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Preface

This manual provides information about operating and maintaining this Topcon
Precision Agriculture product. Correct use and servicing is important for safe and
reliable operation of the product.

It is very important that you take the time to read this manual before using the product.

Information in this manual is current at the time of publication. A system may vary
slightly. The manufacturer reserves the right to redesign and change the system as
necessary without notification.

Terms and Conditions
Note: Please read these Terms and Conditions carefully.
General

APPLICATION - You accept these Terms and Conditions by purchasing the product from
Topcon Precision Agriculture (TPA) or from one of TPA’s product dealers.

COPYRIGHT - All information contained in this manual is the intellectual property of, and
copyrighted material of TPA. All rights are reserved. You may not use, access, copy, store,
display, create derivative works of, sell, modify, publish, distribute, or allow any third parties
access to, any graphics, content, information or data in this manual without TPA’s express
written consent and may only use such information for the care and operation of your product.
The information and data in this manual are a valuable asset of TPA and are developed by the
expenditure of considerable work, time and money, and are the result of original selection,
coordination and arrangement by TPA.

TRADEMARKS - ZYNX, PROSTEER, EAGLE, KEE Technologies, Topcon, Topcon
Positioning Systems and Topcon Precision Agriculture are trademarks or registered
trademarks of the Topcon Group of companies. Microsoft and Windows are trademarks or
registered trademarks in the United States and/or other countries of Microsoft Corporation.
Product and company names mentioned herein may be trademarks of their respective owners.

WEBSITE AND OTHER STATEMENTS - No statement contained at the website of TPA
or any other Topcon Group company or in any other advertisements or TPA literature or
made by an employee or independent contractor of TPA modifies these Terms and
Conditions.

IMPORTANT: SAFETY - Improper use of the product can lead to death or injury to
persons, damage to property and/or malfunction of the product. The product should only be
repaired by authorized TPA service centers. You should closely review the safety warnings
and directions as to the proper use of the product in this manual and at all times comply with
the same.

Limited Warranty

ELECTRONIC AND MECHANICAL COMPONENTS -TPA warrants that the electronic
components manufactured by TPA shall be free of defects in materials and workmanship for a
period of one year from the original date of shipment to the dealer. TPA warrants that all
valves, hoses, cables and mechanical parts manufactured by TPA shall be free of defects in
materials and workmanship for a period of 90 days from the date of purchase.




RETURN AND REPAIR - During the respective warranty periods, any of the above items
found defective may be shipped to TPA for repair. TPA will promptly repair or replace the
defective item at no charge, and ship it back to you. You must pay the shipping and handling
charges in respect of the same. Calibration of components, labor and travel expenses incurred
for in-field removal and replacement of components are not covered in this warranty policy.
The foregoing warranty shall NOT apply to damage or defects resulting from:

(i) disaster, accident or abuse

(if) normal wear and tear

(iii) improper use and/or maintenance

(iv) unauthorized modifications of the product; and/or

(v) use of the product in combination with other products not supplied or specified by TPA.

Software accompanying any product is licensed for use in connection with the product and
not sold. Use of software that is provided with a separate end user license agreement
(“EULA”) will be subject to the terms and conditions, including those relating to limited
warranty, of the applicable EULA, notwithstanding anything in these Terms and Conditions
to the contrary.

WARRANTY DISCLAIMER - OTHER THAN FOR THE ABOVE WARRANTIES,
WARRANTIES PROVIDED IN AN APPLICABLE WARRANTY CARD, APPENDIX
OR END USER LICENSE AGREEMENT, THIS MANUAL, THE PRODUCT AND
RELATED SOFTWARE ARE PROVIDE ‘AS-IS’. THERE ARE NO OTHER
WARRANTIES AND TO THE EXTENT ALLOWED BY LAW TPA EXCLUDES ALL
IMPLIED TERMS, CONDITIONS AND WARRANTIES IN RESPECT OF THE
MANUAL AND THE PRODUCT (INCLUDING ANY IMPLIED WARRANTY OR
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR USE OR PURPOSE).
TPA IS NOT RESPONSIBLE FOR THE OPERATION OF GNSS SATELLITES
AND/OR AVAILABILITY, CONTINUITY, ACCURACY, OR INTEGRITY OF GNSS
SATELLITE SIGNALS.

LIABILITY LIMIT AND INDEMNITY - TPA and its dealers, agents and representatives
shall not be liable for technical or editorial errors or omissions contained herein or for special,
indirect, economic, incidental or consequential damages resulting from the furnishing,
performance or use of this material, the product or its accompanying software (including
where TPA has been advised of the possibility of such damage). Such disclaimed damages
include but are not limited to loss of time, loss or destruction of data, loss of profit, savings or
revenue or loss of or damage to the product. You shall defend, indemnify and hold TPA
harmless from and against any claims, actions, suits, damages, losses, liabilities and costs
(including attorneys’ fees) arising from, or relating to (a) your operation use, or maintenance
of the product and/or software other than as provided for in this manual or the applicable end
user license agreement; and (b) your negligence or wrongful act or omission in respect of the
product.

In any event, TPA’s liability to you or any other person for any claim, loss or damage (in
contract, tort or on any other basis) will be limited (in TPA’s option) to either (a) the
replacement or repair of the product, or (b) payment of the cost of replacing or repairing the
product.

Other

These Terms and Conditions may be amended, modified, superseded or cancelled, at any time
by TPA. These Terms and Conditions will be governed by, and construed in accordance with:




- the laws of South Australia if the product is sold and supplied to you in Australia (in
which case the courts of South Australia or the Federal Court of Australia (Adelaide
Registry) have exclusive jurisdiction in respect of any claim or dispute) or

- the laws of the State of California if the product is sold and supplied to you outside of
Australia

- the provisions of the United Nations Convention on Contracts for the International Sale of
Goods shall not apply to these Terms and Conditions.

All information, illustrations, and applications contained herein are based on the latest
available information at the time of publication. TPA reserves the right to make product
changes at any time without notice.

If any part of these Terms and Conditions would be unenforceable, the provision must be read
down to the extent necessary to avoid that result, and if the provision cannot be read down to
that extent, it must be severed without affecting the validity and enforceability of the
remainder of these Terms and Conditions.

Service Information
Service assistance can be provided by contacting your local TPA Authorized Dealer.

