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Please Read Before
Continuing...

Do not operate, perform adjustment or conduct maintenance on this equipment, until you have fully
read and understood all of the information contained within this manual.

Improper operation, maintenance and repair of this product can be dangerous and could result in
injury or death.

This manual is to be an additional guide that details the safe use instructions for the appropriate
equipment fitted to this vehicle by Farmscan Ag and/or one of its dealers and is to be used in
conjunction with the OEM operation manual supplied with the vehicle.

Safety precautions and warnings are provided in this manual and/or on the supplied equipment.
Failure to heed these warnings may result in equipment damage, serious injury or death.

The warnings in this manual and/or on the equipment are, therefore, not all-inclusive. If a tool,
procedure, work method or operating technique that is not specifically recommended by Farmscan* is
used you must satisfy yourself that it is safe for you and for others. Farmscan cannot anticipate every
possible potentially hazardous situation. Please ensure that the supplied equipment will not be
damaged or be made unsafe by the alternative operation, modification or repair procedures that you
choose.
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Congratulations on your purchase of AgGuide V4. This manual covers the use of the product either
for use as visual guidance, steering assist, spray control, GPS controlled land levelling or
combinations of two or more of these options.

This manual and be used in conjunction with Farmscan Ag hydraulic steering kits and GPS systems
of varying accuracies. This purchase will almost certainly include a ruggedized Windows based
touch-screen computer (Itronics, Panasonic ToughBook, DLI or CA10 are used for demonstration
purposes in this manual), which will become the central component of your AgGuide system.

This manual will cover all of the essential topics regarding the setup, operation, adjustment and
troubleshooting of your new system.

1.1 AgGuide V4 Options

GPS Guidance

AgGuide V4 can be used, in conjunction with a suitable GPS receiver, to provide visual guidance
solutions to the user. When used in this mode only, auto-steer and spray control functions are not
available.

Auto-steer or FlexiSteer™

AgGuide V4 can be used to assist in steering of the vehicle when used in conjunction with a suitable
kit enabling secondary control over the steering. Once this option has been enabled, GPS guidance
(as above) is automatically available.

Spray Control

AgGuide V4 can be used to automate various aspects of the spray applications. This includes full
variable rate control of up to two parallel spray booms together with sectional boom control.

Variable Rate Control

LevelGuide
AgGuide V4 can be used to assist in grading of fields using single plane or multi-plane cut-fill designs.

¢ By selection of which of the above options are required at the time of purchase, you are able to
use any or all of the above functionality to best suit your application.

e Options can be enabled later by contacting your nearest sales representative.



2.1 GPS Basics

GPS (Global Position System) is a generic term used to refer to a system that uses satellite
constellations that circle the earth to obtain a position on, or close to the earth’s surface.

This manual is not meant to provide a comprehensive description of the operation of GPS systems,
however a basic understanding will enable the user of the AgGuide V4 system to better understand
and operate the system.

2.2 GPS Accuracy

GPS accuracy is a much-maligned term. Over recent years, many suppliers have supplied their own
interpretation of the term, often to suit their commercial needs. Terms such as “Pass to Pass”
accuracy may be relevant where only short term accuracy is required, however it is often misleading
to the new user and so, for the purposes of this manual, we will refer to GPS accuracy as surveyors
and other professional users of GPS do.

GPS accuracy is traditionally split into three ranges. These are as

follows
*— r” e Sub-meter (defined as accuracies less than a meter but
greater than 15cm
e 10cm (usually defined as accuracies between 10 and 15
_ cm this includes suppliers such as OmniSTAR HP &
Diagram 1 Terrastar-D)

e 2cm (also referred to as RTK)

To further understand GPS accuracy, substitute the value of accuracy that you require e.g. 10cm for
the value shown as “R” in Diagram 1

The green circle represents the area in which your selected GPS will place you and still be within its
design parameters regardless of time elapsed.

e.g. In the example shown above using 10cm accuracy, the GPS will conform within its designed
accuracy provided that it gives a position within the 10cm (radius) 20cm (diameter) circle.



2.3 GPS Correction Signals

Standalone GPS, often referred to as autonomous GPS will only provide an accuracy (see above) of
between 5 and 8 meters. For most applications using AgGuide V4, a better accuracy is required and
therefore a correction signal is needed to enhance the autonomous or stand alone accuracy.

Correction signals traditionally take two (generic) forms:
1. Satellite or long distance land based stations (10cm to 1M accuracy) or
2. Local base stations (2cm to10cm accuracy)

Your supplier based on your requirements will make your selection of correction signal, however the
following may assist in understanding your system further.

2.3.1 Correction using Satellite or long distance land based stations

These signals are sometimes available free of charge such as those provided in coastal Australia
(sometimes called Marine Beacon signal), however traditionally in agricultural areas, it is necessary to
subscribe to a commercial alternative requiring an annual subscription such as the OmniSTAR
system or Terrastar. (Compatible hardware ONLY)

OmniSTAR & Terrastar offer both sub — meter (VBS) and 10cm (HP) correction signals and can be
efficiently received in most agricultural areas within Australia and NZ.

OmniSTAR can be contacted on 1800 062 221

2.3.2 Local base stations

Using a local base station enables high accuracy correction without the need for annual subscription.
This must be offset by the capital cost of a base station. Traditional payback periods can vary
between 2 and 7 years depending on selection criteria. This period can be further reduced by sharing
a base station with neighbours as one base can service many vehicles (rovers)

If you have selected a GPS system that requires a base station, the base will be set up by a
Farmscan Ag representative however some understanding of the system will ensure trouble free
operation and also assist if adjustments are to be made under the supervision of Farmscan Ag.

The basic RTK GPS system consists of two parts - a GPS base station and the vehicle GPS
(sometimes called a rover). It is essential that these components are setup correctly before
configuring and operating AgGuide V4 to ensure the best possible performance.



2.3.3 Base Stations (local)

There are two types of base station - fixed and mobile.

A fixed base station is typically located in a high position such as a shed roof or property pole that has
access to mains power.

The base station GPS and base radio together with GPS antenna, radio aerial and cabling are
housed in a heavy duty Pelican™ case. With the addition of a tripod and a mobile power source
(12volt battery) your fixed base station can become mobile with minimal impact to your fixed base
station setup.

Points to consider with fixed base stations:

1. Mounting the radio aerial as high as possible will get best possible performance

2. The GPS antenna must be mounted so that it has a clear 360° view of the horizon — any obstacles
may create performance problems (e.g. black spots)

3. When using a 2 Watt UHF radio, mount the UHF radio aerial and GPS antenna at least 2 metres
apart

4. When using a 35 Watt UHF radio, mount the UHF radio aerial and GPS antenna at least 5 metres
apart

CAUTION: Do not start the base station until the UHF aerial is connected

Typical fixed base station located
on a shed roof, showing the GPS
antenna (1) and the Radio aerial

(2)




2.3.4 Base Stations (mobile)

Contractors generally prefer a mobile base station as it allows them the freedom to move the base
station from farm to farm.

The GPS antenna can be attached preferably to a tripod but a post or star-picket can be used as long
as the GPS antenna is suitably secured.

Provided that the GPS antenna is returned to the exact position at a later time, accuracy will be
maintained year after year.

Example of a mobile base station



2.3.5 Community Base Stations

Community base stations are collaborative fixed GPS base stations that are accessed by a group of
farmers that work their properties in the same area. They are typically set up by a co-operative of
private farmers to maximize GPS coverage and minimize cost.

Figure 1: Example of community base station network coverage
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2.3.5.1 Local base stations and how they work
First some descriptions of the components

1. Base Station

The GPS base station provides the correction signal (see GPS Correction Signals above) to
the GPS receiver in the vehicle.

It then transmits the GPS satellite positioning data to the vehicle using the base radio.

2. Tractor GPS (Rover)

The Rover GPS receives the corrected signal information from the GPS Base Station via the
base radio as shown in the diagram on the next page.

This then enables the Rover GPS to pinpoint the position according to the receivers’ accuracy.

This positioning information is the used by the AgGuide software, to deliver the guidance, auto
steer or spay control functions of the system.

3. AgGuide V4

This is the latest version of the Windows based software that controls your tractor and
manages all of your customised farm specific data including farms, fields and boundaries.

It calculates and translates the GPS positioning data allowing you to enjoy the benefits of high
accuracy steering and spray control.

11



EXAMPLE

Satellites

Tractor including Rover GPS Base
GPS powered by

Satellites send GPS data that is received simultaneously by both the GPS in the vehicle and the GPS
in the base station.

As the base station is fixed and has been given an accurate or calculated fix’, the calculated variation
(correction) from this position is transmitted via radio to the vehicle GPS which then calculates the
corrected position of the vehicle.

Correction data is usually transmitted via radio once per second and the vehicle GPS uses this data
to calculate the position of the vehicle every ¥of a second.

12



3.1 PC

The AgGuide V4 software requires a touch-screen Windows® based PC, which is generally included
as part of your purchase. It is mounted in the cab of the vehicle during operation and can be moved
between a fleet of vehicles as required.

Figure 2: Example of xPRO 5800 DLI tablet Figure 3: Example of xLite 5700 tablet

3.2 Wheel Angle Sensor

OR

The Wheel Angle sensor is an integral part of the auto steer system and will need to be both fitted
and commissioned correctly for the system to operate.

Its prime job is to define accurately to the AgGuideV4 system, exactly where the wheels or
articulation point of the vehicle is at any time. This feedback is critical to the effective operation of the
system and periodic checks should be made to ensure it's correct calibration.

13



3.3 SD Module

The SD module provides the interface that enables the brains of the
AgGuide system (PC and AgGuide software) to talk effectively with
the remote components on the vehicle.

These components, such as Wheel Angle Sensor, Navigation Module
(not fitted to all vehicles) provide information to the PC or others such
as Hydraulic Control valves, accept control decisions from the PC via

the SD module.

3.4 UniPOD

14

The Farmscan Ag UniPOD is the newest multipurpose and
purpose built interface on the market today. The UniPOD can
be pre programmed for Spray Control, Seeder Control,
Spreader control, Steering & levelling control.



4.1 Overview

Before you can use your AgGuide V4 system, you must ensure the following components are
installed:

For all AgGuide V4 options

e A suitable GPS receiver capable of providing the desired accuracy

for Auto Steer

e A suitable auto-steer kit installed on your vehicle — refer to your Farmscan Ag Dealer for further
information

for Spray Control

e A suitable Spray Control Pod/UniPOD or existing Spray Controller installed on your vehicle —
refer to your Farmscan Ag Dealer for further information

for Seeder Control

e A suitable Rate Control Pod/UniPOD or existing hardware installed on your vehicle — refer to
your Farmscan Ag Dealer for further information

for GPS Land Levelling

e A suitable hydraulic controlled bucket & existing hardware installed on your vehicle — refer to
your Farmscan Ag Dealer for further information

15



4.1.1 General Information

4.1.1.1 Start-up Screen

(a) The owner of the system takes full responsibility for ensuring all operators are trained and fully -
understand the operation of the system prior to use. The vehicle operator must be aware of the following as
failure to comply could cause personal injury or death as well as damage to property:
0] The operator must remain in the cabin of the vehicle at all times whilst Autosteer is engaged:;
(i} Autosteer must be disengaged via the MASTER CONTROL SWITCH when used on public or
private roads to avoid accidental activation;

(iii) Autosteer must be disengaged whilst stationary, or whenever a person or animal is near the
outside of the vehicle. or at any other time when automatic operation of the vehicle may pose a safety risk;
(iv) Whilst Autosteer can control the vehicle, the operator must be alert at all times. Some instances
where the operator may be required to take manual control of the vehicle include, but are not limited to:
(A) in the event of emergency;
(B) on some comers; and
C) always at the end of each pass;
(b) Farmscan is not the DGPS manufacturer and whilst Farmscan will provide all reasonable assistance,

responsibility for rectification of issues may rest with the manufacturer. Where Omnistar signal is used, all
questions regarding accuracy should be directed to Omnistar on +61 8 9322 5295;

(c)y To the maximum extent permitted by law, Farmscan expressly disclaims all liability for any special,
indirect. or consequential damages whatsoever resulting from personal or property damage or loss of use, data,
or profits, whether in action of contract, negligence, or other action, arising out of or in connection with the use of
AgGuideV4. Some jurisdictions do not allow the exclusion or limitation of implied warranties or of liability for
incidental or consequential damages, so the above limitations or exclusions may not apply to you. In the event
that any of the above limitations or exclusions are held to be unenforceable, Farmscan'’s total liability shall not
exceed the amount of the fee you have paid.

(d) By pressing the ACCEPT button, you agree ta the following

(i You have read and understood the above information and will adhere to all wamings provided;
(i} You assume full control of the vehicle and subsequent implements: and
(iii) You have been fully trained in how to use the Autosteer system and you have read and

understood the operator's manual.

Exit Accept New| Operator:
@ o ﬁ@ IUnnamed vl

When AgGuide V4 is first turned on, the following screen will appear.

This screen will appear every time that the program is started to ensure that the operator at the time
is familiar with the conditions of use.

This screen is also used to input or add the operator’s name. This information will be used later in the
program where association of operators and tasks is required.

Please read the Conditions of Use carefully, select or add an existing operator from the drop down
Accept

box and click

16



4.1.1.2 Main Screen

This is the default view that will appear whenever you first enter the AgGuide V4 operating program.
Information displayed may vary depending on circumstances & add-ons installed & activated.

The information bar shown in red above provides information constantly to the operator and will
remain on screen throughout operation of the of AgGuide V4 system.

Details of the information shown in this bar are shown on the next page.
A) Information Bar
B) Defines the NORTH UP icon

C) The distance to the end of the runline onto which the system is now locked if a field boundary
is defined (used in conjunction with Swath #).

D) Spray/Seed Bar override (If Section control is used)
E) SPRAY/VRC/TANK information notice bar

F) Menu & System setup

G) AutoSteer Manual/Auto control

H) Run/Hold (Coverage map)

17



LEFT HAND INFORMATION BAR

Job: 0.000 ha
" Job "

Satellites

e Indicates the number of satellites currently being used by the vehicle GPS for navigation
Accuracy

e Shows the GPS accuracy (in meters) to 3 decimal places
Base Status

¢ Indicates the number of seconds since a correction signal has been received from the base.

NOTE - this value will read ‘O’ if local base is not used

If all the boxes are RED, this indicates NO gps input to the terminal — check connections and com
port settings.

CENTRE INFORMATION BAR

Job: 0.000 ha
" Job "

The left hand sectiorf of this Information Bar provides SCROLLING specifics of the current job as
follows:

Farm name

Field name

Job name

Swath Width

The large YELLOW arrow indicates which way the vehicle must be turned to return to the line, with
the internal figure being the distance (in cm) off the line.

-or - indicates if the auto-steer is “ENGAGED” or “READY” to be

engaged.

18



RIGHT HAND INFORMATION BAR

Job: 0.000 ha
" Job "

Speed (km/hr)
e Indicates the speed the tractor is travelling
Swath #

e Shows the current swath number. Negative Swath numbers are to the left of the original swath
with positive swath nhumbers to the right.

Field (Ha)

e Shows the size (in Hectares) of the current field.
Coverage

e Shows the Coverage Area (in Hectares) when coverage map in enabled.

DID YOU KNOW

Quickly view the job status by selecting the
centre lightbar.

Job Stats

By simply clicking (or touching) anywhere within the centre information bar, the job information is
displayed

19



ob: Job

Details Products Conditions Statistics Application
Times:

Created: 2014/03/31 21:25

Elapsed: 3.4 Hours

Applied: 0.3 Hours

Engaged: 0.0 Hours

EHD: 2014/04/01
Application:

Area: 0.6989 Ha

Applied (Total): 26 Litres

Applied (Total): 50

Applied (Bin/Tank 1): 26 Litres

Conditions:
Wind Speed: 0.0 km/h
wind Direction:
Temperature:
Humidity:
Other:

0.0 °cC
0%

g [&

Q and a are the only two buttons displayed on the start up screen so as to enable maximum
screen viewing area.

Menu

Q when pressed will display all of the primary icons allowing access to all set up and operational
features of AgGuide V4.

E engages the auto-steer when pressed, providing that -is shown in the right hand

information bar & AutoSteer is setup & installed.

20



4.1.1.3 Map Zooming and Rotation

To zoom and/or rotate the view of AgGuide V4, perform the following:

Menu View
&) ,
Press the >, button show the full menu array and then the ! button to enter the View screen
Select the desired view button and adjust as required
Henw

Press the | putton until you return to the main screen

e Also available is the Zoom + & Zoom — which can be access directly from the front screen.

e You can also change the perspective view by selecting 3D of Flat View

3D View

TR -
Foper Vchlclcr

) | I

—
Daryla'l\llght Implement
ode

Flat View

Hold

21



4.2 GPS Definitions

Below is a basic overview of some GPS
definitions used in Agguide. Our technicians
may refer to some of these terms when
troubleshooting your system.

BASE STATION

Refers to the stationary GPS component of an
RTK system.

ROVER

Refers to the mobile GPS component of an
RTK system.

DGPS

Stands for Differential GPS and refers to a
GPS system using a differential correction.

FIXED SOLUTION

Used to describe the GPS accuracy of an RTK
system when equal or better than 2cm
accuracy has been achieved.

FLOAT SOLUTION

Used to describe that status of an RTK GPS
system that is receiving correction signals from
the Base by has not yet reached a FIXED
solution.

GLONASS

e The name of the Russian satellite
constellation.
GPS
e The name of the US Government owned
satellite constellation
LATITUDE
e Lines of Latitude are a series of circles

which start at the equator (0°) and end
at each pole at (90°).

22

LONGITUDE

e Aline of Longitude runs from one pole to
the other and divides the earth into
360°. These are described as being 0°
to 180° East or West of the Prime
Meridian which runs roughly through
London, England.

EASTING

¢ An alternative method of showing
Latitude without the need of Zones

NORTHING

e An alternative method of showing
Longitude.

ZONE

e The earth is divided from North to South
into 60 zones - each 6° wide.

RTK

e Stands for Real Time Kinematics and
refers to dual frequency GPS systems
having a fixed accuracy of <2cm.

PDOP : HDOP : VDOP

e DOP (Dilution of Precision) is a
mathematical value that describes
inaccuracies caused by positioning of
satellites.

o (H)DOP - horizontal (X & Y axis)
o (V)DOP - vertical only (Z axis)
o (P)DORP - position (X, Y & Z axis)

ELEVATION MASK

¢ A numerical value in degrees that
defines the angle above horizontal and
projected to the horizon above which
satellites will be used by the GPS for
position calculation.



4.2.10ther Definitions

These are explanations of the structure used

by AgGuide to organise your data

FARM

e |s the term used in AgGuide V4 to
describe major entities of which minor
entities (fields) can be a part

FIELD

e |s the term used in AgGuide V4 to
describe minor entities of which form
part of a major entity (farms)

RUNLINE

e Is a straight of curved line along which
the AgGuide V4 system is providing
guidance or steering control.

SWATH
e Is aterm used to describe the position
and characteristics of the Runline

JOBS

e |Is aterm used to describe and record
specific actions and characteristics for
later reference.
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4.4 GPS Configuration

NOTE — Many functions of the GPS setup rely on effective communication between the PC on which
AgGuide V4 is loaded, and the GPS.

Please ensure that the correct serial communication has been established before proceeding.

Please refer to the appropriate section of the manual for more detailed instructions.

Menu
To enter the GPS setup section of the program select , and the following screen will
appear.

Vehicle GPS Implement GPS (If Used) ‘
GPS Status P @ O GPS COM Error
Date: Time 140331:213208.2 140331:213208.2
Easting (m) 0.000 0.000
Morthing (m) 585.910 581.160
Elevation (m) 0.200 0.200
Heading ~ Speed o ° 7.2 kmsh 0o ° 7.2 kmsh
H Accuracy (m) 0.020 0.000
V Accuracy (m) 0.000 0.000
Sats GPS:Glonass 10:00 0:00
Latitude (7) 0.0000000000 0.0000000000
Longitude (°) 0.0000000000 0.0000000000
WGS84 Zone GPS:31 Farm: (Undefined) GPS:31 Farm: (Undefined)
PDOP : HDOP : VDOP 0.00: 0.00: 0.00 0.00: 0.00: 0.00
GPS Quality (Auton ] 0 (Auton ) 0
Radio Latency (s) 0.0 0.0
Radio Data (kb) 0.000 0.000
Base 0.0km ID: 0.0km ID:
Temperature( ”) 0.00 0.00

Othe| Com Com)
lglgc K Setup _r'ﬁ Setti:ll;ss Termmgl
LJ % ‘. 27| @

' 1010740 | (Sl

Details of the current status of the GPS input to the AgGuide V4 program are displayed in detail on
this page.
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4.4.1 GPS Config Definitions

Explanation of previous page

Vehicle GPS Status
e the current general status of the GPS
input.
Implement GPS Status
e the current general status of the GPS
input on the implement (GPS Land Level
or Implement guidance)
[ ]
Date : Time
e Provides the current Date and Time
(GMT) in the following format:
YYYYMMDD : HHMMSS : 1/10 seconds,
where:
- year
- month
date
- hour
- minute
- second
Elevation
e Distance above sea level in meters (M)
Speed
e Speed in km/h
Heading
e Heading in degrees (°)
H Accuracy

e Horizontal accuracy in meters.
V Accuracy
e Vertical accuracy in meters.
Sats (GPS : GLONASYS)
e Shows the current available satellites in
the following format:
No of GPS satellites : Number of Glonass
satellites

nwWITOLZK

Latitude

e see Latitude in GPS Definitions
Longitude

e see Longitude in GPS Definitions

WGS 84 Zone
¢ |dentifies Zone number based on
WGS84 datum. See ZONE in GPS
definitions.
PDOP : HDOP : VDOP
e See PDOP : HDOP : VDOP in GPS
definitions.
GPS Quality : Also from GGA string
¢ |s a numerical value applied to identify
differing GPS accuracy limits
0 - Autonomous
2 - DGPS (Sub Meter)
4 - RTK : Old (<2cm accuracy)
5 - DGPS Float solution (HP 10cm)
17 — RTK : New (<2cm accuracy)
Radio Latency
¢ Shows the number of seconds elapsed
since a radio correction was received.
e Applies ONLY to systems using local
base stations
Radio Good Messages
¢ Shows the cumulative total of good radio
messages received.
e Applies ONLY to systems using local
base stations
Radio Bad Messages
e Shows the cumulative total of bad radio
messages received.
o Applies ONLY to systems using local
base stations
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The AgGuide V4 system can operate with a wide array of GPS systems and must be set to correctly
interpret the various characteristics of each brand / model.

