, completion sequence 16

steps, changing completed step 17

steps, completion sequence 17

steps, variations to 16

using, general information 17

using, hydraulic steering 21
calibration, autoturn 70
communications specification 80, 88, 92
component groups, detailed 9
configuration, autoturns 72
connections

cabling 10

schematic 10
connections, cabling schematic 10
convergence

filters, manual driving pattern 20

of filters, introduced 18
current

calibration wizard step 30

lock-to-lock for certain valves 31
curvature, calibration step 29

D

defaults, restoring 91

details, reviewing calibration results 42
drawn implements, effect on autosteer-
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Index

ing 84

E
ECU
cabling schematic 10
cabling, component group 9
installation guides 8
installation, overview 8
position, setting 26
engine speed - during calibration 17
environmental specification 80
Err, coarse WAS value 29
eTurns, see autoturn

F
field conditions, effect on autosteering 85
filters
convergence, introduced 18
convergence, manual driving pattern
20
self-convergence 20
Fine, WAS calibration 32
first turn, autoturn 74

G

GPS receiver, recommended 80
GPS source

serial 13

using RTK in calibration 16

H
headland distance, introduction to 74
headland prompt
and autoturn inputs 73
and run time menu 73
introduction to 73
height, antenna, setting 24

implement
3-point implements, effect on auto-
steering 85
accuracy 84
drawn implements, effect on auto-
steering 84
offset, determining 49
offset, determining,
method 51
offset, determining, preferred meth-
od 49
offset, introduction to 48
offset, skip and overlaps after setting
51
installation, ECU, overview 8
installation, guides, about 8

alternative

K

kit
component groups 9
contents, all kits 6
contents, variations 6

L
lateral acceleration
defined 30
track vehicles 29
lock-to-lock, current for certain valves 31
logs
exporting 14
file numbering 14

M

machine width, effect on implement off-
set 49

marker, method, antenna offset 46
mechanical specification 80

o

offset

antenna and implement, skip and
overlaps after setting 51

antenna, determining, marker meth-
od 46

antenna, determining, overview 43

antenna, determining, track method
44

antenna, introduction to 42

antenna, setting 18, 25

antenna, track method, track and
wheel vehicles 43

implement, determining 49

implement, determining, alternative
method 51

implement, determining, preferred
method 49

implement, introduction to 48

P

P-Gain, displayed and defined 31
pivot

antenna, setting 17
position, ECU, setting 26
power switch, traveling position 12
power, specification 80
predicted turn

before pressing Go 78

color 75
pre-engagement

setting on 66

vs auto-engagement 62
productivity, increasing 86
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Index

R
restoring, defaults 91
roll bias, calibrating 33
rolling terrain, stabilizing for 85
row
autoturn 74
autoturn, turning onto 76
effect of old rows 86
RTK
effect on accuracy when lost 16
ground speed and disengagement
16
using as source when calibrating 16
run time menu
as autoturn inputs 73
introduction to 72

S

safety warnings and considerations 3
schematic
cable connections 10
hydraulic circuit 9
self-convergence, filters 20
sensitivity
GPS guidance accuracy 83
steering, adjustment and values 54,
57
steering, defined 54
serial, as GPS source 13
smoothing
steering, adjustment and values 56
steering, defined 54
soil conditions, effect on autosteering 86
specifications
communications 80, 88, 92
environmental 80
mechanical 80
power 80
recommended GPS receiver 80
speed
and autoturns 74
effect on autoturn 76
engine speed during calibration 17
speed bar, using 28
stance, effect on autosteering 83
status, steering status, viewing 68
steer ready, variations to kits 6
steering
attack, adjustment and values 55, 57
attack, defined 54
options, introduction to 54
sensitivity, adjustment and values
54, 57
sensitivity, defined 54
smoothing, adjustment and values
56
smoothing, defined 54
status viewing 68

test, performing 14
test, trouble shooting 15
troubleshooting steering test 15
steering ratio, VSi calibration step 40
steering wheel switch see SWS 9
subscription, to autoturns 69
swath order, see row
swath pattern, see row.
switch, power, traveling position 12
SWS, component group 9