Communications Regulation Information

FCC Compliance Statement (USA)

This equipment has been tested and found to comply with the limits
for a Class ‘A’ digital device, pursuant to Part 15 of the FCC Rules.
Operation of this equipment in a residential area is likely to cause
harmful interference in which case the user will be required to correct
the interference at the user's expense.

F@ FCC Compliance Statement (Canada)

This Class A digital apparatus meets all requirements of the Canadian
Interference-Causing Equipment Regulation.

C € CE EMC Statement (European Community)

Warning: This is a class ‘A’ product. In a domestic environment this
product may cause radio interference in which case the user may be
required to take adequate measures.

o ‘C’ Tick EMC Statement (Australia & New Zealand)
This product meets the applicable requirements of the Australia and

New Zealand EMC Framework.

Type Approval and Safety Regulations

Type approval may be required in some countries to license the use of transmitters on
certain band frequencies. Check with local authorities and your dealer. Unauthorized




modification of the equipment may void that approval, the warranty and the license to
use the equipment.

The receiver contains an internal radio-modem. This can potentially send signals.
Regulations vary between countries, so check with the dealer and local regulators for
information on licensed and unlicensed frequencies. Some may involve subscriptions.

Radio and Television Interference

This computer equipment generates, uses, and can radiate radio-frequency energy. If it
Is not installed and used correctly in strict accordance with TOPCON Precision
Agriculture instructions, it may cause interference with radio communication.

You can check if interference is being caused by this equipment by turning the Topcon
equipment off to see if the interference stops. If the equipment is causing interference
to a radio or other electronic device, try:

Turning the radio antenna until the interference stops

Moving the equipment to either side of the radio or other electronic device

Moving the equipment farther away from the radio or other electronic device

Connecting the equipment to another circuit that is not linked to the radio.

To reduce potential interference operate the equipment at the lowest gain level that
will allow successful communication.

If necessary contact your nearest Topcon Precision Agriculture dealer for assistance.

Note: Changes or modifications to this product not authorized by TOPCON Precision
Agriculture could void the EMC compliance and negate authority to operate the
product.

This product was tested for EMC compliance using Topcon Precision Agriculture
peripheral devices, shielded cables and connectors. It is important to use Topcon
Precision Agriculture devices between system components to reduce the possibility of
interference with other devices

General Safety

: ! E DANGER: It is essential that the following information and the product
specific safety information is read and understood.

Most incidents arising during operation, maintenance and repair are caused by a failure
to observe basic safety rules or precautions. Always be alert to potential hazards and
hazardous situations.

Always follow the instructions that accompany a Warning or Caution. The information
these provide aims to minimize risk of injury and/or damage to property.

In particular follow instructions presented as Safety Messages.




Safety Messages and Warnings

The safety symbol is used with the relevant word: DANGER, WARNING or
CAUTION.

Messages marked in this way recommend safety precautions and practices. LEARN
and apply them.

DANGER: Indicates an imminently hazardous situation that, if not
avoided, could result in DEATH OR VERY SERIOUS INJURY.

avoided, could result in DEATH OR SERIOUS INJURY.

CAUTION: Indicates a potentially hazardous situation that, if not
avoided, may result in MINOR INJURY.

AN

: WARNING: Indicates a potentially hazardous situation that, if not
: I E
AN

Safety Signs

: WARNING: DO NOT remove or obscure safety signs. Replace any
! safety signs that are not readable or are missing. Replacement signs
are available from your dealer in the event of loss or damage.

If a used vehicle has been purchased, make sure all safety signs are in the correct
location and can be read. Replace any safety signs that cannot be read or are missing.
Replacement safety signs are available from your dealer.

Operator Safety

WARNING: It is YOUR responsibility to read and understand the
! safety sections in this book before operating this vehicle. Remember
that YOU are the key to safety.

Good safety practices not only protect you, but also the people around you. Study this
manual as part of your safety program. This safety information only relates to Topcon
equipment and does not replace other usual safe work practices.

' WARNING: In some of the illustrations or photos used in this
: ! E manual, panels or guards may have been removed for demonstration
purposes. Never operate the vehicle with any panels or guards
removed. If the removal of panels or guards is necessary to make a
repair, these MUST be replaced before operation.

i WARNING: Always check that any suspended vehicle attachments
= are lowered to the ground before beginning repair or maintenance
work on a vehicle.




WARNING: Vehicle and implement parts can become hot during
operation and may be under pressure. Refer to vehicle manuals.

WARNING: Wear appropriate protective clothing for the task being
undertaken and conditions.

WARNING: Do not operate equipment around explosive equipment
or supplies.

WARNING: Topcon is committed to good environmental
performance and minimizes the use of any potentially harmful
substances in its products. However, it is always advisable not to
handle damaged electronic equipment.

This Topcon product may contain a sealed lithium battery.
Always dispose of any electronic equipment thoughtfully and
responsibly.

Exposure to Radio Frequency

Exposure to energy from radio frequencies is an important safety issue. Keep a
distance of at least 20 cm (7.8 inches) between people and any radiating antenna. Keep
a distance of at least 20 cm between transmitting antennas.

= B

WARNING: Products using cellular modem or an RTK base
station can transmit radio frequency energy. Check with
your dealer.

This device is designed to operate with TPA approved antennas. Discuss with your
dealer.

Preparation for Operation

e Read and understand this manual and learn all of the controls before you use the
equipment.

e  Keep the manual with the equipment.

e If the equipment is moved to another vehicle, move the manual as well.

e  Read the manual for the vehicle with which the equipment will be used and
check that the vehicle has the correct equipment required by local regulations.

e  Make sure you understand the speed, brakes, steering, stability, and load
characteristics of the vehicle before you start.

e  Check all controls in an area clear of people and obstacles before starting work.
o Identify possible hazards.




' WARNING: Topcon equipment must not be used by an operator
! affected by alcohol or drugs. Seek medical advice if using prescription
or over-the-counter medication.

Disclaimer

Topcon accepts no responsibility or liability for damages to property, personal injuries,
or death resulting from the misuse or abuse of any of its products.

Further, Topcon accepts no responsibility for the use of Topcon equipment or the
GNSS signal for any purpose other than the intended purpose.

Topcon cannot guarantee the accuracy, integrity, continuity, or availability of the
GNSS signal.

The operator must ensure that the equipment is correctly turned off when not in use.

Before operating any vehicle equipped with Topcon products, read and understand the
following product specific safety precautions.