Before entering the GPS setup menu please ensure that Serial Communications have been correctly
set up — refer note under GPS Configuration above

Menu Setup
To enter the GPS setup menu select : >>

Vehicle |Implement | Base
Setup ‘Accuracy Warnings | NMEA Output‘
Type AT
Mode: [RTK (GMR/Normal) = E',a‘;:‘li"" 5 .
Disable GLONASS: [m] Update Rate .
Enable GL1DE: sl (Hz)
Enable EGNOS/WAAS/MSAS: [0
WGS84 Zone Central Meridian: 0
Rover i Pt o | i oed | S28ip
L
'E'gé'ﬁ' Satellites: 10 Radio Latency: 0
; Accuracy: 0.02 GPS Quality: 0
Auth Code
Listing
e | — Jcan be used to identify available GPS functions.
(Load )
/Auth Code
o €& can be used to Load a new or replacement Novatel Authorization Code
Radio
S
e =7 should ONLY be used as directed by Farmscan Ag service personnel or experienced
Dealers.
Reset
an
o %> should ONLY be used as directed by Farmscan Ag service personnel or experienced

Dealers.

Reset
. can be used to reset the NVRAM in Topcon receivers. — Farmscan Ag use ONLY
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5.1 VEHICLE

Select both VEHICLE and SETUP Tabs as shown below

This screen can now be used to set up the characteristics of the Vehicle Rover (tractor mounted
GPS) and the Base (if used). Each component of this setup is described in more detail as below.

N

Vehicle I}\olement Base

Setup uracy Warnings | NMEA Qutput

N
Type: [Novatel 'l Rad|;foiQRS
Mode: [RTK (CMR/Normal) -] Eﬁ‘fﬁﬂ?” 5 .
Disable GLONASS: [ Update Rate __
Enable GL1DE: & (Hz).
Enable EGNOS/WAAS/MSAS: [
WGS84 Zone Central Meridian: Autoselect

TYPE

e under this heading choose the brand of GPS receiver that you are using.
o Current options in Include NOVATEL & TOPCON

¢ If the specific receiver brand is not shown in this selection, choose NMEA / Other. This is
normally selected if you have chosen to bring your own receiver. — Ensure your receiver is
correctly setup for a GGA, VTG, 5hz & minimum baud rate of 19200.

e If you have chosen an option other than NMEA /Other, use the following set up details as
described.
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5.1.1 GPS TYPE : Novatel
Type: INovateI ,‘ Radi;g(;;t:c)Rs E

- ‘ Elevation 5
Mask:

-

Mode: [RTK (CMR/Normal)

Disable GLONASS: O Update Rate [ |
Enable GL1DE: m (H2) N
Enable EGNOS/WAAS/MSAS: [
MODE
e RTK (CMR/Normal) — This is the default setup for Farmscan Ag Rover/Base
e RTK (RTCM2.x) — Farmscan Ag use only
e RTK (RTCM3.x) — Farmscan Ag use only
e Omnistar — Sets the unit to accept OmniSTAR subscription
e RTK Slave (RTCA) — Used to set Rover up as slave for implement or Levelguide

DISABLE GLONASS
e This tick box provides the opportunity to disable Glonass satellite signals.

NOTE - this tick box will only be effective if your receiver is capable of and has been configured for
Ruth Godd

Listing
Glonass signal. Select lEJ on this page to confirm availability.

ENABLE GL1DE
e GL1DE allows for autonomous L1 smoothing. Only available on unlocked receivers.

ENABLE EGNOS/WAAS/MSAS
e Only available for receivers in Europe/USA & China

RADIO PORT
e Please use the default Radio Port C

ELEVATION MASK

e Please refer to the GPS definitions section of this manual and adjust as required —
recommended default 5°

UPDATE RATE (Hz)
e 5hzis the default rate at which the messages are sent from the receiver to the PC.

IMPORTANT

After making changes to the above settings,
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5.1.2 GPS TYPE : Topcon

Type: .

and

LAl Topcon GMS200 -

MODE

e Select either RTK (CMR/Normal) depending on the differential correction signal used.
¢ RTK (RTCM2.x) — Farmscan Ag use only
¢ RTK (RTCM3.x) — Farmscan Ag use only

DISABLE GLONASS

e This tick box provides the opportunity to disable Glonass satellite signals.
[ ]

NOTE - this tick box will only be effective if your receiver is capable of and has been configured for
Glonass signal.

‘Auth Code

[
Listg
Select EJ on this page to confirm availability.

WGS84 CENTRAL ZONE MERIDIAN
Please input this data if you have this information or use the button to automatically select.

RADIO PORT — ALL TOPCON RECEIVERS
Please use the default Radio Port C

ELEVATION MASK

e Please refer to the GPS definitions section of this manual and adjust as required —
recommended default 5°

IMPORTANT

After making changes to the above settings,

press ) 10 activate the changes.

Auth Code

Listing
e [ — Jcan be used to identify available GPS functions.

Reset
NVRAM

o ["#€] can be used to reset the NVRAM in Topcon receivers. — Farmscan Ag use ONLY
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5.1.3 Accuracy Warning Setup

e Each GPS input can have their own Accuracy Warning
e Select either Vehicle or Implement and Accuracy Warnings Tabs as shown below

. N
<'@|cle Implement | Base \

~Wémszoo NMEA Output

Use Default Settinas for GPS:

Horizontal Limit: 0.04 m
Vertical Limit; 05 m
Allow Float/Auton: As Engaged

Ignore Dropout Time; |1.0 s

Many GPS systems have Default Settings preloaded that will suit general applications. If you are
unsure of how to set the above settings, please tick the Use Default Settings for GPS

Otherwise us the following to giuide you in selecting these settings

HORIZONTAL LIMIT
e Calculated GPS accuracies above this limit will result in a GPS warning message and, if used,
disengagement of both auto-steer and spray control functions

VERTICAL LIMIT

e Calculated GPS accuracies above this limit will result in a GPS warning message and, if used,
disengagement of both auto-steer and spray control functions

ALLOW FLOAT/AUTONOMOUS

e Will not result in an alarm or disconnect auto-steer or spray control when a float solution (refer
Definitions for more detail) is current.

Always will always allow float solutions
Never will never allow float solutions
As engaged will only allow float solutions when auto-steer or spray control functions are engaged.

IGNORE DROPOUT TIME
e GPS systems can experience short term (<2 sec) drop outs for various reasons. By selecting a
time period here, you are authorizing the AgGuide V4 system to ignore the accuracy alarm for
the defined period in the hope of it re-establishing. This can provide better work continuity
where GPS drop outs are prevalent.
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5.1.3.1.1 TOPCON GMS 200 Specific

Select both VEHICLE and GMS 200 Tabs as shown below

NOTE - the flowing setup functions are ONLY available on the Topcon GMS200 product.
4
< Vehi@ Implement | Base

A\ >
Setup | Accuracy Warnings< GMS200 EA Qutput
\/

Stay-On: 00 minutes

Pre-Start:

Pre-Start Day: Hour: ¢ Minute: @

This product is capable of receiving Omnistar VBS and HP signals. The following set up is designed
to enable the system to remain active or automatically restart using its own internal batteries, so
avoiding the significant time taken to obtain the desired accuracy after shut down.

STAY ON

e Enables the operator to de-power the AgGuide V4 system whilst maintaining power to the GPS
system using it’s internal batteries.

PRE-START

e Allows the GPS to restart automatically and acquire a fix before the operator arrives to use the
equipment.

IMPORTANT

After making changes to the above settings,

Reset
Rover

press | 2 to activate the changes.
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Select both Rover and GMS200 NMEA Output Tabs as shown below
Ve@ Implement | Base T~

Setup AccuracyWarningQEMS200 NMEA Output 2

Output Port;

Baud Rate: 4800 ~ bits per second
Output Rate: 1.0 + Hz

GGA: @ GST: ]
VTG: @ GSA: ]
RMC: @ CMR: ]

These settng enable configuration of the Serial Data being transmittted from the Ports on the
TOPCON GMS200.

NOTE: Port A is traditionally used to output corrected GPS data to the AgGuide V4 system.
Providing that Ports B,C and D have been enabled in the Authorization Code, configuration of these
ports will be possible. — le Data output for a yield monitor

IMPORTANT

After making changes to the above settings,

Reset
Rover

press ) (o activate the changes.
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5.2 Base station setup

For Base Stations with a Novatel Receiver manufactured after August 2012, an autolocate function
has been added to the software. It is important to understand how this function works and its
limitations. These limitations are described further on in this section. Setup for autolocate activated
and not activated are described separately.

5.2.1 Base Station Setup - Manual Setup (Autolocate not activated)

This procedure is for all Base Stations manufactured before August 2012 and optional if
manufactured after that date.
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1. Ensure that the Base Station is switched OFF.

2. Connect the Base Receiver to the serial A port on the Interface module and the serial A port on
the Base Station receiver using the Db9 serial cable that has been supplied. Turn on the
XPRO Terminal in the Cab of the vehicle.

Alternative

Instead of using the interface module plug, the
cable into serial port 1 on the terminal don't
forget to set the correct port under '‘Comms

Settings' in the software.

3. When the Agguide V4 software is open

€

Yook
/)

@
&,

4. Press This will take you to the screen shown below.




5. Select both Base and Setup Tabs as shown below

Vehicle | Implerfient| Base

( Setup @JIEAOutput

S : -
Type: |Novatel -] RadioPort: |c .

Elevation
Autolocate (average on power-up): Mask:

Disable GLONASS ]

QOutput RTCM (as well as CMR): ]

For all selectable TYPE options (Novatel, Topcon and GMS 200) the following options will be
available for selection .

DISABLE GLONASS: this tick box provides the opportunity to disable Glonass satellite signals.

NOTE - this tick box will only be effective if your receiver is capable of and has been configured for
futh Gode

Lﬂg
Glonass signal. Select l = J on this page to confirm availability.
OUTPUT RTCM (AS WELL AS CMR)

e This option enables the base to output both CMR and RTCM formats. This should ONLY be
used where one or more ROVERS operating off the base are configured to require RTCM
format.

RADIO PORT
e Please use the default Radio Port C

ELEVATION MASK

e Please refer to the GPS definitions section of this manual and adjust as required —
recommended default 8°

IMPORTANT

After making changes to the above settings,

‘Auth Code

Listing
EJ Can be used to identify available GPS functions.
wit] Can be used to reset the NVRAM in Topcon receivers.
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NOTE: Do not use this function unless directed by Farmscan Ag service personnel or experienced
Dealers.

should ONLY be used as directed by Farmscan Ag service personnel or experienced Dealers .

Select both Base and NMEA Output Tabs as shown below

7\
‘Vehicle| Implem&n;l_BjsJ ‘

Setup NMEA Output Base Location5|
Qutput Port: [B -

Baud Rate: 4800 - bits per second
Qutput Rate: 1.0 - Hz

GGA: GST:
VTG: GSA:
RMC: CMR:

Reset
Base

E‘g"l"‘ Satellites: 0 Radio Latency: 0
Accuracy: 0.00 GPS Quality: 0

These settings enable configuration of the Serial Data being transmittted from the Ports on the GPS
base.

NOTE - Port C is traditionally used to output GPS data to the radio modem.

IMPORTANT

After making changes to the above settings, press

Reset
Base
@ to activate the changes.

Note that Reset Base will overwrite the settings
AND BASE LOCATION currently in the base, with
the settings and location selected in AgGuideV4.
Make sure (if you don’t want to lose the current
base location) that you have already taken a copy:
of the base’s current location using Load Existing
Location

36



6. Check that the tick box beside Autolocate (average on power-up) is unticked. If it isn't, untick it

by pressing on the box. The screen will change to display Base Locations as well.

Vehicle| Implement‘ Base ‘

7. Power up the base station.
Heok

Setup | NMEA Output| Base Locations ‘

Default 2013/10/01 12:32

8. Press U?) which will return you to the screen below.

Date:Time
asting (m)
Northing (m
Elevation (m)
Speed (km/h)
Heading (%)

H Accuracy (m) |

V Accuracy (m)

Sats GPS:Glonass

Latitude (°)
Longitude (°)
WGS84 Zone

PDOP : HDOP : VDOP

GPS Quality

Radio Latency (s)
Radio Data (kb)

Base

Check that the Base Station is connected - Date:Time should be showing under Vehicle GPS and
should be updating. IF IT IS NOT proceed to Step 9.

Vehicle GPS

131118:143925.1
321637
90551.725
374.231
0.0

0

0.020
0.000
10:00
0.0000000000
0.0000000000

GPS:31 Farm: (Undefined)
0.00: 0.00: 0.00

(Auton ) 0
0.0
0.000

0.0km ID:

Implement GPS (If Used) |

GPS COM Error
131118:143925.1

321637.680
6990546.975
374.231

0.0

0

0.000

0.000

0:00
0.0000000000
0.0000000000

GPS:31 Farm: (Undefined)
0.00: 0.00: 0.00
(Auton )] 0

0.0
0.000
0.0km ID:
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Comms
Settings
9. Press L"l’% This will take you to the screen shown below.

Vehicle GPS Implement (RigGuide/LevelGuide) GPS
GPS Serial Port ~ GPS Serial Port: m -
GPS Baud Rate: AhEsY0[8] - GPsBaudRate:

Available Interface Module Ports
- NA

CANBUS Serial Port m

Spray/VRC Pod Part: @

NIA (Usually CanLink)

T ONA (Usually GPS)

NIA (Usually CANBUS)

CORSINTRIP

RTCM Output Port: m ~  RTCM Output Baud: [Gs121010) -
[CIEnable CORS (Internet Data will be used)

Edit NTRIP Server Settings
Status:  Disconnected

This is the screen where the connection ports are viewed. In the screen box above the ports that the
software has assigned to each serial port are shown, these serial ports are associated with the
Interface module and may change if another interface module is attached.

They will only be visible and present if an interface is attached and the connecting is made between
the xPRO terminal and the interface module.

The ports and baud rates must be assigned to each of the Ports for the Vehicle GPS, the Implement
GPS, and the CANBUS if they are attached. If they are not attached the setting should be set to
None. Change the port number by pressing the drop down box and selecting the appropriate port
number.

If the GPS is being attached directly to the xPRO Terminal serial port then the GPS serial port should
be set to Port 1.
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Select both Base and Base Location Tabs as shown below

Vehicle [ Implgment| Base

Setup | NMEA Ou @\s‘
Defautt 2013/10/01 12:32 O [
BE;'?
L2
Delete
A
<

'glggﬁ' Satellites: 0 Radio Latency: 0

@ Accuracy: 0.00 GPS Quality: 0

New
Base

&5/ ADD NEW BASE: Use this button when you want to define a new base location and you
already know the Latitude, Longitude and Elevation of the location. For example when a field has
been surveyed and the Base Station is being setup to use Levelguide.

% EDIT BASE: use this to edit an existing base location.

Delete

il DELETE: use this to delete an existing base location.

Ne;ngl
[ ﬁ ] will select the NEAREST BASE LOCATION to the current geographic coordinates, from the
base locations shown on screen

Eiy

@ will load the existing base location into AgGuideV4 from the GPS base to which it is
connected. Use this if your GPS is already set up at a location, and you want to copy that location into
the location list in AgGuideV4 so you can use it again.

If you don’t do this, then the location in the GPS will be lost when you perform a Reset Base, Find
Nearest Location, or New Averaged Location.
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Avef;ved
Locafion
LJ will perform an averaging of coordinates received by the base GPS receiver over a 60 second
period and input this averaged position as a new location
| will reset the base and use the selected base loaction. Note (as described above) that this will
overwrite the current base location being used by the base, with the currently selected location in

AgGuideV4.
IMPORTANT

If an existing location is being set into the Base, ensure that a Base Location is in the software by
pressing the Edit Base.

If Average location is used, after completing the average check that it has been successful by
pressing Edit to view the location.
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5.2.2Base Station Setup - Automated Setup Autolocate activated

5.

. Ensure that the Base Station is switched ON.
. Turn on the xPRO Terminal in the Cab of the vehicle.

When the Agguide V4 software is open,

% :S:etup
Q s > %

Haek
)

Press > This will take you to the screen shown below.

Vehicle |m
Setup Accuracy¥armings | NMEA Qutput

-| Radio/CORS [
Port:

Type: ‘ Novatel

_| Elevation
Mask:

Disable GLONASS: Update Rate
Enable GL1DE: (Hz)
Enable EGNOS/WAAS/MSAS:

<]

Mode: |[RTK (CMR/Normal)

5

4

WGS84 Zone Central Meridian: 153 Autoselect

Press the Base Tab and this will take you to the screen shown below.

Vehicle | Implement| Base

Setup |NMEA Qutput

Type: |Novatel Radio Port: [

Elevation
Mask:

Autolocate (average on power-up): ¥

Output RTCM (as well as CMR):

Check that the GPS Type is set to Novatel, if it isn't, use the dropdown menu to select Novatel.

6.

7.

Check that the tick box beside Autolocate (average on power-up) is ticked. If it isn't, tick it by
pressing on the box.

Reset
Base
Press@ this will signal to the Base Station to change to Auto locate mode.

Open the lid of the Base Station. What you will see happening is:-

1.

2.

3.

The light on the Base Station receiver will begin by flashing red. As it acquires GPS satellites it
will flash green. As Glonass satellites are acquired as well it flash green and orange.

The base station will then start averaging its position when it has enough satellites acquired.
This averaging will take 60 seconds.

When this averaging is complete, the GPS will have a position with Latitude, Longitude and
Elevation.

The GPS Receiver will compare the position that it has averaged to other locations that it has
in its memory (it can retain up to 10 positions then will over write the oldest position)

If the new averaged position is close to a stored position, the stored position will be used
otherwise the new position will be used.

This position will be used and the Radio will start transmitting the GPS information - Tx light on
the radio will start flashing.

NOTE: These Base Station positions cannot be viewed. To get position of the Base Station. Go a1
to XX and follow the steps to Load Existing Base Location.




To install Access codes or review option validity of AgGuide V4, perform the following:
Menu PG/Exit Unlock
Codes
Press > >m to enter the Access Codes screen.

Code
. . .. |
From here you can either view an existing Access Code status or press U QJ to enter a new code.

Loaded
Valid

Expires
Site ID

Enter New

Unlock Access Codes:
Opiiony Loaded Valid  Expires

uuuuuuu
AutoSteer No No

SprayConirel No  Ne
VanableRate

LevelGuide No  No
RigGuide No  Ne

Site ID: 59E6-24F3

B E
YES if option loaded — NO if not loaded
YES if Unlocked — NO if locked

Shows only if Unlock Code has an expiry date. i.e. demonstration purposes etc.

This is the unique code associated with the PC on which AgGuide V4 has
been loaded.

IMPORTANT

This code MUST be provided to Farmscan to enable an Unlock code to be
generated. Simply ring or email Farmscan Service on 07 4602 4150 or
sales@farmscanag.com with proof of purchase, provide you Site ID number:

and you will be given and Unlock Code. This code is used in the following
steps.

To install your Access Code use the keyboard to enter the Access Code provided by Farmscan and

select O )

If the words INVALID ACCESS CODE appear, please contact Farmscan Service on the numbers
given previously.

Press the
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button until you return to the main screen.
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To access the AgGuide V4.0 Quick Setup screen, perform the following:

Press

PC/Exit Quick
.
> > to enter the ‘Quick Setup’ screen.

From here you can access the setup settings for AgGuide V4.0 by clicking on the required button-

refer to the relevant sections elsewhere in this manual for further information on the individual setup

items.

& AgGuide - 4.B.035F - 2009/10/02 - Demonstration Version

BEX]

Unlock software options here

Setup GPS here
Setup Vehicle here

Setup Implement here

@

Setup communications ports here

Welcome to AgGuideV4!

This page helps you to quickly set up some of
the most common features of your system.
You will still need to fine-tune your AutoSteer
and spray control settings - refer to user guide.

You can find these pages later via:

Menu |[PC/Exit|[ Quick
QT

Menu ||PC/Exit|[ Unlock

O

C

Codes
1

(

Comms
Settings

X

1010

9
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AgGuide provides calculator, Farm data copying, comms diagnostics and windows explorer utilities.
To access the AgGuide V4.0 Utilities, perform the following:

Menu PC/Exit| [ utilities
Press \ >, HQL &Z4 | to access ‘Utilities’

Click on the required icon to access the corresponding utility:

t Comms
\Mna}gle? g‘i“'“""‘“' %ﬁ&" Terminal
Uy B iy (g

Waok

d and/or L8] puttons until you return to the main screen.

Press either the

To access the AgGuide V4.0 Other (Warnings/Recording) screen, perform the following:

Press @ > 0 > " to enter the ‘Other’ screen.