T

terraces, contour, effect on autosteer ac-
curacy 85
traction aids, effect on autosteering 83
traveling, switch position 12
tuneset
creating 59
data stored 58
exporting 60
importing 60
introduction to 57
loading 59
management of 59
storage of 54
turns
autoturns, predicted and actual 75
green autoturn 75
red autoturn 75

\")

VSi
steering ratio 40

W
warnings

safety and considerations 3
WAS

coarse calibration 28

component kit 9

Err value 29

fine calibration 32

setting coarse value 28
wheel angle sensor, see WAS
wizard, see calibration wizard
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End User License Agreement

IMPORTANT - This is an agreement (the "Agreement") between you, the end purchaser ("Licensee") and Hemisphere
GPS Inc. ("Hemisphere") which permits Licensee to use the Hemisphere software (the "Software") that accompanies this
Agreement. This Software may be licensed on a standalone basis or may be embedded in a Product. Please read and
ensure that you understand this Agreement before installing or using the Software Update or using a Product.

In this agreement any product that has Software embedded in it at the time of sale to the Licensee shall be referred to as a
"Product". As well, in this Agreement, the use of a Product shall be deemed to be use of the Software which is embedded
in the Product.

BY INSTALLING OR USING THE SOFTWARE UPDATE OR THE PRODUCT, LICENSEE THEREBY AGREES TO BE LEGALLY
BOUND BY THE TERMS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO THESE TERMS, (I) DO NOT INSTALL OR USE
THE SOFTWARE, AND (Il) IF YOU ARE INSTALLING AN UPDATE TO THE SOFTWARE, DO NOT INSTALL THE UPDATE AND
PROMPTLY DESTROY IT.

HEMISPHERE PROVIDES LIMITED WARRANTIES IN RELATION TO THE SOFTWARE. AS WELL, THOSE WHO USE THE
EMBEDDED SOFTWARE DO SO AT THEIR OWN RISK. YOU SHOULD UNDERSTAND THE IMPORTANCE OF THESE AND
OTHER LIMITATIONS SET OUT IN THIS AGREEMENT BEFORE INSTALLING OR USING THE SOFTWARE OR THE PRODUCT.

1. LICENSE. Hemisphere hereby grants to Licensee a non-transferable and non-exclusive license to use the Software
as embedded in a Product and all Updates (collectively the "Software"), solely in binary executable form.

2. RESTRICTIONS ON USE. Licensee agrees that Licensee and its employees will not directly or indirectly, in any
manner whatsoever:

a. install or use more copies of the Software than the number of copies that have been licensed;

b. use or install the Software in connection with any product other than the Product the Software was intended
to be used or installed on as set out in the documentation that accompanies the Software.

c. copy any of the Software or any written materials for any purpose except as part of Licensee's normal backup
processes;

d modify or create derivative works based on the Software;
e. sub-license, rent, lease, loan or distribute the Software;

f. permit any third party to use the Software;
g

use or operate Product for the benefit of any third party in any type of service outsourcing, application service,
provider service or service bureau capacity;

h. reverse engineer, decompile or disassemble the Software or otherwise reduce it to a human perceivable form;

i Assign this Agreement or sell or otherwise transfer the Software to any other party except as part of the sale
or transfer of the whole Product.

3. UPDATES. At Hemisphere's discretion Hemisphere may make Updates available to Licensee. An update
("Update") means any update to the Software that is made available to Licensee including error corrections,
enhancements and other modifications. Licensee may access, download and install Updates during the Warranty
Period only. All Updates that Licensee downloads, installs or uses shall be deemed to be Software and subject to this
Agreement. Hemisphere reserves the right to modify the Product without any obligation to notify, supply or install
any improvements or alterations to existing Software.