Important Safety Information
Operator Alertness and Responsibility

The console helps the operator to steer the vehicle, but the operator remains in charge
and must be alert and in complete control of the vehicle at all times. The operator is
ultimately responsible for safe operation of this equipment.

It is essential that safety requirements are met when operating the console and any of
its components. All operators and other relevant personnel must be advised of safety
requirements.

Electrical Safety

7 WARNING: Incorrectly connected power can cause severe injury and
damage to people or the equipment.

When working with electrical components, you must do the following:

e  Make sure the negative terminal of the battery is disconnected before doing any
welding on the vehicle.

e  Check that all power cables to system components are connected to the correct
polarity as marked. Please refer to the vehicle manual for safety information.

e  Check that equipment is grounded in accordance with installation instructions.

Vil



Operation and Risk of Obstacles

The following list is not exhaustive or limited. To use the console for assisted steering
along a defined wayline, the operator must ensure that it is used:

Away from people and obstacles

Away from high voltage power lines or other overhead obstructions (identify any
clearance problems before activating the console)

On private property without public access
Within cleared fields
Off public roads or access ways.

Note that:

The operator needs to know the vehicle’s position and the field conditions at all
times.

The operator will need to respond if the GNSS satellite or differential correction
signal is lost momentarily.

The console cannot detect obstacles (people, livestock or other).

Only use the console in areas that are clear of obstacles and keep a proper
distance.

Steering needs to be disengaged for manual control if an obstacle appears in the
path or the vehicle moves away from the wayline.

On/Off and Manual Control
' WARNING: Ensure the steering switch is Off to prevent unintentional
: I E

engagement of the assisted steering. When repairing or maintaining
the vehicle/implement, ensure the vehicle CANNOT be moved.
Disengage steering, apply brakes and remove keys.

The operator must ensure that the steering switch is Off (all LED indicators are off)
when assisted steering is not being used.

The operator must disengage assisted steering and use manual control if an obstacle is
in the line of travel or moves into the line of travel, or if the vehicle steers away from
the desired wayline.

To disengage assisted steering:

Turn the steering wheel a few degrees OR
Select the Disengage Auto Steering button on the console AND/OR

If using an external steering switch, disengage using the switch if the above
actions do not disengage assisted steering.

viii



Vehicle Shut Down Safety

Before leaving the vehicle, disengage assisted steering, disengage external steering
switch if this is being used, and remove the key from the key switch.

Using a Reference (Base) Station

i| E WARNING: Do not move a reference station while in operation.

= Moving an operating reference station can interfere with the
controlled steering of a system using the reference station. This could
result in personal injury or damage to property.

Operators and other affected personnel must be advised of the following safety
precautions.

. Do not erect the reference station under or within the vicinity of high voltage
power lines.

e When using the portable reference station, make sure that the tripod is securely
mounted.

To Get the Best Out of the Product

Back up data regularly. The console has large, but limited storage capacity. Use the
Diagnostics Mini-view to view capacity available. A warning screen displays if
storage is reaching its limit.

Be aware of file format compatibility. Discuss compatible formats with the dealer.

Topcon Agricultural Products are hardy and designed to work in tough conditions.
However, if equipment is unused for a length of time, store away from water and
direct heat sources.

Alert Symbols
In this manual two alert symbols are used:

Note: This offers additional information.
; WARNING: A warning signal appears on safety signs and in this
: I E

manual to show that this information is very important to your safety.

LEARN these and APPLY them.
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Chapter 1 — Introduction

Correct auto steering tuning is required to ensure the vehicle
approaches and follows guidelines in a smooth and consistent manner.

Tuning should only be carried out if auto steering performance is
unsatisfactory.

Note: Tuning should be carried out in a clear area away from high
voltage power lines and large metal objects. Allow enough space to
drive in a straight line for a minimum of 100 meters and enough room
to drive in complete circles. Tuning should be carried out at a speed
matching the speed of the operations planned.

The following factors can affect the performance of the steering
system:

e Tyre size and number

e Implement size, shape and loading

e Vehicle speed

e Terrain and soil condition

Tuning the vehicle is a real world application that is best performed in
actual working conditions. For example:

e On soft ground with the implement fitted and engaged in work.,

e Hydraulic fans running if it is a seeder.

e For self-propelled sprayers; have boom folded out with half a tank
of water.

e For windrower, combines etc, have the front fitted and machine
running.

All these factors can severely affect steering performance and tuning

ability.

Note: The steering response of each vehicle will behave in a slightly
different manner. Two vehicles of the same make and type may
require different settings for optimal performance.




The X14, X25, X30, X35 and ISO UT consoles are included in this
guide.

Note: All information provided for the X30 console is also applicable
for the X25 and X35 consoles.

Note: If using an X14 console, follow the instructions supplied for the
X30 console if X14 instructions are not supplied separately.

Note: If you are using an ISO UT console, the advanced tuning
settings are not accessible. The AES-25 wheel angle sensor is not
supported for ISO UT. Contact Topcon technical support for
assistance.




Chapter 2 — Console Navigation

This section describes how to access the required tuning settings for
each console.

2.1. X14 console

2.1.1. Setup and operation screens

The X14 console has two main screens that are used during tuning; the
Operation screen and the Setup screen.

Use the highlighted buttons to switch between the screens.

2.1.2. Steering options menu

The steering tuning settings are accessed using the steering options
menu.




2.2 X30 console

2.2. X30 console

2.2.1. Setup and operation screens

The X30 console has two main screens that are used during tuning; the
Operation screen and the Setup screen.

= @‘0)@4"?\ ¥) :

Use the highlighted buttons to switch between the screens.

2.2.2. Steering options menu

The steering tuning settings are accessed using the highlighted
steering options menu.




Chapter 2 — Console Navigation

2.3. Enabling dealer mode

The tuning process uses advanced tuning settings. These settings may
only be accessed when the X14/X30 console is set to dealer mode.

To set the console to dealer mode:

1. Select User / Access Level.
2. Select ACCESS LEVEL and select Dealer.
3. Select PASSWORD and enter the dealer password, then confirm.

User Access Level

ACCESS LEVEL

ﬂ Operator

+9 PROVISION USB FOR UPGRADE

Note: When the console is set to dealer mode, the number of tuning
options displayed on the steering options menu will change. The
number of options displayed will vary, depending on the type of
steering controller and its configuration.




