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Notice of Rights

No part of this publication may be reproduced, transmitted, transcribed, stored in a retrieval
system, or translated into any language or computer language, in any form or by any means,
electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, without the prior
written permission of T3RRA Pty Ltd.

Trademark Notice

T3RRA™ T3RRA Cutta™, T3RRA Plane™, T3RRA Ditch™, and T3RRA Survey™ software
images and their logos are the exclusive trademarks of T3RRA. All other trademarks, service
marks, software images and logos used in this documentation belong to their respective
OWners.

Notice of Liability

The information in this document is distributed on an ‘as is’ basis, without warranty. While every
precaution has been taken in the preparation of this course, neither the authors nor T3RRA
shall have any liability to any person or entity with respect to any loss or damage caused or
alleged to be caused directly or indirectly by the instructions contained in this book or by the
computer software and hardware products described in it.

Disclaimer

We make a sincere effort to ensure the accuracy of the material described herein; however,
T3RRA makes no warranty, expressed or implied, with respect to the quality, correctness,
reliability, accuracy, or freedom from error of this document or the products it describes. Data
used in examples and sample data files are intended to be fictional. Any resemblance to real
persons or companies is entirely coincidental.

All information in this manual was correct at the time of writing. T3RRA reserves the right to
make corrections to the courseware at any time and without notification.
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Manual version changes

version | Release date T3RRA version | Changes

1.0 2 August 2019 Pre 2.11 Initial release of T3RRA Manual

1.1 26 August2019 | 2.71 Added information on survey guidelines, inline offset and
drain Multi it

1.2 17 October 2019 | 2.88 Added information on Boundaries and made corrections

1.3 20 January 2020 | 2.101 Added new functions and corrections

e Lock backslope

e Screenshot

e |mage overlay

e (Changes to auto drains

14 1 March 2020 2109 Added information on implement profiles

15 26 June 2020 2120 Added links to video tutorials.
Added new functions
e (ollection beep setting

16 5 November 2020 | 2.146 Updated functions:

e Battery level

e Improved design surfaces

e |mproved drain design

e Settings page improvements and additions

1.7 2 June 2021 2181 Updated screenshots and various sections to match the
current Ul

Added/improved:

Added extra cross-slope algorithms

e |mporting reference images (KMLs)
o levees
e Exporting curves
1.8 20 July 2021 2184 Updated vertical blade shift
Added how often we drop survey points
19 16 August 2021 2190 Added custom currency
31 August 2021 TSG Entry added for SF3000 GPS zero crossover bug
23 Sept 2021 Added image of grid heights shown on report pdf.
21 December 2021 | 2.200 Added T3RRA Levee
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Added T3RRA Desktop

110 27 April 2023 2.242 Updated information for new import/export Ul
Updated documentation to match the new Zeroing page.
Removed details on the implement profile

m 28 August2023 | 2.258 Added details on surveying with various sensors.
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Introduction

Hil Welcome to our manual. We're kind of excited to have a manual, because for the longest
time we haven't. There have been exetses reasons for this.

We'd rather put effort into writing software than books.

We update functionality so quickly that a manual is almost always out of date
Our service and support network has always been really good at educating users
Our software is kind of simple and intuitive anyway

Maybe there is some merit in the above. Maybe there isn't. In any case, our latest iteration of
software has significantly raised the bar vis-a-vis functionality and capability. That's brilliant, but
it also means that the complexity has also increased significantly. Regretfully, we've realized
that there is no way around just sucking it up and getting a bit serious about documentation.

So there you go.
And here it is.
Enjoy!

Ctu Pocknee

Special Counsel to The Royal Commission Into Making Our Software More Awesome'

PS. If you find any errors or omissions in this manual please blame Gwen, Travis, David, Sunkyu,
Johnathan, or Nathan. It's hard to get good help these days.

"This commission is possibly not officially sanctioned by any particular Royalness and may, or may not bear
resemblance to any commision living or deceased.
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Disclaimer

Important: Please read this before using any of our software products.
We at T3RRA are software developers. We are not irrigation engineers or designers.

We build tools. We do NOT create designs for customers, or provide advice on any aspect of
agronomy, irrigation, drainage, landforming, or earthworks design. We cannot (and do not)
warrant or guarantee the appropriateness of any design created with our software for any
DUIDOSE.

It is your responsibility to evaluate the fitness and correctness of the designs created in our
software for your purposes. This includes meeting all local rules, regulations, requirements, and
laws.

Do NOT blindly follow the output of this software. Monitor work progress and evaluate the
correctness of implementation continuously. Independently verify that the evolving job is
meeting your exact requirements. Any perceived deviation, real or imagined, must be taken
seriously and work must cease until you are satisfied that results are within your tolerable
margins of error. Seek professional advice from qualified and certified engineering personnel if
you have any doubts about the correctness or suitability of your design.

Use of our software constitutes an implicit and explicit agreement that we and our partners
(dealers, distributors, representatives, business associates etc) will not be held responsible for
any damages resulting from the use of our software.

11
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Our software

Both Mark Twain and Will Rogers shared a wise sentiment: “Buy land, they’re not making it
anymore”. We can't help you buy land, and we definitely can't help you make more of it. What we
can do is help you make your current land better.

This manual describes the operation of the software solutions we offer specifically for in-cab
design and implementation of landforms to improve field terrain. There are many reasons to
change the surface contours of a field. Most relate to facilitating efficient irrigation, or
improving drainage. Further benefits relating to trafficability and enhanced management
opportunities nearly always accrue.

In order to address diverse market requirements we offer several different software packages.
Our most fully featured product is T3SRRA Cutta. This application includes all the functionality
we offer for full field landforming, ditch creation, and levee delineation. T3RRA Ditch offers all
the ditch and levee creation capabilities of T3SRRA Gutta but is not appropriate for users who
intend to do full field earthworks. T3RRA Plane is for Best-fit full field design projects. T3SRRA
Apply is used to survey and apply dirt moving projects without the design step. T3SRRA Levee is
for operators who only want to survey and get levee/contour lines. T3RRA Survey is used solely
for gathering elevation data.

Note that we also offer a related desktop design product - T3RRA Design. This product is a
more traditional “keyboard and mouse” application for use in an office environment. The
advanced nature of T3RRA Design requires a wholly separate manual and users should refer to
it for more information.

|t's important to understand that T3RRA Cutta, T3RRA Ditch, T3RRA Plane, T3RRA Apply,
T3RRA Levee and T3RRA Survey are all built using the same basic building blocks. They share
many of the same user interface screens and functionalities. In this manual we will use the
generic term “T3RRA software” when the topic or concept we are referring to is common to all
five applications. When the information is specific to one or two of the applications this will be
noted and the software will be referred to by its actual name. Cutta Desktop Ditch Plane Levee
Survey

12




T3RRA
v

The John Deere connection

We often hear ourselves being referred to as the “John Deere leveling software” people. In
actuality we are a completely independent company. Many years ago we formed a strategic
alliance with John Deere in order to fill a niche that we jointly recognized was best served by a
small, innovative, agile software developer with a focus on the unique requirements of earth
moving and terrain design.

T3RRA Cutta, Ditch, Plane, and Apply both act as extensions of the John Deere iGrade™
technology platform. As such, in order to run these software packages it is a requirement to
first have John Deere StarFire RTK receivers, a John Deere display capable of running iGrade™,
an Application Controller, and an iGrade™ activation. By extending a customer’s existing
technology stack we allow that customer to leverage their existing investment, without having

to re-buy and re-learn new technology. Cutta Ditch

T3RRA Levee and T3RRA Survey have no control function and are not limited to systems
running iGrade™.

|f you're judged by the quality of the company you keep, we're happy to be associated with both
John Deere corporate, and the wider network of John Deere dealerships who sell, service, and
support our product. Without them we would not be in business, and our customers would not
experience the benefits our products can bring to their operation. We wholeheartedly
recommend this network of agricultural machinery and technology professionals to you, and we
hope they will, in turn, recommend us to you!

13




T3RRA

T3RRA Cutta

T3RRA Cutta is designed to enhance the capability and efficiency of John
Deere’s iGrade™. T3RRA Cutta enables the user to collect and process terrain
(elevation) data, then design appropriate landforming solutions. The program
creates output maps and connects to John Deere iGrade™ for machine control, streamlining and
modernizing agricultural land forming operations.

T3RRA Cutta vl was created in 2011. It has been used on 5 different continents and has
undergone countless upgrades and improvements. We've had the pleasure of hearing from
many, many operators in the ensuing time period. Almost all of the features and improvements
in T3RRA Cutta have been prompted by user requests.

T3RRA Cutta v2 came about after collecting ideas and input over about a 2 year period. We
know our users love power. Power to do more in-cab, power to design smarter, power to move
dirt more efficiently, power to make what they visualize in their mind’s eye a reality in the real
world. It's easy to make software simple if you are prepared to limit what it does. It's easy to
make software powerful if you don’t mind requiring extensive training and a PhD to run it. The
trick is to combine power with simplicity.

T3RRA Cutta 2 has been developed to improve the efficiency, accuracy, and compliance of
landforming operations by providing operators with access to the “as-built” results of their job.
The elevation surface changes from original to design as work progresses, with progress being
displayed. In and of itself this is a huge step forward. But there are many, many improvements in
version 2. For further accounting please see “Notes for those upgrading from v1 to v2 of T3RRA
Cutta” in a few pages.

NOTE: Sections of this manual that refer only to T3RRA Cutta are denoted using the tag Cutta.

14
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T3RRA Cutta Desktop

T3RRA Cutta Desktop is designed to enhance the capability and efficiency of
T3RRA Cutta. T3RRA Cutta Desktop enables the user to process terrain
(elevation) data and design landforming solutions with the same familiar
interface as T3RRA Cutta. The program has more powerful design, import and export
capabilities, making it easier to support and streamline modern agricultural land forming
operators.

T3RRA Cutta Desktop was created in 2022. Being so similar to T3RRA Cutta, it provides a
seamless path for farmers to transition from one-man shops to a team with multiple operators.
T3RRA Cutta Desktop is intended to be paired with our in-cab products with surveying and
implementation capabilities for maximum efficiency.

NOTE: Sections of this manual that refer only to T3RRA Cutta Desktop are denoted with
Desktop.

15
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T3RRA Ditch

Cutting a ditch seems like a fairly simple operation. It's surprising to learn how
many different ways there actually are of doing it, and how many factors need
to be considered. In T3RRA Ditch we have attempted to create a package that
covers as broad a range of scenarios as possible. Consider the two following cases:

1. Customer A directly drives the path of a drain - surveying the elevations along the way.
Then he/she designs a profile and a cross section to make the water flow while moving
as little dirt as possible. Finally the implement is height controlled to cut exactly to the
desired depths along the drain.

2. Customer B surveys the whole field and creates a digital terrain map. He/she performs
water flow simulations and finds out where water lies in depressions. An automatic drain
path discovery is performed to plot the best ways of draining the depressions. Drain
profiles and cross sections are then created. These paths are exported to the tractor
guidance system to allow for automatic steering. Finally, the drains are cut with
automatic blade control and “as-applied” tracking.

T3RRA Ditch is a power tool for ditching. As well as being able to survey a field directly, you can
also bring in elevations from a variety of other data sources.

T3RRA Ditch is not just about creating drains. It is also a fully fledged levee delineator with
many simple yet powerful design options.

|f you reach a stage where you want to do full field landforming T3RRA Ditch can be upgraded
to the full featured T3RRA Cutta package. See your dealer for details.

NOTE: Sections of this manual that refer only to T3RRA Ditch are denoted using the tag Diteh.
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NOTE: Sections of this manual that refer only to T3RRA Plane are denoted
using the tag Plane.

T3RRA Plane is for Best-fit full field designs & Linear drain designs with
automated control operation providing surveying, designing, and on-screen cut/fill maps.

Features
e full field and drain surveying capabilities
Automated control
Edit points in the field
Drop markers at points of interest
Create Best-fit full field designs
Create Linear drain designs
Separate fields into Regions
Full field leveling
Drain project implementation

Benefits

Works with many data formats and 3rd party systems

Fully integrated with John Deere iGrade and John Deere collected data
Easy to use wizard operation

Continuously updating progress maps

20 and 3D data views

Blade height limits

17
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T3RRA Levee

You don't always want to do full field or ditching designs. Sometimes you just want to recreate
the levees before planting the crop. There are good reasons to have multiple versions of T3RRA
software in order to streamline your operation.

Farmers build levees to hold water at a consistent depth throughout the field, WA
Our Levee tool will place levees following the field contours, enabling growers to Z;m
maintain water levels and keep roots submerged. Fields are irrigated using gravity flow. The
water enters at the top of the field and moves down through each paddy via spills or levee
gates.

Most important to rice is accurate and easy management of water application, depth, and
drainage so that crop growth is improved and weeds controlled. Also important is conservation
of water by efficient use and minimizing the likelihood of accidental drainage.

We hope to provide solutions for more efficient use of the land and your ‘illage and harvest’
equipment by minimizing the number of levees, straightening them, and making them smaller.

Straight levees can have their benefits. T3RRA Levee has a ‘Best-fit' design for full fields which
creates a plane of best fit for the field. Levee lines are straight when placed on this type of
design surface. Use CAUTION when creating full field designs without implementing them
hefore placing levees.

Before T3RRA Levee, we had operators buying additional units of T3RRA software just for
levees. That works great but it seems a waste to buy all the earthworks capability if you are not
going to use it. It made sense to us to have a package directed solely at surveying full fields and
designing levees to fill this niche.

NOTE: Sections of this manual that refer only to T3RRA Levee are denoted using the tag Levee.
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T3RRA Survey

You don't always want to tie up your earthmoving equipment doing surveys. Sometimes you
want to get ahead of the game by doing the next survey while you have an operator moving dirt
on the last survey. There are good reasons to have multiple versions of T3RRA software in
order to streamline your operation. Before T3RRA Survey, we had operators buying additional
units of T3RRA software just so that they could survey separately. That works great but it
seems a waste to buy all the earthworks capability if you are not going to use it. [t made sense
to us to have a lower cost package directed solely at surveying to fill this niche.

T3RRA Survey is a stand-alone package for performing elevation surveys, but it also has the
unique ability to read data from other sources, such as DualEM data, Geonics EM data, Depth
sounder data. It dovetails nicely with our other products using the same familiar interface and
workflow. Surveys can be opened directly in other T3RRA software products because it uses
the same file format.

Precise self-survey capability

Full field survey

Ditch line survey

Marker dropping

Full field and ditch survey editing tools
Surface interpolation

Generic survey import and export

T3RRA Survey can be used to survey existing field elevations (RTK GPS recommended but not
required), or to import surveys from other operations and then add to them. Like all other
T3RRA software packages, T3RRA Survey can receive GPS messages from either John Deere
iGrade™ or any GPS receiver that outputs NMEA messages.

T3RRA Survey does not create designs or perform machine control.

NOTE: Sections of this manual that refer only to T3RRA Survey are denoted using the tag
Survey.
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T3RRA Apply

T3RRA Apply allows surveying and implementation of landforming operations. Create the
project designs in the office and transfer them to T3RRA Apply for application only. There are
good reasons to have multiple versions of T3RRA software in order to streamline your
operation.

T3RRA Survey is a stand-alone package for implementing designs created in other packages. It
dovetails nicely with our other products using the same familiar interface and workflow.

o full field and drain surveying capabilities
o Edit points in the field

e Drop markers at points of interest

o Fullfield leveling

e Drain project implementation

T3RRA Apply can be used to survey existing field elevations (RTK GPS recommended but not
required), or to import surveys from other operations and then add to them. Like all other
T3RRA software packages, TSRRA Apply can receive GPS messages from either John Deere
iGrade™ or any GPS receiver that outputs NMEA messages.