4. SUPPORT. Hemisphere may make available directly or through its authorized dealers telephone and email support
for the Software. Contact Hemisphere to find the authorized dealer near you. As well, Hemisphere may make
available user and technical documentation regarding the Software. Hemisphere reserves the right to reduce and
limit access to such support at any time.

5. BACKUPS AND RECOVERY. Licensee shall back-up all data used, created or stored by the Software on a regular
basis as necessary to enable proper recovery of the data and related systems and processes in the event of a
malfunction in the Software or any loss or corruption of data caused by the Software. Licensee shall assume all risks
of loss or damage for any failure to comply with the foregoing.

6. OWNERSHIP. Hemisphere and its suppliers own all rights, title and interest in and to the Software and related
materials, including all intellectual property rights. The Software is licensed to Licensee, not sold.

7 TRADEMARKS. "Hemisphere GPS", "Outback Guidance", "BEELINE", "Crescent", "Eclipse" and the associated logos
are trademarks of Hemisphere. Other trademarks are the property of their respective owners. Licensee may not use
any of these trademarks without the consent of their respective owners.

8. LIMITED WARRANTY. Hemisphere warrants solely to the Licensee, subject to the exclusions and procedures set
forth herein below, that for a period of one (1) year from the original date of purchase of the Product in which it is
embedded (the "Warranty Period"), the Software, under normal use and maintenance, will conform in all material
respects to the documentation provided with the Software and any media will be free of defects in materials and
workmanship. For any Update, Hemisphere warrants, for 90 days from performance or delivery, or for the balance of
the original Warranty Period, whichever is greater, that the Update, under normal use and maintenance, will
conform in all material respects to the documentation provided with the Update and any media will be free of
defects in materials and workmanship. Notwithstanding the foregoing, Hemisphere does not warrant that the
Software will meet Licensee's requirements or that its operation will be error free.

9. WARRANTY EXCLUSIONS. The warranty set forth in Section (8) will not apply to any deficiencies caused by (a)
the Product not being used as described in the documentation supplied to Licensee, (b) the Software having been
altered, modified or converted in any way by anyone other than Hemisphere approved by Hemisphere, (c) any
malfunction of Licensee's equipment or other software, or (d) damage occurring in transit or due to any accident,
abuse, misuse, improper installation, lightning (or other electrical discharge) or neglect other than that caused by
Hemisphere. Hemisphere GPS does not warrant or guarantee the precision or accuracy of positions obtained when
using the Software (whether standalone or embedded in a Product). The Product and the Software is not intended
and should not be used as the primary means of navigation or for use in safety of life applications. The potential



20.

positioning and navigation accuracy obtainable with the Software as stated in the Product or Software
documentation serves to provide only an estimate of achievable accuracy based on specifications provided by the
US Department of Defense for GPS positioning and DGPS service provider performance specifications, where
applicable.

WARRANTY DISCLAIMER. EXCEPT AS EXPRESSLY SET OUT IN THIS AGREEMENT, HEMISPHERE MAKES NO
REPRESENTATION, WARRANTY OR CONDITION OF ANY KIND TO LICENSEE, WHETHER VERBAL OR WRITTEN
AND HEREBY DISCLAIMS ALL REPRESENTATIONS, WARRANTIES AND CONDITIONS OF ANY KIND INCLUDING
FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, ACCURACY, RELIABILITY OR THAT THE USE OF THE
SOFTWARE WILL BE UNINTERRUPTED OR ERROR-FREE AND HEREBY DISCLAIMS ALL REPRESENTATIONS,
WARRANTIES AND CONDITIONS ARISING AS A RESULT OF CUSTOM, USAGE OR TRADE AND THOSE ARISING
UNDER STATUTE.

LIMITS ON WARRANTY DISCLAIMER. Some jurisdictions do not allow the exclusion of implied warranties or
conditions, so some of the above exclusions may not apply to Licensee. In that case, any implied warranties or
conditions which would then otherwise arise will be limited in duration to ninety (90) days from the date of the
license of the Software or the purchase of the Product. The warranties given herein give Licensee specific legal rights
and Licensee may have other rights which may vary from jurisdiction to jurisdiction.