2.4 Universal terminal (UT)

2.4. Universal terminal (UT)

2.4.1. Setting UT to advanced mode

The ISO UT allows you to operate in basic or advanced mode.
The 1ISO UT is usually set to the basic guidance mode by default. To
access the settings required for vehicle tuning, the ISO UT terminal

must be switched to advanced mode. The settings required for tuning
are selected from the advanced set-up menu.

Complete the steps below to switch to advanced mode and the
advanced set-up menu.

1. Select ﬁl from the basic guidance mode.

&

The first screen of the basic setup menu is displayed.

2. Select ﬂ to display the next menu of the basic setup screen.

® B
®

K Autonomous ?

ul 'k'




Chapter 2 — Console Navigation

3. Select E when prompted to confirm change of user mode to
advanced.

E [ user Mode: Basic k

cl

The advanced guidance menu is displayed.

4. Select ﬁl
H | k|| e

The advanced set-up menu is displayed.

@ V7T weyline: wayline - 20120027
Vil A o053

wWayline Type: A Heading

- 4 Inplemant Implesent - 201 20820 -
e 025

wWidth: 1. 000 =
Overlap: 0.000 =

Local Basa{Cantimatra)

R E




2.4 Universal terminal (UT)




Chapter 3 — Tuning Preparation

Perform the following steps before adjusting any steering settings.

1. Set GPS Correction to Autonomous. See Select GPS correction
source, page 10.

Selecting Autonomous mode when starting tuning avoids
difficulties that can occur when trying to perform mounting bias
calibration on an un-tuned system.

2. Select the vehicle profile. See Select the vehicle profile, page 12.
Set the vehicle geometry. See Set the vehicle geometry, page 14.

4. Select the steering controller. See Select the steering controller,
page 16.

5. Perform a compass calibration. See Compass calibration, page 20.

6. Perform a wheel angle sensor calibration, if a wheel angle sensor
Is fitted. See Wheel angle sensor calibration (with AES-25 and
Fendt FSC), page 20 or Wheel angle sensor calibration (without
AES-25), page 22.

7. Perform a hydraulic calibration (if ACU-1 is fitted). See
Hydraulic system calibration, page 23.

8. Perform a mounting bias calibration. See Mounting bias
calibration, page 25.




3.1 Select GPS correction source

3.1. Select GPS correction source

X30 console
1. Select System / GPS/ Correction.

GPS Correction Source

Z CORRECTION SOURCE 7 FALLBACK
= RTK (External Modem) %8 Disabled

. ‘- GLONASS GGA OUTPUT
€y Enabled Disabled

RTK PROTOCOL
£ R

[ Tl
2. Select CORRECTION SOURCE and select Autonomous.

Universal terminal

3)
1. Select i ‘from the advanced setup menu.

—
&"a § Local Dase(Cantimelra) »
b ?\J,] Loy
u:_ll
M
& Choose from e
Local Base{Cantimatlre) i
[ COLlular Network(Cont imet
—
&
choosa from
‘ﬁ OmniSTAR{RP) LA
rr— OmNiSTAR(G2) —
OmnlSTAR{HP ) “
i
a Choosa Tirom S
OmNLSTAR{VDS) =
—— EGNOS 8 "
y

2. Select the correction source that will be used for operation in the
field.

3. If Autonomous is required, select ELJ to display the Autonomous
and Automatic screen.

b4 .
4. Select =™ |to enable Autonomous as the correction source.

10



Chapter 3 — Tuning Preparation

& Choose from: |
AUt onomous

—

11



3.2 Select the vehicle profile

3.2. Select the vehicle profile

X30 console

1. Select Vehicle / Select. The current vehicle profile is displayed
with a green tick next to it.

Select Vehicle

2. If the incorrect profile is displayed, select another profile from the
list or select Vehicle / New to create a new profile.

Universal terminal

Select .| from the advanced set-up menu. Refer to Setting UT to
advanced mode, page 6.

B

=le

1. Select i.

12



Chapter 3 — Tuning Preparation

e

o L=

.. ]

@ User Mode: Advanc od i

R

@ 0200 ‘6-1’;

The vehicle profile name is displayed.
@ MIr749% ACS2S

©
)

o

If the incorrect profile is displayed, select i] to load a previously
loaded profile or to create a new profile.

13



3.3 Set the vehicle geometry

3.3. Set the vehicle geometry

Note: Vehicle dimensions must be accurately measured. Ideally
measurements should be within one cm / 0.5 inch. The tolerance must
be within +/- 5 cm or 2 inches.

Note: Ensure the correct dimensions identified by the red lines are
measured and entered. Incorrect data will affect system performance.

X30 console
1. Select Vehicle / Geometry.

Vehicle Geometry - 7030

0.000m Y F | &
J %

A \
3.000m > E _ 2 A< a.000m
7 F 28 :
A A A o {oo0oom
= PN [

b
o /.
;: B {_0.000 m

2. Select a vehicle dimension.
3. Add or adjust dimensions where required and confirm.

Universal terminal

$)

Select from the advanced set-up menu. Refer to Setting UT to
advanced mode, page 6.

-
W wayline way Line - 20120027
Ly ¥l ¥l
o] 0053
- a v Typa * Heading

217

;;.-r.

-1 ©
e

1. Select .
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Chapter 3 — Tuning Preparation

A A
--‘ —

ul

& User Mode: Advanced k‘

ol

% 0200 f_ﬂ

2. Select %‘.
@ Mr749% ACS2S

9

D

o

)

The vehicle geometry settings are displayed.

vahicle - 201 20020 - 0050

e

2
[ 4
T : i 3 o.o00
;;','L ,-; | £ o0.00
2 o.o00
€ H { j @ o.0o0m
e = £ -3.00 m

3. To add or adjust a vehicle dimension, select a dimension.

15



3.4 Select the steering controller

3.4. Select the steering controller

This section describes how to ensure that the correct steering
controller has been configured.

X30 console
1. Select Vehicle / Steering.

Steering Controller Setup - 7030

- CONTROLLER
—  AES-25

CAN BUS
CAN 2

~
C’ WHEEL ANGLE SENSOR
*  Enabled

% STEERING ENGAGE
= Virtual

2. Select CONTROLLER and select the required controller.

Note: It is important to select the specific steering controller, if it
is listed, so that auto steering settings match the vehicle profile.
(If the system is factory Fendt, then FSC must be selected. If
AES-25 is fitted then AES-25 must be selected.) If the required
controller is not listed, select Other.