NOTE: Sections of this manual that refer only to T3RRA Apply are denoted using the tag Apply.
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How we work with iGrade™
Cutta Ditch

Important: John Deere iGrade™ has a comprehensive manual. We do not try to replicate it here.
We strongly recommend reading the iGrade™ manual prior to reading this one. This chapter
only seeks to inform you of how we interact with iGrade™ If you have any questions regarding
the operation of iGrade™ please refer to the iGrade™ Manual.

T3RRA software operates in conjunction with John Deere’s iGrade™ system. Because T3RRA
relies on iGrade™ performing accurately it is important that iGrade™ is installed and configured
correctly. If iGrade™ is not working properly, then neither will T3RRA software.

i, —

N

|t might seem obvious, but it is important to note that iGrade™ will work
without T3RRA software. Before setting up T3RRA, best practice is to
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first test iGrade™ in isolation. Only once you have confirmed that iGrade™ is working properly
should you start to troubleshoot the T3RRA software.

For all information on how to correctly make adjustments to iGrade™ please refer to your
iGrade™ user manual or contact your local John Deere representative.

T3RRA software “talks” to iGrade™ over the “iGrade™ Remote Control Harness”. For iGrade™
and T3RRA software to communicate, the serial port settings of each must match. If an iGrade™
UCC1 unit is being used we recommend setting the baud rate to 38400 and NMEA - GGA &
GSA and a rate of 5Hz. If an iGrade™ UCC2 unit is being used we recommend setting the baud
rate to 115200 with NMEA set to ALL at a rate of bHz.

Important: Ensure that the hydraulic threshold setup, and TCM calibrations on iGrade™ have
been completed correctly. If not done this will directly impact the performance of the system
and the implementation of your field designs. Make sure to carefully follow the instructions in
the iGrade™ user's manual. Perform the figure 8 calibration to make sure that everything is
running smoothly. If in doubt, consult your dealer.

iGrade™ controls implement activity using hydraulic plugins
SCV1and SCV3. In order to allow T3RRA software to take
control it is important to tell iGrade™ to accept remote
commands for SCV1 and SCV3. To control an implement with a
single control surface (such as a scraper with only up/down
control) ensure that iGrade™ has SCV1 control type set to
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‘Remote Control'. If using dual scrapers make sure to set both SCV1 and SCV3 control type to
‘Remote Control'. If you are using a single scraper with cross-slope capability then set SCV1
control type to ‘Remote Control and SCV3 control type to ‘Cross Slope Control'. Additionally, in
Cross Slope Setup make sure that the setpoint source is set to ‘Remote Control’.

To make sure that the SCVs will receive the commands correctly also ensure that their switches
in the cab are set to ‘Detent.

NOTE: iGrade™ will “time out” approximately 5 seconds after the [Remote Control Main
.o . . " Status Ok
tractor stops receiving remote commands. It will then display ‘N0 |controt Error (m) 0.00
Remote Commands’. If this happens it will need to be re-engaged.|Offset (m) 0.000
Command {m) 357.54

T3RRA software attempts to keep the connection alive by
continuously sending data and you should not normally see the
time out message. Shift Offset Up

Set Offset - Zero Error

Shift Offset Down

NOTE: T3RRA software is not limited to receiving GPS messages
solely from iGrade™. Although only T3RRA Cutta and T3RRA Ditch send control messages to
iGrade™, all T3RRA software (including T3RRA Plane, Levee and Survey) can connect to both
iGrade™ and any other GPS to receive GPS messages.

NOTE: Before implementing make sure to use Zero Error to set Zero to current blade height in
iGrade™. You should zero iGrade™ Offsets whenever you set Zero in your T3RRA™ software.
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Notes for those upgrading from v1 to v2
of T3RRA Cutta

Cutta

Users moving from v1 to v2 should find the experience fairly painless. The popular wizard based
workflow remains the same, as do most of the visual elements, albeit with updated iconography.

While there are more design capabilities present, the basic usage remains the same. Perhaps
the greatest conceptual change is the new ability to mix and match design types within separate
regions of a field, and to perform designs on top of existing designs. This will take some
adjusting to. The best advice when beginning is to take careful note of the surface you are
applying any design to: elevation or design.

Another large adjustment is the addition of the ‘As-applied’ functionality. Please carefully read
the Understanding "As-applied” section in this manual. If not understood fully this capability
could confuse and frustrate. Remember that you can always turn off this capability to return to
the traditional mode of use.

We recommend that all users moving from v1 to v2 download and peruse the 73C vi to v2
Migration Document before first use of the new system.

Backwards compatibility

We have worked to ensure that v2 is as compatible as possible with v1. This is not 100%
possible as v2 has layers that are not present in v1 and hence cannot be loaded by v1. However,
in the main, files created in v1 will be able to be opened in v2 and vice versa. This should ensure
that machines running v1 will be able to work alongside machines running v2 in the same field
using the same control file.
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Installing T3RRA Software

e  Make sure you have a good internet connection and your computer has the latest
Windows updates installed.
e T3RRA software is normally installed by your dealer?.

Windows & 0S maintenance

Requirements:
Windows 10 or 11 (64 bit)

Recommended:

Intel i5 or better processor (manufactured 2021 or newer)
>= 8GB RAM (more RAM facilitates larger fields)
>=756GB HDD

Integrated or better graphics card

Serial port (preferred) or USB port

Windows updates should be performed whenever an error is encountered or a new version of
T3RRA software is downloaded. We suggest doing updates and testing software prior to the
earthmoving season each year.

Optimizing a tablet for in-cab use (can do during installation utilizing last tab on installer):

Adjust Power & Sleep to ‘Never' so the tablet will not automatically sleep.
Turn off ‘Connect automatically’ when in range for saved networks.
Adjust ‘Display Brightness’ level to the highest setting.

Turn on ‘Automatically Hide Taskbar in tablet and desktop mode.

REMEMBER to update T3RRA software after installation. Best practice is to regularly connect
your tablet to the internet at home or in the office to provide adequate time for software
updates to occur and successfully install. T3RRA software is updated manually by opening the
‘Settings' window, choosing the 'Applications' tab, and then clicking on ‘Download Updates.

2 Refer to Dealer T3RRA Install Manual
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If you are using antivirus software, help TSRRA Cutta run without interference by adding an
exclusion for the T3RRA Cutta folder for your username. For more information, see T3RRA
software will not install in Troubleshooting.
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Updating T3RRA Software

The software developers at T3RRA have many faults. One of them is that we love tinkering with
our software in an effort to make it better. In order to allow our users to benefit from our latest
efforts we've built-in a system to allow users to update the software whenever a new fix or
feature is available.

How do you know an update is available?

The software will check on startup to see if an updated version is available. This only happens if
the tablet on which it is running has an active internet connection. If so, one of two messages
will be displayed briefly in the bottom left corner of the main window. One will note that the
software is up to date and no update is available. However if an update is available the message
will indicate the version number of this update.

How do you update?

Navigate to the ‘Settings’ window and tap the '‘Download updates' button on the 'Application’
tab. If you are online and an update exists, downloading of the update will begin immediately.

Settings

Application / Machine Project | Limits | GPs Advancedr Dozer | )
Language: \»Eng]ish

Units: i i -

Length: /\Feet‘ J Area: ‘Acres‘ | Volume: iCubicYards;I

¥ Display surface grid lines [ Allow fade-out of implementation buttons

Grid Size override (set to 0 for auto size) 70 | ¢ 2
Cut/Fill Color Style ‘Red/Green/Blue;;,
Surface Color Style(Low,High) iRed,Bluer-
Button Background Color Style “»Defaultvig
Zero cut/fill range | 0.131) ft
Slope Display: rPercentage\;i'
¥/ Show icon/text button [ Show zoom buttons [ ] Collection Beep

[ Show Screen Keyboard

Estimated Cost $/1.50// yd?
’ a Download Updates | ’. E Show update log "
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A window will appear showing the progress of the download. When complete you will be
prompted to close the software and re-open it. At this time the upgrade process will be
complete. A strong internet connection is recommended for updating.

When should you update?

Don't fix what isn't broken! If the software is doing everything you want then don’t tempt fate by
changing anything. In particular don’t update the software while in the middle of an operation.
Only update if there is a clear problem apparent, or if you have been advised to do so by your
dealer.

What should you do if updating causes more problems
than it fixes?

There is a provision to revert updates if needed. This is not a process that should normally be
necessary, or that is recommended to be performed by customers. Please contact T3RRA or
your dealer for information about this.
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Hardware

12V Vehicle charger Windows tablet with serial interface

Ram Mount

AE3166: Harness to connect T3RRA software to iGrade™.
AE3070: Optional harness used to T into StarFire receiver harness to connect GPS to T3RRA
software for field survey (iGrade™ not required).

The part numbers associated with these harnesses are from AgExpress in North America.
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Choosing a tablet to run T3RRA software in-cab

Our in-cab software will run on any 64bit Windows 10 PC. It will run on a desktop, a laptop, or a
tablet. It will work with a regular mouse and keyboard, but it is designed to be used with a touch
screen.

In most instances we would expect the software to be loaded onto a tablet. The screen is
expected to be oriented in landscape format (wider than taller). Any screen size will work but in
most cases we expect users to prefer 10inch (or greater) screen sizes.

There is a wide range of Windows 10 tablets on the market. These vary in computational
performance, ruggedness, and price. The best choice for a given user will depend on the specific
needs of that user.

In general, we divide tablets as follows:

Category Consumer Ruggedized
Example e Microsoft Surface Pro e Panasonic FZ-G1 or RuggON
Performance o High (if correctly specified) e High
Pros o Relatively inexpensive e \eryreliable
e Fasy to acquire e Long warranty
e Quickly replaced e Designed for vehicle use
e (an be sourced with dedicated
serial port
Cons e Require careful handling o Relatively expensive
e Short warranty e Available from limited sources
o Not designed for outdoor
use or high vibration
e Unlikely to have dedicated
serial connection
Suitability e (Owner-operators with e Contractors
pedantic care & e Hired operators
maintenance tendencies e Time critical operations
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At T3RRA we only sell and supply high-end ruggedized tablets (like the Panasonic FZ-G1 or
RuggON). In our opinion raising the price of a consumer grade tablet to the level that would
adequately cover the increased support and warranty claims that are likely when these tablets
are used in a field scenario negates the benefits of selling them.

Just because we do not sell consumer tablets does not mean we will not support our software if
itis run on them. As long as the tablet meets our minimum feature specification and is not
damaged or poorly maintained we expect our software to work normally on it.

In many cases we have had users running consumer grade tablets like the Microsoft Surface
Pro for years on end without issue. However, the nature of consumer tablets is that they are not
designed to operate in dusty environments which are potentially high vibration, have large
temperature extremes, and are subject to rough handling. They are not weatherproof and don’t
have screens designed for outdoor viewing.

We expect all users to carefully consider the impact of a hardware failure, and the time lost due
to waiting on a replacement, on their operation. If the potential losses from tablet failure are
high they should not consider the consumer grade tablet option, or at the very least should have
a backup option that can be quickly implemented.

The modern tablet PC is a highly capable machine with the ability to run many different software
applications and to be used in many different roles. We ask customers to consider the impact of
using their in-cab PC for other activities. There are software programs and usage activities that

can use up disk and processor resources. This may result in sluggish performance when running
T3RRA software in the field, and should be avoided.

NOTE: Maintaining your tablet PC is extremely important. Take your tablet PC to your
home/office at regular intervals to perform both Windows updates and T3RRA updates.
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Consider the system as a whole

Modern dirt moving is a complicated operation. It involves a mix of mechanical, hydraulic,
electronic, and software technologies. To perform with the high accuracy most users expect it is
critical that af/ the involved technologies are performing at maximum potential. Your T3RRA
software application is an important part of your landforming system. But, it is one of the
smaller and least expensive parts of the operation. The performance of T3RRA software is
heavilyreliant on all other parts of the system being properly maintained and tuned.

Before putting T3RRA software into action ensure that:

e Your tractor is in good condition with all mechanical, hydraulic, and electronic systems in
proper working order.

e Your implement s in good condition with all mechanical and hydraulic systems in proper
working order.

e Your RTK GPS (including base station) is properly configured for best possible vertical
accuracy.

e You have carefully studied your iGrade™ manual.

e Your iGrade™ is properly configured with all appropriate settings, and thresholds
calibrated.

e Your tablet PC is current with operating systems updates, is not laden with 3rd party
software, and has adequate disk and RAM space available.

e Your T3RRA software is properly updated and configured.

NOTE: Do not disengage your brain when engaging T3RRA software. Failure to continuously
observe, monitor, measure, and critically evaluate the performance of the system WILL result in
suboptimal results.
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System Startup

Normally the T3RRA software will start automatically when the tablet boots. If this does not
occur and you wish it to then check the accompanying troubleshooting guide for instructions.

If the T3RRA software does not start on tablet

hoot (after a reasonable period has elapsed) $ $ t%

then it can be started manually by tapping T3RRA Cutta T3RRA Ditch T3RRA Plane T3RRA Sun.r-'y
twice on the appropriate desktop icon.

The initial screen will then open.

NOTE: Due to prior issues regarding the GPS data stream being recognized as a serial mouse
we formerly recommended the Tablet and T3RRA Software be started before starting the
tractor. These issues should no longer occur. If you see a similar issue refer to the
troubleshooting guide at the end of this document.

Tarnation, Running Yolk! Infernal OpenPort Error
(System.UnauthorizedAccessException): Access to the port
'COM2' is denied.

Ok
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Main Page/New Project Page

Cutta Ditch Plane Levee Survey

When T3RRA software is first opened this will be the first screen you see, this screen is also
what you will be directed to when you press the ‘New Project’ button on a Wizard page
(discussed in the Wizard section).

1008 E 26O

Load proj. Full Sern Day/Night Settings Open Manual Report Exit

9 T3RRA Cutta: v2.99

To get started choose one of the following options:

*
1:  Collect and process height data into a control map \
Wizard

h

2:  Use a control map from an external source b
Import

3: Load an existing project file &

Load proj,

Points to note
e The file name currently loaded will be displayed at the top of the screen if you are not

using ‘Full Screen’ mode.

o The name of the software (T3RRA Cutta, T3RRA Ditch, T3RRA Plane, or T3RRA Survey)
will be displayed.

e The version (v2.99 above) will be displayed.
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Full Scrn - this option allows you to switch T3RRA software between full
) ( screen mode or windowed mode. This is helpful if you need to be looking at
other pages on the tablet at the same time as using the T3RRA software. If a
keyboard is attached you can use the shortcut of F11.

Full Scrn

E

| Day, Night, & High Contrast modes - These are different variations of
displaying the screen.
Day mode (1): classic white (the mode used in the manual).
High Contrast (2): inverts the colours of classic white.
Day/Night = Night mode (3): Has a black background and a green foreground.

For a youtube video tutorial on contrast adjustment visit
https://voutu.be/b-YLgobELTk or use your phone to scan this barcode

Settings - After the T3RRA software has started the first step is to confirm
the correctness of your software configuration. The different settings and
how they operate will be covered in the next section.

o

Settings

Open Manual - The ‘Open Manual’ button will download a digital copy of the

manual and install it on your device. After the manual has been downloaded,
pressing the same button will open the manual.