CHANGE TO WARRANTY. No employee or agent of Hemisphere is authorized to change the warranty provided or
the limitation or disclaimer of warranty provisions. All such changes will only be effective if pursuant to a separate
agreement signed by senior officers of the respective parties.

WARRANTY CLAIM. In the event Licensee has a warranty claim Licensee must first check for and install all
Updates that are made available. The warranty will not otherwise be honored. Proof of purchase may be required.
Hemisphere does not honor claims asserted after the end of the Warranty Period.

LICENSEE REMEDIES. In all cases which involve a failure of the Software to conform in any material respect to the
documentation during the Warranty Period or a breach of a warranty, Hemisphere's sole obligation and liability, and
Licensee's sole and exclusive remedy, is for Hemisphere, at Hemisphere's option, to (a) repair the Software, (b)
replace the Software with software conforming to the documentation, or (c) if Hemisphere is unable, on a
reasonable commercial basis, to repair the Software or to replace the Software with conforming software within
ninety (90) days, to terminate this Agreement and thereafter Licensee shall cease using the Software. Hemisphere
will also issue a refund for the price paid by Licensee less an amount on account of amortization, calculated on a
straight-line basis over a deemed useful life of three (3) years.

LIMITATION OF LIABILITY. IN NO EVENT WILL HEMISPHERE BE LIABLE TO LICENSEE FOR ANY INCIDENTAL,
CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES INCLUDING ARISING IN RELATION TO ANY LOSS OF DATA,
INCOME, REVENUE, GOODWILL OR ANTICIPATED SAVINGS EVEN IF HEMISPHERE HAS BEEN INFORMED OF THE
POSSIBILITY OF SUCH LOSS OR DAMAGE. FURTHER, IN NO EVENT WILL HEMISPHERE'S TOTAL CUMULATIVE
LIABILITY HEREUNDER, FROM ALL CAUSES OF ACTION OF ANY KIND, EXCEED THE TOTAL AMOUNT PAID BY
LICENSEE TO HEMISPHERE TO PURCHASE THE PRODUCT. THIS LIMITATION AND EXCLUSION APPLIES
IRRESPECTIVE OF THE CAUSE OF ACTION, INCLUDING BUT NOT LIMITED TO BREACH OF CONTRACT,
NEGLIGENCE, STRICT LIABILITY, TORT, BREACH OF WARRANTY, MISREPRESENTATION OR ANY OTHER LEGAL
THEORY AND WILL SURVIVE A FUNDAMENTAL BREACH.

LIMITS ON LIMITATION OF LIABILITY. Some jurisdictions do not allow for the limitation or exclusion of liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to Licensee and Licensee
may also have other legal rights which may vary from jurisdiction to jurisdiction.

BASIS OF BARGAIN. Licensee agrees and acknowledges that Hemisphere has set its prices and the parties have
entered into this Agreement in reliance on the limited warranties, warranty disclaimers and limitations of liability set
forth herein, that the same reflect an agreed-to allocation of risk between the parties (including the risk that a
remedy may fail of its essential purpose and cause consequential loss), and that the same forms an essential basis
of the bargain between the parties. Licensee agrees and acknowledges that Hemisphere would not have been able
to sell the Product at the amount charged on an economic basis without such limitations.