Note that if the steering controller is changed later, it may be
necessary to return to the vehicle geometry to confirm the
dimensions (refresh them).

3. Select WHEEL ANGLE SENSOR and enable if a wheel angle
sensor is installed.

16



Universal terminal

1. Select

@

2. Select Steering Mode. Select the required controller,
3. Select Wheel Angle Sensor, if installed. Uncheck the box to

enable.

Chapter 3 — Tuning Preparation

from the vehicle geometry menu.

Vaehicle - 201 20920 - 0050

N R EE R AR
W e o oo o u

| vahicle- 201301 20-2231

Stearing Mode ALS - 25
Stearing Bus 1

whaeal angle
sansor

Max Steer Angle
Deadband

Sansitivity

Disangage
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3.5 Steering calibrations

3.5. Steering calibrations

The console uses the satellite data it receives, through the receiver
attached to the top of the vehicle, to identify the precise coordinates of
the vehicle. Using this and other data, the system is able to calculate
the vehicle’s position and control the vehicle’s steering system.

For this to work properly the system needs to be calibrated for the
individual vehicle.

The steering calibrations must be carried out before the tuning process
Is commenced. This should be done every time tuning is carried out,
regardless of the calibration state.

3.5.1. Accessing the calibration screen
X30 console

< : :
1. Select Steering Options Menu / Auto Steer Calibration
@

=

The Steering Calibration screen displays.

Steering Calibration

STEERING CONTROLLER
AES-25

@ COMPASS
Calibrated

-
k WHEEL ANGLE SENSOR
Not Calibrated

= MOUNTING BIAS
Calibrated
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Chapter 3 — Tuning Preparation
Universal terminal

1. Select il.The first screen of the set-up menu is displayed.

@ Tt wayline wWayline- 20120027 %
& 0053 —

Wayline Typa: As Heading

- 4 Implement Inplesent - 201 20820
v ot x
width: 1.000 = -
Ovearlap 0.000 =

=|e

Local Baso(Centimatra)

R o

<=

2. Select ﬂl twice. The calibration sub-menu is displayed.

A

® &P L=
<)

X 4

€l

3. Select o from the calibration sub-menu. The calibration menu
Is displayed.

®l Ne Calibration Completed

Weeks since calibration: 22>

3 [ |l

'.:’,Huu since calibration: 1
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3.5 Steering calibrations

3.5.2. Compass calibration

Drive to a place that will not interfere with the calibration before
beginning. This should be away from high voltage power lines and
large metal objects, with space to drive in complete circles.

1. From the calibration screen, select the compass calibration option:

o X30: COMPASS @

i . ®
e Universal terminal: A

If the compass reports as calibrated, still complete the calibration
procedure.

2. Read the screen and find an appropriate flat place away from high
voltage power lines and large metal objects. Then select next.

3. Drive the vehicle in a circle at approximately 75% of full lock,
the direction does not matter. Once 1 and % turns have been
completed, stop and select next.

4. Drive the vehicle straight ahead for approximately 100 m / 100
yards then STOP the vehicle. Select next.

5. The system will begin to save calibration data. Wait until the
screen states that the calibration is completed successfully and
then confirm.

3.5.3. Wheel angle sensor calibration (with AES-25 and
Fendt FSC)
Note: This procedure is the same for calibrating AES-25 wheel angle

sensor and Fendt Steering Controller (FSC), but the hydraulics actuate
instead of the steering wheel moving for the FSC.

Note: Wheel angle sensor calibration should be performed once every
6-12 months.
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WARNING: Ensure there is sufficient space for the
tractor to complete the full maneuver before selecting
next. The calibration will take up to 60 seconds in each of
these full lock modes.

The AES-25 electric steering wheel will slowly turn the
steering to full lock left and then, when next is pressed, to
full lock right.

It is recommended to remove the implement if itis a
trailed, pivoted type implement to avoid possible damage
to the implement or vehicle.
From the calibration screen, select the wheel angle sensor
calibration option:

g
o X30: WHEEL ANGLE SENSOR

e Universal terminal:

Drive the vehicle forward to start the procedure. The wheel angle
sensor calibration should be completed at approximately 2 kph or
1.2 mph. Select next.

The AES-25 motor will move full lock to the left and hold the

wheels in the full lock left position until the vehicle has moved
just over a quarter of a turn. When the left side value has been

calibrated, the console will emit a beep and the AES-25 motor
will stop.

Select next.

Note: If the wheel sensor is in the reversed state (wheel angle
sensor value high 622 or above when wheels are left), a box will
appear indicating that the wheel angle sensor is in the reversed
state and the procedure will repeat.

The AES-25 motor will move full lock to the right and hold the
wheels in the full lock right position until the vehicle has moved
just over a quarter of a turn. When the right side value has been
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3.5 Steering calibrations

calibrated, the console will emit a beep and the AES-25 motor
will stop.

4. Turn the tractor to face in a direction in which you can travel at
least 200 meters/200 yards in a straight line. When the tractor is
moving straight ahead, select next.

The AES-25 electric steering wheel will try to find the exact
straight ahead position. Once this has been found and the vehicle
has driven about 50 meters/yards in this true straight line, the
calibration will complete.

5. The system will begin to save calibration data. Wait until the
screen states that the calibration is completed successfully and
then confirm.

3.5.4. Wheel angle sensor calibration (without AES-25)

Note: This procedure applies to other steering controllers (not the
AES-25) with wheel angle sensor support.

WARNING: Ensure there is sufficient space for the
tractor to drive forward in the center position before
proceeding.

Ensure there is sufficient space for the tractor to
complete the full maneuver before selecting next. The
calibration will take up to 60 seconds in each of these
locked modes.

It is recommended to remove the implement if itis a
trailed, pivoted type implement to avoid possible damage
to the implement or vehicle.

Note: Wheel angle sensor calibration should be performed once every
6-12 months.

1. From the calibration screen, select the wheel angle sensor
calibration option:

g
o X30: WHEEL ANGLE SENSOR
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Chapter 3 — Tuning Preparation

e Universal terminal:

2. Drive the vehicle forward to start the procedure. The wheel angle
sensor calibration should be completed at approximately 2 kph
(1.2 mph).

3. Turn the steering wheel full lock to the left and select next. The
console will beep and move to the next step once calibrated.

4. Turn the steering wheel full lock to the right and select next. The
console will beep and move to the next step once calibrated.