9.1.1 Warnings

.

Warnings )30verage Recording | Perimeter Recording | Language | Cameras
N

Enable Warninas:

N

Distance Warning: 20 m

To turn ‘Warnings:’ on or off, click in the ‘Warnings:’ selection box-

a ‘v’ means it is turned on/enabled.
7/~ N\
|Enable Warnings: QJ)

To set a distance warning value (to warn the operator when approaching the end of a runline), click in
the ‘Distance Warning:’ box, enter the desired warning distance in metres using the On Screen

Number Pad- press O :
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9.1.2 Coverage Recording
/\

Warr@gs Coverage Recording ) Perimeter Recording | Language | Cameras
Maximum Recording Distance: 5 m Conserve Memory

Max Rate/Elevation Color:

Default Coverage and
Mid Rate/Elevation Color:

Min Rate/Elevation Color:

Click in the ‘Maximum Recording Distance:’ box, enter the desired maximum distance in metres using
the On Screen Number Pad- where ‘Maximum Recording Distance:’ is the maximum distance

Accept
between coverage record segments used by AgGuide V4.0- press . (5m is normally default.

e Conserve Memory is ticked as default. This is allows AgGuide to handle the amount of data
recorded to each file. — No need to touch this unless advised by a technician.

e Max Rate/Elevation Color : Allows for a color scale to be mapped for elevation

e Default Coverage & Mid Rate/Elevation Color : This can also be used to allow color mapping of
spray rate control onto a map.

e Min Rate/Elevation Color : Allows for a minimum color scale to be mapped for elevation.

9.1.3 Perimeter Recording

—
Warnings | Coverage Recordiré Perimeter Recording | Language | Cameras

End Perimeter Recording when our distance to the Start Point is

within 4 25 -~ times the Implement Width

1 Show Thumbnail Map

Click in the ‘End Perimeter Recording’ box, select and click the desired o A UL
distance in multiples of the implement width- where ‘End Primeter Recording’
is the value used by AgGuide V4.0 to determine when to close off the ' T

Accept
perimeter runline when approaching the perimeter start point- press .
** You also have the ability to SHOW THUMBNAIL MAP. This displays a small |
box on the front guidance screen for a full map view.
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9.1.4 Languages

Allows the operating to choose AgGuide’s multiple language features:
D e

Warnings | Coverage Recording | Perimeter Recordi Language ) Cameras

Language: Windows Default Language -

9.1.5 Cameras

AgGuide is still under development regarding camera inputs. Currently one Camera input is available
for use. In the future you will be able to add upto 4 camera on the front screen for quick viewing.

Warnings | Coverage Recording | Perimeter Recording | Language Cameras >

Available Camera Inputs: Selected Camera Inputs:

Built-in iSight

Add New

e o

pr———

Delete

g

button until you return to the main screen.

Waok

Press the

To exit from AgGuide V4.0 perform the following:
Menu PC/Exit

Press Q
Exit

Press Q to close AgGuide V4.0 and return to the Windows Operating System- OR

Press Q to close AgGuide V4.0 and turn off power to your PC.
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NOTICE: Ensure that on the GPS Page the ‘GPS status’ shows
‘GPS ready’ with a ‘GPS Quality’ of ‘17’ before commencement
of these tuning procedures. Check that the vehicle tyres are
evenly filled with air, and that there are no loads (grain bin,
water tanks etc) which may be unevenly loaded on the left/right
sides of the vehicle/implement.

11.1 Calibration

Why is this important?

Gyroscopes mounted on different axes interact between axes. This is what causes a spinning
top to remain upright — a tilt in any direction translates into a right angle tilt force — which
causes the top to remain upright.

AgGuide V4’s Nav Module contains two gyroscopes — one for the heading and one for the tilt
— and since they are mounted at right angles there is an interaction between them which
needs to be compensated for.

Steering Tilt Sensor Calibrate
eltings CBL“}in
Step 1: Press @J; 9 l’i’r; (When AgGuide V4 powers up, a message will display indicating the
vehicle must be kept stationary while the Nav Module is initializing. It is not necessary for the vehicle
to be level, but it does need to be stationary.)

Step 2: Turn the vehicle in a 360° circle (in either direction) and stop in exactly the same place, as

instructed on the screen, press O ; \J

- An easy way to do this is to use a fixed object like a post or tree etc. (Or make a mark on the
ground) as a reference start/stop point- drive up to the post/mark and line it up with a part of the
tractor (side window pillar/wheels etc.), turn the wheels full lock in one direction and drive a 360° circle

Accept Klggll(l
and stop when you are lined up with the post/mark again then press ;

Tilt Correction Setup Utility:

Tit Angle (Degrees): Q.00 change 00.00
HeadingRate (Degls): 0000 Change: 0000 Averaging..
Coupling Ratic: 00000000

efi=- Turn the vehicle in 2 360 Degree circle and stop in exactly the same place
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11.2 Zero Tilt

Why is this important?

When a tractor tilts the GPS antenna is moved off line (because it is mounted several metres
above the ground). The tilt sensor provides a tilt angle which is used to correct for this movement
off line.

If the tilt angle is not correctly zeroed, then AgGuide V4 thinks the vehicle is always at an angle,
and therefore the receiver is always a little bit off line — so it puts in an offset to compensate, even
if no offset is warranted.

If not zeroed, then consistent wide/narrow rows will result because the on-Screen Cross Track
Error (SXTE) reads zero but the on-the-Ground Cross Track Error (GXTE) is not zero.

Step 1: Move the vehicle to a perfectly flat place (e.g. a concrete shed floor) and stop,

AR

Tilt Setup Utity: | Vehicle Implement|

XTrack (om) Tilt Angle (Degrees) 0000 Raw: 0000
N/ N/ N/
473

Zero Tilt Angle (Degress): 0000

ZeruTIt Edlt
C
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Why is this important?
AgGuide V4 needs to accurately know when the wheels are straight ahead (Centre Wheels) so
it can keep the vehicle accurately on line.

AgGuide V4 also needs to know the approximate number of measurement counts which
correspond to 20° left and 20° right turns- this is so it knows how far to turn the wheels when
making steering corrections.

Step 1: Use an assistant to make the sensor adjustments (or monitor the screen) for the following
steps if possible.

ALWAYS ENSURE THAT PERSONEL ARE CLEAR OF THE WHEELS WHEN THE
TRACTOR IS OPERATING AS CRUSHING INJURY HAZARD MAY EXIST!

Step 2: Turn the steering wheel both to the left and right- look at the ‘Angle: Counts’ value- it should
go negative when the wheel is turned to the left,

Angle:»--90.0 s -9 09
positive when the wheel is turned to the right
Angle: .. 19.7 cors DB32

and be close to zero when the wheels are straight ahead. Angle:e= 0.0 e 0

If the value for left is positive and right is negative - go to step 3- If the values for left and right are
correct - go to step 4.

Step 3: Loosen the grub screw on the Wheel Angle Sensor and rotate the sensor 180° (half turn), re-
tighten the grub screw and repeat step 2.

Step 4: Drive the tractor straight ahead for a short distance- aim at a stationary object to assist
(poleltree etc.) - stop the tractor when satisfied that the wheels are pointing exactly straight ahead.
(then don’t touch the steering wheel until instructed)

Step 5: Centre Angle. Look at the ‘Angle: Counts’ value- it need to be as close to zero as possible-
loosen the grub screw on the Wheel Angle Sensor and rotate the sensor until the ‘Angle: Counts’
value is as close to zero as you can get it- less than 250 if possible (on some tractors you may be
unable to get it quite this close), re-tighten the grub screw.

Step 6: Press @ take note of the ‘Angle: Counts’ value. Turn the steering wheel to the left and to
the right- ensure that the value still goes negative when the wheel is turned to the left and positive
when the wheel is turned to the right. (if not- repeat from step# 3) Return the steering wheel to the
straight ahead position until the counts equal the ‘Centre Angle’ value.

49



AnglelDeg)|Sensoryal 5
Left 0.0 E e * P
Centre 0.0 00 2 ;
Right  |200 00 ’ |
Leﬂ(l-ZIJ} Cent:'e(ﬂ} Righ{[20
Wheslangle

Step 7: Left Angle. Turn the steering wheel one full turn (360°) to the left and press @ return the
wheel to the straight ahead position until the counts equal the ‘Centre Angle’ value.

AnglelDeq)[Sensorval

Left 57110 | Faeo)i S
Centre 100 0.0 S R
Right 20.0 0.0 |\ SO0

t
Left(-20} Centre(0)

————

------------------------------

t
Right(20})

Wheelangle y

Set 20°
Right Angle

Step 8: Right Angle. Turn the steering wheel one full turn (360°) to the right and press LVOJ

Step 9: Check that the table and graph are similar to the ones below- the left and right ‘SensorVal’
counts in the table should be approximately 5000 to 7000 negative and positive; the left and right
values normally won'’t be identical.

A
Angle{Deg)|SensorVal
Left 57110 §
Centre  [0.0 0.0 i
Right  |200 5632.0 °
Centre(0) Right{20)
WheelAngle y

Step 10: Re-check that the grub screw is fully tightened. (Also re-check during each tractor service)
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Edit

(3)

Setup

Step 1: To begin setting up the hydraulic control, press M

13.1.1 Minimum Voltage

Why is this important?

The Minimum Voltage sets the minimum turn rate of the wheels- it is necessary for it to be slow,
but fast enough to allow AgGuide V4 to make minor adjustments to the wheel angle.

If the 1% (minimum) turn rate is too low- when the vehicle is a few centimetres off line AgGuide
V4 won’t be able to turn the wheels fast enough to bring it back to line.

If the 1% (minimum) turn rate is too high- then the wheels will jerk back and forth across the line
rather than providing a smooth ride.

Changes in terrain (deep furrows), a heavy implement dragging the vehicle around, jumping
hydraulics, hot oil, are all factors when trying to select the best minimum voltage- try to set it so
that the wheels are just turning- and then a little bit.

Accept
Step 2: @ to ‘Minimum Voltage’, press , , set the minimum voltage to 3.0V, press

Wone
Step 3: Press NP |- to return to the Hydraulic Test page

Turn Rate

8

|Test turn rate: i1| j%

Step 4: Press once- the ‘Test turn rate:’ should now be 1%

Turn
Left

¢

Step 5: Press - did the wheels turn to the left by approximately 50-75mm (2-3inches)?

Setup Edit ’
Step 6: If insufficient movement was detected- press {% , 5 , Q J to ‘Minimum Voltage’, press

Accept
, , and increase the minimum voltage value by ‘0.5’, press

Step 7: Press ; press & /- if no movement- repeat step 6 until the front wheels make a very
slow turn to the left of approximately 50-75mm.

Turn
Right

Step 8: Apply the same procedure to the right hand side: Press ). Did the wheels turn to the
right?
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Setup Edit ’
Step 9: If insufficient movement was detected- press {‘% , (3) , Q | to ‘Minimum Voltage’, press

o]
, , and increase the minimum voltage value by ‘0.5, press o .

Weox Right
Step 10: Press ; press (/4) Repeat step 9 until the front wheels make a very slow turn to the
right of approximately 50-75mm.

13.1.2 Offset Voltage

Why is this important?

Some vehicles (particularly John Deere’s) turn quicker to one side, so it may be necessary to
compensate using the Offset Voltage.

The Offset Voltage is really only relevant to equalise the turn rate at the bottom end of the scale
(1% to 20% turn rate). At the Maximum Voltage (100%) end of the scale it is not really important.

Note that if the turn rate is not equalised it may show up as a Cross Track Error (XTE). This is
because the wheels turn rapidly away from the line, but struggle to turn back towards the line.

Step 11: Now that the front wheels turn left and right — do they turn at the same rate? e.g. does one

Setup
turn faster than the other? If there is a noticeable difference- press , @ to ‘Offset Voltage’,

press , . If there is no noticable difference, proceed to step 15.

Step 12: If the steering is turning quicker to the right side- add a small negative value to decrease the
[Accept)  (en
speed of the right turn, press [N J, 8D

Step 13: If the steering is turning quicker to the left side- add a small positive value to increase the

speed of the right turn, press [N J, L*]

Step 14: Keep testing and adjusting the ‘Offset Voltage’ as described in step 12 and 13 until the Left
and Right turn rates are equal.
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13.1.3 Maximum Voltage

Why is this important?

The Maximum Voltage sets the fastest turn rate that AgGuide V4 will allow- It needs to be fast
enough to allow AgGuide V4 to hunt the line while starting off, but low enough to ensure the
vehicle cannot turn too quickly while travelling at speed.

Maximum Voltage is less critical than Minimum Voltage- Set it to be the maximum turn rate at
which you’d feel comfortable turning the wheel at driving speed (i.e. limit speed for safety reasons).

If the driver wants AgGuide V4 to hunt the line from some distance away then it may be necessary
to have a higher maximum voltage so the system can turn the wheels vigorously to hunt the line

Turn Rate

Q

until the ‘Test turn rate equals 100% == [100 -7

Step 15: Press

Turn

5

Step 16: Press - did the wheels turn to the left by approximately 50 to 75% of full steering lock?

Turn
Right

>

- did the wheels turn to the right by approximately 50 to 75% of full steering lock?
Edit

Step 17: Press
() ‘ o ’or’ ¥

Setup

%),

to ‘Maximum

If too much or too little movement was detected- press

Voltage’, press , E and either decrease (if too much turn) or increase (if too little turn) the

A t

Wone
voltage, press , - continue testing until 50 to 75% of full steering lock is achieved.

[x]

Ce,

=1
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13.1.4  Span

Why is this important?

The Span is the number of steering counts of difference between the current wheel angle and the
demanded wheel angle AgGuide V4 is aiming for, until the Hydraulic Module applies Maximum
Voltage.

i.e. if a small turn is required then the Module will apply the Minimum Voltage, if a turn larger than
the Span is required then the Maximum Voltage is applied.

If you have a vehicle which has few angle sensor counts for a half-turn of the steering wheel, then
you may need to reduce the span.

Conversely, if you have many angle sensor counts for a half-turn of the steering wheel, then you
may need to increase the span.

Span is only relevant on vehicles with a wheel angle sensor — it is irrelevant on tracked vehicles.

Setup| [ Edit

Step 18: Press ) , (3) , I Q ’to ‘Span’, press , and either decrease (if too few angle sensor

Accept Mggf(:
counts) or increase (if too many angle sensor counts) the value, press , . The default Span
value is ‘“1280’.
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13.1.5 Manual Override

Why is this important?

The Hydraulic Module is constantly watching the wheel angle to ensure it matches the angle
AgGuide V4 is demanding- If the angle does not match- then something else must be turning it
(i.e. the driver has turned the steering wheel).

The Manual Override value is basically the number of steering counts of variation allowed before
disengaging- its value should be set high enough to prevent false disengagements, but not so
high as to require a vigorous turn of the steering wheel to disengage.

An increased value requires a more vigorous turn of the wheel to disengage.

Manual Override is generally only relevant on vehicles with a wheel angle sensor — some tracked
vehicles will detect Manual Override, some will not.

Setup
Step 19: Press , B to ‘Manual Override Threshold’; press ; set the counts to “100’; press
Accept Klggll(l I&Iggllg
QO (G

Step 20: Drive forwards at approximately 1 to 2 km/hr and press E to engage the AutoSteer.
Ensure that the AutoSteer remains engaged. If the AutoSteer keeps disengaging in when there is no
manual movement of the steering wheel- repeat step 19 and decrease the counts value by a small
amount- continue adjusting until the AutoSteer doesn’t disengage during AutoSteer.

Step 21: Move the steering wheel 1/8th of a turn by hand at a normal rate and ensure that the
AutoSteer disengages.

Step 22: If the steering wheel movement doesn’t disengage the AutoSteer- repeat step 19 and
iIncrease the counts value by a small amount- continue adjusting until the AutoSteer does disengage
each time the steering wheel is turned.

Step 23: Repeat step 20 and ensure that the AutoSteer still disengages.

NOTE: If you are having occasional spurious disengagements, try increasing the Manual Override
value.

NOTE: If you are unable to find a value that works successfully for both steps 20 and 21 then repeat
step 19 to set the counts to ‘0’ and contact Farmscan support for further help

W WARNING: When the ‘Manual Override Threshold’ value is set to ‘0’ you will be unable to

disengage the AutoSteer by manually turning the steering wheel- it MUST be disengaged with either
the ‘Auto’ button on the screen or the ‘Engage/Disengage’ switch!

Wene
Step 24: Press
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13.1.6 Turn Threshold

(Also known as Dead Band)

Why is this important?

If the Wheel Angle Sensor is subject to electrical noise or interference the Wheel Angle Centre
counts may vary rapidly even though the actual sensor counts aren’t changing- to overcome this a
small number of counts can be set to be ignored by AgGuide V4- this is called the ‘Dead Band’.

Value should normally be set to ‘0’

Setup
Step 25: Press , @ to “Turn Threshold (Dead Band)’, press , and enter a small value,
press Q , A7 | - test and fine-tune setting till satisfied, 8 until 1o

') is visible.

Why are these important?
At its most basic level, AgGuide V4 is trying to balance two sliding scales.

If the vehicle is offset from the line (you have a Cross Track Error value), then it needs to turn the
wheels towards the line. How vigorously it does this is controlled by the XTrack Gain (XTG).

If the vehicle is heading towards the line at an angle, then it needs to turn the wheels away from
the line. How vigorously it does this is controlled by the XHeading Gain (XHG).
AgGuide’s AutoSteer system balances these two actions.

At slow speeds the XTrack Gain is more important- At high speeds the XHeading Gain is more
important.

Because of variations in driving conditions and because the Hydraulic setup should not change
just because conditions change, we can achieve the same result by adjusting the XTG.

When we need more vigorous wheel movement (rough ground or heavy implement), then
increasing the XTG forces AgGuide V4 to demand a larger wheel angle sooner, per cm of XTE.

Step 1: Mark out an A-B runline. (Refer to section 6.4.2 for how to do this).
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14.1.1 XTrack

in Accept

Step 2: Press A, to ‘XTrack Gain’; press ; set the value to “1.0’; press
ol
Step 3: Press to ‘XHeading Gain’; press ; set the value to ‘0.1’; press O

Step 4: Engage the system at slow speed, close to (or already on the line) and see how well it stays
on the line. Increase or decrease the XTG as necessary (in small amounts of 0.2), but don’t get too
fussy yet as it will need to be fine tuned. Note this XTG value.

Step 5: Without any XHG, it will oscillate back and forward across the line if you increase the speed.
This is because if the vehicle is left of the line it will turn the wheels to the right- even if we were only
1cm off line and hurtling back towards it at right angles- it would keep turning right.

14.1.2 XHeading

Step 6: Reduce the XTG to a small value (eg. ‘0.1’ or even ‘0’), and set the XHG to 1.0 as described
in steps 2 and 3.

Step 7: Engage the system at slow speed and then ramp up the speed to that of normal operation (or
just above).

Step 8: Because the XTG is low, AgGuide V4 doesn’t care how far off line we are, but is only trying to
keep the vehicle parallel to the line.

Step 9: Increase or decrease the XHG as necessary (in small amounts of 0.2) until it keeps the
vehicle parallel to the line at speed without oscillating. Note this XHG value.

4@ AgGuide - 4.8.034D - 2009/9/22 - Demonstration Version |[=%]
S *

Farm: Farm Field [Ha] Coverage Swath
@10 @ .020 Field: Field ? 0.0 0
Job: Job =
O ﬁ 0 | swatn 8.00m, ‘ 0 ‘ Speed too Low
XTrack: 0 cm
: . ° Demend:  +0.0
XHeading: -90.0 e D
XHeadingRate: 0 °lsec  integral  0.00

Gain Settings for Vehicle "Default*
XTrack Gain:
XHeading Gain: 1.5
Integral Control: Enabled
XH-Rate Gain: 0.0
LookAhead (s): 0.0

ersing Geins v

H
Y N4

57



14.1.3 Combining and Fine Tuning
Step 10: Set the XTG and XHG to the values you found and noted in steps 4 and 9.

These will most likely be a little too high, but are the best initial guess. Engage the system at a
moderate speed.

Step 11: If the vehicle is drifting off line altogether, try increasing the XTG and maybe the XHG.

Step 12: If the vehicle drifts off line for a time, comes back and crosses the line, and then drifts off to
the other side to repeat the cycle (i.e. this is a “slow oscillation”), then you may need to increase the
XTG and or XHG so it tries harder to stick with the line. You may also need to increase the minimum
voltage in the Hydraulic setup section.

Step 13: If the vehicle goes left of the line, then right, then left, doing a “fast oscillation”, then it is
likely that either the XHG is too low, or both the XTG and XHG are too high.

IMPORTANT

There is a “sweet spot” of gains, either side of which (too high or too low) the system can drift or
oscillate.

When you find the stable “sweet spot” at one speed, you may need to adjust the ratio of XTG/XHG
to find this stable spot at a different speed.

In theory, you should be able to find a value for XTG and XHG which is good at all or most speeds.

14.1.4 Offset Tuning

Step 14: Find a flat, straight location and mark an ‘A-B’ runline approximately 50 to 100 metres long;
engage AutoSteer and drive for another 50 to 100 metres; turn around and re-engage AutoSteer-
return down the same line.

Step 15: Stop the tractor at the approximate half way point of the line and check that the wheels are
exactly on the original line.