PROPRIETARY RIGHTS INDEMNITY. Hemisphere shall indemnify, defend and hold harmless Licensee from and
against any and all actions, claims, demands, proceedings, liabilities, direct damages, judgments, settlements, fines,
penalties, costs and expenses, including royalties and attorneys' fees and related costs, in connection with or arising
out of any actual infringement of any third party patent, copyright or other intellectual property right by the Software
or by its use, in accordance with this Agreement and documentation, PROVIDED THAT: (a) Hemisphere has the right
to assume full control over any action, claim, demand or proceeding, (b) Licensee shall promptly notify Hemisphere
of any such action, claim, demand, or proceeding, and (c) Licensee shall give Hemisphere such reasonable
assistance and tangible material as is reasonably available to Licensee for the defense of the action, claim, demand
or proceeding. Licensee shall not settle or compromise any of same for which Hemisphere has agreed to assume
responsibility without Hemisphere's prior written consent. Licensee may, at its sole cost and expense, retain
separate counsel from the counsel utilized or retained by Hemisphere.

INFRINGEMENT. If use of the Software may be enjoined due to a claim of infringement by a third party then, at its
sole discretion and expense, Hemisphere may do one of the following: (a) negotiate a license or other agreement so
that the Product is no longer subject to such a potential claim, (b) modify the Product so that it becomes non-
infringing, provided such modification can be accomplished without materially affecting the performance and
functionality of the Product, (c) replace the Software, or the Product, with non-infringing software, or product, of
equal or better performance and quality, or (d) if none of the foregoing can be done on a commercially reasonable
basis, terminate this license and Licensee shall stop using the Product and Hemisphere shall refund the price paid by
Licensee less an amount on account of amortization, calculated on a straight-line basis over a deemed useful life of
three (3) years.

The foregoing sets out the entire liability of Hemisphere and the sole obligations of Hemisphere to Licensee in
respect of any claim that the Software or its use infringes any third party rights.

INDEMNIFICATION. Except in relation to an infringement action, Licensee shall indemnify and hold Hemisphere
harmless from any and all claims, damages, losses, liabilities, costs and expenses (including reasonable fees of
lawyers and other professionals) arising out of or in connection with Licensee's use of the Product, whether direct or
indirect, including without limiting the foregoing, loss of data, loss of profit or business interruption.
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TERMINATION. Licensee may terminate this Agreement at any time without cause. Hemisphere may terminate this
Agreement on 30 days notice to Licensee if Licensee fails to materially comply with each provision of this
Agreement unless such default is cured within the 30 days. Any such termination by a party shall be in addition to
and without prejudice to such rights and remedies as may be available, including injunction and other equitable
remedies. Upon receipt by Licensee of written notice of termination from Hemisphere or termination by Licensee,
Licensee shall at the end of any notice period (a) cease using the Software; and (b) return to Hemisphere (or destroy
and provide a certificate of a Senior Officer attesting to such destruction) the Software and all related material and
any magnetic or optical media provided to Licensee. The provisions of Sections 6), 7), 8), 9), 10), 15), 21), 26) and 27)
herein shall survive the expiration or termination of this Agreement for any reason.

EXPORT RESTRICTIONS. Licensee agrees that Licensee will comply with all export control legislation of Canada,
the United States, Australia and any other applicable country's laws and regulations, whether under the Arms
Export Control Act, the International Traffic in Arms Regulations, the Export Administration Regulations, the
regulations of the United States Departments of Commerce, State, and Treasury, or otherwise as well as the export
control legislation of all other countries.

PRODUCT COMPONENTS. The Product may contain third party components. Those third party components may
be subject to additional terms and conditions. Licensee is required to agree to those terms and conditions in order to
use the Product.

FORCE MAJEURE EVENT. Neither party will have the right to claim damages as a result of the other's inability to
perform or any delay in performance due to unforeseeable circumstances beyond its reasonable control, such as
labor disputes, strikes, lockouts, war, riot, insurrection, epidemic, Internet virus attack, Internet failure, supplier
failure, act of God, or governmental action not the fault of the non-performing party.

FORUM FOR DISPUTES. The parties agree that the courts located in Calgary, Alberta, Canada and the courts of
appeal there from will have exclusive jurisdiction to resolve any disputes between Licensee and Hemisphere
concerning this Agreement or Licensee's use or inability to use the Software and the parties hereby irrevocably
agree to attorn to the jurisdiction of those courts. Notwithstanding the foregoing, either party may apply to any court
of competent jurisdiction for injunctive relief.