5. Ensure the vehicle is still moving at 2 kph (1.2 mph). Turn the
steering wheel as close as possible to the center position

Note: Finding the center position and driving in a straight line,
before selecting Next, is crucial for system performance.

6. Select next.

7. The system will begin to save calibration data. Wait until the
screen states that the calibration is completed successfully and
then confirm.

3.5.5. Hydraulic system calibration
Note: This is only applicable to ACU-1 installations.

WARNING: During hydraulic calibration, the vehicle

! will automatically move the front axle wheels
progressively to the left position and then progressively
to the right when Next is selected. The calibration can
take up to 60 seconds in this mode.

Ensure there is sufficient space for the tractor to
complete a progressive turn to the left, right and to move
straight ahead before selecting Next.

It is recommended to remove the implement if itis a
trailed, pivoted type implement to avoid possible damage
to the implement or vehicle.
1. When ready and confident that your pathways left, right and
ahead are clear, select Next to continue.
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3.5 Steering calibrations

Note: In the following two steps, the vehicle steering begins
without moving and then progressively speeds up as the valve
position increases to the minimum hydraulic threshold set in the
vehicle profile.

The system will begin calibrating the hydraulic system for the left
steering valve.

Once complete, the system will begin calibrating the hydraulic system
for the right steering valve.

Once complete, a message displays stating that steering hydraulics are
calibrated successfully. The left and right steering valve minimum
Pulse Width Modulation (PWM) percentage is displayed.
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3.5.6. Mounting bias calibration

Mounting bias refers to the offset from horizontal at which the GPS
receiver is mounted on the roof of the vehicle. The following things
can affect and change the mounting bias:

e Tire pressure

e Track tension

e Dual tires

e Tiresizing

e Cabin suspension

e (Cabin repairs (suspension and mounts)

e Removing and refitting the receiver

e Mounting location has moved

Note: Mounting bias calibration should be performed if any of the
above change or at a minimum once every 6-12 months.

Note: It is advisable to still perform a mounting bias calibration when
using Autonomous as the Correction Source (System / GPS /
Correction), even though the console reports that it is not required.

Mounting bias calibration is performed in a clear, flat area well away
from obstacles. If the mounting of the receiver is not quite level, this
calibration will adjust for the actual position.

WARNING: Ensure the vehicle has sufficient space to
2 travel in a straight line for at least 70 m/230 ft and then
turn at each end of the wayline.

1. From the calibration screen, select the mounting bias calibration
option:

e X30: MOUNTING BIAS a

e Universal terminal ﬂ

Note: To calibrate for mounting bias, ‘A’ and ‘B’ wayline points
are plotted over 70 m/230 ft, driving the vehicle at 2 kph or
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3.5 Steering calibrations

1.2 mph along the wayline. The operator turns the vehicle around
at the end of the pass and repeats the procedure. It is important
that the vehicle meets the ‘A’ and ‘B’ waypoints within
approximately 30 cm, to initiate the next step in the calibration
procedure.

2. Reposition the vehicle to an open area. When ready to start the

procedure, select o to mark the ‘A’ waypoint.

3. Drive forward in a straight line. The ‘B’ waypoint is created
automatically when the Distance to A indicates 70 m/230 ft.

4. Turn the vehicle around and steer to the wayline just plotted, this
track number should read “0’.

5. Select Auto Steer Engage on the operation screen to auto-steer
on the wayline. The icon will turn green, an audible tone will
sound and an ‘engage message’ will flash on screen to indicate
the auto steering has engaged.

If steering does not engage when Auto Steer Engage is selected,
the steering status box will appear.

6. Address any of the issues with red indicators before proceeding
with the mounting bias calibration procedure.

7. Drive the vehicle over the ‘B’ point previously created during the
calibration procedure.

8. Set the vehicle speed to 2 kph or 1.2 mph.

9. Auto-steer along the wayline back to the ‘A’ point previously
created.

When the Distance to A indicates 50 m the blue line on the
Calibration Progress bar will start to move and the percentage will
Increase.

When the Calibration Progress bar reaches 50% the calibration
bar will stop and the percentage will remain at 50%.
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12,
13.

14,
15.

16.

17,
18.

Chapter 3 — Tuning Preparation

This indicates the system has enough data for the first stage of the
calibration and the mounting bias calibration will be paused at
this point.

Proceed to cross the ‘A’ waypoint.
When the ‘A’ waypoint has been crossed, turn the vehicle around.
Acquire the track ‘0’ and engage the auto steering again.

Cross over the ‘A’ waypoint again travelling in the opposite
direction.

Set the vehicle speed to 2 kph or 1.2 mph.

Steer along the wayline back to the ‘B’ waypoint previously
created.

When the Distance To B is less than 50 m, the blue line on the
Calibration Progress bar will move from 50% and the percentage
and the percentage will increase.

When the Calibration Progress bar reaches 100% this indicates
the system has enough data for the second stage of the calibration
and the mounting bias calibration is paused at this point.

Proceed to cross the ‘B’ waypoint and wait until the screen
reports saving calibration and calibration successful before
steering off course.

Stop the vehicle. Mounting bias has been successfully calibrated.
Confirm to return to the calibration screen.

Note: If the mounting bias calibration will not complete after
several attempts due to excessive steering movement, set the
tuning values to the default settings defined in the next section
and repeat the mounting bias calibration procedure.

Note: If using Autonomous as the Correction Source (System /
GPS / Correction) the screen will still report not required, and
not calibrated once the calibration is complete.
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Chapter 4 — Default Tuning Values

Note: The values listed here are only a starting point for the tuning
process. The optimal values will vary for every machine.