Open Manual
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ﬁ Report - The report button opens up a bug report/feature request window
o (shown below) allowing you to report issues to T3RRA. The name and email
u address fields of this window are automatically filled using the details linked
Report 10 tf;(e software licence. You must be connected to the internet for this to

' work.

[ St [m]
For a youtube video tutorial on sending reports visit ’m
https://youtu.be/YzdzwxzxydU or use your phone to scan this barcode i

[=] 2
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Settings

¢ Settings can always be found at the top of the screen

Settings

Settings

.. Application _Machine ‘ Project_l. Limits | GPS ’ Advanced I Dozer .I

Language: ‘English J J

Units:

Length: Feet] Area: Acres

A

—_—

Volume: lCubicYardsJ

| Display surface grid lines | Allow fade-out of implementation buttons

Grid Size override (set to 0 for auto size) \O_j ft 2
Cut/Fill Color Style I[Red/Green/BlueJ J
Surface Color Style(Low,High) ‘Red,Blue
Button Background Color Style Defaulti
Zero cut/fill range ‘H‘ ft
Slope Display: [PercentageJI W

¥ Show icon/text button || Show zoom buttons [ | Collection Beep

.| Show Screen Keyboard

Estimated Cost $ [1.503 / yd?

l a Download Updates } [ E Show update log l
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A_p_plication | Machine | Project | Limits ‘ GPS ’ Advanced | Dozer ‘

Estimated Cost:

Language: [English L\
Units: - o
Length:{Fitet‘7‘ Area: [AciresLJ Volume: {‘CubicYards‘ ‘

$2.30] 7 yd®* (2]

Grid Size override o will auto-size the grid
Cut/Fill Color Style

Surface Color Style(Low,High)
Button Background Color Style
Zero cut/fill range

Slope Display:

[ Show Screen Keyboard

¥ Display surface grid lines [ | Allow fade-out of implementation buttons

i¥] Show icon/text button [ | Show zoom buttons [ | Collection Beep

0 |t

{Red/Green/BIue‘ ‘

Red,BIue‘ \

“ Default‘_\: ‘

[ 0.131] ft

[Percentage}_}

‘ a Download Updates H

E Show update log }

T3RRA Cutta is licensed to v2.188 (7898)

” [ Get Support

Save and Apply ‘

‘Language’ - Changes the language

‘Length’ - Changes unit of distance measurement.
‘Area’ - Changes unit of area measurement.
‘Volume’ - Changes unit of volume measurement.

‘Estimated Cost’ - Set an estimated cost per volume of
dirt moved. To customize the currency format, click the
button to the right. You can enter custom text before
and after the amount. An example is shown on the right.
This allows you to put your currency code and other
information before and/or after the value.

Custom currency

Set format to display:
[¥] Use custom format

Before: ’7$ \
After: +tax |
Decimals: [2 ‘ ‘

Example: $1,234.56+tax

Apply Cancel
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S []
Vi Egmiged o

‘Display surface grid lines’ -Determines whether or not to

show the grid lines on the map. By default the grid changes ="
size to best fit the size of the field. Dimensions for the grid |
size are displayed in the lower right corner of the scanned ©

1367.53"

area. -,
‘Allow fade-out of implementation buttons’ - If checked S Ny oone o
buttons will fade after 15 seconds on the implementation . Sl

screen. Touch screen to retrieve.

For a youtube video tutorial on button fade out visit
https://voutu.be/9fSbZdnzvh0 or use your phone to scan this barcode

‘Grid Size override’ - Users can adjust grid size manually. Leave empty to auto-size.

‘Cut/Fill Color Style’ - Set colors used for Cut/Fill to Magenta/Green or Red/Green/Blue.
(Magenta as cuts/Green as fills, or Red as cuts/Green as neutral/Blue as fills)

‘Surface Golor Style (Low,High)’ - The surface color style allows you to change which colors
represent your highs and lows. (this is limited to selecting from a drop down menu)

‘Button Background Color Style’ - This setting will change the button backgrounds between
gray and transparent when in design or implementation screens.

‘Zero Cut/Fill Range’ - Adjusting this number allows you to set a vertical range that will be
considered as “on-grade”. This is a great tool for quickly identifying parts of a field with heavy
earth moving. This option will not change the design height or the height of the scraper blade.
‘Slope Display’ - Show slope as a Percentage or as a Ratio. (0.1% or 1/1000)

‘Show icon/text button’ - Choose to have this button present.

‘Show zoom buttons’ - Choose to use zoom buttons for zooming in and out instead of
‘two-finger touch zoom.

‘Collection Beep’ - Choose to enable audible notifications of collection of elevation points.
‘Show screen keyboard’ - choose to have the keyboard automatically open when needed.
‘Estimated Cost’ - Cost per cubic meter, or cubic yard (this is calculated for cuts only). Currency
is based on the current language

Download Updates- Choose to update to the latest version when connected to the internet.
Show update log - lists software update details.
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Save and Apply - choose to save settings and exit this settings dialog.

For a youtube video tutorial on grid size override visit
https://youtu.be/9rlCn1VuGlo or use your phone to scan this barcode
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Machine Tab
|

Settings

Application | Machine = Project Limits | GPS | Advanced | Dozer
Look ahead delay time suggestec:02- 06 Derau03 (Detected: 0.000) 0.3 | sec
Receiver setup: |Auto-Detect| | |Single
[] Use Tractor GPS for surveys (iGrade UCC2+RTK only)
Implement Width: |3 m

| Output cross slope commands

Cross slope nudge increment 0.1

Blade positioning

¥| Enakle 'As Applied’ calculations E) Reset ‘As Applied®

¥| Enable Pass Count Tracking | 0 Reset Pass Count
T3RRA Cutta is licensed to v2.237 [

Q Get Support Close-

Look ahead delay time - In order to control blade height the software must receive an elevation
fromiGrade™, process that elevation, and then return a control signal to iGrade™. This control
loop is quick but the time delay can cause inaccurate implementation in certain situations.

A normal “Look ahead” time is 0.3 to 0.5 seconds. The exact time is machine specific and can
be determined through experimentation (see Bi-Directional error in T3RRA in the
troubleshooting section). The look ahead time helps to account for the delay in the control loop.

If the look ahead time is not set the delay can cause a “hi-directional error”. This is where the
blade offsets incorrectly, moving up when going down a slope and down when going up a slope.
This error occurs consistently. If the look ahead time is set too LOW the implement will always
grade high when going down-slope and low when going up-slope, the opposite effect will occur
if the look ahead time is set too HIGH. Bi-directional error is most noticeable when working
steep slopes at higher speeds.

Receiver setup - The 2 drop down menus set which sort of receiver connection is being
used(left) and the number of receivers that are connected (right).
The receiver connection type in the left drop down menu has 4 options:
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Auto-detect (default)
Non-IGrade
|Grade T
e |Grade 2
The number of receivers (Implements) can be adjusted using the right drop down menu:
e Jingle
e Dual implements
e [wo receivers on one implement
e Triple implements.
T3RRA will use the front GPS receiver for any multi-bucket configuration, but both GPS
receivers when it's two receivers on the one implement.

When using multiple receivers, iGrade™ has the ability to control SCV1 and SCV3. Ensure SCV1
and SCV3 are configured correctly for remote control commands by placing them in detent, for
information on how to do this refer to the “How we work with iGrade™” section.

When utilizing dual or triple scrapers on UCCZ you may need to adjust the
receiver height settings in the receiver settings in the individual receiver
menu in ISO Page. Refer to your iGrade Manual for instructions on
adjusting individual receiver height offsets. When using multiple scrapers
with UCC1, the receivers must be mounted the same height above the
blade. Also with UCC1, implement offsets cannot be entered in the display
to account for mounting error.

NOTE: to lower the blade enter a higher receiver height. To raise the blade position lower the
height set in the receiver setup.

Implement width - this value reflects how wide the implement in use is and needs to be
entered manually. This value is needed for ‘Cross slope’, ‘As applied and ‘Pass count’.

QOutput cross slope commands - The amount each tap of the manual left/right cross slope
adjustment buttons causes the cross slope to change by during implementation. Uses
percentages (not degrees).

Cross slope nudge increment - This specifies the incremental amount each press of the left and
right tilt buttons will add to the cross slope.

Blade positioning - Allows the operator to specify which part of the soil profile under the blade
has priority in determining blade position. This option is only available when you have entered
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an ‘Implement width’ and enabled to ‘Output cross slope commands'.
Implement Width: 10.00 ft
| | Use Tractor GPS for surveys (iGrade UCC2+RTK only)

¥ Qutput cross slope commands

Cross slope nudge increment 1 | 9%
Blade positioning 'Single point
Control point:|3.36 ft = Cléssic - Left Right
Both are disabled when implement widt Average
! Enable As applied calculations  Average, on top Clear as applied
¥l Enable Pass Count Tracking Snap fit Clear Pass Count
Single point

Classic - This position uses the design elevation as the target elevation under the center
of the blade, and the cross-slope is determined by the design elevations under the left
and right points of the blade. With Classic, it is easy to over-dig when driving down the
midline of ditches, or to clip the top off a bank when straddling the ridge.

Average - This position looks at the design surface under the blade and goes for the
overall trend. This is great for taking any full-field design and giving you basically that.
It's not so good for abruptly changing slopes, however.

Average, on top - This position is one step up from the trend method, literally. It
determines the slope in the same way as the ‘Average’ method, but it always avoids
overcutting.

Snap fit - This position attempts to find the best blade position, without overcutting. If
you are going over a break line, you will see the blade snap from one position to the
other as you traverse the break line. What it means, though, is that you will be cutting
and filling most efficiently, minimizing the number of passes and risk of rework. This
option has been tailored for abruptly changing slopes.

Single point - This position is what everyone seems to want - Control-by-point. In this
configuration, you pick a position on the blade represented by the red arrow. That point
on the blade will be at the design elevation and cross slope even if it cuts below the
design elsewhere. This is envisioned to be great for digging features like V-ditches.

Enable As-applied calculations - As-applied calculations show a graphic representation of the
surface's current state as work progresses. For more see Understanding how "As-applied”
works

NOTE: ‘Implement width’ is required to enable the As-applied feature.

Enable Pass Count Tracking - Pass count tracking shows how many times you have gone over a
particular spot, an indication of the amount of work that has been done in an area. For more see
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Understanding how “Pass Count” works
NOTE: ‘Implement width’ is required to enable the Pass Count Tracking feature.

Note: ‘Enable As-applied calculations” and ‘Enable Pass Count Tracking’ are set to for each
system, if a different Cutta system is used your setting won't be remembered.
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Project“Tab

Settings !

Application | Machine; Project  Limits | GPS | Advanced | Dozer

Surface pixel size 3.3ft : For drain work

Note: only applied when surfacing - resurface to update existing content
Each smaller pixel size will take 4x longer to process. We advise to use the
smallest pixel size you can stand.

¥| Show markers in the distance from drain : 984 ft

New project defaults

(These values will populate for brand new projects. Users can then choose to alter or apply them)

Cut/fill ratio: 1.20
Max cut depth(ft): 3.000
Project offsets (Only change these if you really know what you are doing)
North/South: 0.000 | ft Implementation: 0.000 | ft

West / East: 0.000 | ft

Settings made in the project tab will not be represented in a project that is open when the
settings are changed.

Surface Pixel Size - The default pixel size of 2 meters (~6 feet) should be adequate for most
purposes. In some situations, it may make sense to decrease pixel size to 1 meter or even 0.5
meters (primarily to facilitate small interval contour creation, or to get good definition on drain
batters/backslopes).

A field surface is represented using a “raster”. This is a grid of elevation heights. The individual
cells in this grid are referred to as “pixels” and have a uniform edge size. The smaller the pixel
size, the more pixels needed to cover a given area, and the more precise the elevation surface
is.

Points of interest

- |f pixel size is too large then the field surface will not appear smooth, and short range
changes in elevation may not be adequately represented.

- If the pixel size is too small, then the computer will have to work harder to process the
data. Dividing the pixel size by two increases the amount of pixels by four.
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New Project Defaults will populate for brand new projects. Users can then choose to alter or
apply them:

‘Cut/Fill ratio’ - The cut/fill ratio is determined by the type of material being moved and what
percentage of it will “settle” or “shrink” once compacted.

Example: Using a cut/fill ratio at 1.2 means that you are moving at the rate of 1.2 cubic yards of
cut to get 1.0 cubic yards of compacted fill.

A
Original Surface

/ Design Surface

.c“f Cut
Cut Cut

Elevation

Distance

‘Max cut depth’ - When using design options (e.g. multi fit or best fit) if the design parameters
exceed the value set here the following window will appear as a notification.

Project offsets

These settings allow for any GPS discrepancies to be accounted for during implementation.

The ‘North/South’ and ‘West/East’ directions to move the map (+ is North, - is South) (+ is West,
- is East).

Implementation’ is a vertical offset used during implementation only. When you set zero, it is
saved as this value. We recommend that you do not modify this directly - Use the zeroing tools
in the implementation screen.

46




Limits Tab

Cutta Ditch

Blade Shift Increment -Used to set the
height adjustment value of the up/down
elevation adjustments buttons in the
implementation wizard step.

NOTE: Recommended distance for the
blade shift increment would be 0.03 -
0.06 feet (0.4 - 0.8 inches, or 0.01m -
0.02m).

Static Blade Limit - This feature allows
you to temporarily alter your target
design heights by a certain amount. For
instance, by setting the Static Blade Limit
to 50% you will effectively be setting
your target cut and fill heights to be 50%
of what the actual design calls for. This
setting can also be used to overfill a

design by a percentage to allow for soil to

“sink " by a percentage over time. Having
a setting of 110% will fill a 100mm fill to
110mm to allow for future compaction.

T3RRA
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Settings

Application | Machine | Project | Limits  GPS | Advanced

Blade Shift Increment

(How far to shift the blade per button click) 0.000] m

Static Blade Limit

Will statically limit the cut or fill to be a set distance away from the design.
Use this if you want work layer by layer. You set the limits on the
implementation screen (not here).

Total cut/fill limit type None| | [ Ignore cuts

Dynamic Blade Limit

This ensures that you do not cut or fill more than the set amount using the
"as-applied surface”. If you set a cut limit, each individual pass will not try
to cut to the full design depth, but rather will only take the amount set by
the limit.

[ Enable cut limit
Enable fill limit

Max Cut  0.000 m

Max Fill 0.000 ' m

v2.137 (7585)

Save and Apply

This is useful for building up banks, roads, or mounds in gradual steps and allows for even

compaction of dirt.

The checkbox 'Ignore cuts'is useful if you want to gradually build up a mound of dirt by using

the vertical nudge to lower a design surface below the current surface and then slowly nudge it
upwards so that the fill pattern starts with the apex of the mound and proceeds outwards. In this
case you do not want to cut in the regions where the mound design surface is currently nudged

below the original surface.

NOTE: 'lgnore cuts' can be activated even if the Static Blade Limit is set to “None”.

The static blade limit amount is set on the implementation screen.
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Methods to progressively add layers of dirt to a fill area.

Static Blade Limit
by Percent

> Fill progression

Static Blade Limit
By Absolute Value

Combination of vertical
blade offset
+ Ignore cuts
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Dynamic Blade Limit - The increment -
which the blade will move per pass of cut i =
or fill. It allows progressively cutting to a

| Application ‘ Machine | Project | Limits | GPS | Advanced |

total depth without over cutting on an Blade Shift Increment E7es
individual pass. (How far to shift the blade per button click) B,
Static Blade Limit

i i i Will statically limit the cut or fill to be a set distance away from the design.
is feature is designed to allow cuts to L e
P P : se this If you want work layer by layer. You set the limits on the
be taken in “bite size” chunks without el rertzion creen (o ers)
causing the machine to be overloaded.