Vehicle| |[Steering Tgtem;gr E‘Tﬂe]
& Offset_|
Step 16: If the wheels are off to one side- press [@ @; W s

Step 17: Measure the distance that the wheels are offset from the original centre line in cm- use the
on-screen keypad to enter half the measured distance in cm. If the offset is to the left of centre enter
a positive value and if the offset is to the right of centre add a negative value. i.e. If the tractor is offset
4cm to the left of the centre line enter a value of 2’

Accept
Step 17: Press ; repeat steps 14 — 17 until the tractor consistently tracks the centreline when
returning on the same runline.
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14.1.5 Integral

Step 18: There are several factors which can make the vehicle hang out to one side of the line. Some
of the factors are due to incorrect set up of system elements previously discussed in this section,
whilst other factors are purely operational. Ensure that none of the following factorsa are present
before proceeding to subsequent steps:

1. Centre wheels value is not correct- because it was not set correctly, or because it has drifted,
as can occur with the Case Sprayers and Accusteer double-articulated vehicles.

4. Hydraulics is quicker turning one way versus the other.
5. Tractor is operating on a slope and wants to slide down hill.

6. Implement is dragging the vehicle offline- either because the implement needs adjustment, or
because there is an offset sub-surface soil compaction from old beds/wheel tracks.

7. Operating in an offset furrow.
8. Tilt sensor is not correctly zeroed.

Increase Decrease!
Step 19: to ‘Integral Control’; press (4N to turn Integral on or ™™ to turn Integral off.

NOTE: Only enable Integral after all the previous setups and tuning have been performed.

IMPORTANT

Integral works by adding up the XTE value over time (while engaged) and adjusting up (or down)
the demanded wheel angle to compensate.

When the system is not engaged, it gradually reduces the integral value back to zero.

14.1.6 XHeadingRate-Gain (XH-Rate Gain)

With the Nav Module providing fast heading updates, AgGuide V4 watches the rate of turn and using
this gain value can limit the turn rate. This will most likely only be relevant on tracked vehicles since
they can turn rapidly- It should be set to zero for all other vehicles.

Accept
Step 20: to ‘XH-Rate Gain’; press , set a value and press

14.1.7 LookAhead

LookAhead allows the vehicle to follow a curved Runline more accurately during high speed broad-
acre operations by looking ahead of the vehicle by approximately 1 to 2 seconds. It should be set to 0
seconds for slow speed row- cropping operations.

Accept Klggll(:
to ‘LookAhead’; press , set a value of ‘1.5’ seconds and press , - test and fine-

tune setting till satisfied with the curve.
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Problem:
The on-screen XTrack reading is always off to one side
Possible Causes:

This can be caused by an incorrect centre wheels value, or an implement which is misaligned, or
working on the side of a hill.

Potential Solutions:

1. Check the centre wheels value by using AutoSteer on the flat with the implement out of the
ground. If there is still an XTrack error, re-calibrate the centre wheels (Refer to ‘Setting up the
Wheel Angle Sensor’ in this manual).

9. If performing the re-calibration doesn’t solve the problem perfectly, then use the small left/right
centre wheels adjustments to get it spot-on.

10.1f you get XTrack down to zero while driving along a row, but after turning around there is an
XTrack error, then the phasing on the steering rams may be altering as the vehicle turns (this can
occur on some self-propelled sprayers because there is no mechanical coupling between the front
wheels).

11.1In this instance, the best approach is to turn on “Integral” on the gain screen. This will
progressively adjust the centre wheels while driving along a row — however you may still see some
XTE at the start of each row before it corrects.

12.Integral is a “last resort” option to try and correct for other things, try and get all other settings as
close as possible first.

13.1f you’re working on a hill and the vehicle and implement are being dragged downwards by gravity,
then it may be necessary to turn on “Integral”. You'll probably see an error when you turn around,
but this will correct while driving along.
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Problem:
I’'m getting wide/narrow rows on-the-ground, but my on-screen XTrack reading is consistently close to
zero

Possible Causes:

This is generally caused by the zero/average Tilt being incorrect, or the GPS antenna being
misaligned, or the implement being dragged off to one side, either by sliding down a hill or because it
is misaligned, or because it is up against the hill formed by the previous row.

In such cases, AgGuide V4 is faithfully keeping the GPS antenna on the runline, but the implement is
causing the vehicle to crab sideways at a slight angle.

Potential Solutions:
To check what is causing the issue, perform the following tests:
Test 1

1. Drive the vehicle along a fresh row (i.e. skip over so you are not next to a previous row) on flat
ground, with the implement out of the ground. As you drive, ensure that the XTrackError
remains around zero — if it doesn’t then you need to re-calibrate your centre wheels values etc.
as listed above.

2. Return along another fresh row, two rows over (i.e. skip a row)
3. Measure the row spacing — it should be double your swath width.
If Correct:
If the row spacing is correct then this confirms that the tractor is set up correctly. Go onto Test# 2
If Incorrect:
If the row spacing is incorrect then check that either:

The zero tilt angle may need to be set again. Follow the procedure listed above to re-set the zero
angle for the tilt sensor. Also remember to calibrate the tilt-coupling.

The GPS antenna must be aligned perfectly in the centre of the vehicle. On some vehicles there is a
slight offset between the bonnet and the chassis, so the centre of the bonnet may not always be the
centre of the vehicle.

You can correct for this offset by entering an ‘X’ value into the “GPS Offset” part of the vehicle
settings as listed above.

Test 2
1. Undertake the same test on a flat fresh row, but this time with the implement in the ground.

2. Return along another fresh row — two rows over.

3. Measure the row spacing — it should be double your swath width.
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If Correct:

If the row spacing is correct then this confirms that the implement seems to be set up correctly —
although note that implements and vehicles can drive differently depending on loading (seed, water
etc.) and also soil conditions. Go onto Test# 3

If Incorrect:
If the row spacing is not correct then this confirms that the implement requires adjustment.

Even if an implement looks or measures evenly, there can still be subtle differences in angle,
mismatched hitch arms, a misaligned drawbar (or missing sway blocks), or one side is digging deeper
into the soil than the other.

Test 3

Now undertake the same test on the next row over, with the implement in the ground. Measure the
row spacing — it should be the swath width.

If Correct:

If the row spacing is correct then this confirms that the implement and vehicle do not seem to be
being affected by the hill from the previous row. Go onto Test# 4

If Incorrect:
The hill from the previous row must be influencing the vehicle and implement.

Check that the wheels of the vehicle, and the wheels and tines of the implement are not being pushed
across by the previous row’s hill.

If this cannot be resolved, it may be necessary to do “skip row” — where the next row is two swaths
over, and then return and “fill in” the in-between row.

Test 4

Now repeat test 3 in hilly conditions, with the implement in the ground.
Measure the row spacing — it should be the swath width.

If Correct:

If the row spacing is correct then you should be right to go.

If Incorrect:

The implement must be dragging itself and the rear of the vehicle down hill.

Moving the GPS antenna from the bonnet to the cab roof may help a little, as AgGuide V4 will keep
the GPS antenna on line — and if the antenna is closer to the implement then it should be closer to
line as well. This won’t get it perfect though.

Entering a “Runline Offset” up-the-hill may help to move the vehicle over, and hence place the
implement in its correct place.
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16.1 General

AgGuide structures data in the following manner: Farm > Field > Actions within field. The actions
within a field are Jobs, runlines and marked points. This structure is used because the Farm is the
most permanent feature of work performed, fields are a semi - permanent feature of the farm,
delineated by boundaries, and runlines, marked points and Jobs occur within fields and will change
most frequently. This allows runlines and marked points to be easily retained across different Jobs.

Due to this structure an operator must create a Farm and a Field within that farm before a Job can be
initiated. This is covered in subsequent sections.

From the Main screen of AgGuide, to navigate to the Farm, Field and Job section of AgGuide, press
Menu [& ]
l 9, } then .» and the screen will display as shown:

Farm: Example Farm 5 [0.0 Ha]

Field: Field01 [0.00 Ha]
Job: Job [0.00Ha/0L]

Mene {F“"“J Field | Jobs, nﬁiﬁ'if..l Swath || Mark | =i
,‘]-\/ﬁ?ﬁhﬂj < %a

*Jl
This menu is the starting point for creating all spatial data: Farms; Fields; Jobs; Runlines; Mark Points

and prepare maps for printing. Therefore it will also be the starting point for most descriptions in this
section.
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16.2 Creating or Editing a Farm

To create a Farm press the Farm icon in the map menu described previously. If no farms have been
previously created the screen should display as shown below:

Farm O

'ﬁ'ﬁ& Add New|[Rename][ Delete e
The menu options are
e Add New,
e Rename;
e Delete;
e Zone Attributes.

Add New creates a new farm, which the operator can then define fields within.
Delete removes the farm and all associated fields, job and runline information.

Zone Attributes allows the user to manually enter the WGS84 Zone (1 — 60) in which the farm is
located. If a value of O is entered AgGuide will automatically detect the correct Zone. AgGuide can
define the zone by the following:

1. Importing a shape file to define a field, discussed in section 6.3.1

2. Automatically determining zone from GPS information. This will work for any user not close to or
overlapping the boundary of a zone.

3. If you are unsure of your UTM zone, refer to Appendix D or resources on the internet.

The AgGuide program automatically creates a Farm called “Farm” if there are no existing Farms.
Press on the Add New icon and enter the name of the farm that you are intending to create fields
within and press Accept. For this example the name “Example Farm 1” was entered and the original
‘Farm” was deleted. The screen will display as shown below.
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Farms:

Example Farm O

<

B Gde =

The selected Farm has a grey background whilst other Farms have a white background. Since there
are no fields currently defined within “Example Farm 1”7 it remains a blank grey area. Creation of
Fields is described in the next section.

When a farm has fields defined within it, the boundaries of the fields are shown, allowing the user to
easily recognise the farm as shown below.

Farms:
Example Farm 1 Example Farm 2 Example Farm 3 A O

Example Farm 4

T

Zone
Delete Attributes

1 :
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16.3 Creating or Editing a Field

Menu Map- ] Field ]
To enter the field creation and editing area from the main screen select { & } % J, @ . The field
menu, shown below, has the following options:

Import Files,
Add New,
Rename;

Delete;

Edit / Print Maps.

Import Files allows a shape file to be used to define a field boundary and is described in section
6.3.1.

Add New creates a new field, which the operator should then define a boundary on.

Delete removes the field and all associated job and runline information.

Edit / Print Maps allows the user to prepare job information for printing, described in section 6.7.

Continuing from the previous example, in which no fields have yet been created, the screen should
display as follows:

|Fiels0t | O

o

Edit /
Rename|| Delete ring Map

E‘%}J AT a
AgGuide will create a default field if none exist, named “Field01”. This can be renamed or deleted
once other fields are created.

Py [
- _

: N

LL]

16.3.1 Importing Fields From Shape Files

If the operator has a shape file of the Field boundary this can be imported using the Import Files icon.
A standard windows dialog box will open, allowing the selection of the relevant shape file for
importing.
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16.3.2 Creating Field By Driving the Boundary

Creating the field boundary can be done when jobs, such as spraying the headlands, are done and
therefore do not require any extra time to set up.

AgGuide will automatically close a boundary when the vehicle returns to within a defined radius of the

Menu PC/Exit ﬂm&f1
starting point. This radius is defined relative to the implement width and is set in h‘ and

pressing on the Perimeter Record tab. The radius can then be set by choosing from the available
options in the drop down menu as shown below:

Warnings‘ Coverage Recording Perimeter Recording

End Perimeter Recording when our distance to the Start Peint is
within  |0.75 - times the Implement Width

Hse
\J

It is recommended that several implement widths are used if the vehicle will be manoeuvring to avoid

Following on from the previous example, Field01 was renamed to a recognisable name that is
commonly used by farm personnel employed on “Example Farm 17, in this case “Middle Paddock”.

Ruiine
Press on the @ icon. You will be returned to the Main screen with the Runline menu displayed as

shown below:
arm: Example Far Field [Ha] Coverage Swath it
@10 @ .020 ;em-sstTIe\sz ? 00 O
@0 &0 an sl 0 | Speed too Low

~x

Tank

Spri

o

Lry [L/ha] [Limin]  Applicd [L]  Tank [L]  [%] hal
0 0 0 0O O Fmin]

i Rt Parallel | Rétord Mark A |[_Multi
Mose lm;'}ﬁ. Modo | Type | Parimetor SEOIPTTEN Auto
C) || & [[Fuete o 7 o
LR

Press the Runline Mode Icon. This will produce icons to select either Parallel or Racetrack mode as
shown to the left.
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16.3.2.1 Creating a Boundary in Racetrack Mode
Mav nﬁ'nﬁ'.':e
From the Main Screen access the Runline Menu press J,/j The screen will display as

shown below:
-arm: Xxample Farm, Field [Ha] Coverage Swath #t
@10 & 020 (7 vonres: 2 00 0
(2L ;0;’31;0200 0 . Speed too Low

e 4

Spray . Tank
o emp i
T [L/ha] [L/min]  Applied[L]  Ta u (8] [‘/1 ?[ha]
0 0 0 Pmin]
i Ranhi perallel | RéCord Mark A |[_Multi
Menu H'e%"i. i::;:e '?;'pee Peﬁ:arlar Pnint Runline
Q w Parallel No

1. Torecord a boundary we need to be in Racetrack mode, accomplished by pressing and

Runllne Runllne
H
2. Define which side the next Runline will be on usmg , and either { . If no Runline is

required, due to a single “headlands” lap select * .

a. If a Runline has been defined the boundary is therefore on the opposite side to the next
Runline, as indicated by the icon. The perimeter record option must be enabled by pressing

If no Runline was selected the side of the vehicle which the boundary is on must be set
usmg and = " or " =7 J,
. . - On Left . .
In the following example the choices were and [ =1 ], To initiate Racetrack Runline and
Boundary recording the C~icon was pressed. This was done when spray was operating and

therefore coverage is also displayed. The boundary will begin to be recorded, displaying a blue line.
The next racetrack Runline is also recorded, displayed as a purple line as shown below:
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Farm: Example Farm 1 Field [Ha] Coverage Swath #
@10 E‘,'? 020 Fioid iddle Paddoc ? 00

Job: Job e
0 ﬁ 0 swatn 20 2om Speed too Low

A

S Tank
rantiaid | ! . B ) 3 ) E ) 5 ) I Empty In
Brw [Lha]l  [Ljmin]  Applied[L]  Tank [L] [%] Phal

0 0 0 5000100 Pmir]

ide éco -
Menu ,Hepu niin SN Pause|| Stop Mgrk it |
@ w Racetrack| | On Right || on Left —0 —O Point

The operator should then drive a complete lap of the whole field, taking note of the following when
finishing the lap.

Closing the Boundary

When AgGuide closes a boundary it does so by drawing a straight line between the current boundary
point and the first boundary point. Therefore it is best to start midway down a straight section of fence
or at a corner of two straight sections of fence.

The boundary can be closed by three methods:

e Automatic Closure;

e Stopping the Racetrack Recording;

e Turning Perimeter Record off.
Automatic Closure is when AgGuide recognises a complete lap has been finished. Adjusting
automatic closure settings is described in section 6.3.2. This is the recommended option, since it
requires minimal operator intervention, and in general the completion of the first lap will require the
user to be performing other tasks at the time.

Stop
Stopping Racetrack recording is stopped by pressing the icon. This should be used if the
racetrack is only used for headlands and you do not want to use it for further guidance.
-
Turning Perimeter Record off is achieved by pressing and @ . This is best used if the
vehicle will not return sufficiently close to the start point to trigger the Automatic Boundary Closure
and racetrack is desired to be continued for guidance purposes.
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When approaching the end of the first lap’ the display should look somewhat like this:

Farm: Example Farm 1 Field [Ha] Coverage Swath #

@ 10 @m% 020 Field: Middle Paddoc| 00 23
Job: Job o

@0 @ 0 suam 2020 Speed too Low

soc km/h A

Spray Tank
Run/Hold i I ) B ) 2 ) 4 | 5 | Emuin
FEPy [Ltha] [Umin]  Applied[L]  Tank [L]  [%] hal
0 0 0 500010 Hmin]
Menu ide
Iﬂepu i

In this case all boundary completion methods will have the same result, shown below:

Farm: Example Farm 1 Held [Ha] Loverage bwath B
@10 @ 020 ea1e: midcte paioc 89 23
Job: Job o
@0 ﬁ 3.8 | swath 20.40m Ready

A

Mark || Mut-| EGULG
Pause|| stop A Runline: ,
—@ —o Point

5 Tank
Sttt ¥ ) I I (T SHN N S—— IEmplyIn
EPy [L/ha] [LW/min]  Applied[L]  Tark [L] [%] ZIhal

0 5000100

?[min]
Record

Menu Hide Rfline RéTord 'NTE Auto
enu |UTEE Perimeter Runfine: ’
O U Racetrackl |On Right || on Left O\

The operator can then complete the coverage for the first lap and, if appropriate, steer toward the
Racetrack Runline and engage autosteer.

Mark
A
Point
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16.3.2.2 Creating a Boundary in Parallel A-B Mode

Fleld
Runline

Menu Map
From the Main Screen access the Runline Menu press. J,/ﬂ The screen will display as

shown below:
arm: xample Farm, Field [Ha] Coverage Swath it
Q10 @ 020 i vevrice 2 00 0
@0 § 0 ;ﬁ%ozoo 0 . Speed too Low

-

Spray Tank
o Empyin
[L.llla] [umm] Annhed[L] Ta Ii[L] ['/] ha)
"’[mln]
|de Parallel R rd Mark A Multi
Parallel

e Paralle
1. To select parallel mode, press and .

Straight Straight
A-B +
2. Select either @or @X2 . Refer to section 6.4.2 for more detail. This example uses A-B runlines.

NOTE: Do not use parallel Contour mode to record boundaries.

ReCord
Perimeter

3. Turn boundary, or perimeter recording on by pressing _* Jand selecting which the perimeter is

. ’On Lgﬁ 0 r]Righ\
on using ¢ = Jor =1,

4. Manoeuvre the vehicle such that the GPS antenna is in line with the field boundary, the position

is

suitable for the A point of the first Runline you want to mark in the Field, and the vehicle is facing

the direction of the Runline. The screen will display as shown below:
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Farm: Example Far Field [Ha] Coverage Swath it
@ 10 G:; 020 Field NewFI:l)eI - ? 0.0 0
@0 ﬁ 0 :Q:;tf; dorfPl 0 | Speed too Low

A

Spr r - Tank
RUNHOI ———————————— | £ I
"> [Ltha] [Lmin]  Applied [L] ~ Tank [L] [%] PIha)
0 0 0 0O O P
f[min]
i Raftine | Parallel | RéCord Mark A || Multi
Menu Mledlleu Mode Type Pefi;c:ter Record Point Runline
o U Parallel St::igh‘ On Right O\ \‘\l

Record
5. To start the boundary recording press .

Mark A

Point
To mark the A point press .
Start driving the field boundary toward the desired end point (B point). The screen should display
similar to that shown below:

Farm: Example Farm Field [Ha] Coverage Swoth 8
@10 @ .020 fieie + ’ 362 00 O
Job: Job01 ~
@0 Q 36 Swath: 21.00mfF| 0 <7\ Ready

A

e

Spra Tank
Rutiold b L . z I 3 L 4 | 5 1| |Emptyin
T [Ltha] [L/min]  Applied [L]  Tank [L] [%] ?[ha]

0 0 0 0O O Pmin]
Pause

Menu W] Rittine | Palel | RéCord Mark B | _Muiti YT
n
enu Mode Type | Perimeter Point Runline
O U Parallel Sl'l:‘gm On Right —Q ‘\.5 '

8. Ensure that the boundary is being recorded, shown as a blue line on one edge of the implement.

Stop
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Mark B
Polnl

9. When the end of the runline is approaching mark the end point (B) by pressing . The runline
is now defined and should display as shown below:

- Farm: Example Farm 1 xit Boundary in | Field Hal Coverage Swath &
@ 10 @ 020 tiei6 Norh Paddos 178m 42 07 O
Job: Example Job 3 -
0 Q 0 Swath: 20, 00?‘ ‘ 0 ‘ Speed too Low
. < —

/

iy 7 BELRRNNN
./ / \ \ \ \\. \\\\.

\ N \
’ I N\
Y K \ \ “
/ ,.‘ \ \\ ‘\ N \_\
1 \ \

/ : / / N NN
// /./ J ;f' / \ \\ \ \\ \
‘ ! / L \ \ N \ N
Runtiold & . 1 2 | 3 ) 4 ) 5 ' W ey

[Lha]  [Lmin]  Applied [L]  Tank [L]  [%] hal
0 0" "0 5000100 P

ide Rufline | Pdraliel | RéCord Mark A Multi - [T
Menu He!lu Mode Type [ Perimeter Point Runline
O U Parallel S‘R’_igh‘ No o ’

10.Turn the corner and drive the boundary section that crosses the runlines.
11. Approach the final Runline of the field and turn onto the Runline and engage Autosteer by

Auto
pressing . The screen should display as shown below when turning onto the Runline. Note
that the Blue boundary line is still being recorded.

@10 @ o020 O
Job: Job o
@0 836 sud¥ -419 W, Read

<

Tank

S 3 5
Runtiold & . L 2 ) J ) 4 ) 5 || | Emptyin
— [L/ha] [Limin] Appbﬂ ] Ta ..n 5] x ha]
0 0 '?[mln]
i intine aralle Mark A Multi
Mequ ’H:adrﬁl ‘Mode PTprI rimeter Pquse SfOD ;;mt Runline Aum
O U Parallel Stmigh' On Right

Manual
12.Drive the parallel Runline and disengage autosteer by pressing to drive the remaining
section of the boundary.
13.When the boundary lap is almost complete the screen should display similar to as shown below:
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Farm: Example Farm Field [Ha] Coverage Swath
@10 G’? 020 e New;\’el 34 35 -3
Job: Job o
B0 @ 144557 +350 WA | Ready

~ai

i
Rﬁrﬂﬁgld [ . I 2 L 3 ) 4 | 5 ) DE;;:;M
luhn] [umm] Awl-ed n Ta m ] m Pha]
?[mln]
Menu |de e | Pdrallel | Récord Mark A Multi Auto
enu Mode Type | Perimeter Point
e
14.The final step is closing the boundary. When AgGuide closes a boundary it does so by drawing a

straight line between the current boundary point and the first boundary point. Therefore it is best to
start midway down a straight section of fence or at a corner of two straight sections of fence.