4.1. AES-25 with WAS

Vehicle Type

E B85

3 2|8 %
Steering Tuning TSI £ &
Online Aggressiveness 40 |70 (40 |50
Approach Aggressiveness 30 |30 [30 |10
Max Steering Angle 30 |30 [25 |25
Smoothing Radius for Curved Lines |7 7 7 7
Sensitivity Adjustment 100 | 100 | 100 | 100
Deadband Adjustment 20 |20 |20 |20
Disengage Threshold 15 (15 |15 |15
pTime 0.95|0.75|0.85 | 0.90
pTime off 1.15]0.95(1.05|1.10
DGain N/A | N/A | N/A | N/A
PGain N/A | N/A | N/A | N/A

Wheel Angle Sensor Tuning

Low Speed Differential Gain
High Speed Differential Gain

Low Speed Proportional Gain

2
4
2
4

AN B~ IDN
AN B~ DN
AN B~ IDN

High Speed Proportional Gain
Max RPM 100 | 100 | 100 |80




4.2 AES-25 without WAS

Deadband Speed

Steering Booster

Off

Off

Off

Off

4.2. AES-25 without WAS

Vehicle Type

A .
Steering Tuning E E 2 s ;!)- 2
Online Aggressiveness 60 |40 |70 |40 |50 |40
Approach Aggressiveness 20 |30 |30 |30 |10 |10
Max Steering Angle 30 |30 |30 |25 |25 |25
Smoothing Radius for Curved Lines | 7 7 7 7 7 7
Sensitivity Adjustment 100 | 100 | 100 | 100 |100 |100
Deadband Adjustment 10 (20 |20 |20 |20 |20
Disengage Threshold 15 |15 |15 |15 |15 |15
pTime 09 |10 |10 (1.0 |10 |10
pTime off 13 {13 |13 |13 |13 |13
DGain N/A | N/A | N/A | N/A | N/A | 0.7
PGain N/A | N/A | N/A | N/A | N/A | 0.21
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Chapter 4 — Default Tuning Values

4.3. ACU-1 steering ECU

Vehicle Type

o —
Steering Tuning E E 2 $ UE)- &
Online Aggressiveness 60 |40 |70 |40 |50 |40
Approach Aggressiveness 20 |30 |30 |30 |10 |10
Max Steering Angle 30 |30 |30 |25 |25 |25
Smoothing Radius for Curved Lines | 7 7 7 7 7 7

Advanced Steering Tuning

pTime 09 |1 0.85|1 1 0.95
pTime off 11 |12 |095/11 |11 [1.05
Max PWM N/A|70 |70 |70 |60 |N/A
WAS Gain N/A |70 | 100 | 100 | 120 | N/A
Left min Auto Calibration
Right min Auto Calibration

Note: Low speed figures refer to 3-4 km/h and high speed to 34 km/h.

Note: Excluding AES-25 and ACU-1, all other steering controllers
have tuning values set by default. Only pTime and Aggressiveness
values are available for adjustment. The default settings for the
available values should be the same as those supplied in the tables
above.

31



4.3 ACU-1 steering ECU
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Chapter 5 — Tuning Procedure

The vehicle tuning procedure is carried out by driving the vehicle
along a set AB line (guideline). When the mounting bias calibration is
carried out, an AB line is created. This line may be used while tuning
the vehicle, or one more suited to high speed driving may be chosen.
Ensure the selected AB line is sufficiently long if a high speed vehicle
IS in use.

When properly tuned, the vehicle should approach and follow the AB
line without excessive deviation, as shown below:

Small deviations from the line are normal, but large deviations should
be prevented by correct tuning.

1. Set the tuning settings to the default settings listed in the previous
chapter before tuning is attempted.

2. Analyze the steering behavior and adjust the appropriate settings
(described in this chapter). Each vehicle will behave differently
and must be tuned accordingly.

Note: The settings available depend on the steering controller
installed.

3. Drive along the chosen AB line and adjust steering settings until
the vehicle steering is satisfactorily tuned.
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5.1 Steering tuning settings

5.1. Steering tuning settings

X30 console

1. Select Steering Options Menu / Auto Steer Tuning

(
Parameters .

Universal terminal

Steering controller

1. Select g from the vehicle geometry screen.

[ v cla- 20030120 - 2201

Stearing Mode ALS - 25

Stearing Bus

X
O0.00 nw
O.00 w

0,00 n

N R e e -8

~3.00 n

The Steering tuning settings are displayed on the steering control
settings page.

Steering response

2. Select ﬂl from the advanced setup screen. The vehicle sub
menu will be displayed.

3. Select ] to display the Line Acquisition Steering Response and
Online Steering Response settings.

5 : —
«l = K T
|
=" Lt ..' .l 1 ] ﬁ
i & 20/ 1= franit =
&4 User Mode: Advanced &: 5 (
= . (o7
o
@ Profile: vehicle- 20120820 T '.' - ﬁ —
~0200 i I
¥ ro/% 1= prorst -
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Steering tuning settings

o
o
S

Chapter 5 — Tuning Procedure

Online aggressiveness (online steering response)
Sets how aggressively the steering will try to follow the guideline.

Set high when you require your vehicle to follow a very precise path,
such as when performing between row seeding.

Approach aggressiveness (line acquisition steering
response)

Sets how aggressively the steering will approach (turn the vehicle
onto) the guideline. If too high, the vehicle may respond too fast and
become unstable.

Maximum steering angle

Limits the angle of turn to stay within the limits of the vehicle’s safe
capability.

Smoothing radius for curved waylines

Sets how tight or loose the auto steering will adhere to curved
waylines.

AES-25 sensitivity adjustment

Adjusts the responsiveness of the AES-25 when following the AB
line.

¥

AES-25 deadband adjustment

Allows you to adjust the minimum wheel reaction speed to adjust for
steering freeplay.

The AES-25 electric steering wheel is said to be in steering freeplay
when it is not reacting to maintain the vehicle’s position along a given
path.

AES-25 disengage threshold
Adjusts the amount of effort required to disengage the steering wheel.
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5.2 Advanced steering tuning

5.2. Advanced steering tuning

Note: These settings are not available on the Universal Terminal.
Contact Topcon technical support for assistance.

To access advanced steering tuning:

1. Select steering Options Menu / Advanced Steering

-
Tuning = |

Note: DGain and PGain settings are only available if the vehicle
type is a swather/windrower.

Steering tuning settings

Ptime

Sets the prediction time (look ahead) of the steering controller. The
prediction time sets how far along the guideline the vehicle will focus to
stay on the guideline. It is used when the vehicle’s cross track error is
within 25 cm and 5 deg heading. A small adjustment to this value makes a
big difference. The Ptime value is in seconds.

Ptime off

Sets the prediction time (look ahead) of the steering controller. The
prediction time sets how far ahead the vehicle will focus when it is not on
the guideline. It is used when the vehicle’s cross track error is more than 50
cm and 10 deg heading. A small adjustment to this value makes a big
difference.

DGain
Only available if the vehicle has been configured as a swather/windrower.
This setting provides the torque or effort used to adjust the steering.

The correct setting should ensure the system responds quickly to rapidly
changing steering demands while avoiding overshoot.