Total cut/fill limit type;None|_| [ Ignore cuts

|t can optionally be applied only to cuts, | Dynamic Blade Limit
Only t0 fl”S or bOth This ensures that you do not cut or fill more than the set amount using the

"as-applied surface”. If you set a cut limit, each individual pass will not try
to cut to the full design depth, but rather will only take the amount set by

|t uses the as-applied functionality to the limit.
track blade heights on previous passesin | [ Enable cut imit MaxCut 0000 | m
order to set the current blade height. " Enable fil limit MaxFil 0.000 | m

Dynamic Blade Limit does not operate
unless as-applied functionality is
activated. For more see Understanding
the relationship between the “As-applied”
surface and the Dynamic Blade Limit. v2.137 (7585) swvend oy

Original
Pass 1
Pass 2
Pass 3
Design
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GPS Port Settings Tab

Application Machine Project Limits:l GPS | Advanced | Dozer

Default serial port parameters

Com port: COM3 iBaud rate: 538400 |
COM3,38400,8,N,1,N

Serial port raw data

10,0,200,0,0,*4E

$GPGGA 231623.05,5202.20808533232,N,10116.7370656734,W,4,10,0,2
00,0,0,*54
$GPGSA,A,3,01,05,00,00,00,18,00,22,30,31,48,51,2.5,1.1,1.9*39
$JD,GPGGA1,231623.05,5202.20808533232 N,10116.7370656734, W 4,1
0,0200,0,0,*47

SGPGGA 231623.15,5202.20808533232,N,10116.7370656734 W 4,10,0,2
00,0.0*55
$GPGSA,A,3,01,05,00,00,00,18,00,22,30,31,48,51,2.5,1.1,1.9*39
$1D,GPGGA1,231623.15,5202.20808533232 N,10116.7370656734 W 4,1

00,200,0,0,*46
SGPGGA 231623.25,5202.20808533232,N,10116.7370656734,W,4,10,0,2
00 .0 N *5k _ :
' Open Device Manager‘ Clear iCIoseE

Com port - The channel that is used to communicate with the GPS. Use the drop down menu to
ensure you have selected the correct port.

Baud Rate - The communication speed between software and GPS (it should match the baud
rate of the GPS)

NOTE - settings changed on this page will stay even after the system is turned off.
Serial port raw data - Is primarily used for diagnostics, should support be required.

Open Device Manager - used to investigate Com port issues if required.

NOTE: T3RRA software and iGrade™ must have identical Com port and Baud Rate settings in
order to communicate.
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Advanced Settings Tab

Settings

Application | Machine | Project ‘ Limits ‘ GPS | Advanced | Dozer

¥ Enable GPS data log

¥ Enable diagnostic data

This data is used to work out how to best make product improvements, and to
assist in troubleshooting,

Open Task Manager  Explore error logs area

;Reset to default

The serial mouse has been disabled.

Automatic backup frequency: 'Medium

Terrain model quality (does not impact control quality): [High

Map update rate (does not impact control quality): |Medium
‘Enable GPS data log’

It is highly recommended to keep this enabled. The GPS data log is sent along with error
reports to assist in finding a solution.

‘Enable diagnostic data’

It is highly recommended to keep this enabled because the data collected is valuable for us in
assisting you if any issues should occur.

‘Open Task Manager’ will open the computer's task manager tool. This will display all current
systems running on the computer.

‘Explore error logs area’ will open the folder on the tablet that contains all error log files. If you
encounter an issue we recommend you send us the latest file so we can find the cause and
correct it quickly.

‘Disable serial mouse’

If your cursor is jumping around the screen or you are getting “COM in use” errors it can be
corrected by disabling the serial mouse.
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‘Reset to Default’ This will reset all settings to Default.

‘Automatic backup frequency’ This drop down menu allows you to change the frequency at
which the T3RRA Software backs up your work. The different timing options are:

Never = never backup save

Low = backup save every 20 min

Medium = backup save every 5 min

High = backup save every 2 min.

Terrain model Quality’ This setting is set to High by default most visible when looking at
surfaces in 3D. When lowering the setting some details may appear to smooth out, the details
and depressions are still there but are not represented in the 3d display.

‘Map update rate’ This will alter the rate of the map updates during Surveying and
Implementation.
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$ O
[ =]

Load proj, Full Scrn

Day/Night Seftings Open manual

9 T3RRA Cutta: 2 137

To get started choose one of the following options:

1: Collect and process height data into a control map
Wizard

2:  Use a control map from an external source

&

=
=
(=]
+

3: Load an existing project file

| 0

&
=5
-
2

Collect and process elevation data into a control map. When starting a new job
this is the usual place to start.

Use an elevation data file from an external source. Various file formats are
supported.

Load an existing TSRRA control file from disk.
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Importing

Because T3RRA software normally reads .tci “project” files, external files need A

to be imported using the Import’ button on the initial screen.

NOTE: T3RRA Design can be used to convert many other file types for use in Import
T3RRA software. | '

NOTE: T3RRA Apply is unable to import data, and can only work with designs from other T3RRA
products.

In T3RRA software we make a distinction between /oadinga project, and importing data. When
we refer to “loading” it concerns the opening of a native T3RRA .tci project file. When we refer
to “importing” it refers to a 3rd party data file. Whereas a .tci file will /oadin a single step there
are sometimes multiple steps to /mporting data as the data may need to be changed or altered

during the import process, or there may need to be decisions made during the import in order

to get the correct data.

The following guide shows the steps required to successfully import a file.
1) To import a file from an external source first press the Import button on the Main Page

or from the “Collect” step. You can import more data at any time. If you have a keyboard
attached (e.g. Desktop in the office), press Ctrl+l.

T3RRA Cutta:
Q RRA | N
¢ ¢+ ¢ Collect elevation points or drain paths
To get started choose one of the following options: @
i Tip:  Drive the boundary as part of your collection process
N
1: Collect and process height data into a control map 2
Wizard R
ol to collect new data
_ﬁ Start
2: Import external data (survey points, surfaces,
Import
3: Load an existing project file =
Load praj,
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i!.Suppor‘ted Imports

Gen4 (ADAPT)

GeoTIFF ( tiff)

MylohnDeere Field Operation
JSONGrid (jsongrid)

KML/KMZ ((KML)

LAS/LAZ (*las)

OptiSurface Design (.adg)

Pct Earthworks Grid (PctEarthworksGrid)
RCD Folder

Shapefile (shp)

T3RRA Control File (.tci)
T3RRA iDitch Project File (.idz)

XYZOut import (xyzout)

PCTXYZ file (.pctxyz)

T3RRA
v

2) Next press the button for the type of file you are trying to import on the left hand side,

then click “Pick File” and select the file you wish to import.

— -

= a8 ®

Shapefile
Description;

Imports lines, polyons and markers from a shapefile file.

s

Pick File

@ o

Read ‘ Cancel

3) For some imports you might need to specify extra information, such as projection
information. Once you've provided the required information, click “Read” in the bottom

right corner.

4) You will now be able to select which data you wish to import. On the right is a preview of
all the data to be imported.
NOTE: If the auto-detected data type is incorrect, you can change it using the drop

downs.

Click “Import” to start working with the imported data.
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Bimport T - 8 x
Sample Field | Preview
 Surface -| Elevation Design Survey Points
B ,Elevati0n| | "
: }
& Surfac? |
\Design] |

\\l \“'l
h
\

(VORtE

_Survey (20,061 points)
" [Elevation Survey ||

\

(i -[il '

©@ o

‘ Import  Cancel

) After data has been imported, surfacing and design options can be applied.

9148208 B 8O

Mew proj. | Load proj. || Save proj. Records FullSem | Day/Night | Settings Open Man:al Report Exit

g croein
& N AW

‘ Best-fit Multi-fit ‘Smooth

: o e (=

Auto Drains Pattarn Drains Levees

V A design surface exists 0 No drains exist 0 Ne levees exist

L]
il
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Load project

The "Load proj." button is used to load any saved T3RRA projects. T3RRA &
projects can be loaded in several different ways, allowing you to load files saved
directly to your tablet or from external sources such as USB thumb drives. To
load a project press the ‘Load proj.” button in the top left corner or bottom center of the
main/new project screen.

Load proj.

T3RRA Projects “
Search: |
08 nathan (@ [l
eg John Doe E ﬁ‘_
Eﬂ Test farm |2 '@
Oﬂ'*m Eastiield (@ @ N
manitoba drain testing file.tci 5/92019 1156 AM - 305MB || (W] %Y
test save.tci 102019 440PM - 6238k @) (@] (¥
1331 1m BM.tci 4/9/201910:03 AM  T48MB (@] |1 My
test elevations only.tci 4/9/20191000 AM 44728 || | A5
B 30 survey drains & field.tci 4/5/2019.9:5T AM 34152 KB _@i ”E_ tl_
manitoba with drains 2.tci 32272019255 PM 207 MB (@] HE[ L )
test123 tci 2/18/2019935AM  265MB @ || ¥
test tci 2/5/2019 146 PM  6069K8 |2 [l !3
test 2.ci 2/5/2019 139 PM 6033 K8 @| |ﬁ '6
E & & ©
Browse file focation Show all files Find manually Ok Cancel

Select the project that you wish to load from the desired field and press ‘0K
The ‘Grower/Farm/Field’ file structure allows for projects to be easily organized. For more
information on these profiles and how they are set up see later in this section.
Next to each file there are 3 buttons: ’ _
o The left button with an image of a pencil and | —y @- { %
paper is used to rename the file. B [ ,

e The center button with a trash can is used to

delete the file. Deleted files are moved to the Windows Recycle Bin.
e The right button with the image of 2 folders is used to move the file. It brings up the
same file save window, but it moves the project to a new location instead.
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E ® 2 © ©

Browse file location Show all files Find manually Ok Cancel

'Find manually can be used when files are not saved in the default T3RRA folder structure.
Project files are normal Windows files and can be stored anywhere on the computer.

E9 open X ‘
1 € » P ProgramData » T3RRA » Saves » John Doe » Test farm » Central Field v O | Search Central Field P I
Organize - Nevwr folder b | 0
& OneDrive Mame Date modified Type Size
| dema fieldtci T¢I File 7,663 KB
& This PC s
| Drains.tci TCI File 342 KB
3 3D Objects o T " . i
swamp to creek drain.tel 23/01/2019171:30 AM  TCI File 223 KB
m Desktop
= Documents
4+ Downloads
D Music
& Pictures
B Videos
. Local Disk (C:)
s USB Drive (D)
w USE Drive (D) Wy X >
File name: w ' T3RRA Cutta Project (.tci) ad
Open Cance|

Use the file explorer to find the project file, select the file, then press the ‘Open’ button.
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E ® o © O

Browse file location Show all files Find manually Ok Cancel

Choosing "Show all files' will start a scan of your computer's C: drive. A list of the T3RRA Cutta
project files will be populated once the scan has been finished.

Entering text in ‘Search’ will limit the displayed projects to only with matching file names.

) TIRAA Cutta =23 606620700 =

T3RRA Cutta Projects

Search:

Narne Lacation Last modified Size

Project for Manual tci CAUsers\TIRRA O2\Documents\Dema Data\T3RRA Cutt 10/24/2018 10:19:19 AM 2.65 MB

Demo Field with Draintci CA\Users\TARRA Q2\DocumentsiDemo Data\T3RRA Cutt 5/27/2015 10:24:50 AM 375.586 KB
616.2 KB

Demo Field_tci ChUsers\TIRRA Q2\Documents\Demo Data\T3IRRA Cutt 1/11/2014 10:37:56 AM

Scanning.

Progress bar in the lower right indicates scanning in progress
Once the desired file has been found in the list, select the file and press ‘0K




T3RRA
v

Once a file has been selected and loaded, the wizard page should appear and show the stage

that the project is up to. If applicable, you can proceed directly to implementation.

ﬁ f ‘ ﬁ x g | ¢ E = 0
— LY -
- R = e
Save praj. Recards Full 5em Day/Night Settings Open Manual Report Exit

New proj. || Load proj.

?é Connect to John Deere™ iGrade™

# to begin machine control

Press
Start

V A design surface exists 0 Mo drains exist 0 No levees exist

When ready you should press ‘Start' to implement your design. You will need to accept the

Disclaimer to begin machine control.

Disclaimer

Caution! Implementation of an inappropriate design may
require extensive and expensive remedial action.

By proceeding you agree that you have verified your design

Ok Cancel
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Save project '
Saving a project allows you to return to it at a later time and ensures that you B
have a copy of the data in case of accidents. We STRONGLY recommend Save proj
periodic saving of your projects in order to guard against data loss. '
atie@mas B &0
The ‘Save project’ button can be e S B
found in the top left corner on any of | P oo
the main wizard pages. % N A
G, & Em R
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The 'Save proj.' button presents you with

. &) save File = o %

screen that allows you to save using the
following structure. &Grower
You can enter: ‘ :

o Grower il

Farm Name .

: Field Name @INew Farm Name

e Project Name
Or you can choose a previously saved valug in
any of the fields from the drop down list. MNew Field Name I

Pressing the final 'Ok will save the project and
add the file T3RRA's structured file saving area.

New Project Name

It's recommended starting the project name with the year and season

‘Manually Choose Location' allows you to select | Manually Choose Location Gyl |
an alternate location to save to. :
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.@Save As

« v A o » This PC » USB Drive (D2) » v U Search USB Drive (D)

® v x|

Organize - New folder
m Desktop i Name Date modified Type Size

A D g Demao Data 23/01/2019 3:39 AM File folder
4 Downloads

J Music

& Pictures

B Videos
2. Local Disk ()
=~ USB Drive (D3)

w USB Drive (D))
Demo Data
File name: | Demo file

Save as type: T3RRA Cutta Project (.tci} »

4 Hide Folders Save Cancel
¥

R el

When manually choosing the save location there are two ways of navigating to where you would
like to save the file.

1. You can use the left portion of the window to navigate through folders to find the
desired save location.

2. Using the main section in the center of the window you can navigate to the desired file
save |ocation.

Once you have navigated to the location where you would like to save the file, enter a name for
the file and press the save button.

NOTE: Project files are normal Windows files and can be stored anywhere on the computer. We
recommend that you regularly copy your files to a location off the in-cab tablet in order to have
them stored safely in case anything happens to your tablet.
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Autosaving

T3RRA software autosaves project data at approximately 5 minute intervals. This is to assist in
case of accidentally closing the software, or software or hardware failure.

Autosave files have the same name and location as the open project, with the additional suffix
“backup’.

|_| manitoba.pctgdp 13/06/201810:40 ...  PCTGDP File 643 KB
|j manitoba.tci 8/09/2018 5:36 AM  TCI File 1,479 KB
|j manitoba.tci.backup 12/06/201911:12 ...  BACKUP File 3,703 KB
| | second download.pctadp 30/04/2077 515 PM - PCTGDP File 3142 KB

When a project is loaded a check is made to see if a backup exists for that project. If it does and
the backup has a newer date/time stamp associated with it, you will be given the option of
loading it.

An autosave file has the same format as a regular project. From within Windows Explorer you
can rename the autosave file and remove the .backup extension in order to keep both the
original file and the autosaved version.
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Wizard

Cutta Ditch Plane Levee Survey

The ‘Wizard’ is home to the primary functions of T3RRA software and the place where you will
find the tools used to survey, design, and implement.