APPLICABLE LAW. This Agreement shall be governed by the laws of the Province of Alberta, Canada, exclusive of
any of its choice of law and conflicts of law jurisprudence.

CISG. The United Nations Convention on Contracts for the International Sale of Goods will not apply to this
Agreement or any transaction hereunder.

GENERAL. This is the entire agreement between Licensee and Hemisphere relating to the Product and Licensee's
use of the same, and supersedes all prior, collateral or contemporaneous oral or written representations, warranties
or agreements regarding the same. No amendment to or modification of this Agreement will be binding unless in
writing and signed by duly authorized representatives of the parties. Any and all terms and conditions set out in any
correspondence between the parties or set out in a purchase order which are different from or in addition to the
terms and conditions set forth herein, shall have no application and no written notice of same shall be required. In
the event that one or more of the provisions of this Agreement is found to be illegal or unenforceable, this
Agreement shall not be rendered inoperative but the remaining provisions shall continue in full force and effect.



Warranty Notice

COVERED PRODUCTS: This warranty covers all products manufactured by Hemisphere GPS and purchased by the end
purchaser (the "Products"), unless otherwise specifically and expressly agreed in writing by Hemisphere GPS.

LIMITED WARRANTY: Hemisphere GPS warrants solely to the end purchaser of the Products, subject to the exclusions
and procedures set forth below, that the Products sold to such end purchaser and its internal components shall be free,
under normal use and maintenance, from defects in materials, and workmanship and will substantially conform to
Hemisphere GPS's applicable specifications for the Product, for a period of 12 months from delivery of such Product to
such end purchaser (the “Warranty Period”). Repairs and replacement components for the Products are warranted, subject
to the exclusions and procedures set forth below, to be free, under normal use and maintenance, from defects in material
and workmanship, and will substantially conform to Hemisphere GPS’s applicable specifications for the Product, for 90
days from performance or delivery, or for the balance of the original Warranty Period, whichever is greater.

EXCLUSION OF ALL OTHER WARRANTIES. The LIMITED WARRANTY shall apply only if the Product is properly and
correctly installed, configured, interfaced, maintained, stored, and operated in accordance with Hemisphere GPS'’s relevant
User’s Manual and Specifications, AND the Product is not modified or misused. The Product is provided “AS IS” and the
implied warranties of MERCHANTABILITY and FITNESS FOR A PARTICULAR PURPOSE and ALL OTHER WARRANTIES,
express, implied or arising by statute, by course of dealing or by trade usage, in connection with the design, sale,
installation, service or use of any products or any component thereof, are EXCLUDED from this transaction and shall not
apply to the Product. The LIMITED WARRANTY is IN LIEU OF any other warranty, express or implied, including but not
limited to, any warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE, title, and non-infringement.

LIMITATION OF REMEDIES. The purchaser’s EXCLUSIVE REMEDY against Hemisphere GPS shall be, at Hemisphere
GPS's option, the repair or replacement of any defective Product or components thereof. The purchaser shall notify
Hemisphere GPS or a Hemisphere GPS'’s approved service center immediately of any defect. Repairs shall be made
through a Hemisphere GPS approved service center only. Repair, modification or service of Hemisphere GPS products by
any party other than a Hemisphere GPS approved service center shall render this warranty null and void. The remedy in
this paragraph shall only be applied in the event that the Product is properly and correctly installed, configured, interfaced,
maintained, stored, and operated in accordance with Hemisphere GPS'’s relevant User’s Manual and Specifications, AND
the Product is not modified or misused. NO OTHER REMEDY (INCLUDING, BUT NOT LIMITED TO, SPECIAL, INDIRECT,
INCIDENTAL, CONSEQUENTIAL OR CONTINGENT DAMAGES FOR LOST PROFITS, LOST SALES. INJURY TO PERSON OR
PROPERTY, OR ANY OTHER INCIDENTAL OR CONSEQUENTIAL LOSS) SHALL BE AVAILABLE TO PURCHASER, even if
Hemisphere GPS has been advised of the possibility of such damages. Without limiting the foregoing, Hemisphere GPS
shall not be liable for any damages of any kind resulting from installation, use, quality, performance or accuracy of any
Product.