PGain
Only available if the vehicle has been configured as a swather/windrower.

This setting determines how quickly the steering will react to a required
change in direction.
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Steering tuning settings
Max PWM
The maximum speed at which the system will operate the hydraulic valve.

WAS Galin

Adjusts the influence of the wheel angle sensor response.
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5.3 Tuning wheel angle sensor system

5.3. Tuning wheel angle sensor system

Note: These settings are not available on the Universal Terminal.
Contact Topcon technical support for assistance.

1. Select Steering Options Menu

. C.
Tuning .
Steering tuning settings

Differential gain
This setting provides the torque or effort used to adjust the steering.

The bigger the error, the more effort the system will put into the AES-25 to
resolve the error.

| / Wheel Angle Sensor

Proportional gain
This setting provides the speed applied to adjust the steering.
The bigger the error, the faster the AES-25 will respond to reduce the error.

Max RPM

Determines the maximum speed at which the AES-25 can rotate when the
steering is engaged. This figure is a limiter. Having this value too high can
allow rapid changes in the vehicle direction resulting in equipment damage.
Setting this value too low can make the vehicle too slow to respond and
cause the vehicle to overshoot the line.

Deadband speed limit

Limits the operating speed range of the dynamic deadband controller,
(Should not be changed from default value.)

Steering booster

Increases the steering ability of the dynamic steering controller. (Should not
be changed from default value.)

Left min

The minimum value required to obtain movement from the wheels
via the hydraulic system.
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Steering tuning settings

Right min
The minimum value required to obtain movement from the wheels
via the hydraulic system.

Note: Low speed settings relate to a speed of 3-4 km/h and high
speed settings relate to the speed that matches the highest speed
planned (approximately 34km/h), however the vehicle does not need
to be driven at these speeds to adjust the settings.

The actual gain figures used by the system vary with the speed at
which the vehicle is travelling.
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5.4 Tuning completion

5.4. Tuning completion

Once the auto steering is performing as required:

1. Set the GPS correction source to the correction source that will be
used for operation in the field. Refer to Select GPS correction
source, page 10.

2. Repeat the mounting bias calibration.

3. Ensure the machine operates and steers at the required operational
speed, in the desired conditions, with the desired results.

Note: Tune an AES-25 system to a reasonable operation first before
turning on the WAS and retuning with the advanced features.

The advanced tuning will only improve a system that is steering
correctly in the first place and will not fix any initial setup or tuning
issues. In a lot of cases if the base tuning is not correct, then enabling
the WAS will actually make the system more difficult to tune.
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Chapter 6 — Troubleshooting Guide

Symptom

Excessive wheel
motion.

Overall steering
performance is
acceptable, but the
operator is concerned
about how quickly the
wheels are twitching
back and forth.

‘ Causes
AES-25 Deadband

Adjustment set too high.

Solutions

Reduce AES-25
Deadband Adjustment.

AES-25 Sensitivity

Adjustment set too high.

Reduce AES-25
Sensitivity Adjustment
(only if no WAS fitted).

pTime setting too low.

Increase pTime setting.

Incorrect vehicle profile
being used.

Load correct vehicle
profile.

Incorrect vehicle type
being used, example:
swather set-up using
harvester vehicle type.

Load correct vehicle
type.

Worn or loose steering
components.

Inspect steering system
for worn or loose
steering components,
replace or repair.

GPS receiver has a loose
fitting or is fitted
incorrectly.

Check receiver mounting
Is secure and correctly
fitted.

Aggressive snaking
motion.

The vehicle appears to
be continually moving
back and forth when
looking over the front
nose of the vehicle.
Although a lot of
motion is observed, the
cross track error
displayed is relatively
small.

Online Aggressiveness
setting too high.

Reduce Online
Aggressiveness setting.

pTime too low.

Increase pTime setting.

Compass calibration
corrupted.

Re-calibrate compass.

Vehicle geometry GPS
receiver to center axle
incorrect.

Check measurements of
vehicle geometry are
correct.

GPS receiver has a loose
fitting or is fitted
incorrectly.

Check receiver mounting
Is secure and correctly
fitted.
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5.4 Tuning completion

Symptom

Lazy snaking motion.

Performance of the
steering system seems
very sluggish when
trying to stay on the line
and slowly wanders
from side to side.

‘ Causes

Online Aggressiveness
too low.

Solutions

Increase Online
Aggressiveness setting.

AES-25 Sensitivity
Adjustment too low.

Increase AES-25
Sensitivity Adjustment.

pTime setting too high.

Decrease pTime setting.

Lazy line acquisition.
Steering appears
sluggish during line
acquisition and the
tractor remains off to
one side of the line for a
long time before getting
lined up.

Approach
Aggressiveness setting
too low.

Increase Approach
Aggressiveness setting.

pTime Off setting too
low.

Increase pTime Off
setting.

GPS receiver has a loose
fitting or is fitted
incorrectly.

Check receiver mounting
Is secure and correctly
fitted.

Wheel angle sensor
calibration corrupted.

Re-calibrate wheel angle
sensor.

Aggressive line
acquisition.

The autosteering
overshoots the line, and
continues to
overcompensate during
acquisition. Results in
high frequency, tight
snaking pattern during
acquisition.

Approach
Aggressiveness setting
too high.

Reduce Approach
Aggressiveness setting.

pTime Off setting too
high.

Decrease Ptime Off
setting.

GPS receiver has a loose
fitting or is fitted
incorrectly.

Check receiver mounting
Is secure and correctly
fitted.

Wheel angle sensor
calibration is corrupted.

Re-calibrate wheel angle
sensor.
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Symptom

Unable to tune
swather / windrower.

After carrying out the
complete tuning process
on a swather/
windrower, the steering
Is still very erratic.

‘ Causes

Incorrect vehicle type,
example: swather set-up
using harvester vehicle

type.

Chapter 6 — Troubleshooting Guide

Solutions

Load correct vehicle
type.

DGain setting not used
when tuning.

Adjust DGain setting.

PGain not used during
tuning.

Adjust PGain setting.

Auto steering keeps
disengaging.

The auto steering keeps
disengaging and all
system settings appear
ok.

AES-25 Disengage
Threshold setting too
low.

Increase AES-25
Disengage Threshold
setting.

Binding or worn steering
components.

Inspect steering system
for binding or loose
steering components,
replace or repair.
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