9210285 BE & O

Mew proj. || Load proj. || Save praoj. Records Full Scrn || Day/Night Dpen manual Report Exit
I

9 T3RRA Wizard: 2 137

This wizard will guide you through the basic steps of
creating and implementing a control map using the "T3RRA” methodology.

Settings

The steps are:

Step 1:  Collect elevation data and/or drain paths

Step 2: Process any collected elevation data

Step 3: Analyze the elevation data and design a control surface
Step4: Connect to John Deere™ iGrade™ and implement your design

f to load a saved project

Click on “ Collect " to begin a new project, or press [, ]
Load proj.

G %

| : l Collect Surface | Design Apply

TP 3




T3RRA
v

The wizard will guide you through the 4 logical steps involved in the T3RRA software process.

Step 1 Step 2 Step 3 Step 4

Surface Design
If you need to start a new project you are able to return to the ‘Main
Page/New Project Page’ by pressing the ‘New proj.’ button found in the top
left corner of all wizard pages. New proj.

e A toe
] .
S Eie
Collect

T3RRA Survey does not have ‘Design’ or ‘Apply’ (Implementation) wizard steps. Sections in this
manual relating to these are not relevant to TSRRA Survey. Survey
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Common tools found in the Wizard

There are several buttons that can be found on many wizard pages.

Show button text

Zoom Controls

Choose Model/Layer

Image Overlay

¥ 60
GPS Controls (limited to surveying and implementation) |-€5- >

Lon; Lat:
148379692 -23.430064

Markers (limited to surveying and implementation)
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Start and Stop commands
(limited to surveying and implementation)

Delete Drain (limited to surveying and surfacing) i é

Extend Drain (limited to surveying and surfacing) "";‘-.

Split Drain (limited to surveying and surfacing) Saowi
AP

Delete Points (limited to surveying and surfacing) A

68
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Tracking Options (limited to surveying and
implementation)

Screenshots m

Battery power indicator 100% ] [
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Show Text Button

Show ]\
Button

Text

Tt

This button can be found in all the map pages. It allows the user to switch the buttons from
showing icons to showing text. This button can be enabled or disabled using the checkbox
‘Settings > Application > Show icon/Text button'.

.| Show icon/text button Show zoom buttons Collection Beep

Show | Change

h

Button | Overlay = Surface Full Settings =~ Return

Text  Model |

& [0 14

For a youtube video tutorial on showing button text and zoom controls
visit https://voutu.be/LIbVzyvFyd| or use your phone to scan this barcode
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Zoom Controls

There are multiple methods available for zooming your map.

The first method that can be used is the 2-finger pinch controls. By
pinching your fingers together on the screen you can zoom out and
by moving your fingers apart you can zoom in.

The alternate method is the use of zoom in and zoom out buttons that
can be added to the bar along the top right.

The zoom buttons are not shown by default. To enable these buttons check the ‘Show zoom
buttons' box under ‘Settings > Application’.

Slope Display:

| Show zoom buttons

Estimated Cost

Independent of these zoom controls is the 'Zoom to full' button, this button K ’
does NOT need to be enabled. When pressed the button zooms the map in or + |
out to the maximum size that shows the entire surface grid of the map. ' ‘
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Image Overlays

field.
screen (Shown right).

Add image

This is the primary method for adding overlay
images to the field. When the button is
pressed a file window will open to select the
desired file. The file types that are currently
supported as overlay images are .KML and
TIFF.

Load image from JDOC

Images from the John Deere Operations
Center can be downloaded into the image
overlay. This is useful for comparing previous
data (such as yields) with current survey data.

Delete images

Overlay images can be deleted by unchecking
the box next to them and pressing the ‘delete
images’ button. This will delete the layer from
the available list.

Transparency

Overlay images can be set to be transparent
so that layers below them can be seen. Check
the box to the left of the layer and then press
the transparency button on the right side.

Image overlays’ allows geo-referenced image data to be imported into a g

The image overlay is accessed by pressing the button at the top of the

T3RRA
v

| Upload a geo-referenced image (eg KML or tiff)
and use as a reference layer

do

| ‘ school road area

Add overlay

]

" Lij NE-36-06-03-W1_Visual_RGBhighresolution

Actual Surface

%=

{ Tips
| You can drag each line to adjust where the
| image sits (above or below the main layer)
You can reopen this window to change the
transparency
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Layers
Pressing on any of the layers will cause it to be displayed over the others.
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Choose Mode/Terrain/Layer

When viewing a map you have a variety of display options.

Mode !.

2D View - By default the map will be displayed in
a 2D aerial view. View Settings (=0

Mode

3D View - When switching to
3D view the map will show all el | =ea

the terrain as small hills and mEs | ===
Q me 1

valleys. In this viewing mode if = || s
you press the vertical scale

Terrain Layer Project Swapper

magnifier (shown here) it will
increase the exaggeration of , Swap between projects
these hills and valleys so that they can be more on the fly

easily identified. Add Project
The focal point when viewing in 3D can be f\/
changed by quickly double tapping on a position. i % Test project{current

Terrain %‘ Elevation

This refers to the source for the 3D topography e
of the map. There are 3 options: N

Cut/fill

Original - this terrain viewing mode shows the
map as the original surface prior to any dirt being

moved. f\/

Design - This viewing mode shows the design
that has been applied. This is the surface that you
are attempting to reach at the end of the dirt moving process.

As applied - Displaying the map using this method shows changes as they occur. It shows a
real-time representation of progress as work progresses (this terrain is only available if ‘As
applied’ mapping has been enabled in the machine tab of ‘Settings’) Cutta Ditch
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Layer
These are images that are displayed over the
terrain. Options are:

Survey - This layer shows all the points that
were collected during surveying. It allows you to
easily see whether points that were collected
are for drain or field. (only available when
surfacing)

Elevation - Displays the map in a Red to Blue
gradient scale with Red being low areas and
Blue being high areas.

Cut/Fill - Shows where the design will be
taking dirt from and where it will be putting it.
Coloring of this layer depends on the Cut/Fill
color scheme in effect (Settings > Application).

Pass - This layer displays how many passes you
have done over an area. (this layer is only
available once pass count tracking has been
enabled in Settings > Machine as shown below)

NI CHdRIE AS dPPIIEU LdILUldLIVITS
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View Settings

Mode

... aEn
A
. - -
20 View 3D View
Layer Project Swapper
. Swap between projects
o8 on the fly
» ® !
°» 0
Y-y Add Project

Test project(current)

Elevation

Cut/fill

For a youtube video tutorial on modes and layers visit

https://voutu.be/x5FryIWiptk or use your phone to scan this barcode
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Choose Model/Layer Cont.
Project Swapper:

Project swapping is a unique function for T3RRA
software. It allows you to load multiple projects
and switch between them easily without needing
to constantly save, close, and load files.

When swapping between projects, it is important
to set zero. Then before implementing, make
sure you save each project. By setting zero and
saving you will not have to re-zero your system
when swapping between projects.

‘Add Project’ will open the same window used
for loading a file.

Once you have loaded a file, it will be added to
the list in the bottom portion of the window.

Pressing any of these files will swap you to that
project.

All files that are loaded are subject to normal
autosave backups.

NOTE: Projects are stored in memory. Loading
too many projects may cause performance
issues. We recommend not loading more
projects into the ‘Project Swapper’ than are
needed for the current job.
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Project Swapper

Swap between projects on
the fly

Add Project

Test project(current)

test 2

test with drains
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GPS Data

In the lower right corner of the screen is the GPS information
button. It displays the latitude and longitude of your current position
as well as your current heading.

X 0
oy 60..

Lon: Lat;
148.379692 -23.430064

NOTE: Right-clicking (press and hold) on this button will reveal a context menu with the option

to display coordinates in UTM format.

When you press this button the ‘GPS Info” window will open with more detailed GPS

information.
GPS info
Serial port parameters | [Waming Thresholds
Com port| COM1 Baud rate 38400 Idle Timeout |5} Seconds  Max VDOP 2
- ' RTK Timeout 121 Seconds Min Satellite Count | 7

COM1,38400,8N,1,N

0.000s g
Name Lat Lon Altitude Num Sats Fix Time  Last Correction VDOP Speed Heading
Tractor  -38.22697 151.21439 352.24ft 10  RTK 1:17:01 AM 0 sec 19 000 70.68
10  RTK 1:17:01 AM 0 sec 0 000 7068

Implement1 -38.22697 151.21439 352.24ft

Close Port ‘ Close this window

This window provides the following information:

Serial port parameters: displays the current settings for the com port and baud rate that
is being used. There are flashing arrows which indicate that the software is sending and
receiving information.

Warning Thresholds: used to set limits for certain parameters. When these thresholds
are being approached the borders of the screen will flash orange, once any of the
thresholds have been exceeded or connection to GPS is cut the borders of the screen
will flash red.

Output: shows all the GPS information currently being received.
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Serial port parameters

Gom port: The Com port # is assigned by the
adapter. In the drop down box you can find all
available com ports. It is important that this is set COM1 384008 N 1N

to the serial port that is physically attached via 0,000 ¢
cable to the iGrade™ Application Controller.
Diagnostic information about current serial ports can be found in the Windows Device Manager.
One way of accessing this Windows tool is via the button in “Settings > GPS’.

Settings

Application | Machine | Project | Limits | GPS | Advanced

Serial port parameters

ComportCOM1 | | Baud rate|38400

| |Defau|t serial port parameters |
Com port: |CCI-M1 || Baud rate: 19200 | |

¥l Warn if non-essential GPS data is being received

COM1,19200,8,N,1,N

Serial port raw data

Open Device Manager Clear| Open

Baud rate: The speed at which the system talks to iGrade™. It is important that this matches the
iGrade™ settings or the T3RRA software will not be able to talk to iGrade™. When connected to
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iGrade™ v1, set the baud rate to 38400 in iGrade and T3RRA settings. When connected to
iGrade™ v2, set the baud rate to 115200 with NMEA Message Type set to “All”. Ensure the baud
rate in iGrade™ and T3RRA settings match.

Warning Thresholds

!' Warning Thresholds
|dle timeout: If no GPS messages have | i Timeout 5| Seconds Max VDOP B
been received in this time period an error | Rk Timeout 121 Seconds Min Satellite Count 7

warning will show.

RTK Timeout: This monitors the time since the last good RTK correction packet was received. It
should not normally be set above 10-20 sec.

Max VDOP: Vertical Dilution of Precision is a measure of the altitude accuracy. For the most
accurate implementation you will want this value as low as possible. Setting lower than 2 may
cause interruptions in the use of T3RRA software as satellites change position throughout the
day.

Min Satellite Count: Sets how few satellites the GPS needs to see hefore a warning is shown.

Output
Name Lat Lon Altitude Num Sats Fix Time  Last Correction VDOP Speed Heading
Tractor  -38.22697 151.21439 352.24ft 10 RTK 1:17:01 AM 0 sec 19 000 70.68
Implement1 -38.22697 151.21439 352.24ft 10 RTK 1:17:01 AM 0 sec 0 000 7068

Lat & Lon: Your current location coordinates (latitude and longitude).
Altitude: Your current height (Displayed in chosen measurement format) above sea level.

Num Sats: The number of satellites that your GPS is currently tracking. This is linked to the Min
Satellite Count in Warning thresholds and provides an error if this number drops below what is
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set there.

Fix: The type of position solution calculated.

Time: The current GPS time.

Last Correction: Time since receiving the last differential correction message from the base
station. Should be as low as possible for the most accurate readings. It is linked to the RTK

Timeout in Warning thresholds and will provide an error if it exceeds that time limit.

VDOP: Vertical Dilution of Precision. If this number exceeds the value in the Max VDOP in
warning thresholds it will show an error.
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Markers

Markers on designs allow for setting points of interest at user-selected
locations. This includes using a marker as a benchmark “control point” location [
in the design. To use a marker as a Benchmark location, refer to ‘Set Zero
using a marker’ in the Implementation section of this manual.

Set marker - use this tool to set a marker on the map. Markers are always
placed at the current location.

Marker label q

When a new marker is created a window will appear
. Please enter marker label:
allowing a name for the marker to be entered. |

For a youtube video tutorial on setting markers visit
https://youtu.be/sk/BdYk62K8 or use your phone to scan this barcode

Edit Marker - this opens a window that allows you to select any marker on the
map and edit it.
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The ‘Edit Marker’ button will open the below window allowing you to see the information of each
marker that has been placed including heading, distance and height of the marker relative to

your current position.

Pressing the button next to the
marker name will let you change
the name of the marker.

The buttons at the bottom of the
window allow you to select all the
markers, delete the currently
selected markers, export the
currently selected markers and
close the window.

Edit marker
Select markers to edit:
Name(height) Narth/South  West/East :i?li'gr}:nce Distance Heading
Test marker(115566ft) (& 1482 1172R  0a3f 1873 413
Select All 'I Delete | Export | Close
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Start, Pause and Stop controls

In the Surveying and Implementation screens
the ‘Start’, ‘Pause’, and ‘Stop’ buttons are
used to control the beginning and ending of
the relevant activities.

These buttons do have slightly different
functions depending on when they are used.

Normal function:

During normal function these buttons will act in the following way.

‘Start’ will begin the system either surveying data or implementing a design. It will also start
logging path counts (if enabled).

‘Pause’ is only applicable to Surveying. The use of the pause button in surveying is to allow you
to continue a path after moving around obstacles. For example surveying a drain, pressing the
pause button and moving then the start button will tell the system that the same drain continues
where you are.

‘Stop’ will stop the surveying of the area or the implementation of a design. Using the stop
button in surveying tells the system that when you press start next it is a separate area. Using
the same example as pausing, if surveying a drain pressing the stop button moving and then the
start button will tell the system that this is a new separate drain.

Drain Surveying function:

The ‘Start’ ‘Pause’, and ‘Stop’ buttons will change function slightly when the software is set to
survey drains.

‘Start’ will start the system surveying a drain.

‘Stop’ will end the current drain survey. Pressing ‘Start’ after this will start a new drain.

Pausing collection is designed to allow for situations where the collecting vehicle cannot
physically traverse a section of drain line.
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Survey point edit controls

When modifying survey collected data there are a couple of tools that share function between
drain and field survey data.

Common tools in drains and field survey

During surveying and surfacing, there are ‘Delete points within a circle’ and ‘Delete points
along a line'. Two tools that are available to edit both drains and fields survey points. Telling
them apart at a glance, the field tools will have the circles in the icon while the drain tools will
have squares in the icons (as shown below).

N~ e s

'-.-"-.. 'o.o"o.. ngaln, ‘o".'o.
e IRV

Drain Field Drain Field

These two functions operate in very similar ways. Press down on the screen at a starting
position and then drag away from that position to define the extent of the deleted area.

'Delete points within a circle’ will delete everything within the circumference of the drawn
circle. Press down at the center of the circle and then drag outwards.

'Delete points along a line' will delete all consecutive points between point A and point B. Press
down on the point where you would like to start, drag the point to an end point. All points that
had been collected on that path between these 2 points will be selected to be deleted.

While these functions are in use their buttons will display large red circles on them. This
indicates that deleting is active. This is to help make sure you do not accidentally delete things
while trying to perform other tasks such as moving the screen or zooming. Pressing the buttons
will cancel selection.
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When one of these tools has been activated you can begin selecting points to delete.

To select an area, press and hold where you would like to start and move to the end point of
what you want to delete. Or in the case of the circle press and hold, dragging until the circle has
everything you want deleted inside it. A blue dotted line will show what you are about to select.