Pause 51op

The boundary can be closed by three methods:

e Automatic Closure;
e Stopping the Racetrack Recording;
e Turning Perimeter Record off.

Automatic Closure is when AgGuide recognises a complete lap has been finished. Adjusting
automatic closure settings is described in section 6.3.2. This is the recommended option, since it
requires minimal operator intervention, and in general the completion of the first lap will require the
user to be performing other tasks at the time. Make sure the Automatic closure radius is larger than
the distance required to manoeuvre the vehicle when approaching the closure point.

Stop
Stopping Racetrack recording is stopped by pressing the icon. This should be used if the
racetrack is only used for headlands and you do not want to use it for further guidance.
No

Turning Perimeter Record off is achieved by pressing and @a8. This is best used if the
vehicle will not return sufficiently close to the start point to trlgger the Automatic Boundary Closure
and racetrack is desired to be continued for guidance purposes.
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AgGuide has two types of runlines: Racetrack and Parallel. Racetrack or “round and round” allows
the operator to drive in one continuous path, starting from the outside of the field, spiralling in toward
the centre of the paddock. This mode can also be used for work on headlands. Parallel operation
allows straight (either A-B or A + Heading) or contour paths to used repeatedly over the whole field
until the entire field has been worked.

Runline Types and Uses
Racetrack

Parallel

A-B

A+Heading

Contour

Mepu | ( Map, | Rf.'.ﬁ'.'.‘.e]
All Runline types are accessed, from the main screen, by pressing U |& ) . This will return
you to the main screen with the following Runline menu displayed as shown below:

Farm: Example Farm 1 Field [Ha] Coverage Swath it
@ 10 é‘? 020 | Fieia micde padidon ? 00

Job: Job o
0 ﬁ 0 swatn 20 0m Speed too Low

A

Sora Tank
[L,'ha] [umm] Appli d[L] Tank [L]  [%] ?[ha]
5000100 Fmin]
|de R Récord -
Me“u e|‘||_| i:ndr: PeZ::a’lar Record Mzrk Rr[:‘:‘lge‘
Racetrack| | On Right || on Left O’\ Point
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17.1.1 Racetrack Mode

Rantine Racetrack
To enable Racetrack mode press and then . Select which side of the vehicle the Next

of the headlands is required. To record a boundary in Racetrack mode press
described in the previous section Creating a Boundary in Racetrack Mode.

In this example the choices were Racetrack Mode, Next Runline: On Right, Record Perimeter: No.
The field being worked is called “North Paddock” has already been defined.

Record
To initiate recording the racetrack Runline press and start driving. The next racetrack Runline
will be shown as purple as shown below:

Farm: Example Farm 1 Field [Hal Coverage Swath #
@10 @ .020 Fed:NonhPﬁh 42 00
m
Job: Example Job
i Read
@0 ﬁ 38 swanzo oonl y

A T~

Tank
ot | L 1 2 1 3 ) 4 | 5 ) I Empty In
T [Lihal [L/min]  Applied[L]  Tonk [L]  [%] ?lha]

0 0 0 500010 Pmin]
Menu | | Hide | i Sl (Pause|| stop || Markh || it
@ w ctrack [On Right || no || =D || =D N

When the lap is finished the Next Runline will turn from purple to green and the operator should

smoothly approach the Racetrack Runline and engage Autosteer by pressing the ﬂ icon. This is
shown below.
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Farm: Example Farm 1 Field [Ha] Toverage Swalh#
@10 @ 0201 Nmpﬂ 42 16 0
Job: Example Jobl -
@0 & 0 s -988 ¥ |, | Speedtoo Low

»

Ruitiold . - I - . - | B Empty o
[LJ'hﬂ] [um.] Appli d[L] Tank [L]  [%] PIha]
50001 00 Plmin
|de Ru‘rne RECOId MarkA Multi
enu Mode Parimoter Puuse STOP anl Runline
Rat:elmt: On Right

When turning tight corners the inside tip of the boom will often travel backwards due to the tight turn.
The operator will notice in this scenario that the Next Runline develops a kink as shown below:

Farm: Example Farm 1 Field [Ha] Coverage Swath
@ 10 @ 020 i1 north Pagdde 42 27 0
Job: Examp\e Job)
@0 @ 7.2 Swath 20.00n ] -48 | Engaged

A

Rantiold b ! I . I . I . Empty In

e [L,n'hﬂ] [umm] Applled L] Tank [L] [%] Pha]

5000100 2min]
|de Ru‘rne Récord
enu Mode Perimeter
Racetrack| | On Right

Pduse Siop

M,?;::“A RIL!I#IH Manual

AgGuide applies smoothing and minimum turn radius calculations such that inappropriate turns are
not created in the Next Runline. The operator should observe that when a corner has been completed
the Next Runline has been appropriately smoothed, as shown below:
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Farm: Example Farm 1 Field [Ha] Coverage Swath #

@ 10 @ 020 Field North Paddocl cm 4 2 2 8 0
Job: Example Job)
@0 ﬁ 7.2 suaty 20, gOm ) 00mPP EngaQEd

A

>

(Spra Tank
Runtiold & ! 1 g 1 g | 4 ) 5 | B Empty in
[L."ha] [Umm] Appli d[L] Tank [L]  [%] ?lhal
5000 100 '?[mln]
R ReCord Mark A Multi
Menu L‘#ﬁ. n:ud': Pez'rﬂmr Pause Siop Polnl Runiine Manua
Racetrac On Right

17.1.1.1 Stop Function

Stop
The Stop Racetrack Record function, ceases generating a new racetrack Runline as soon as —0 is

Stop
pressed. This is useful when approaching the end of a racetrack. Press when completing the
second last lap, or if there is no logical Runline left within the Field being worked. Autosteer

Stop
functionality will still operate after is pressed until the end of the recorded Racetrack is reached.
A situation where the Stop function should be used is shown below:

Farm Example Farm 1 Fisid jiia] Coverage Swath it
@10 @ 020 F\eld:NoﬂhEﬂoc 42 37 0
Job: Example Job 2 -
D0 872 sunnm¥ +23 Bl Engaged

A

Spra Tank
Rumtiold ! . 8 I 3 I 1 L 5 | B Empty In
[L,n'hﬂ] [umm] Appli d[L] Tank [L] [%] Pha]
5000 100 PImin]
i Rafli Récord MarkA Multi
ﬂé‘fﬁ. '::;;e pgﬁf,.'z.g, Record it | atinine Manual
U Racetracl On Left 7 0

78



17.1.1.2 Pause Function

NOTE: This function is intended for advanced users only. Operators must remain focused on
engaging and disengaging the pause function at appropriate times if the runlines of subsequent laps
are not to be distorted.

The pause function temporarily stops recording racetrack and boundary points. This is designed for
two specific scenarios: Minimising the accumulation of driver error when driving straight sections of a
racetrack; or driving around an obstacle which you do not want to modify the Runline of subsequent
Racetrack laps.

In the case of driving around an obstacle, a tree has been marked (Mark Points are discussed in
subsequent sections) in the “North Paddock” used in the previous example. The operator encounters
this obstacle on the second lap of the racetrack as shown below:

- Farm: Example Farm 1 jn Field [Hal Coverage Swath #t
@ 10 @ 020 Field: North Paddock} som 42 25 0

Job: Example Job 2 ; |
DO & 10.8 S il B Engaged

5 Tank
ROl —————————————— IEmplyIn
EPy [Ltha] [L/min]  Applied [L]  Tank [L]  [%] Phal

0 0 5000100 ?min

0
Ment | | et Ty Wi [Pause|| stop || “Rgint || stinine |Mansa!
O U Racetracl On Left No —0 _0 N\“ e

Pause
When appropriate to start turning to avoid the object the operator presses , disengages

Manual
Autosteer by pressing and drives around the object as shown below:
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Farm: Example Farm 1 Field [Ha] Coverage Swath #
@ 10 @ 020 faig nortn E’addoc 42 26 0
Job: Example Job 2
@0 @36 sunty -998 Ready

ﬂ

Tank

Spra
RUIE-'H();Id Emplyln
(B = [L.fha] [L,'mln] Applled L] Tank [L]  [%] ?ha]
5000100 Pmin]
Record Siop

|de Rt R Mark A |[_Multi
P ep u ":'lﬂdr: Peﬁrcneter Polnl Runline
O U Racetrack|| On Left

Record
As no points are recorded until is pressed a straight line is drawn from the last recorded point to
the current.

s Farm: Example Farm 1 Field [Ha] Coverage Swath #
@ 10 @m% .020 Field: North Paddoc 42 27 0
Job: Example Job 2
@0 ﬁ 36 Swath 20.00mJF Engaged

A

f_u'l

Spray Tank
Run.'HoId ) 5 | B Empty In
‘ri [L,'ha] [L.rmm] Applled Ll Tank [L] [%] ?hal

5000100 Vmin]
- Q L%"i. Mnde Plzﬁ::n‘z&r Pﬂuse SiOP ME.;H lelma
O U Racetrack| | On Left

Record
The operator then approaches the Runline and presses and engages Autosteer E When
the operator approaches the same region on the subsequent lap the runline remains straight (as
shown below), and, if spraying, the Autoboom function will control the sections appropriately.
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Field [Ha] Coverage Swath i

42 36

Engaged

Farm: Example Farm 1

@ 1 0 @ 020 Field: North Paddocl
Job: Example Job 2
0 &72 e
@ knth ISw:—a.tp. 20.00m| ‘ |
A ‘

Spra Tank
Rustiond| ! ) g 1 2 1 a ) 5 | BN Empty in
Eare [L,'hﬂ] [umm] Appli d[L] Tank [L]  [%] Phal

5000 100 Pmin]
f it Mark A Multi
ﬂgfﬁ. n'::;: pFQﬁ'f"l'ir Pause 310p Polnl Runline Manua
U Racetracl On Left

17.1.2 Parallel Runlines

There are three types of parallel runlines:
A — B, where the operator marks the Runline start (A) and end (B) points.

A + Heading, where the operator marks the Runline start point (A) and the heading from that point.

Contour, where the user drives a curved path that is then repeated, separated by a swath width.

These types are described in the following sections.
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17.1.2.1 Parallel A-B

Fleld
Map Runline

After accessing the Runline Menu by pressing . “‘J 7=, select parallel mode by pressing

Rifline

Mode Type

p._:“.a“e Pdfaflel Straight
’,-B*
and . Select A-B by pressing and @ Manoeuvre the vehicle to the desired A point

Mark A
Point

and press A\ . Drive a suitable long distance, ideally the entire the length of the field and press

Mark B

Point
. This will generate a series of runlines, separated by the implement swath width, as shown
below. Engage the Autosteer function as appropriate.

Farm: Example Farm 1 xit Bouﬂdary in | Field [Hal Coverage Swath it

@ 10 @ 020 Field North Paddocl 178m 4.2 0 7 0
Job: Example Job 3
k... AR ‘Swath 20,00m | Speed too Low

il \\“

Spray Tank

Run/Hold E"‘P‘Y'"
[L.fha] [L,'mln] Appli d[L] Tank [L] [%] ?[hal
5000100 Pimin]

Menu |de Ru‘l“ne Paﬂa‘nel RéCard Mark A Multl
enu Mode Type [ Perimeter Point Runline

Straight it

Parallel AB _\l )
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17.1.2.2 Parallel A + Heading

Parallel A+ heading function is used when the orientation of the desired parallel Runline is already
known, due to surveying or information from prior Runlines. Access the Runline Menu by pressing

Menu Map fl:‘ellll:'e
U /j Manoeuvre the vehicle to the desired A pomt and press select parallel mode by

itz Parallel s"a; ight
pressing and . Select A+ Heading by pressing and @%&. The runlines are created

Oine Current
Heading Headlng
using the default heading of true north. To edit the heading press and select either to use

the current GPS heading information, or to manually enter the heading in degrees. Valid
headings are between -180 and 360 degrees. The display should be as follows:

Farm: Example Farm 1 xit Bou“dary in | Field [Ha] Coverage Swath #f
@ 10 @ 020 Fieiq: Nortn Pagdoq 170m | 4.2 0 0 O
Job: Examp\e Job 3

k... AR ‘Swath 20,00 \ Speed too Low

S ray Tank
Run.'HoId Emplyln
[L,'ha] [L.l'mln] Appli d[L] Tank [L]  [%] ?[hal
5000100 Pmin]

Menu |de Ru‘f‘ne Pafa'llel Récord Line Mark A Ml.lltl
e|‘||_| Mode Type Perimeter Heading Point Hlll'!lll'lﬂ
Parallel || Straight - ™
A+
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17.1.2.3 Parallel Contour

Field
Runline

After accessing the Runline Menu by pressing . . “a=, select parallel mode by pressing

F‘h'i“n';:a Paralle P_'ﬁ'f' Contour
peesiact andl . Select contour by pressing and (@zs. Manoeuvre the vehicle to the desired
starting point of the master contour, typically on the boundary as shown below:

@ 1 0 6'? 02 0 Eaer:g 2Examp\e Farm F;lg:{] c.a.l.ss 5.....0“
0 &0 ‘éfatﬁx;?&‘f JO\ 0 ! Speed too Low

-l

Map

— Tank
g S i
[Liha] [L/min]  Applied [L] _ Zhel
O 0 0 o ’?[I’HII'I]
s T (R Mark A Multl
Menu L'iﬁ; Mode | Type [Permeter Il Polnt Runline Aum
Parallel || Contour No 0\

Record
Press the icon to start recording the contour and start driving the contour path. The Runline will
be displayed as a green line, as shown below.

arm: Example Farm Field [Ha] Coveiage Swath #f
Q10 © 020 1, " g 154 00 0
@0 872 cwai¥ +56 WA | Ready

~

J

Spr:
oo Eapr i
T [Lha] |Lfrn|r|] Applmd L ?[ha]
0 PImin]
Stop

| e [
k] -

Pause

Menu Hu’e Rinfine Pnfa'llel RéCord
enu Mode Type Perimeter
O K | peroner || contour || N0 || —D
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Stop
Drive a complete contour and press to stop the contour recording when approaching the

opposite boundary as shown below:

arm: Example Farm Field [Ha] Coverage Swath #
Q10 @ 020 . gl 154 0.0 0
Q0 Q 144smasy -208, W Ready

PP
Sor Tank
—— Liha) [um-nl Ap.umd ] ?[ha)
0 PLmin]

Pause|| Stop

ide Rifine | Pdfalel | RéCord Mark A Multi
Menu Helnu Mode Type [ Perimeter Point || Runline
o U Parallel || Contaur No —0 \‘“l

AgGuide will then generate a series of contours that cover the entire field. The display below iz
zoomed out to show a large section of the field, the generated contour runlines and the master

contour, shown in green as it is the current runline.

Farm: Example Farm 4 xit Boundary in | Field Hal Coverage Swath #
@10 @ 020 g 2 - 104om 154 0.0 1
Job: ExampleJo!
0 Q 0 Swath 21,000 0 L | SPEEd tOO Low
e 777
e ;‘ 7
o fJ;f S f

s // s
// AL / iy
#/ /// 7 / 77

il

Spray Hold

r e [Ltha] [L!mm] Awl-eu [[8] “hal
0 ?[min]

i inline ame étor Mark A Multi
Menu 'H:?drﬁl HMnde PTypIe : P':rlmelder Record ;;int Rul'lljlil'llﬂ Auto
C) || € || oroter || coneu i v




17.1.3 Managing Runlines

Multiple Runlines can exist within the same Field. To change the current Runline, add, delete or

Ru#lilias
rename an existing Runline press % and the following display will be shown:

Farm: Example Farm 1 xit Boundary in Field [Ha] Coverage Swath if
@10 @? 020 Fied.NunhPﬁ 15m 42 00 O
Job: Example Job 3 o
Q0 80 LITEPT 76 W, SpeedtooLow

Racetrack Runlines Parallel Runlines

Runline 2009/10/07 12:56 Straight A+ 0

Runline 2009/10/07 14:53 Contour

Runline 2009/10/07 1456 Straight A-B

<
8 K &

Pressing on the tabs allows selection of either racetrack or parallel modes and the O 0 icons
are used to select the desired Runline.

et

Highlight the desired Runline and press S until you have returned to the main menu.
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When undertaking a job there are many things that may want to be marked on the map to remind

operators of obstacles that may not be very visible, such as holes, or important for subsequent work,

such as weed patches. AgGuide has the following classes of points to mark:
Rock

Hydrant

Tree

Pole

Hole

Powerlines

Stump

Weed

Other

&l
Mark points is accessed from the main screen by pressing , then "‘4, then - This will

return you to the main screen with the following set of icons displayed:

Edit | BEEECH (Hydrant L Pole |[Powerlines|[ Other
To \ 3 o

o Field =l = N =
rMide |[ Rock }L Tree LHoIe HStump ! Weed ‘

Men
If you do not want the Mark Point icon set to remain on screen press the a icon.

© 0 N o bk wDdE

Mark Points can be stored in either the Field or Job. The storage mode is displayed by the B icon,
and is toggled between the two modes using the same icon. Permanent features such as powerlines

and rocks should be stored in the field and will therefore appear in any future Jobs. Points such as

weeds are generally more appropriately stored in the Job as these will change over time.

Tree
When a Mark Point icon is pressed, such as @ the icon is placed on the map at the current GPS

point.
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Each mark point has a radius associated with it, measured in meters. The size of the icon on the map
is proportional to the radius associated to the point. To edit, delete or manually add mark points press

the icon in the Mark Point group of icons shown above. This will display the Mark Point Edit
screen shown below. This lists the Mark Points for the current field, their position and the radius

associated with the point. For simplicity of display the radius is only displayed in 1m increments whilst
the radius used within the program can be more accurate.

|Poin‘r|Type IRadlus ]Deta\\

0 Tree 3 E20.79.N270.00
2 Hydrant 4 E1761.N13220
3 Pole 1 E108 28.N110.37
4 Rock 8 E70.28.N3820

*Marked point is joined to previous point

Bla atl \l'ew Add

o <&

The menu options are shown below:

Glg N PPy

The Edit Mark Point screen only displays mark points and boundary information. The display is

Delete Edit

olole

Add

o |-

Jointo Delete

Last Point

Edit

View
centred on the currently selected Mark Point. Zoom functions are accessed by the icon, and

Zoom
then icons. In the above screen shot 5 Mark Points have been created within the “Top

Paddock” field of “Example Farm 1”. By using the zoom function we can view all mark points in the
current field: “Top Paddock” and where they are in relation to the field boundary.
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Point|Type ‘Rad\us IDetalI a

ol Tree 3 E20.79,N270.00 it
1 Stump 1 E-0.41.N101.90
2 Hydrant 4 E17.61 N132.20 +
3 Pole 1 E108.28N110.37

[ R

+oie

*Marked point is joined to previous point
Ele u || Zoom
Wag e

Use the @ @ icons to select the Mark Point you wish to edit, joint to previous point, manually
add a point, or delete. The Currently selected point will be highlighted blue, as shown above. To edit

Edit
a point press the icon. This will display the following information.

Easting 20.793591
Norhing 192.105604
Radius 270

Text Tree

Use the @ @ icons to select the parameter of the Mark Point you wish to edit and press the

icon. This will display either a text or numeric entry display screen depending on the kind of
input required.

Add
If the position and type of Mark Point is known points can be added manually using the ==/ icon.
This will create a new point and display the Mark Point Edit screen, described previously, allowing the
data for the point to be entered.

If two or more points are part of an exclusion zone, ie a row of trees, the Mark Points can be linked to

each other. To link Mark Points use the @ @ icons to select the Mark Point of interest and
press the JOIN TO LAST POINT icon. This will link the selected Mark Point to the previous point in
the list of Mark Points. An asterisk will appear next to the point radius, indicating that AgGuide has
linked the two points and considers the exclusion zone defined by the point to be more than a simple
radius.
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19 CREATING OR EDITING A JOB

Performing Jobs requires that the Vehicle and Implement have been previously configured.

IMPORTANT

Do not create jobs before configuring the
vehicle and implement.

Menu Maﬁ] _Jf_tis/
From the Main Screen, press lQJ kﬁq [\:ﬁ} and the Jobs window will display as shown below
when there are no Jobs recorded in the field:

ob: Example Job
Details  Products |Condi(ions| Statistios |

Implament

g @

Add New

= . .
To create a new Job press the %3 icon. The screen will then display as follows:

Jobs

Job

2009/11/1913:14 000Ha/OL 2009/11/19

'Eg n Add New ,;‘l",\‘ép Delete Auto
() e & &l v

Edit
To select the job you want to edit use the O 0 and then press the icon, which will bring
up the Job Edit screen, as shown below, which is used to input Job information.
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ob: Job
Details ‘ Products ‘Condilions‘ Statistics ‘

Title: [Job

Operator: | -]
Vehicle: | -]
Implement: | -]

Comments: |

Job information is separated into four categories: Details; Products; Conditions; and Statistics.
Pressing on the text field will either present a numeric or text input screen, or present a drop down
menu of previously input data (ie operator names etc). If your desired entry is not in the drop down

menu press on the C-J icon to allow another option to be entered. In this example the job name was
entered as “Example Job” and our operator is called “Bob”. The vehicle and implement are the
defaults, which have previously been set up by the operator.