HEMISPHERE IS NOT RESPONSIBLE FOR PURCHASER’S NEGLIGENCE OR UNAUTHORIZED USES OF THE
PRODUCT. IN NO EVENT SHALL HEMISPHERE GPS BE IN ANY WAY RESPONSIBLE FOR ANY DAMAGES RESULTING
FROM PURCHASER’S OWN NEGLIGENCE, OR FROM OPERATION OF THE PRODUCT IN ANY WAY OTHER THAN AS
SPECIFIED IN HEMISPHERE GPS’S RELEVANT USER’S MANUAL AND SPECIFICATIONS. Hemisphere GPS is NOT
RESPONSIBLE for defects or performance problems resulting from (1) misuse, abuse, improper installation, neglect of
Product; (2) the utilization of the Product with hardware or software products, information, data, systems, interfaces or
devices not made, supplied or specified by Hemisphere GPS; (3) the operation of the Product under any specification other
than, or in addition to, the specifications set forth in Hemisphere GPS's relevant User’s Manual and Specifications; (4)
damage caused by accident or natural events, such as lightning (or other electrical discharge) or fresh/salt water
immersion of Product; (5) damage occurring in transit; (6) normal wear and tear; or (7) the operation or failure of operation
of any satellite-based positioning system or differential correction service; or the availability or performance of any
satellite-based positioning signal or differential correction signal.

THE PURCHASER IS RESPONSIBLE FOR OPERATING THE VEHICLE SAFELY. The purchaser is solely responsible
for the safe operation of the vehicle used in connection with the Product, and for maintaining proper system control
settings. UNSAFE DRIVING OR SYSTEM CONTROL SETTINGS CAN RESULT IN PROPERTY DAMAGE, INJURY, OR DEATH.
The purchaser is solely responsible for his/her safety and for the safety of others. The purchaser is solely responsible for
maintaining control of the automated steering system at all times. THE PURCHASER IS SOLELY RESPONSIBLE FOR
ENSURING THE PRODUCT IS PROPERLY AND CORRECTLY INSTALLED, CONFIGURED, INTERFACED, MAINTAINED,
STORED, AND OPERATED IN ACCORDANCE WITH HEMISPHERE GPS’S RELEVANT USER’S MANUAL AND
SPECIFICATIONS. Hemisphere GPS does not warrant or guarantee the positioning and navigation precision or accuracy
obtained when using Products. Products are not intended for primary navigation or for use in safety of life applications.
The potential accuracy of Products as stated in Hemisphere GPS literature and/or Product specifications serves to provide
only an estimate of achievable accuracy based on performance specifications provided by the satellite service operator (i.e.
US Department of Defense in the case of GPS) and differential correction service provider. Hemisphere GPS reserves the
right to modify Products without any obligation to notify, supply or install any improvements or alterations to existing
Products.

GOVERNING LAW. This agreement and any disputes relating to, concerning or based upon the Product shall be
governed by and interpreted in accordance with the laws of the State of Arizona.

OBTAINING WARRANTY SERVICE. In order to obtain warranty service, the end purchaser must bring the Product to a
Hemisphere GPS approved service center along with the end purchaser's proof of purchase. Hemisphere GPS does not
warrant claims asserted after the end of the warranty period. For any questions regarding warranty service or to obtain
information regarding the location of any of Hemisphere GPS approved service center, contact Hemisphere GPS at the
following address:

Hemisphere GPS

8444 N. 90th Street, Suite 130
Scottsdale, AZ 85258

Phone: 480-348-9919 Fax: 480-348-6370
ground @hemispheregps.com
www.hemispheregps.com
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