-———

- o

Line Sele Circle sélection .
r

o

Once selections have been made press the delete button to confirm that you "I

want to delete that area. ) é
K

DOm0
For a youtube video tutorial on deleting points visit
https://youtu.be/Q0581DSU7i4 or use your phone to scan this barcode e

(=]
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Drain specific edit controls

The following tools become available in the ‘Collection’ and ‘Surfacing’ stages if drain survey
points exist.

e Delete drain
e Extend drain
e Splitdrain

id . .0

% tH .,

Delete drain i
This button allows you to delete complete drain paths from the project. &

Delete Drain

Select drain(s) to delete:

Drain 1

After pressing the 'Delete drain’ button a window will appear
with a list of available drain paths. Select a drain from the list, |
and then delete it.

Delete Cloze
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Extend drain

|
u ul,
Hgl™ .
.,

This tool allows you to arbitrarily extend a drain from either end of the ’
surveyed path. This can be useful if the drain needs to extend to a location that
was not directly accessible by the surveying vehicle.

Pressing the 'Extend Drain’ button will bring up the below screen. This screen allows you to
extend the drain in whatever direction you wish.

The red arrow shows the direction in which the drain will be extended, as well as which end of
the drain will be extended.

Collecting in 20

| Layer: Survey

Extend Drsin = . A
Use the controls on the left hand side to selecta drain. | wicun: ej./?ﬁ & {I§§
Then choose the length, elevation, and direction of the  jeeses =72
extension. ok

# Use Relative 1 Lse Absalute
‘Relative elevation’ is a value relative to the last e [
elevation point collected. It places a point relative to the [*=<= == 7
|ast elevation either +/-. i

‘Absolute elevation’ allows you to extend the drain line
to a known elevation. It provides the last elevation
collected for reference.

For example, to extend the drain 1ft below an ending
elevation height of 100ft:

Relative -1ft

Absolute 991t

Once you have finished making these adjustments press the ‘Extend Drain’ button.

For a youtube video tutorial on extending drains visit

https://youtu.be/G3HOhuO0QewQ or use your phone to scan this barcode
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Split drain

Split drain allows you to split a drain into two separate drains. s /

For a youtube video tutorial on splitting drains visit

https://voutu.be/slorWX6Yhds or use your phone to scan this barcode

First select which drain it is you wish to edit from the 'Which drain to split? drop down menu in
the bottom center.

Split drain n

1222ft

12214

Elevation
12201t
2

1219t
R

_* T T T T R T T T T T T T T ¥ T T L T

Oft 200ft 400t &00ft 004t 1000ft 1200 1400ft 1600

Split at Distance : (917  [ft « ° ' *

Which drain to split? |Hook 1

New drain name Hook 1 Split

Split Drain’

At Paint | | Cancel
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Once a drain has been selected you can press anywhere along the drain profile. A blue arrow
will appear to show where the split will occur. The arrow can also be moved using the left and
right arrows found to the right of the "Split at Distance’ option.

Create a Marker for referencing by choosing the Marker button.

Name the new drain using the ‘New drain name' text box. Once you are happy with all of these
settings press the ‘Split Drain At Point' button to apply the split.

NOTE: The new drain name cannot be the same as an existing drain. The ‘Split Drain At Point'
button will become disabled in this case.
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When surveying or implementing there are 4 options that control how vehicle location is
tracked on the screen in 2D. The options for 2D tracking are ‘Scroll’, ‘Center’, ‘Dir. up’, and

‘Manual'.

Scroll

This option will show the GPS position indicator moving freely on the screen
and will move the screen as the indicator approaches the edge to ensure that
the indicator is always present on the screen.

Dir. Up
When the Direction Up’ option is active the map will rotate to make sure that
the direction of travel is always to the top of the screen.

Center

The Center option has 2 parts, first it locks the indicator to the center of the
screen so as it moves the map moves to make sure it stays in the center. The
second part is that the map is locked to always have north at the top of the
screen.

Manual

This option makes it so that the system does not lock the direction of the map
or fixate on the location of the indicator so that even while surveying or
implementing you can inspect other sections of the map. Caution: in this mode
the vehicle icon can move off the edge of the map.
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3D Current Position Tracking Options

When surveying or implementing in 3D there are 2 options available. The first option is ‘Follow
Tractor’ and the second option is ‘Stop Following'.

Follow Tractor — )
This option keeps the tractor at the center of the screen at all times, the

camera will be placed behind the tractor when pressed.. While in 3D viewing

the camera can only be moved to view the tractor from various angles and will 0
rotate with the tractor as the primary focus.

Stop Following

This option stops the camera from following the tractor. While using this
option the tractor is able to drive off the edge of the screen and the camera
will not follow it, however whenever a change is made to the camera angle it
will snap back to the tractor's current position and use the tractor as the focal
point.

/o\
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Screenshot

In the top right of any mapping window is a small button with a
camera. Pressing the camera button will take a screenshot of what
currently on the screen.

After taking a screenshot a pop-up window will appear (shown below). Pressing ‘Yes’ will open
the folder where the screenshot is saved.

Screenshot complete n

Would you like to browse the folder where the screenshot was
saved?

Yes No

Battery Level

In the top right of the screen next to the screenshot button you will find the Battery level
indicator.

This indicator displays the tablet/computer's battery level and whether it is plugged into power
or not.

100%[

N ” - A E‘r
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Data Collection/Surveying
Cutta Ditch Plane Levee Survey

NOTE: See the previous section ‘Common tools’ for in depth information about certain of the
controls within the Data Collection/Surveying section.

7LD 0 =

Newproj. | Loadproj. |~ Save proj. Full Sern Day/Night Settings Open Manual Report Exit
i
. 2 § Collect elevation points or drain paths
. e

Tip:  Drive the boundary as part of your collection procsss.

A f‘: ?
Press to import previously exported data, or press & 3.: to collect new elevation data

Impurt

No elevation data exists
No drain paths exist
No boundary data exist

:
ol

Intra,
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Surveying Overview

The “Collection’ wizard step allows you to collect elevation heights from your field. This is done
to create a topographic representation of the field surface.

In T3RRA software collection is normally accomplished by driving over the surface of a field
while logging GPS elevations. Once sufficient points have been collected (surveyed) they are
then processed in order to create a Digital Elevation Model (see definitions). In T3RRA software
we refer to this process as ‘Surfacing’ and this is performed in the next wizard step.

The key concept with surveying is: “Collect enough points to create a good surface, but no
more'.

If you do not collect enough points from the field you will end up with a poor representation of
the field. If you collect too many points you will have wasted time and fuel in order to create a
surface that is not markedly better than one created from fewer points. As well as the number
of points collected, the accuracy of the final surface depends on where the points are collected.

Getting a good representation of the field surface is not a difficult task. Getting a good surface
representation while minimizing time spent doing it requires more effort and experience.
Figuring out the total number of points to collect, and the best pattern to collect them in, is an
art that requires experience. If you do a lot of it you will soon start to understand how to
improve and optimize your surveying technique.

However, new and casual users need not despair. In general, we would advise users not to
attempt to optimize this activity too much. Extra time spent getting a good survey is usually
insignificant relative to the time spent moving dirt. A thorough survey and an appropriate design
will save far more dirt moving time than any time added while over-surveying.

Also, be sure to read the section ‘Surveying fips’ later in this document.
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The ‘Collect’ wizard page

If you are at the Main Page and want to begin surveying first press the 'Wizard
button.

*

Wizard

9t DD Y 8 ao

New proj. || load proj. | Sawe praj. Full Sern Day/Night Sattings

g T3RRA Wizard: 2,100

This wizard will guide you through the basic steps of
creating and implementing a control map using the "T3IRRA™ methodology.

The steps ara:

Step 1:  Collect elevation data and/or drain paths

Step 2: Process any collected elevation data

Step 3: Analyze the elevation data and design a control surface
Step4: Connect to John Deere™ iGrade™ and implement your design

1

Click on ” Collect ™ to begin a new project, or press =T to load a saved project
Load proj,

= -. » : ] E..E? :.:.::m .,
S | 2| ¥

Then choose the second wizard step ‘Collect’ at the bottom of the page. This :'
will take you to the ‘Collect’ wizard page. .
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92 & & e s g a o

Day/Night | Settings Report Exit

MNew proj. | Load proj. | Save proj. Full Scrn

o
sel

Collect elevation points or drain paths

far
Tip:  Drive the boundary as pan of your collaction process

| HH
s

Press to import data, or press iad to collect new data
Impart Start

o No elevation data exists o No boundary data exists

0 No drain paths exist o No marker data exists

i Intra. 4 ;I;-I ! ! [ i

You are able to import existing data from other sources (such as CSV for Field and Drain
surveys). Press the 'Import’ button to import existing data.

Magic Figdd
Plane ey Marker i

To begin collecting elevation points use the ‘Start” button (in the center section 2% A

of the screen). If data has previously been collected this will still be present 2o

when you enter the mapping screen. o %o

. Collecting in 2D | Layer: Survey _@_ 22%D.
Current Coliection mode | = i

o e 2 % [J & #° 3 %

b - S:::;;r Guidance |  View Scroll 20 View Full Settings = Return

I i O

‘ fEE LR ° @_

We consider it best practice to drop a marker for reference prior to beginning
any survey. Do this at a location you know you can return to reliably. This will
assist you in shifting the survey points in the future should it become necessary
to do so.

Before collecting elevation points you must decide whether you are collecting
data for a full field, for a drain or a boundary. We distinguish between these three
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collections because the way the data is processed in subsequent steps is quite different. You
can however collect drains, full field and boundary surface points at the same time by swapping
between them as required. Survey modes are swapped between by pressing the survey button
in the bottom right of the screen until the icon for the type of surveying you wish to do is
displayed or until the text in the top left corner of the screen reads as the type of surveying you
would like to do.

NOTE: Best practice is to not overlap different survey types. Instead, press Pause when traveling
over different survey points then Resume once clear.

(the icons below: Field survey on left, Drain survey in center, Boundary survey on right)

..‘. —II'- . B ’
T L
_. 0 "u) H So—

o ®
To begin collection select the “Start’ button. l @ (B~ E
-

The ‘Pause’ button is used to finish data collection while moving

around obstacles or avoiding replication of survey points, while the iy

‘Stop button is used when data collection is finished. 2
®

When all collection and editing of data points is complete

use the ‘Return button to return to the main ‘Collect’ ' O Keep changes to elevation points?

wizard page. You will be asked to confirm keeping changes
to the elevation data.

Yes No
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At this point it is recommended that you save your project. If you wish to
save the file externally use 'Export’ wizard step ‘
B

Design | |

A '
.
.
u

l Intro. L Collect |

NOTE: You should always use ‘Save proj.’ to save your T3RRA project. This saves in the native
file format and is the easiest file type to reopen in T3RRA software. Exporting is optional, and

depending on the type of export you perform you may not always be saving all the information
that exists with your T3RRA software project.

Surface |

[=] B [m]
For a youtube video tutorial on exporting survey data visit :

hitps://youtu.be/ikGuh/ZYBri8 or use your phone to scan this barcode B
Dikat
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Surveying with extra sensors (T3RRA =

Choose your sensor data type:

Survey only) |

T3RRA Survey allows you to bring data in from additional survey GPS data (inc. Elevation) |
types. When you hit the “start” button to begin surveying, you willbe J
presented with various options. b
Choose the first option (GPS data) if you don't have anything ! | Duslem 15 dat

additional to collect with. ‘ |i

DualEm 21S data

After choosing your sensor, the collected elevation points will be l'
based on the sensor, so you get a color gradient showing the ‘
collected sensor data. The “Current” in the top left of the screen will | Geonics Emse-wik2 data

also show your current sensor value. by '

DualEm 421S data

Depth Sounder data

The GPS screen will allow you to debug the sensor data

| serial port | Waming/Ermo: Configurati | ||"""I |
, e o [ e |
After you've selected your sensor,  [&° S e 4 ¥ reqared
RTE Timeout | 30 seconds
. Max VDOP | 2
surveying works the same as for Qe
Currert | Raw GPS Dats | Raw Sensor Dats
the other tools. so read on to learn T T,
’ B4 VASHEAMALNL+AGDEMMN/ fw==-BE4 VASHF AN ZTI100EAMK, /10GhKAATNGF L Ieo
. . VAAHFRAAL IRESWDEANMK/ /100h g« -B63 AACTI4Im/ ANSAX T/ /VAaHFQAA L cB5LIADE -BES |
more about the available options to e e o T e ey L

you.

Sensar Inactive
W aren’t getting any clata from your se
Ty

H OW to expo rt/vi e W s u rveyed da ta chacking your satup, including cal:!inI;‘:nd any software that méght be mis-configured. Adjust the GPS
Timeout if this message is flashing on and off

To export all the data gathered in s
the survey, go out to the wizard

step and go to the final step “Export”. Currently, “CSV” and “PCT AgCloud” exports will allow the
sensor data to be retrieved.
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Field Surveying —_—
When you enter surveying you will be in Field surveying mode (except in T3SRRA : : :
Ditch where Drain survey mode is the default). Points that are collected in field o % o
survey mode are shown on the map as circles. o %e

We do not require you to collect a field boundary when surveying. Some do consider it best
practice to drive the perimeter of a field regardless, collecting elevation points as they go.

When surveying fields travel slowly across the field to ensure that plenty of data is recorded for
an accurate representation in later stages.

ecting in 20 | Layer: Sury

ol
65617 Feld m/@m- Qg
[ 7 24
527.86ft 534.63ft % ?

.-_.:-_.

i ¥
N 1
iy 13 &
13 ] - 54 : 3
O S g:
1
i -

fd | % Mw@)"‘OO““

We recommend between 30-50 feet (9-15 meters) between survey passes to ensure that
enough information is gathered. The “best” spacing is dependent on the specifics of the work
being done. The wider the swath that is taken the less information that is gathered.
Collected points can be deleted using the two available methods:

e [elete inacircle.

e Delete points in line.
Markers can also be placed and deleted.

FVEVIVIVITT
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Magic plane )
The Magic plane is a shortcut method for creating a plane of survey points t:::::
without actually having to collect them. This can be used when the grade and 23a%e

direction of the desired plane is known and getting accurate cut/fill volumes
is not required. An example would be a building pad.

NOTE: If you use ‘Magic plane’ as your original surface you are unlikely to be able to create an
accurate cut/fill map. This is because the newly created plane is unlikely to match the actual
real world surface. Any cut/fill map created from a design you place on a ‘Magic plane’ will be
relative to it, and not the real world surface.

Start Point - The 2 options available are center or Magic plane
edge, this will generate the magic plane with your =

current location (or the location of some pre-existing | | ciart point ® Center @ Edge
surveyed points) at the center, or at the center of an Field Length 328,084 &
edge. Feld Width 328084 ft

Direction 90 %
Field Length - This is the length of the magic plane and | 'gope percentage 0~

can be adjusted as needed.

Secondary Slope
Field Width - This is the width of the magic plane and % Enable secondary siope
. Slope Percentage 0 %
can also be adjusted as needed. _
I
Direction - This sets which direction the magic plane is Apply ‘ Cancel
oriented.

Slope - This sets the degree of the slope (as a percentage).

Secondary slope - This is enabled by selecting the “Enable secondary slope” check box. (the
secondary slope runs at 90° to the primary)

101




Drain Surveying Fo—
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T3RRA has a drain collection mode that you must use when surveying drain '-'_'

lines. The button is at the bottom right of the survey collection map window. '-)

lacting in 20 | Layer: Survey E
x

<;,,.ﬂ o :f}’/“g e —
%:7 %;[ - 4 m“nQQ¢ _

ﬁf"’&*v‘?a"\ﬁ‘{®%w o _9’ {%4?