Details ‘ Products ‘Conditions‘ Statistics ‘

Title: |Examp|e Job

Operator: |Bob j | I
Vehicle: |Default j [ .. I
Implement: | Default - (]

Comments: |

To set up the products used in the Job, press the products tab. The screen should display as follows:
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ob: Example Job
Details  Products }Conditions\ Statistics ‘

Add New Capy

gt
ﬁy\ LA Implement

Accept Cancel

If you have setup the implement previously (best practise) you can copy the relevant properties from
the implement, eg number of tanks. In this example the implement was created with one tank and the

Add New|
Copy From Implement function was used. A bin or tank can also be created by pressing the @
icon. The screen should display as shown below:

ob: Example Job
Details Products ICondilions‘ Statistics ‘

\Add New| | Delete EDPV
Bin/Tank 1 Y gﬁﬁ \mp\’;r:em
TargetRate | LiHa Applied Amount: 0L
Fill Amount O (Add New
S

g [

For this example a typical knockdown combination of Glyphosate, Ester and a wetting agent is used.

Add New

The products are added to the Job using the % icon. Showing the following display:
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Product: -
Application Rate: ‘1 00 |LIHa j
Retail Supplier: W
Batch #: ’W
Manufacture Date: ’1/1/097
Witholding Days: ’307

$iUnit: 17.50
Refill Amount: 500

Accept Cancel Manage
0 @ Products

If no products have been previously entered press on the relevant text boxes to enter the required

Accept
information and then press the icon. If product details were previously entered then the product
drop down menu provides a list of all previously used products as shown below:

Product: Glyphosate j [Edit Name ]
Application Rate:  |F1exiN L/Ha -
Default
Retail Supplier: Glyphosate
Ester
Batch #: Wetter

Manufacture Date: ‘1,-'1 09

Witholding Days: ‘30

$/Unit: \17.50

Refill Amount; ‘500

The list of products can be managed by pressing the Manage Products icon. This displays a list of all
products entered into AgGuide as shown below:

Standard Product List

Glyphosate
Ester
Wetter

Nglnﬁl }T:“d‘.h.‘iﬁ Edit Delete
) %@ T
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Delete
Use the O 0 icons to select the product and press either or as appropriate. Editing

products is identical to the process previously described in this section. Creating new products using

IAdd New|

L4 will add them to the end of the list.

Accept Eae&lél
Returning to the product details display using the @ and M icons as appropriate the product
details should be shown as follows:

ob: Example Job

Details  Products \Conditions‘ Statistics \

Add New| | Delete ( Copy
Bin/Tank 1 fﬁ mﬁ \mplr;nr?eml

Target Rate |50 LiHa Applied Amount: OL

Rate Unit Fill Amount O [Add New
0.50 LHa 250
1.00 LHa 500

g [®

The Target Rate is the rate in L\Ha for water and chemical. To enter the desired rate press on the

Accept
Target Rate text box, enter the desired rate and press . In this example the Target Rate is
50L/Ha.

To enter the weather conditions press on the Conditions tab and enter the data using either drop

down menu choices, or inputting values using the Gicon as shown below:
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ob: Example Job

Details ‘ Products COhdiliOhS\ Statistics \

Wind Speed: [ - [I] kmih
Wind Direction: |[NNE - {I]
Temperature:  [25 - {Z] °C
Humidity: a0 - (I] %
Other: [No cloud cover

g 6

The Statistics tab, shown below, contains information about the Job such as work hours, chemicals

applied etc. This information is extracted from machine operation and is not editable by the user.

ob: Example Job

Datails ‘ Products ‘Condi(ions Statistics

Times:
Created: 2009/09/25 12:05
Elapsed: 2.0 Hours
Applied: 0.0 Hours
Engaged: 0.0 Hours
EHD: 2009/10/25
Application:
Area: 0.0 Ha
Applied (Total): 0 Litres
Applied (Total): 50
Applied (Bin/Tank 1): 0 Litres
Glyphosate 0 Litres, s$0
Ester 0 Litres, 50
Wetter 0 Litres, S0

9 @

For “laser’-levelling control in LevelGuide mode, it is possible to import a cut-fill map. Itis also

possible to create simpler grading planes. In both cases this is all done through the “Application” tab

within the Job. See Section 11.0 about LevelGuide.
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& AgGuide - 4.L000P - 2009/04/21 - Demonstration Version __ =)

- -
ob: Job
Details | Products | Conditions | Statistics Application l
Application Type: |LevelGuide EziGrade Cut-Fill Map -

Title: C:\Users\LandformiLevel Guide dataiMaryborough Sugaribundy sugar.cdsdaté
Surface:
Points= 2695

Edit Load
Offset File
Accept Cancel




21 PRINTING COVERAGE MAPS

Edit /
Print Maps

Map
Maps are prepared for printing by pressing, from the Main Screen, @ %a. A printer must
be installed and connected to the computer running AgGuide in order to print. If no printer is installed
on the machine this feature can be used to get an overview of completed or current Jobs. If Farms,
Fields and Jobs all exist the screen will display something similar to that shown below:

= Edit / Print Map Details.

e ) | 5638637E
9 | [ & | || zoom | E564527.710
[ Ficc: o]
] Fietd: 71
] Fietd: 72
] Fietd: 73
] Fietd: 74
Field: 77
=1 Jobs
H Trail
O Trailon
1= [Z] Runline:
O
O
Boundary
Matked Points
[ Field: 78
[Field: 72

‘ om_1o0m

-

The icons on the top left allow the user to the print function and return to other features of

Print j +)
AgGuide, @ print the map as currently displayed, and manipulate the map using E and .
The list on the left panel shows all Fields within the currently selected Farm. Information that is to be
displayed and therefore printed has a tick it the associated box. Note that if a specific Job is ticked,
but the Jobs or Field is not ticked it will not display or print. All recorded information for each field can

be overlayed: coverage for Jobs; Runlines; Boundaries; and Marked Points. This can also be done for
several fields at a time:

~Edit / Print Map Details

P:" ) | 563867.9E
b3 | [ 5 | | || zoom | E564877.10

[ Fielc: 70

Field: 77
Field: 78
Field: 79
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To Copy files to or from a USB Memory stick, from the Main Screen, press 9, t . IfausB
memory stick is connected to the computer the screen will display as follows:

Copy Farm Files
Drive bo copy todfrom: |F GEMERIC USB j

Copy fram PC to USE Memary Stick, + E
Copy from USE Memony Stick to PC s [D

Hea
o

There are three options: The USB Drive to copy to/from; Copy all files from AgGuide PC to USB stick;
Copy all files from USB stick to AgGuide PC.

Copy all files from USB stick should be used with caution as it can overwrite files already on the
computer. This is primarily meant for updating Farms data when several different installations of
AgGuide are used in conjunction within a single farming operation. The operator must make
absolutely sure that they have the most up to date set of files on the USB stick.

If no USB stick is inserted the copy icons will not be displayed and the dropdown box will display “No
Available Disks”.
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LEVELGUIDE

GPS CONTROLLED LAND LEVELLING SYSTEM

374.215
A Onginal
0.008

4 Blade

-0.007

Target T#t

The LevelGuide facility provides the ability to grade field surfaces to match a designed surface (via
imported cut-fill map), or to a simple plane.

Adding Cross levelling to LevelGuide will add the ability to trim batters to a design slope or a pre-set

slope.
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23.1 Front screen Overview

wath

" LevelGuide " ” _61
1 r,

0.000 . 0 End of Line in 20553m
Target cm
289.059 &
A Original f— 1
cm

-0.340 | . n
A Blade

7.311

Target Tilt

1.1%

Actual Tilt

0.0%
+737¢n | ~ Manual

1. Available GPS and Glonass Satellites. Top line is the vehicle GPS Receiver, bottom line is
Implement GPS Receiver.

2. GPS accuracy. Top line is the Horizontal accuracy of the vehicle GPS Receiver, bottom line is the
Vertical accuracy of Implement GPS Receiver.

. Radio Latency (time between messages from the Base Station.

. X track error. This the distance left or right of the line the vehicle GPS antenna is positioned.
. Speed in Kilometres per hour.

. Swath number of the runline

. Area covered if coverage area is being recorded

. Distance above or below the target plane

© 00 N o 0 b~ W

. Offset buttons - user definable

10. Design map

11. Message Bar

12. Auto steer button/status indicator

13. . Auto levelling button/status indicator
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NOTE — Many functions of the GPS setup rely on effective communication between the PC on which
AgGuide V4 is loaded, and the GPS Receiver or GPS Receivers if the software is being configured to
steer the tractor as well as do LevelGuide control.

Please ensure that the correct serial communication has been established before proceeding.

Menu | GPS slﬂ?'l;;:
Settings for this can be accessed by selecting u@ &{)] , L%‘”‘“"“ .

The following screen will appear.

Vehicle GPS Implement (RigGuide/LevelGuide) GPS

GPS Serial Port: - GPS Serial Port: -
GPS Baud Rate: 115200 BEEREcE LT L 115200

Available Interface Module Ports

CANBUS Serial Port m - | comiz

COM10  (Usually CanLink)
SprayVRC Pod Port @ .
COM9  (Usually GPS)

Bluetooth Port m . .COM11  (Usually CANBUS)

CORSINTRIP

RTCM Output Port: m - RTCMO tputBaud: [e1s121010]
] Enable CORS (Internet Data will be used)
Fdit NTRIP Server Settinas

Status:  Disconnect

These COM numbers indicate how the
software has allocated the Ports of the
Interface Module.

Acce Device Auto
pt Cancel noevice gelsct
@ e wsl @

The Ports in the software need to be changed to match the Ports that have been assigned for the

interface module. If only the GPS Receiver for LevelGuide is being setup, set it up to look like the
following screen.

IMPORTANT

Note that if there isn't a vehicle GPS Receiver then that serial port is set to None. The

CANBUS Port is also being setup as well. The GPS Baud Rate is set to 115200 for Novatel
GPS Receivers.
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Vehicle GPS Implement (RigGuide/L evelGuide) GPS
GPS Serial Port: None -| GPS Serial Port: 9 |
GPS Baud Rate® - GPS Baud Rate: 115200

Available Inferface Module Ports
> COM12

CANBUS Serial Port: 1 1

= 1 COM10 (Usually CanLink)
Spray/VRC Pod Port: m
COM9 (Usually GPS)

Bluetooth Port m _5| COM11  (Usually CANBUS)

CORS/NTRIP

RTCM Output Port: m - RTCM Output Baud: 38400 -
["] Enable CORS (Internet Data will be used)

Edt NTRIP Server Settings
Status:  Disconnected

Acce Device Auto
pt Cancel pevice glect
9 & 3.

If the vehicle also has the capability of being auto steered with Agguide V4 at the same time as
Levelguide is being used the Comms Ports will need to be setup to look like the following screen.

Vehicle GPS <+ Implement (RigGuide/LevelGuide) GPS
GPS Serial Port: 9 ~| GPS Serial Port: 1 2 -

GPS Baud Rate N Es40[0) | - cPsBaudRate 115200

Available Interface Module Ports

CANBUS Serial Port: 1 1 CcoM12

COM10  (Usually CanLink)

SprayVRC Pod Port: None > oy (s oPS)
Bluetooth Port m —J»|COM11  (Usually CANBUS)

CORSINTRIP

RTCM Output Port: m = RTCM Output Baud: [Gs121010) -
[Z] Enable CORS (Internet Data will be used)

Edit NTRIP Server Settings
Status:  Disconnected

Acce| Device Auto
pt Cancel Non pglect
V) () B

IMPORTANT

Note that when a vehicle GPS Receiver is connected then Implement GPS is connected to the
serial port that is not assigned. The CANBUS Port is also being setup as well. The GPS Baud
Rate is set to 115200 for Novatel GPS Receivers and 19200 for Topcon GPS Receivers.

Accept
When this is complete Press to return to the GPS diagnostic screen.
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GPS Diagnostic Screen below :

Vehicle GPS I
GPS Status SPS lnadequate P
Date:Time 140315:175236.4

mplement GPS (If Used) ‘

Inadequate ]

140315:175236.4

Easting (m) 321637 .
Northing (m) 6990546 .
Elevation (m) 374.
Heading ~ Speed 0 -

H Accuracy (m) 0.
V Accuracy (m) 0.
Sats GPS:Glonass 10

Latitude (°)
Longitude (°)

WGS84 Zone GPS:31 Farm: (Undefined) GPS:31 Farm: (Undefined)
PDOP : HDOP : VDOP 0.00: 0.00: 0.00 0.00: 0.00: 0.00

GPS Quality (Auton ) 0 (Auton ) 0

Radio Latency (s) 0.0 0.0

Radio Data (kb) 0.000 0.000

Base 0.0km ID: 0.0km ID:
Temperature(®) 0.00 0.00

0.0000000000
0.0000000000

680 321637.
452 6990541 .

038

0.0 km/h 0 °

020
000
:00

E%E;? Sem:ﬁ hnnma
Oy §Ag
101034:] | ¢

374.

0.
0.
0

680
702
038
0.0 kmsh
000
000
:00

0.0000000000
0.0000000000

If the connection to the GPS Receivers has been successful, the date and time will be changing at 5

times per second. If no numbers appear in Date and Time check the Trouble Shooting section

Appendix B.

Once the connection to the GPS Receiver has been established, enter the GPS setup section of the

program by pressing @ Refer to Section 4.2.1 for more information regarding GPS setup.
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Menu Implement| Select
Step 1 Press > E >@ to access the Implement selection/setup page.

To setup a new Implement

Add New
pamsaay”al

Step 2 Create a new Implement by pressing 1Y then set up the grader bucket. Go to step 4

To edit an existing Implement

Step 3 If the implement is already created, select, and press the button to edit the Implement’s
settings.

The following screen will appear.

Details | Measurements | Control | LevelGuide

Name: Grader Bucket
Control Mode: [LeveIGuide v]
Coverage Record: [When Engaged ']

Step 4 Change the name of the Implement (as you would when setting up any new implement).

Step 5 Press on the box to the right of 'Name', a virtual keyboard will appear and the name of the

Accept
implement can be typed in here. Press to return to the previous screen.

Step 6 Press the down arrow to the right of “Control Mode” to see the drop down box. The screen
will appear as below

Details | Measurements | Control | LevelGuide

Name: Grader Bucket
Control Mode: [LeveIGuide v]
Coverage Record: [When Engaged v]
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Step 7 Select 'LevelGuide'

Step 8 Press the down arrow to the right of 'Coverage Record' to see the drop down box. The
screen will appear as below

Details | Measurements | Control | LevelGuide

Name: Grader Bucket
Control Mode: ‘LeveIGuide v|
Coverage Record: ‘No Recording v|

e No Recording no recording will be made

e When Engaged when the implement is Engaged in Auto mode a Coverage record is created.
This is displayed on the screen to show where the implement has travelled while engaged.

e When Hitch Down not relevant and does not operate in Levelguide mode.

e Always will record a continuous coverage record where ever the implement travels. This
displayed on the screen to show where the implement has travelled.

¢ Run/Hold Button a Run/Hold button appears on the operating screen. When the 'Run’ button
is pressed a continuous coverage map is recorded wherever the implement travels. This is
displayed on the screen to show where the implement has travelled. To stop the recording and
display, the 'Hold' button is pressed and the recording stops until the 'Run’ button is pressed
again.

IMPORTANT

Recording a coverage map creates a file that contains a series of points with Easting, Northing,
Elevation and Vertical accuracy at the time of the recording. If this is recorded 'When Engaged'
while final trimming, this will create a file showing the finished elevation of the field and could be
used for quality assurance purposes.

The Always or Run/Hold recording features can be used for surveying functions.
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Step 9 Press the “Measurements” tab to set the Implement’s measurements. The screen will appear
as below.
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Details | Measurements | Control | LevelGuide

Hitch Type: Drawbar (1 Pivot)  ~|

Width: 0.000 m

Overlap: m lAutomatically reduce swath
P 0.00000000 width by this amount)

Drawbar Length: 3.00 m (Distance from vehicle

linkage to toolbar)

GPS Antenna Position

X 0.00 m (Distance right of implement centre line
Y: 0.00 m (Distance in front of tool/scraper bar)
Z: 0.00 m (Height above tool/scraper bar)

Hitch Type refers to the configuration of the vehicle and the implement. Most levelling
buckets are drawbar implements. Selecting this only effects the graphic on the operating
screen.

Width this width is used in the calculation of areas in the coverage recording and also effects
the dimensions of the graphic on the operating screen.

Overlap not relevant unless Agguide V4 auto steer is also being used in conjunction with
LevelGuide. This is the amount the swath width in Field setup is reduced to create an overlap
between swaths. (Refer to Section 6.3 for Field setup)

Drawbar length the distance from the vehicle drawbar to the toolbar. Effects the graphic on
the operating screen.

GPS position X, Y and Z relates to the position the antenna is mounted in relation to the
blade. If the Antenna is mounted directly over the blade and in the centreline of the implement,
then the values for X and Y are 0.00. The Z value which is the height of the Rim of the GPS
antenna above the Blade.

IMPORTANT

The Z value is used in the calculation of the position of the target
plane. With cross levelling, it is used in the calculation of the tilt.




Setting up the Control Type
Press the 'Control' tab to set the Implement’s hydraulic control kit type.

The following screen will appear.

Details | Measurements | Control | LevelGuide

Control Kit Type: |Farmscan (Separate Left & Right plugs) v‘

Speed Limits

Maximum: 30.0 km/h

Minimum: 3.0 km/h

Minimum Time: 0.0 allowed seconds below min speed

Disengage when Hitch Raised

e None/Visual - This is chosen if there is no hydraulic control to be used i.e. the height of the
blade is controlled manually by the operator.

e Farmscan (separate Left & Right plugs) - this is not relevant to LevelGuide, not generally
used for this application.

e Case/NH/JD Remote(5V) - This is chosen if:
o the Auto Hydraulic function of the Case New Holland tractors is used ie. hydraulics are
operated through the remote hydraulics of the tractor
o control of the John Deere tractor's remote hydraulics (SCV) is done via the Farmscan
Ag armrest controller.

e SD Ratiometric Proportional (%) - This is chosen if an external Sauer Danfoss valve is used
with a single hirschman plug.

e SD Left/Right Proportional (single Left & Right plugs) this is not relevant to LevelGuide,
not generally used for this application.
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Setting the Implement Parameters

Press the “LevelGuide” tab to set the Implement’s following parameters.

The following screen will appear.
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Details | Measurements | Control | LevelGuide

Lookahead Time: 0. OE
Allowed Height Variation:(Dead Band) 0.0 cm [ Height Control
Allowed Tilt Variation:  (Dead Band) (.00 % Disable -
Cut/Fill Display Scale: 1.00 m
Cut/Fill Display Width: 100 m
Manual QOverride Threshold: 0.0 Cm (0 to disable)
Offset Adjustment
Minor: 1.0 cm
Major: 10.0 cm Enable

Also Offset Original Heights: [

Lookahead Time — is the number of seconds to look ahead of the grader blade when making
decisions about target grader height. Use this if there are delays in the movement of the blade
due to the hydraulics. Normally this can be left as zero.

Allowed Height Variation — is the number of centimetres variation between the target and
current height of the grader blade which LevelGuide will allow before moving the blade. This
allows for smooth operation without the system making constant up/down movements which
can wear out the hydraulics. Normally this ought to be set on 1 centimetre but may be as low
as 0.5 centimetres.

Height Control — If Tilt control has been installed, this 'tick box' allows the height control to be
disabled so that only Tilt control is used.

Allowed Tilt Variation — is the number of centimetres variation between the target and current
tilt of the grader blade which LevelGuide will allow before moving the tilt of the blade. This
allows for smooth operation without the system making constant up/down movements which
can wear out the hydraulics. Normally this is set on 0.1 %.

Cut/Fill Display Scale — is the height scale on the “fish-finder” scale on the front screen. It is
for display purposes only, and does not affect automatic control. This scale changes the
colouring of the display in regards to Cut and Fill depths. e.q. if this scale is set to 0.05m then
areas with cut/fills of 0.05m or less will be shown as green, cuts greater than 0.05m will be
shown as red, fills greater than 0.05m will be shown as blue.

Cut/Fill Display Width — is the width scale showing the distance of the profile ahead of the
grader blade on the “fish-finder” scale on the front screen. It is for display purposes only, and
does not affect automatic control.



e Manual Override Threshold — is the height that the auto function of the hydraulics
disengages at above the target plane. This will occur if the blade is either raised manually or if
the bucket is driven to a point higher than the target plane. Normally set on 10cm but can be
set by the operator. Setting the value to 0 disables the function.

e Offset adjustments — These are adjustments up or down that can be made to the target
plane. The choice of either one or two offset buttons are available by ticking and unticking the
'Enable’ box. These can be set by the operator.

e Also Offset original heights — This allows the Offset display on the operating screen to be
set to zero after the target plane has been adjusted.

Press O and keep pressing 2 | to return to the front screen.

The front screen will now show extra information relating to LevelGuide.
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i walh
O O
Zoom

CIExn

374.215

A Onginal

0.008

A Blade

-0.007
arges im
0.0%

Actual Tilt

+0.05m
< 100m
-0.05m

1. On the bottom left side of the screen a coloured gradient scale shows the height of the grader
blade above or below the target grade.

2. To the left side of the screen are indicators showing the Target, Blade and Original heights at the
blade.

3. On the bottom right corner of the screen will be visible the engage/disengage buttons for both the
Vehicle and the Implement.