When in ‘Drain survey mode you must drive the length of the drain in order to collect the data.
|t doesn’'t matter whether you drive from source to outlet or vice versa. When points are
collected in ‘Drain survey mode the data points are displayed as squares.

Mailable features: — E—
e Deleteall or portion of drain ling. 19995' Drain 7ANE BIACHCR
e Extend drain’s length. il
e JSplitdrains.

(see Drain specific edit controls)

After you have finished surveying:
e Design drains from either
direction. s ||t #l ¢ s
e  (hoose Best-Fit, Multi-Fit, or 10 4hci Sk ® i 09'=2
Linear-Fit drain design.
e Add batters/backslopes to drains.
e  Export drains as guidance curves.

e

102




T3RRA
v

Boundary Survey

Boundary surveying allows you to survey the outer perimeter of a field
which can be used for Design purposes.

¢ Gy,

i
In T3RRA software the boundary survey mode is located in the bottom ¢ ¢
right corner of the survey screen and is accessed by pressing the survey
mode button until the boundary survey mode icon is displayed and ‘Boundary’ is displayed in the
top left corner of the screen.

When using Boundary survey it is not required to survey the entire perimeter of the field. If you
start your system in one corner of your field but you know the position you want to start from is
directly across from you, you can survey the rest of the sides of the field and the Boundary
survey tools will automatically close the boundary line once you press the stop collection
button.

Collecting in 20 | Laye

| | | o
o5 soumin ﬂwgmg 2QQ 08

| ]|

To make a boundary with few points (as shown above), simply start collecting a boundary while
stationary, then pause collection while traveling to the next corner. Once at the next corner,
resume collection for a few seconds, then pause to go to the next corner. In this way you can
collect a boundary with only the points you want, but you can use the delete points tools to thin
out extraneous points as necessary afterwards.
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There are 2 tools specific to only Boundaries: Delete boundary, and Scale the boundary.

Delete boundary: allows you to delete a specific boundary if multiple have been |
recorded or if you wish to start the surveying over again. Elevation points thatare | .é
collected while recording the boundary will remain even after the boundary has |
been deleted. * ]

L J

< ==

Scale the Boundary: this tool allows you to expand or retract the size of the
boundary lines by moving each boundary line a set distance away from the original '

0
position to a maximum of 98ft (30m) and a minimum of -98ft (-30m). ? |
o ¢

Exporting boundary information: Boundary survey information can be exported as Shapefiles or
as KML files

For a youtube video tutorial on Switching between survey modes visit
https://youtu.be/CFoOmHY6tG8 or use your phone to scan this barcode
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Survey Guidelines

| S B
No matter what type of surveying you are doing you are able to implement .':." o
guidance lines on the survey surface by pressing the guideline button atthe | #° ..':0'
top of the screen. Al

The guidelines button will cause a pop-up window to appear on the screen offering you several
options in regards to how the guidelines will be placed. The default inputs for the pop-up

window is through point A and Point B. These points Guidance [ |
can be set in 3 different ways Set values to make a new AB fine.
1. If you know the latitude and longitude for Type: Point A + Point B
the points they can be input manually. lsitde  Longiuce

2. Drive to Point A and click “Set” then drive to PointA| 0000000 | 0000000 ||Set! | Using marker
Point B and click “Set”. .

3. If you have recorded markers you are able to
use their GPS locations for either or both of
the points.

Point B 0.000000 0.000000 || Set = Using marker

Track spacing 65.62 ft

Create Cangel

If you do not wish to use multiple points there is an .
alternative of using a single point (Point A) and your | >t/ makeaev Abne
current heading. Like with using 2 set points Point
A can be set using known latitude and longitude, Litide:  Lovgilye |
current position or a set marker. The 2nd point in PointA| 0000000 || 0000000 | (SER FES A
this option is then replaced with your current
heading which can be manually adjusted to a

heading of your choice. Track spacing | 65.62 [f

Type : Point A + Heading

Heading| 2462

Create Cancel

Once the line creation method is selected the
guidelines will then create a central line from the
information provided and radiate lines moving out from it at spacing equal to what you have set
in the ‘Track spacing’ section at the bottom of the pop-up window.

The lines made with the Guidelines tool will appear blue on the screen with the center line
appearing red and the nearest one to your current location being highlighted bright purple.
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In addition to the highlighted line, a light bar at the top of the screen will display a visual
representation of how far you are from the nearest line, a measurement from the nearest line
and an indication of which line it is displaying.

The line indicator is written in a method that represents the direction you are moving away from
the center line and which number line it is from the center line. In the below image that shows
the lightbar with measurement and line indicator, the line indicator reads E2 meaning it is the
2nd line heading east from the center line.

Collecting in 20 | Layer: Survey

T )C=0.50" 8000000 &

e JAZ200RCQGE

i \ ®@|ii 0
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Surveying tips

Tij /ps for Collecting Elevation Data
Use a vehicle where the GPS-to-ground offset will remain constant (such as a tractor, truck, or ATV -
not a harvester or self-propelled sprayer that will shift vertically depending on load).

If the field you are surveying has wheel ruts, either stay in them or stay out of them. Do not alternate
between them.

Do not survey in fields where there will be variable wheel sinkage - ie., if part of the field is wet and part
isdry.

Trace the course of any waterways and banks you want to include in the elevation model. Drive the
centerlines of such features, and also drive the shoulders.

Ensure that your base station is within 1.5 miles (2.4 km) of the area you are surveying.

Areas that exhibit a rapid change in slope will need to be surveyed more intensely (closer swath widths)
Survey at a slow enough speed so the vehicle does not rock or bounce measurably.

If you are using an implement based receiver to survey with, DO NOT alter the elevation of the
implement while surveying. If using a scraper mounted receiver, raise the blade to full height before

starting the survey and leave it at this position for the duration of the survey.

Save your data as often as necessary. Consider how long it would take to re-do the work you would lose
if your computer crashed at any point in the survey.

Use markers to set benchmark height/control points.

Collect elevation data on 30-50ft (9-15m) passes (no more than 80ft/24m). Complete more passes in
areas of the field with detailed terrain.

Try not to double survey areas. Use the pausebutton to skip over the already surveyed area before
recommencing.

Drop markers as required.

Points are logged once every 2 meters (6.6 feet). The data received between these points will be
averaged. This reduces the effect of noisy GPS (bumpy ground or bouncy implements).
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Preferably use 5Hz, as it will allow us to better compensate for noisy data.

Surveying FAQ
Q: Why are there gaps in the GPS surveyed data?

A: This can be caused because the GPS has stopped transmitting (check the connection) or it can be that
the user has hit “Pause” or “Stop” on the T3RRA Display. Pausing can be used when one needs to stop
surveying for a time and then resume from the same point. (ie, for a lunch break)

0Q: Are there any limits on logged data?

A: We will only record a data point once every 2 meters (6.6 feet). Any data received that’s less than 2m
from the last logged point will be averaged into one record.

0Q: What do we mean when we say we “average” the collected data into one record?

A: If we receive a GPS read every b0cm, we get 4 GPS reads every 2 meters. We take all of those data
points and average their position (latitude and longitude) and their elevation to produce the dropped point.
This allows us to compensate for the fact that the surface can be quite rough when surveying.

0Q: Why does the logged point always appear about 1m behind the tractor?

A: This is because of the averaging. As we average the position as well as the elevation it will drop 72 the
collection distance behind the tractor.
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Surfacing
Cutta Ditch Plane Levee Survey

9LiEEDN

New proj. Load proj. Save proj. Records Full S5¢crn Day/MNight Settings Open Manual Rep

W
o

-t
g

(0
'C:E!H Surface elevation points
B

0

Press !ml to create an elevation surface
fart

7 £

E
V Elevation surface exists

Export

"Surfacing” is a term used to describe the process of creating a continuous map (ie., a “surface’)
from all the discrete elevation data points collected in the ‘Collect’ wizard step. This is done so
that every location in the field (or work area) has an elevation point associated with it, not just
the places where GPS data was physically collected. The software estimates values in all the
blank areas between the survey dots. For every blank position on the map it looks a certain
distance in every direction to find actual surveyed points. This distance is called the ‘Search
radius’. Once it finds enough points it will estimate the blank location based on these points.

Upon exiting the ‘Collect’ step, T3RRA will attempt to automatically calculate the best search
radius and create a surface from the collected data. If you wish to view the surfaced data before
going to the ‘Design’ wizard step, pressing the ‘Surface’ wizard button (at screen bottom) will
allow you to both view it and make manual changes (if it does not match your expectations).
NOTE: if you make a change to the collected elevation points (for example: by deleting a drain)
you should re-run the surfacing step.
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Surfacing...
]

Cancel

data exists

J Elevatio

‘V’ Drain paths exist
0 Mo boundary data exist




T3RRA
v

Setting the Search Radius manually

|f the automatically generated search radius does not achieve what you expect it is possible to
manually adjust the search radius in the bottom left corner of the surfacing page. There are a
few things to take into account when manually adjusting the search radius.

When converting discrete elevation points into a continuous surface, a ‘Search radius’ is
required. To estimate the elevation at any point on the surface which was not directly measured,
we look at the surrounding measured points. The distance the surfacing algorithm will look for
surrounding points is determined by the search radius.

Gaps will appear on the surface if the search radius is smaller than required. There is normally
no visible effect on the resultant surface if the search radius is larger than required (although
the surfacing will take longer to complete). In some instances surface artifacts will occur where
the surface bridges across sections of the field where you would not expect it to. Examples
might be a pond in a field, or the inside corner of an " shaped field. You can sometimes remove
these areas by choosing a smaller search radius. Normally the effect of these artifacts is not
great, although they can

have impacts on your area |

T e N N
and dirt volume records.  162.50" AN AONO R o

B T
) 160.74m 162.97m
In general, a search radius

should be about 2 times
the swath width at which
the data was collected. This
sizing should ensure that
the time it takes to apply
the surface is still short but
that as much data as
possible is used to

. :.:.o Seua[:‘:h lj{\iiusr;].l E ﬁ’ J 5 . _.f"\’ s J
generate a representative | Ggg = V= O B, Rl

map.
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Inline Offset

Inline Offset is a surfacing tool that assists in making corrections to elevation —

data that is imported from other sources. ~—

To access this tool press the ‘Fix Lag’ button located at the left end of the tools | &

at the bottom of the screen. Pressing this button will open a pop-up window k’

that will provide you with the options to correct elevation alignment. |

For a youtube video tutorial on Inline offset visit
https://youtu.be/09Sgkx-DffM or use your phone to scan this barcode

When correcting elevation data In the pop-up window it will be shown on the data behind the
window. There are 2 separate
sections that control the correction Shift Along Path | x|
of elevation data in the pop-up
window.

Enter a distance to shift the points along the collection path.

NOTE: this routine assumes that points are ordered sequentially. If they are
not, results may be worthless.

To control how far the data is shifted o
there are 2 options. You can either Shift distance | 0.00 ft

Use the slider or manually set. 0.00 100.00ft
distance. The slider has a maximum S N —
Shlﬂ: d|3tance 0f100ft0r 30m e distance o move elevation vauesaong € path O travel. IT needed,

this is normally a positive number equal to the distance the toolbar is

depending on the measurement unit behind the tractor,
used. In the ‘Shift distance’ window

you are able to manually set the Pass 3281 Ift

distance that the data will be shifted, Separation

||ke ’[he S“der the maximum Va|ue Thist;alue is us;fdtto try ?nd brtef: thedtotfal travel pa;h.into:fftii\:jiiuatlh
. . . Swa A558s. IT stops values a8 e end o1 one pass peing snitte 0 The

that can be set in the shift distance M . e

window is 100ft or 30m. )
Ok Cancel

The lower portion of the pop-up
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window controls the pass separation. The pass separation is how far must be between a point
and any other point moving forward before it is considered to be a new segment.

When making changes to the data in the inline offset window they will be reflected on the
surface in the background, this will help to make sure that the changes you are making are
correct before accepting them.

NOTE: the surface must be set to survey in the models/layer to correctly display changes.

Surfacing a survey also creates a design

This is a concept that can be confusing at first. When you surface a set of
collected survey points you create a terrain model of the original elevation
in the field. This is expected. But T3RRA software also automatically
creates a design surface for you as well. This design surface is an exact duplicate of the original
elevation surface.

Because T3RRA software allows you to create design surfaces in separate regions of a field,
and also create design surfaces based on existing design surfaces, it makes sense to always
have a base layer to work off. And this base layer is an exact duplicate of the original surface.

A side effect of this automatic creation of design layers is that you can go straight to
implementation after surfacing even if you have not specifically created a design (surfacing is
normally automatic, so really you can usually skip directly to implementing directly after
collectingl). A design surface does exist, it's just that the cut/fill map is made up of O values for
the whole field.
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Design
Cutta Ditch Plane

Original elevation surface Design surface

Measure twice, cut once.

It's an old maxim but a good one. You can do as many designs as you want in T3RRA software
before you ever put your tractor into gear. Use our 3D visualization and rainfall simulation tools
to carefully examine the effect of any design. Evaluate the volumes of dirt being predicted and
ensure that they are within expectations. Catching a design error in the software is much less
painful than having to redo many hours of dirt moving.

Remember that computers are fallible. Never blindly follow a design you are given. Critically
assess whether the computer output matches what is happening in the real world. It is not a
given that it will!

Try to start small with simple designs and little fields. Mistakes, and the lessons learned from
them, build your experience and capability - but it is far better to do your learning on small jobs!

|f you are in doubt, please seek the advice of a professional irrigation designer or engineer.

The design step is not compulsory and can be skipped if desired. HOWEVER this is not
recommended unless you have a specific task where only a copy of the surveyed data is
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required.

Design capabilities present in different T3RRA
software packages

The ‘Create design’ page is presented to you when you advance to the ‘Design’ wizard step. The
tools you will see differ based on the specific T3RRA software you are using. This is because
each package is aimed at a certain user type and market segment.

A surfaced elevation map is the starting point for creating a new field design. Determining an
optimal terrain design is very specific to the conditions that exist on an individual farm.
Cropping practices, existing topography, soil types, costs, available machinery, and many other
factors apply. Even if you are not intending to do full field land forming (such as when only
creating ditches) we still see great value in fully surveying a field. All of our packages allow you
the capability of doing this. All of our design tools show you the surface in 3D and can run a
rainfall simulation on it.