Width: 8.00m

0
reight Contro
-0.170 9

Targel Enabled
374.215 Nt Control

A Onginal " i ‘ V 1

4 Blade

-0.007

Actual Tilt

0.0%

18

4. The Original height will only be visible if a cut/fill map is used. Below this the Target and actual tilt
information is displayed.

Touch this area and the screen changes as shown above.

5. Buttons move out to allow the Height Control to be disabled and enabled by pressing the disable
or enable button.
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6. The Offset Buttons are used to move the Target Plane up or down by discrete amounts. These
amounts are 'user defined', as is the choice of having two or four buttons visible at once. These can

be edited by pressing Refer to Section 7.3 Offset adjustments

The Tilt Control can also be disabled, enabled or preset by pressing the Disable, Enable or Preset
button. When the Preset button is selected. The following screen appears.

Actual Tt

0.0%

Pressing allows the operator to preset a target grade either positive or negative.

The graphic in the button below this displays the direction to which the tilt has been preset. Pressing

this button will reverse the direction of the preset tilt. [ > ]| [ ~ l

Pressing enters the screen to edit the current job. Or this can be reached by editing the current

Job by Pressing (8. then =2 then

Along the bottom of the screen is the “fish-finder” display which shows the cut/fill gradient ahead of
the grader blade. This will only be visible if a cut/fill map is used.

+0.05m A
< 100m >|
Press 005m

to adjust the scaling of the graph.

Implement] Select
Or this can be reached by Pressing " then - then to edit the current Implement.
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You adjust grader planes and import cut/fill maps by either pressing on the Target/Blade/Original

|Add New

Menu Map- ] Jffs/'
section of the front screen, or by pressing @ . {-Vﬁ' } and then either |_“€J to create a new Job,

or to edit an existing Job.

Go to the “Application” tab.

Details Products Conditions Statistics Application

Application Type: lNone v]
None
LevelGuide EziGrade Cut-Fill Map

LevelGuide Plane

LevelGuide Contour
Variable Rate Map

Edit
Offset
Accept Cancel

Set the “Application Type” to match the type of target height map you want to work with. Options are:

None — Automatic height control not available.

LevelGuide EziGrade Cut/Fill Map — Import a cut/fill target height map generated by EziGrade
software. This software can be used to turn pre-measured heights into multiple grade planes and a
cut/fill map. This option requires more preparation of data prior to starting work within a field, but
provides an on-screen cut/fill map and the “fish-finder” gradient display.

More information about types of designs that can be imported into Levelguide can be obtained from
your dealer.

LevelGuide Plane — Use this to define a single simple grade target height plane using a Reference
Point and two other points or a Main and Cross Slope.

LevelGuide Contour — Use this to define a rising or declining contour line.
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27.1.1 LevelGuide Plane

VP)
Details Products

Conditions ‘ Statistics

Application

Reference Point

Get from
GPS

X [525010382

Application Type: LevelGuide Plane

Main Slope (relative to Reference Po@nt)ﬁ
0629356

Get from| Rise: a
GPS =
Bearing: 1168.70

Cross Slope (relative to MariniRnse)
Get from| Rise: [1.180389

vl
id

%

%

Y 7,80,9}48L GPS (+ve to right

Z |296.430 of Main Rise) Zero

( Edit From Reference Point: Elev: 295200 m

OF Distance:184 m Bearing: 349° HAcc: 0.000 m
set Rise: -1.230 m Rise: -0.634% VAcc: 0.000 m

hs e

Reference Point — Begin by moving the grader blade to a known position and height on your target

plane, then press the “Get from GPS” button. This sets the reference point for the design plane.

Main Slope (relative to Reference Point) — Next drive to another point within your field, adjust the
blade height as desired and press the “Get from GPS” button. This sets the Main Slope between the
Reference Point and this point. You can manually enter a Main Slope if you prefer, but you need to

know the bearing.

Cross Slope (relative to Main Point) — Finally drive to another point within your field (away from the

Main Rise line) and adjust the blade height as desired, then press the “Get from GPS” button. This

sets the Cross Slope between the Main Slope line and this point.
You can manually enter a Cross Slope if you prefer.

IMPORTANT

If you wish to adjust the Main slope of the plane - the plane ‘hinges' on the
Reference point so elevation is the same there when the grades are changed
until the offset is altered and will only change in the line of the Main slope.
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Use the “Edit Offset” facility to shift the design plane up or down.

Vertical Surface Offset (+ve to raise): il cm

@

For example, an offset of -10.0cm will lower the design plane by 10cm — causing the blade to cut/fill
lower.

An offset of +10.0cm will raise the design plane by 10cm — causing the blade to cut/fill higher.

“Set to GPS height” will adjust the design plane up or down so that the current blade height will be
considered as being “on grade”.

Offset i

-0.170

Target

This offset is displayed on the front screen

If this offset is accepted as the new Target grade. Press | to make the offset permanent. This will

add the Offset to the Target Plane and set the Offset to Zero.
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27.1.2 EziGrade Cut/Fill Map

Details ‘ Products ‘ Conditions \ Statistics Application

U LSRN evelGuide EziGrade CutFill Map -

Title: C:\Users\LandformiLevel Guide dataiMaryborough Sugaribundy sugar.cdsdat *
Surface: L
Points= 2695
Area= 10.4Ha
Surface:
Area=1.0Ha
RefPoint(X.Y .Z)= 472726.855227, 7171119.248804, 65.825409
Fall%(X,Y)=-1.000000, 3.547846
Surface:
Area=0.7Ha

[ Edit
Offset

Load
File

Cancel
9 ©

Use the “Load File” button to load an *.ezigrade file generated by the EziGrade software. Once
successfully loaded, details about the EziGrade cut/fill design will show on screen.

Use the “Edit Offset” facility to shift the design plane up or down.

Vertical Surface Offset (+ve to raise): i cm @

Maks

Clear e

St to
GPS height

ol lo)

For example, an offset of -10.0cm will lower the design plane by 10cm — causing the blade to cut/fill
lower.

An offset of +10.0cm will raise the design plane by 10cm — causing the blade to cut/fill higher.

“Set to GPS height” will adjust the design plane up or down so that the current blade height will be
considered as being “on grade”.

Offset i

-0.170

Target

This offset is displayed on the front screen

If this offset is accepted as the new Target grade. Press D to make the offset permanent. This will
add the Offset to the Target Plane and set the Offset to Zero.
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27.1.3 LevelGuide Contour

ob: Job - Copy
Datails | Products | Gund'rﬁnnn| Statistics Application |

Application Type:  [RERCILET s e L ~
Referance Point Main Slope (relative to Refarence Paoint)

Get from Get from | Flise: 0629356 Yo
GPS GPS

X |525010.392

¥ |TEII}E3JE-.E'EI
Z |296.430
From Reference Poink: Elev: 2895200 m
Distance: 184 Bearing: 348 °  HAce: 0000 m
Rize: -1.230m Rise: -0634% VAcc: 0000 m
Accapt Cancel
x

Use contour mode to create a rising or falling contour.

Reference Point — Begin by moving the grader blade to a known position and height within your field,
this would normally be the point at which you want your contour bank to channel water into a table
drain. Then press the “Get from GPS” button. This sets the starting point and elevation of your
contour.

Main Slope — Next you either enter the slope (+ve for rise, -ve for fall) that you want your contour
bank to be, or drive a certain distance and press the “Get from GPS” button. This will automatically
set the slope to be the elevation change divided by the distance travelled.

Back on the front screen, as you drive from the reference point the target height will rise or fall as you
drive. It is up to the driver to direct the vehicle up or down a slope to maintain that target height.
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The Tilt Sensor is an optional extra to the LevelGuide Kit. Follow the instructions in the Installation
Manual for the appropriate positioning of the Tilt Sensor.

The tilt sensor setup is found under the Vehicle setup.

[VehicE]
Press

Steering TiIteStizrl;l;gr
c—, y
> @J > 2 Press the Implement tab at the top of the screen

Tilt Setup Utility: | Vehicle Implement

ATrack (cm) Tilt Angle (Degrees): 0000 Raw: 0000
N

0 N N M

Zero Tilt Angle (Degrees): 0000

ZeroTilt
Ensure that the blade of the machine is level - use a builder's spirit level to check this. Press

IMPORTANT

Ensure that the machine is on level ground as well as the blade being level. Otherwise the
operator may find that the machine will load unevenly.

Calibrate

Coupling
Calibrating the tilt coupling will be done next. When the @ Is pressed some instructions will appear
on the screen which will ask for the machine to be driven 360 degrees and return to the same place.
Ensure that there is sufficient room to do this before proceeding.

Calibrate
Coupling
When the machine is in a position to do this Press @ and follow the instructions.

Press CINLE, to return to the working screen.
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It is recommended that you set the default coverage map recording distance to 20 metres. Do this by

PC/Exit Other
going into h‘ the following screen will appear and then select the “Coverage

Recording” tab. The following screen will appear

Warnings | Coverage Recording | Perimeter Recording | Language | Cameras

Maximum Recording Distance: 5 m [ Conserve Memory

Max Rate/Elevation Color:

Default Coverage and
Mid Rate/Elevation Color:

Min Rate/Elevation Color:

Set the “Maximum Recording Distance” to 20 metres, also untick the 'Conserve Memory' Box.
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It is recommended that you create a new Implement for recording operations.

e Remember to select this Implement type each time you want to record data to send to your
landform consultant for generating a cut/fill map.

M/e_[l\ll Implement| | Select
e Create the new Implement under 1 > s i] )

IAdd New
e

e Then L&) Implement. Refer to Section 7.3

e Under the “Details” tab, name the Implement “EziGrade Recording”.
e Set the “Control Mode” to “Levelguide”.
e Set the “Coverage Record” to “Run/Hold”.

e Under the “Measurements” tab, set the GPS antenna position Z should be the distance from
the rim of the GPS antenna to the Natural surface.

e Set a nominal width for the machine so that the coverage map can be easily seen on the
operating screen while the survey operation is performed.

IMPORTANT

If the distance from the Rim of the GPS antenna is measured to the natural surface correctly,
then the target height will be the same as the design height when the earthmoving commences,
as long as the Base GPS antenna is at the same height for both survey and earthmoving
operations.

¢ None of the other settings are of any importance for this implement.

Accept Mgl]\u
e Press and keep pressing u to return to the front screen.

e A Run/Hold button will now be visible at the bottom right of the screen. Use “Run/Hold” to turn
on/off coverage recording, and then drive the field in swaths about 20 or so metres apatrt.
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1. It is recommended that a new Job be created for each field you want to record.

2. The best accuracy is achieved by having the Base Station as close as possible to the survey area
- the recommendation is a maximum of 4 Kilometres. The radio is capable of transmitting much
further than this, but the GPS vertical accuracy deteriorates quickly.

3. For best repeatability a Base point should be established so that the Base Station can be returned
to it when the levelling is to take place. This might be as simple as a star picket driven firmly into the
ground that the GPS antenna can be mounted on.

4. Placement of the Base Station is important. Avoid high voltage powerlines and electrical
transformers.

5. The spacing of the swaths depends upon the resolution of terrain in the field — our recommendation
is to collect points no further apart than 20 metres. This should be discussed with your landform
design consultant, different design packages may have different requirements

0 Original

Elade

Target Tl

Actual Tilt

| @ 103 Ao i)

6. As well as up and down the field, you should also drive along the edge and if possible along the
centre line of any banks or channels which are pertinent to the field design.

7. Make sure that the boundary of the field is also surveyed so that the area to be levelled is defined.
This will assist in eliminating survey points which may have accidently been collected.

8. If individual features that require single points such as trees or stakes are required use the mark

o | | F
points feature Press W) L 2=/ and group of set points will be displayed. Chose the point which is

the most appropriate to describe the feature or press 'other' and give it a name. Don't be alarmed that
it continues to call this point 'Other’, in the file the name that it was given will be there. Note that the
'‘Mark Points' file is separate to the 'Coverage' file.

9. Photographs (including aerial ones) will also be helpful to the consultant.
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31.1 Transferring Files

To send the recorded coverage file and mark points file to your consultant you will need a USB
memory stick. Insert this into the computer.

Menu | (PC/Exit) [utilities| (Win File
LT, .
Go into W24t -» and find the correct folder containing the files to copy.

If you are working in a Farm called “Valley” in a Field called “Blacksoil” and have recorded a Job
called “Original”, then the files you want to copy to the USB memory stick will be (starting in the
folder where you have AgGuide.exe stored):

Farm\Valley\Blacksoil\Job\Original\Job.path for the coverage, and :
Farm\Valley\Blacksoil\mark.path
These are simple text files that can be opened and viewed in 'Notepad' software.

Note to clarify this, the points that were marked are part of the Field information so every time that
this field is opened the points will appear but the coverage record is in the job folder specific to the job
that was carried out.
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There are basically three different types of hydraulic systems that will be encountered with levelguide.

e The Case New Holland internal auto hydraulic system that allows ports 1 or 3 to be operated
as a proportional valves. Port 1 raises and lowers the blade. Port 3 will be used to operate the
crossleveller.

e The John Deere system where Farmscanag uses a specific SCV outlet as a proportional valve
to raise and lower the blade and another to operate crosslevelling. These SCVs are chosen
during installation.

e External proportional valves such as Sauer Danfoss valves to raise and lower the blade and
operate the crossleveller.

For Case New Holland internal auto hydraulic systems, refer to the Operator Manual under the
section Remote Hydraulic automatic operation for the initial setup of the tractor hydraulics. Note that
the flow rate for the remote hydraulic outlet that is being used to control the blade height should be
set to approximately 50% to 70%. Higher flow rates may result in the blade being difficult to control.
Before proceeding to step 1 below engage the auto function of the hydraulic remote that
controls the blade.

On older tractors this will be a
O rocker switch.

For John Deere tractors, the internal auto hydraulic systems are not used. Refer to the Operator
Manual under the section Hydraulic Selective Control Valve to set the flow rate for the SCV. Note that
the flow rate for the remote hydraulic outlet that is being used to control the blade height should be
set to approximately 50% to 70% of flow. Higher flow rates will result in the blade being difficult to
control. The levelguide software controls the SCV ‘levers’ in the console similar to the way the
operator does. Before proceeding to step 1 below set the SCV that is used to a flow rate of
approximately 50% to 70% of maximum.

For other external proportional valves the flow rate from the tractor may need to be adjusted if the
flow is coming directly from the tractor remotes. For Sauer Danfoss valves the flow rate may also
need to be adjusted. It is suggested that SD Valves with low hysteresis be used - these are more
easily controlled.
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Step 1: To begin setting up the hydraulic control, press

Implement
=

>

Select |Hydrau|ics
I >

The screen should look like this with a number beside hydraulic under the Implement CANBUS

Modules.

WARNING:Proceed with extreme caution. Ensure personnel are safely away from all
hydraulic actuators before performing any hydraulic tests or wheel turns.
Return to normal operation mode (main screen) before leaving driver's seat.

Vehicle| Implement |#2 #3 #4

Valve state:
Switch state: 0x0000
Module Status: 0x0000
Wheel angle: 000.0
Wheel angle (Raw): 000.0
XTrack (cm): 000.0
Temperature: -1.0°
Supply Voltage: 0.00v
Label33 +0

+0

+0
Test turn rate: 100 - %

Vehicle CANBUS Modules

Hydraulic: NIC
Wheel Angle: NIC
Console Switch:  N/C
MNav: N/C
Temperature: N/C
Lightbar: N/IC

External Inputs: N/C
Implement CANBUS Modules

Hydraulic: g
Console SW|t
Wheel Angle: ¥

Nav: NIC
Sectional Boom: N/C
VRC: N/C

If there isn’t a number like this — check that the auto engage switch is in the ‘ON’ position and the red
light is on. If the red light is not on — check the power supply. If there is number there, continue.

Setup

Press %
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32.1 Minimum Voltage

Why is this important?

The Minimum Voltage sets the minimum raise and lower rate of cutting blade - it is necessary for it to
be slow, but fast enough to allow AgGuide V4 to make minor adjustments to the height.

If the 1% (minimum) turn rate is too low- when the blade is a few centimetres off grade AgGuide V4
won’t be able to move the blade fast enough to bring it back to grade.

If the 1% (minimum) turn rate is too high - then the blade will jump above and below the grade rather
than providing a smooth ride.

Minimum Voltage Why is this important? (cont)

Changes in terrain, a wet soil, jumping hydraulics, hot oil, are all factors when trying to select the best
minimum voltage - set it so that blade moves a small amount and then add a small amount to the
minimum voltage.

Step 2: Select ‘Minimum Voltage’ by pressing it on the screen, MrimumVvelage: 000 v gat the minimum
voltage to 3.0V

Accept
Step 3: Press - to return to the Hydraulic Test

screen
B
- the ‘Test turn rate:’ should

Test turn rate: 1 ~ %

Step 4: Press once

now be 1%

Turn
Right

Step 5: Press é did the blade raise by approximately 20-30mm.

Step 6: If insufficient movement was detected - press
Sﬁtup
ot to ‘Minimum Voltage’, press MnimumVeltage:

‘0.5, press Q

¢% ¥ and increase the minimum voltage value by

124




Turn
Right

Step 7: Press ; - if there is no movement, repeat step 6 until the blade makes a very slow

movement up of approximately 20-30mm.

Note: Pressing the turn right button should cause the blade to rise and left turn should lower the blade. If
right turn lowers the blade then the UniPOD controller needs to be reversed.

010000
0x0000

wwwww

" Weny

Y Needs a new graphic with Unipod
) & p|ugged in - need set up screen

>}

Turn
Left

Step 8: Apply the same procedure to the lowering of the blade Press &) bid the blade lower?

Step 9: If insufficient movement was detected —

Setup
§ A , Minimum Vollage: 000V . .
Press to ‘Minimum Voltage’, press o and increase the minimum voltage value

Accept
by ‘0.5, press .

.[lgt? Sﬁtup
Step 10: Press press Repeat step 9 until the blade makes a very slow movement down
of approximately 20-30mm.
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32.2 Offset Voltage

Why is this important?

Some buckets raise or lower at different rates, with wetter soil or when the blade is cutting hard the
blade will need an offset voltage to compensate and assist the hydraulics to lift the blade to keep it on
grade.

The Offset Voltage is really only relevant to equalise

the rate of movement at the bottom end of the scale (1% to 20% turn rate). At the Maximum Voltage
(100%) end of the scale it is not really important.

Note: If the turn rate is not equalised, it may show up as the grade error, indicating the blade is
hanging low. This is because the blade falls rapidly below the line, but struggles to rise to grade. If
the Offset Voltage is set too high then the opposite is true.

Step 11: Now that the blade raises and lowers —

Does it move at the same rate? e.g. does it lower faster than it raises — gravity can do that!
Qetup
If there is a noticeable difference - press 9

Offset Voltage: 0.00 v
press ¢

If there is no noticeable difference, proceed to step 15.

Step 12: If the blade rises quicker - add a small negative value to decrease the speed of the rising.

Accept
blade press

Step 13: If the blade lowers quicker - add a small positive value to decrease the speed of the

lowering. blade, press 0

Step 14: Keep testing and adjusting the ‘Offset
Voltage’ as described in step 12 and 13 until the Lower
and Raising rates are equal.

This will need to be checked again as the machine is being operated because it could be different
under load.
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Turn Rate
Step 15: Press % until the ‘Test turn rate:’ equals

Test turn rate: 100 -~ %
100%

32.3 Maximum Voltage

Why is this important?

The Maximum Voltage sets the fastest rate that AgGuide V4 will allow the blade to move - It needs to
be fast enough to allow AgGuide V4 to raise or lower the blade quickly enough to get the blade back
to grade without travelling past it.

Maximum Voltage is less critical than Minimum Voltage - Set it to be the maximum rate at which you’c
feel comfortable with the blade moving.

Turn
Left

Step 16: Press &) did the blade lower by 10 to 15% of full travel? This will only be 60 to 80 mm.

Turn
Right

Step 17: Pressé - did the blade raise by approximately 10 to 15% of full travel?

Sietup
If too much or too little movement was detected — press

i . 85 . . . e
Maximum Volage ¥ increase the Maximum Voltage if the movement was too slow and reduce it if

Accept
the movement was too fast. Press - continue testing until 10 to 15% of full travel of the blade is
achieved.
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32.4 Span - maximum and minimum

hy are these important?

ts not, it is irrelevant for Levelguide. Move on please, there is nothing here to see.

32.5 Manual Override and Wheel Angle sensor

hy are these important?

ts not, it is irrelevant for Levelguide. Move on please, there is nothing here to see.

32.6 External Manual Control switch

Why are these important?

If a proportional solenoid valve such as a Sauer Danfoss is used to raise and lower the blade then
these settings should be used to control the speed of raising and lowering.

External Manual Switch Control

Enable: &

Turn Rate (0-100): 0O %

Step 1: To Enable the External Manual Switch Control Press in the tick box next to Enable:

External Manual Switch Control

Enable: O

Step 2: Press

Turn Rate (0-100): 0 %

set the Turn Rate to 100%
Step 3: Press 0 to return to the Hydraulic test page.
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Step 4: Press the Raise and Lower buttons on the External manual switch to test the rate of raising
and lowering to determine if these are acceptable.

Qetup
If the rate is too fast, Press to re-enter the setup screen and repeat Steps 2 — 4 at a lower Turn
Rate percentage.

Accept
Note: The button must be pressed each time a change is made before testing to write these
new settings to the controller.

32.7 Additional Setup Information

Because it is difficult to gauge from the vehicle seat the movements of the blade described in the
setup procedure, it may be helpful to digress for a moment.

Return to the Hydraulic test screen.

WARNING:Proceed with extreme caution. Ensure personnel are safely away from all
hydraulic actuators before performing any hydraulic tests or wheel turns.
Return to normal operation mode (main screen) before leaving driver's seat.

] Vehicle CANBUS Modules

Vehicle | implement - w4 Hydraulic NIC
Valve state: Wheel Anglg: N/IC
Console Switch:  N/C
Switch state: 0x0000 Nav: NIC
Module Status: 0x0000 Temperature: N/C
Wheel angle- - Lightbar: N/C
heel angle (Raw):  000. External Inputs: ~ NIC

LTrack (cm): 009-0 Implement CANBUS Modules
Temperatare—=T. Hydraulic: NIC
Supply Voltage: 0.00v Console Switch:  N/IC
Lahel3s +0 Wheel Angle: N/IC
+0 Naw: N/IC
+0 Sectional Boom: N/C
Test turn rate: 100 - % VRC: NIC

This XTrack (cm) number can show how much the blade is moving up and down but can only do so if
there has already been a plane setup in the Jobs menu. Refer to Section 7.3.1 Levelguide Plane to
find how to do this. Once a plane has been setup then a number other than 000.0 will appear next to
the XTrack (cm) - move the blade up and down manually to see it change.
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32.8 Setting up the Cross levelling

IMPORTANT
Note before starting this procedure

- In the Agguide software the tilt is measured from the left hand side of the machine. The software
assumes that the crossleveling ram is on the left side of the machine. If the ram is on the right side of
the machine then lowering the tilt in test mode means that the right side will rise.

The same general procedure applies to setting up the tilt hydraulics as the blade hydraulics.

Step 1: To begin setting up the hydraulic control, press

Fmplemem ‘Select Hydraulics
W & Then press the #2 tab

The screen should look like this with a number beside hydraulic under the Implement CANBUS
Modules.

WARNI|NG:Proceed with extreme caution. Ensure personnel are safely away from all
hydraulic actuators before performing any hydraulic tests or wheel turns.
Return to normal operation mode (main screen) before leaving dniver's seat.

— — 4 ;#2 #3 - Vehicle CANBUS Modules
e el pi Hydraulic: NIC
Valve state: Wheel Angle: NIC

Console Switch:  N/C
Switch state: 0x0000 Nav: NIC
Module Status 0x0000 Temperature: NIC
Wheel angle: 000.0 Lightbar: NIC
Wheel angle (Raw):  000.0 External Inputs: ~ N/C
XTrack (cm): 000.0 Implement CANBUS Madules
Temperature: -1.0° Hydraulic
Supply Voltage: 0.00v Consale Switchy
Label3s +0 Wheel Angle: NIC
+g Nav- N/IC
- _ * " Sectional Boom:  NIC
est turn rate: 100 % VRC: NIC

If there isn’t a number like this — check that the auto engage switch is in the ‘ON’ position and the red
light is on. If the red light is not on — check the power supply. If there is number there, continue.
%etup

Press %
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32.9 Minimum Voltage

Step 2: Select ‘Minimum Voltage’ by pressing it on the screen, MrimumVvelage: 000V gat the minimum
voltage to 2.0V

Accept
Step 3: Press - to return to the Hydraulic Test

screen
B
L= the ‘Test turn rate:’ should

Test turn rate: 1 ~ %

Step 4. Press once

now be 1%

Turn
Right

Step 5: Press L did the right side of the blade should fall by approximately 30-40mm. This will be

seen as a tilt of approximately 1% on the screen.

Step 6: If insufficient movement was detected - press

Setup
to ‘Minimum Voltage’, press Mnmumvelage: 0% v gand increase the minimum voltage value by

‘0.5, press Q

Turn
Right

Step 7: Press L - if there is no movement, repeat

step 6 until the right side of the blade makes a very slow movement up of approximately 30-40mm.

Turn
Left

Step 8: Apply the same procedure to the lowering of the blade Press )| . Did the right side of the
blade rise?

Step 9: If insufficient movement was detected —

Setup
§ A , Minimum Vollage: 000 v . .
Press to ‘Minimum Voltage’, press and increase the minimum voltage value

Accept
by ‘0.5, press .
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.[lgt? Sﬁtup
Step 10: Press press Repeat step 9 until the blade makes a very slow movement up of
approximately 30-40mm.

32.10 Offset Voltage

Step 11: Now that the blade raises and lowers —
Does it move at the same rate? e.g. does it lower faster than it raises — gravity can do that!

§etup
If there is a noticeable difference - press W

Offset Voltage: 0.00 vV

press

If there is no noticeable difference, proceed to step 15.

Step 12: If the blade rises quicker - add a small negative value to decrease the speed of the rising.

blade press o

Step 13: If the blade lowers quicker - add a small positive value to decrease the speed of the

lowering. blade, press O

Step 14: Keep testing and adjusting the ‘Offset
Voltage’ as described in step 12 and 13 until the Lower
and Raising rates are equal.

This will need to be checked again as the machine is being operated because it could be different
under load.

Turn Rate
Step 15: Press until the ‘Test turn rate:’ equals

Test turn rate: 100 ~ %
100%
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32.11 Maximum Voltage

Turn
Left

Step 16: Press 8/ did the blade lower by 10 to 15% of full travel? This will only be 60 to 80 mm.

Turn
Right

Step 17: PressL, - did the wheels turn to the raise

by approximately 10 to 15% of full travel?
S‘etup

If too much or too little movement was detected — press ot

Maximum Voltage: 8.5 v ) _ )
and increase the Maximum Voltage if the movement was too slow

Accept
and reduce it if the movement was too fast. Press - continue testing until 10 to 15% of full travel
of the blade is achieved.

Step 11: Now that the blade raises and lowers —

Does it move at the same rate? e.g. does it lower faster than it raises — gravity can do that!

Setup
If there is a noticeable difference - press

Offset Voltage: 0.00 v
press

If there is no noticeable difference, proceed to step 15.

Step 12: If the blade rises quicker - add a small negative value to decrease the speed of the rising.

blade press O

Step 13: If the blade lowers quicker - add a small positive value to decrease the speed of the

lowering. blade, press O

Step 14: Keep testing and adjusting the ‘Offset
Voltage’ as described in step 12 and 13 until the Lower
and Raising rates are equal.

This will need to be checked again as the machine is being operated because it could be different
under load.

Test turn rate: 100 %
Step 15: Press until the ‘Test turn rate:’ equals100%
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33.1 Setting up the XTrack Gain

Why are these important?

AgGuide V4 is trying to balance the speed at which the valve moves the hydraulic rams that control
the blade to reaching the target plane.

If the blade is offset from the target plane (you have a Cross Track Error value), then it needs to move
the blade towards the plane. How vigorously it does this is controlled by the XTrack Gain (XTG).

Because of variations in field conditions and because the Hydraulic setup should not change just
because conditions change, we can achieve the same result by adjusting the XTrack Gain.

When we need more vigorous blade movement (rough ground or heavy implement), then increasing
the XTrack Gain forces AgGuide V4 to demand a larger blade movement per cm of XTE.

The maximum voltage determines the fastest oil flow the valve can deliver to the hydraulic ram that
controls the blade height when it is a long way from the target plane when a large adjustment is
required.

The minimum voltage determines the smallest oil flow the valve can deliver to the hydraulic ram that
controls the blade height when it is close to the target plane when only a small adjustment is required.

The XTrack Gain determines what the software regards as the blade being a 'long way' from the
target plane. For example :-

If the XTrack Gain is set on 1.0 the software determines that any distance greater than 10 cm is a
long way from the Target plane and opens the valve fully until the blade is less than 10 cm from the
target plane then proportionally closes the valve until it reaches 1 cm from the Target plane by which
time the valve will be at its minimum flow rate.

If the XTrack Gain is set on 2.0 the software determines that any distance greater than 5 cm is a long
way from the Target plane and opens the valve fully until the blade is less than 5 cm from the target
plane then proportionally closes the valve until it reaches 1 cm from the Target plane by which time
the valve will be at its minimum flow rate.

So increasing the XTrack Gain reduces the distance from the Target Plane that the software opens
the valve to its maximum setting.

The closer to the Target plane the valve is opened to its maximum flow rate then the more chance it
has of not being able to close to its minimum flow in time to stop the blade overshooting the target
plane.

The XTrack Gain is the parameter that is used to balance speed of movement of the blade and the
overshooting of the blade on the Target plane.

Note: The default value for the XTrack Gain is 2.0, this is a good place to start.
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33.2 To set the XTrack Gain
Menu | [implement| [ Gain
Step 1 Press 9, F:[’ﬁ] The following screen will appear.

XTrack: 0 cm
H . o Demand:  #0.0  +0
XHeading: 0.0 acul 400 40
XHeadingRate: 0 “Isec +0
+0

Gain Seftings for Implement "bucket”
XTrack Gain:
XTilt Gain: 1.5
Integral Control: Disabled
XH-Rate Gain: 0.0
LookAhead (s): 0.0

Fieversng Gaing w

Value

5
20

[ ]'Edil
\ Vg Q) ©

To increase the XTrack Gain, press AL to decrease the Xtrack Gain, press J[!] Alternatively press

3

ecrease|
Value

and a virtual keyboard will appear where the number can be set.

AgGuide V4 is trying to balance the speed of the hydraulic rams that control the blade, without
overshooting the target plane.

Since there is an interaction between Gain and the Hydraulic setup, do not try changing the Gain until
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33.3 Setting up the XTilt Gain

Why are these important?

AgGuide V4 is trying to balance the speed at which the valve moves the hydraulic rams that control
the blade to reaching the target plane.

If the blade is offset from the target tilt (you have a Cross Track Error value), then it needs to move
the blade towards the plane. How vigorously it does this is controlled by the XTilt Gain.

Because of variations in field conditions and because the Hydraulic setup should not change just
because conditions change, we can achieve the same result by adjusting the XTilt Gain.

When we need more vigorous blade movement (rough ground or heavy implement), then increasing
the XTilt Gain forces AgGuide V4 to demand a larger blade movement per percentage of Tilt error.

The maximum voltage determines the fastest oil flow the valve can deliver to the hydraulic ram that
controls the blade tilt when it is a long way from the target tilt when a large adjustment is required.

The minimum voltage determines the smallest oil flow the valve can deliver to the hydraulic ram that
controls the blade height when it is close to the target plane when only a small adjustment is required.

The XTilt Gain determines what the software regards as the blade being a 'long way' from the target
tilt.

So as with the XTrack Gain, increasing the XTilt reduces the distance from the Target tilt that the
software opens the valve to its maximum setting.

The closer to the Target tilt the valve is opened to its maximum flow rate then the more chance it has
of not being able to close to its minimum flow in time to stop the blade overshooting the target tilt.

The XTilt Gain is the parameter that is used to balance the speed of movement of the blade and the
overshooting of the blade on the Target tilt.
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33.4 To set the XTilt Gain

Menu Implemenz[ﬁn]
Step 1 Press 6|77 5A] the following screen will appear.

XTrack: 0 em
XHeading: 0.0 ° "o 100

nnnnnn

XHeadingRate: 1] “fsec

Gain Settings for Implement “bucket”
XTrack Gain:
XTilt Gain: 1.5
Integral Control: Disabled
XH-Rate Gain: 0.0
LookAhead (s): 0.0

5833

versng Gairg

[Decrease’
Value

4

Wen | (intpase
Ee VN

o]0

increase|
e

Valu

<\, to decrease

Step 2 Press O] to move down to the XTilt Gain. To increase the XTilt Gain, press

Decrease|

the XTilt Gain, press HV} Alternatively press and a virtual keyboard will appear where the
number can be set.

Note: The default value for the XTilt Gain is 1.5, this is a good place to start.

33.5 Integral Control

While the Intergral Control is not used in the control of the blade for height or tilt. Integral Control
must be set to Disabled.

Menu | [impiement
Step 1 Press P J

AT "

Step 2 Press Ol to move down to Intergral Control.

Dumass}

Step 3 Press ”V

33.6 Other Settings

None of the other settings on the Gains screen have any relevance to Blade control and should all be
set to zero.
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Auto will not engage

— Using the Case hydraulic interface cable to control the blade, check auto has been engaged for the
Tractor hydraulics. Also check the speed settings in Implement setup are within the operating range.

— Using the John Deere hydraulic interface cable to control the blade, check the speed settings in
Implement setup are within the operating range.

— Using a proportional valve such as a Sauer danfoss to control the blade, check the speed settings
in Implement setup are within the operating range.

— Check that Blade control hasn't been accidently disabled, press the left hand side of the working
screen to see this setting near the top of the screen.

Hydraulic error appears on the Tractor gauge panel and the blade cannot be raised or lowered.

- Check that the valve settings are within the range indicated at the beginning of the section on
Hydraulics.

- Check in the Implement setup under Control that the Control Mode is set to Case / JD.

- Check that the auto engage switch has not been switched to the off position.

The blade is hanging low below the grade — change the offset voltage so that the blade rises faster
than it lowers.

The blade is hanging low below the grade in heavier cuts — change the minimum voltage so that
the blade rises faster than it lowers.

The blade is hanging high above the grade — change the offset voltage so that the blade lowers
faster than it rises.

The blade is moving above and below the grade quickly — lower the maximum voltage so that the
blade height changes slower. The blade is moving too quickly when it is further away from the grade
and is passing through the grade without being controlled.

Increasing the dead band may also help here.

The blade is moving above and below the grade slowly — reduce the maximum and minimum
voltages and increase the X track Gain setting
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Cress-Levelling Button Bex

(Optianal)
A-5008-CL

CANBUS cable to Interface Module  CANBUS Ext

[Optional)

. _H—u h—u g AC-2012 _Niuﬁ
To Interface Modube

AC-2012-5 (5m)

AC-2013 (2m)

Ension

UniPOD
(LevelGuide)
A-7000

Engape & Power Switch

r Dut Position Sensors

;

CANBUS Out/Tikt

F
.

Inside Tractor Cab

Outside Tractor Cab
Hitch Point
Impl ement

CANBUS/Sensor
[Extension

AC-2012-5 (Sm)

CANBUS/Sensor
Extension

AC-2012-5 {Sm) AC-2012-5 [5e)

hvi Cabile Extengion

=

Tractor Electronic
/ Rernote Cable

| —

Valve Cable -
.‘||
AC-T713 (2m) H_

2% AC-305 [5m)

O Hydraulic Cylinder Position kit
(Optional)

Tilt Sensar anum._hwm___-ﬁuI
Module | )
S6005-L-0L
uer Danfoss Valve Cabl
2% AC-T720 {2m)

MUST arder one of the following valve cables separately

AC-TT132 - Ssuer Danfoss Vabve Kit
[Add AC-305 extension cables as required)

AC-TT1E (2m) - for Case/New Halksnd Tractors
AC-T717 (2m) - for John Deere Tractors
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NOTICE: This guickstart guide gives you
the basic steps required to successfully
use your AqGuide V4 system AFTER the
initial setup and adjustments have been
done. If you attempt to operate the system

without correctly following the initial
setup instructions outlined in this manual,

your system will not work.

WARNING: CRASH HAZARD - DO NOT
have the AgGuide V4 touchscreen PC
turned on whilst travelling on public
access roads, parking or performing
maintenance on the tractor. Failure to do
So_may result in equipment damage,
personal injury or death.

NOTE: The tractor must be in the field and
stationary prior to AgGuide V4 start-up.

Power up the touch-screen PC

Field [Ha] Coverage Swath #

32.0 01
Ready

@ .000
@ 7.2

9o
a0

2

9|

After a few seconds the PC will start-up and
the default main screen will be shown. The

system will “remember” the last Farm and
Field you were working with.

If you are continuing from the previous days
work — drive the tractor to the required
position in the field and simply press the

a button to engage the auto-steer
function.

If you require to work a different farm and/or
field you will need to load the necessary farm
and field information

Menu
Select the button on the main screen
and then select the MAP button

v [FR AN Y] Ficld [Hal Coverage siﬁ‘u
¥ et 32.0 01 0O
@0 872 A Ready

km/h

=N

5 x|

Farms Fields
Select the and/or button as

required
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= AgGuide - 4.B.028X - 2009/6,/30 - Demonstration Version =] 9]

Farm: THORPES [395.0 Ha]

Field: 25 [394.97 Ha]
Job:  Trail [74.11 Ha/4784 1]

Elggl'(‘ Farms || Fields 135"/ @ ?mg}h ﬁ

Select and highlight the desired FARM or
Yeny

FIELD and then press the

you return to the main screen

button until
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= AgGuide - 4.8.028X - 2009/6,/30 - Demanstration Version

Farms:
Aeroplane Aeroplanel BRADS
DADS Kurralinden THORPES

| &

8 K &

You are now ready to work the new Farm
Auto

s
and/or Field - press the 2l button to
engage the auto-steer function.




WARNING: Ensure the tractor has been isolated in accordance with site specific safety
procedures prior to carrying out any troubleshooting, adjustment and/or maintenance of this

equipment.

Base Station and GPS

Problem

Action

Pelican Case : No Green light blinking

Check GPS antenna cable/connection

Red light is blinking once per second

Check GPS antenna cable/connection

Fast blinking red light

OAF has expired — Contact your local
Farmscan dealer

External radio has no light

Check power to the radio
(Press ON/OFF button)

External radio has constant red power
light

Check the base station position and reset if
necessary

External radio RX light is active

There is interference from another base station

(Reset the base station position)

TX light not blinking

Check the base station position and reset if
necessary

No blinking light on the external radio

Check the base station position and reset if
necessary

Low power light is active

Check the power source

Check all power cables and connections)
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Temperature light is active

Open the Pelican Case and put in a cool shady
location to avoid overheating

Tractor and/or Implement GPS
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Problem

Action

No Green light blinking on GPS

Check GPS antenna cable/connection

Red light is blinking once per second

Check GPS antenna cable/connection

Fast blinking red light

OAF has expired — Contact your local
Farmscan dealer

No GPS data showing on the Align PC

Check the * pin cable connection at the PC
and the GPS (Perform Reset Rover on the PC)

The words NO GPS appear in the
message bar on the front screen

Check the Date and Time appear on the GPS
Diagnostic Screen and are changing at 5 times
per second - Incorrect Serial Port settings
have been selected, or incorrect Baud Rate
has been selected for the GPS. Refer to
Section 4.2.1 Setting Up GPS.

No Date and Time appear on the GPS
Diagnostic Screen

Incorrect Serial Port settings have been
selected, or incorrect Baud Rate has been
selected for the GPS. Refer to Section 4.2.1
Setting Up GPS.

Problem usually occurs when a new Interface
Module has been installed or the setting have
been lost.

The words GPS Serial Fault appear in
the message bar on the front screen

Check the Green light is blinking on GPS
Receiver - Check above




The words GPS Serial Fault appear in
the message bar on the front screen

Check the Date and Time appear on the GPS
Diagnostic Screen and are changing at 5 times
per second - Incorrect Serial Port settings
have been selected, or incorrect Baud Rate
has been selected for the GPS. Refer to
Section 4.2.1 Setting Up GPS.

Problem usually occurs when a new Interface
Module has been installed or the setting have
been lost.

The words INADEQUATE GPS appear
in the message bar on the front screen

If the GPS Reciever has recently been
changed - check the GPS setup.

Problem usually occurs when a new Interface
Module has been installed or the settings have
been lost.

Wheel Angle Sensor

Problem

Action

Tractor not steering in a straight line

Reset the Centre Wheels on the PC. Refer to
Section 3.2

Tractor steering parallel to the runline

Perform a Fine Adjustment of the Centre
Wheels on the PC. Refer to Section 3.2

Tractor steering parallel to the runline

Increase the X-track gain on the PC

Centre Wheels constantly requires
adjustments

Physically check the Wheel Angle Sensor
(check for a loose grub screw in particular)

Tractor appears to move off the runline
when first engaged, then gradually

Reset the Centre Wheels on the PC. Refer to
Section 3.2
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returns to line

CAN Bus

Problem

Action

Auto-Steer will not engage

Reset the CanBus— Wait 30 secs and retry

Wheel Angle Sensor CanBus values are
showing - NC or a large number like
32000

Reset the CanBus — Wait 30 secs and retry

Wheel Angle Sensor CanBus values are
showing - NC or a large number like
32000

Physically check the CanBus cable and
connections - Reset the CanBus — Wait 30 secs
and retry

The words Canbus Serial Fault appear
in the message bar on the front screen.

Check that the engage switch is in the middle
position - red light in the middle of the switch
should be on.

The engage switch is in the middle
position and the red light in the middle of
the switch is not on.

Check that the wires to the engage switch are
connected. Check that there is power to the
system.

The words Canbus Serial Fault appear
in the message bar on the front screen

Incorrect Serial Port settings have been
selected in the Coms Settings.

PC Terminal

Problem

Action

PC Freezes

Reboot the PC (Hold down “POWER” until it
turns off and then turn back on again

PC does not turn on

Physically check the power cable and
connection to ensure PC is plugged in to the
power supply

No lights showing on the PC Terminal

Probably lost power. Check the Vehicle fuse
the power cable is connected to. Check the
fuse in the PC Terminal power cable near the
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Interface Module.

IE........EE...._
el ] | | | AR | | B
Iﬂﬁ....l..ﬂa....ﬂ_

il " E.....ll..ﬂ_

lﬂ.g ,E%IIIIIIIIIH_

147



i

Eu |
e

———

c.:j 0203

: - m Hﬂﬂﬂﬂa

[ 1w l
I
dAREEEEE
T [ [»
IR
==
I

-  —
|-
m
|
|
|
|
|
|

-
=-======¥'5==*!

T ; N u
. ] g ] 3

“ ,w -

N.l ..l ‘!
;Sn-a-aaaagngggmmmu- znna nanaga nm

..-..'l-ll.l_ll.lr G

148