In general, the design aims of each package are explained over the next few pages.
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T3RRA Cutta provides tools for GPS based landforming, ditching, and levee creation

LI BD g BE & O
— f \ 1 -—
A A = hd
New proj. || Load proj. || Save proj. Records Full Sern || Day/Might || Settings Open Manual Report Exit
é Create design
Y N A WY
¥

Best-fit Multi-fit Smooth Offeet

X £2 [ =

Drain Design| Auta Drains [Pattern Drains Levees

3
V A design surface exists V Drains exist b 0 No levees exist

Export

1 Apply

In order to provide solutions that are as broadly applicable as possible, T3RRA Cutta includes a
variety of design methods:

o Single or dual best-fit planes
o Multi-fit optimization

o Drain profile and cross section design
o Automated drain path creation

e Smoothing
o Offsetting

confused!

e Pattern drain design
e [evees

NOTE: A powerful capability of T3RRA Cutta is the ability to “chain” designs
together. As well as performing designs on the original field surface, you can
also perform designs on an existing design. For instance, after performing a
multi-fit design, you can then go and use the "Smoothing’ tool to smooth the
multi-fit design. Use this capability methodically and with care - it is easy to get
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T3RRA Ditch provides tools for ditching and levee work

HiiE8RBD8 8 &0

Records || Full Scm Day/Night Settings

é Create design

New prej. || Load proj.

x K wa N
Drain Design Auto Drains Pattern Drains Levees

V A design surface exists V Drains exist B 0 No levees exist

Export

Intro. | Collect

e Drain profile and cross section design
o Automated drain path creation

e Pattern drain design

e Levees (including regions)
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T3RRA Plane provides tools for laser based leveling and ditches

94 L8008

8 20

Oipen Manual Report Exit

Mew proj. || Load proj. | Rgcords Full Scm Day/N |ght Settings
é Create design
> B 5, v
Best-fit Drain Design Auto Drains Pattern Drainsg

V A design surface exists V Drains exist B

Export

ses.
-....b'

g |

Intra. | Collect Surface

T3RRA Plane can’t do non-linear surface designs. But we wanted to make sure that it can do
anything you can do with a laser level.

o Single or dual best-fit planes e Linear Drain profile and cross section
design
o Automated drain path creation
e Pattern drain design
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T3RRA Cutta Desktop provides a wide variety of tools suitable for desktop use.

=2 3| ) =
9 & & & 8 g BE & O
Mew proj. |Load proj. |Save proj. | Records || Full Scrn | Day/Night Settings Manual Report ‘ Exit
# Create design
| ¥ =
Rl L\ A WY =
Best-fit Multi-fit Smooth Offset Terraces
— —— | N [ = 7 = 7 G |
S & < < <
Drain Auto Pattern Manual
Levees | Design | Drains Drains Drains
o / {,w |
o~ 75 Q
Circle Elevation 1 Edit
g R Flow Paths Watershed "
v A design surface exists | 3Reset design V Drains exist V Levees exist
I Intro. Sudace Design l Export

T3RRA Cutta Desktop can do all the designs of our other tools combined. Like T3RRA Cutta, it is
meant to be as broadly applicable as possible. As it is meant to be used in the office, it also has
some analysis tools that aren’t available in our in-cab offerings.
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Design icons.

T3RRA software attempts to divide design functionality into discrete tools.
e Select Best-fit, Multi-fit, Smooth & Offset to design a field surface area.
e Select Auto-Drains or Pattern Drains to place drain paths on the surface.
e Select Drain design to design the profile and cross section of drains
e Select Levees to add levees to the surface.

NOTE: If you have a drain/field combination to design, always design the field first and the drain

second.
93200 BE & O
— , \ | -—
A A = [ >
New proj. || Load proj. || Save proj. Records Full Sern || Day/Might || Settings Open Manual Report Exit
é Create design
% AW
¥
Best-fit Multi-fit Smooth Offeet
Xx £a [ =
Drain Design| Auta Drains [Pattern Drains Levees

3
V A design surface exists V Drains exist b 0 No levees exist

Export

Intro. Callect | Suface | Design
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Common Design tools

There are some tools that can be found in most design functions.

Rainfall Simulator ,

Earthwork Details

V. 4
Region Tools !
[

Calculator
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Rainfall Simulator

One of the many unique features of the T3RRA product suite is our inclusion of
a rainfall simulation tool. This allows a very visual and easily relatable analysis
of how a field surface affects water runoff and ponding.

|t should first be used after a survey and prior to any design being placed on the field. The
intent of this is twofold:

1. To verify that the created surface does in fact truly represent the field. By looking at the
water flow, a person familiar with the field will usually be able to say “Yes, that is the
normal pattern of water runoff [ would see’. In this case the operator can be confident
that the survey has created an accurate model of the field. On the other hand, if the
simulation produces results that are not expected it may be wise to critically revisit the
survey and perhaps collect more data.

2. To compare the design with the original surface. It is expected that the design will result
in a pattern of drainage different to the original. Analyzing the design will quickly tell you
if the new surface is going to have the effect on drainage that you expect.

The rainfall simulator cannot tell you fiow longa field will take to drain. There are simply too
many variables, such as the soil type, the soil moisture level and the soil depth before reaching
hardpan. Such a calculation is beyond the scope of this software. It can however provide you
with an indication of how much faster one design will be over another. You can do this by
comparing the iteration counter value of two different designs at a given drainage % value. Even
S0, be aware that the timing information of the simulation is qualitative in nature, not
quantitative.

For a youtube video tutorial on the rainfall simulator visit
https://youtu.be/LI5VYw9Q7tgA or use your phone to scan this barcode
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Best Fit | Terrain: Design | Layer: Elevation

Z .y 8| o g 10 'Kl
2350 eOLNRQAEE
Water Flow Simulation i
Apply to: #

Water remaining: 80.26%
Counter: 10

L)

Alternate between design surface and original surface to view changes in water flow.

Counter is used for comparing drainage time differences between design and original surfaces.

View simulation in 2D or 3D.
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Regions 7
Cutta Ditch Plane <7

To create regions, select the ‘Regions’ button (regions are not available in drain &
related functions).

Best Fit | Terrain: De5|gn| Layer: Elevation

& ,37 ES 205@1“6

Reg:u ns 99 94m zm 50m

aaa\l

Regian 1
Region 2

Split Merge = Delete ‘ | Restore

Split heading (From A to B): 9044

Drain 2

purs -»

The ‘Regions’ tool allows the user to split the field into many working regions.

Users are able to implement different design options in each region that they make. For
example, you can apply different primary and secondary slopes, or different levee designs in
each region.

NOTE: It is perfectly possible to create different design types in different regions. You can have
a best-fit plane in one region, and a multi-fit surface in another, for instance.
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OF 5000
For a youtube video tutorial on Regions visit : o
https://youtu.be/NOn9PIkUEY4 or use your phone to scan this barcode a

=] -

Regions are created by slicing a line between two edges of an existing region, or the whole
field if no regions exist. The split location is defined by moving Point A and Point B of the “split”
line. Pressing the up, down, left, or right arrow buttons will orientate Point A or Point B to the
desired location. (Points A and B can also be moved by pressing and dragging them on the touch
screen). The split lines must be straight, but by merging regions it is possible to achieve region
boundaries that are not straight.

5 ¥
Fit | Terrain: Onginal | Layer: Elevation ﬁ 1%‘
= [T T Tl 4
- == 2 B B
1 = - e === J
PRt View  2DView |  Full Settings | Retum

Inio | 71.92m 74,
L J Swappet

Press the 'Split
button to confirm
the “split” on the

selected region.
X B @ @

Split Merge Delete | Restore

Selected node heading: 9,00

2

line:

The 'Merge' button will merge selected regions into one region.

The ‘Delete’ button will delete whatever design exists with the selected region(s). At this point
the region will not exist as a separate area that can accept designs. It can still have full-field
designs applied to it.
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The ‘Restore’ button will restore all deleted regions.

To create non-linear split lines first create multiple splits that intersect, and then merge the
regions that are not wanted. See below for an example.

Examples illustrate merging
regions 2 and 4 to create
non-linear line.
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Press the '‘Back to Design button when you have finished adding your regions.

In certain design functions (multi-fit, best-fit, smoothing, and levees) different regions can be
selected from a drop down menu allowing you to make design changes to only the selected
region.

Whole Field
- Region 1 -
Region 2

Whole Field |

() on elevation
® on design

Choose to apply your design to the original elevation surface or to the design surface.
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Earthworks Information

&
Press the i button to view earthwork details. l

| @
—J
Note: pressing within the ‘Info’ text box will expand the view é a’\ l
to full screen. [info ; ;

Each region will have its own set of earthworks details and = Auto Drains

. [9/16/2020 5:12 PM]
cut/fill summary. Min Drain Area: 3000.00ft

Smoothing Strength: 1.97ft

' ' . Min Drain Length: 32.81ft
Press the 'Records’ button (shown as a printer) to save

design details (in PDF format) to a folder for record keeping
and documentation purposes.

Qutcome

Created auto drains:14

Press the Activity Log button (shown as a clipboard) to
view the activity that a file has undergone. This includes
things like file save times and when/what design functions
have been applied to a file.

Press the ‘KMZ’ button to save all layers present as a M
georeferenced image. | a — E

Press the ‘Upload’ button to send a map layer to John Deere
Operation Center.

I
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For a youtube video tutorial on Earthwork information visit
https://youtu.be/UORBZav-vow or use your phone to scan this barcode

Notes on printing records —L\

The ‘Records’ feature in T3RRA software creates a PDF document and saves it —

to the hard drive. This document is meant to give an overview of the operation |—| l
being performed by the software. It is suitable for record keeping purposes, or ,
for supplying to field managers or clients.

|t includes the following:
e Map of the original surface
Map of the design surface
Map of Cut and Fill areas
Statistics relating to the earthworks

The maps created in the report will include a grid overlay showing data values.

T3RRA Software Output - Tuesday, April 14, 2020

Elevation (m)

]

2L

— Lazs i
— 17 o

30mx 30m
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Notes on the Activity Log

The ‘Activity Log’ is designed to provide a history of the user actions that
were performed in a project. It keeps a sequential history of the design
actions that have been performed. This is helpful in understanding what
methods were used in order to go from the original design surface to the final
design surface. Where possible a record of slopes, directions, and design tools
utilized are kept. As we allow designs to be performed on existing designs and differently in
different regions, the steps and actions taken to go from the original surface to the final design
surface can be quite complicated.

The ‘Activity Log’ also keeps a record of the results of a design action (in the form of the
resulting dirt balance statistics).

|f the user is in doubt about steps taken or parameters used, they can refer back to this log. The
log entries include a date and time in order to remove confusion about when the actions were
performed.

The log can also be used to compare two or more design options. Because the results of each
design operation are kept in the log it can be easier to simply compare them there rather than
trying to remember them, or write down the results.

|f you want to save or email the log you can copy it into the clipboard using @

the ‘Copy’ button. Then paste it into any other application.
Copy
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Calculator ,
In some tools that require a value to be input a calculator will be available.
The purpose of the calculator is to take some of the stress away from
creating field and drain designs.

In addition to being able to calculate, the calculator comes with a function
to add quick values. \
These are helpful if you are not wanting to find the exact value and just

want to get moving as quickly as possible.

i

Offset Calculator

Regions:
Regicn 1, FO
Cut/fill ratio: 1.000
Import {cuyd): 0
Result:
| 1556 i [ o Gance Lt “
Set value
100
7 8 9 Cir 100 » S0 A
10
A 0w e
4 5 | 6| !
0 60 p 50 1
1 2 3 BSp
Y 40p O 2
0 ; Del 0m 10e
b 2 PSR 2
Ok Cancel
Quick Picks
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Design functions

Best-fit Cutta Plane Levee %‘
‘Best-fit' creates a plane of best fit for the field or region. The best-fit

calculation produces the slope and direction required to achieve a single plane, | Best-fit
while minimizing the amount of dirt moved. | |

Multi-fit Cutta “|
‘Multi-fit' builds multiple smaller planes that follow the contours of the ground N |
to drain water in a single direction, usually in the direction of irrigation and/or

wheel tracks. The minimum and maximum slopes influence the individual plane |  Multi-fit
design which will improve the drainage on a field while moving as little soil as

possible by staying truer to the existing elevation gradients

Smooth [Cutta |
'Smooth'is used to smooth out gradients on a surface. The strength of %

smoothing is adjustable to influence the smoothing effect. The option of region
blending allows you to set a slope between regions on your field to allow for
smooth transition between regions.

Smooth

Offset Cutta n L
This tool alters a surface’s elevation by adjusting it up or down. This relates to ¥

the importing and exporting of dirt volumes. A use case might be the importing Offset
of an inch of topsoil which you want to spread evenly over an entire region or
field.
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Drain Design [Cutta Ditch Plane |

Enables the design of drain profiles and cross sections. Used to make sure that ﬁ‘

ditch grades are optimized. , _
Drain Design

Auto-Drains 'Cutta Ditch Plane

Automatically locates wet areas (depressions) in your field and calculates ‘ &

optimal ditch lines to drain those areas. You can export ditch track guidance %

lines that will steer your tractor along calculated paths (John Deere AutoTrac™ | Auto-Drains

required).

e

Pattern Drains Cutta Ditch Plane

Design repeating parallel drain patterns at constant spacings for quick A
implementation. Pattern
__ Drains

Terraces Deskto | "

| A | =
Design terrace paths to redirect overland water flows and reduce erosion 7
and/or create specific levees.

Terraces
Levees Cutta Ditch Levee R |
The levee mode can be used to create a single levee or a series of levees at —\\ |
specific elevations. Designs can be made on either the original elevation .L\
evees

surface or design surface.
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L3 )
Best-fit Design
Cutta Plane Levee )
Select the ‘Best-fit' button to create a plane of best fit for a field. %‘
Best-fit

For a youtube video tutorial on Best-fit design visit
https://youtu.be/hmSVICpsins or use your phone to scan this barcode
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Elevation

Distance

e A Best-fit design provides a single plane that most accurately fits the existing
topography. Using a Best-fit plane ensures that you move the least amount of dirt
possible to create a single plane for a field. Note that this can still result in large

amounts of dirt being moved.

e Tip: Dividing the field into regions, then fitting single planes to each region can help to
decrease dirt volumes.

Enter design details to create a plane, or instruct the T3RRA software to auto-calculate your
design details.
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Primary Slope Direction [0.0°]

.| Manually set primary slope direction
Primary (X) Direction [degrees]:
0.00

‘® Auto-calculate best fit _
) Set % slope 0.000 %

Secondary Slope Direction [90.0°]

® Auto-calculate best fit
| Cannot exceed primary slope

) Set % slope 0.000 %
Settings

Cut/fill ratio: ‘ 1,000.

Max cut depth (m): ‘ 1.000

Import (yd®): ‘ 0

Setting slope parameters

The software will try to find the most appropriate line of best fit, however the primary and
secondary slopes can also be manually set.

(Itis recommended that only users with a good understanding of Laser Plane systems use
manual settings)

To manually set the primary slope direction check the box labeled ‘Manually set primary slope
direction’

When in doubt, consult an irrigation engineer.
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Cut/fill ratio, Max cut depth, & Import can be set in 2 locations. The defaults that will be applied
to new projects can be set in the Project tab of settings (see section B) or in the lower left
corner of the Best-Fit (and Multi-Fit) page.

Settings

Cut/fill ratio: 1,000
Max cut depth (ft): E
Import (cu.yd): j

The 'Cut/fill ratio is determined by the type of material being moved and how much of it will
“settle” or “shrink” once compacted. This value depends on soil characteristics.

Enter a'Max cut' for the maximum allowed cut depth. The following warning will appear to notify
you if any points on the map exceed the max cut depth. adjustments may be required.

Caution

This design exceeds the maximum allowed cut depth in at least
one place. If results are not as you expect you may want to alter
the Max Cut depth.

Ok

The 'Import’ section is used when you need to bring in dirt from a stockpile or export dirt from
the field to another area. Change the amount to a negative value for exporting.

Once you are happy with the design follow the steps in the ‘completing vour design’ section.
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Multi-fit Design

Cutta I

Select the 'Multi-fit' button to create an optimized non-linear surface with 7\(
slopes between the entered minimum and maximum. Multi-fit balances the dirt

down the field in the direction you specify. The balancing occurs within strips,
and is great for working within rows and moving minimal dirt.

Multi-fit

For a youtube video tutorial on Multi-fit design visit

https://youtu.be/SYG32-HIOEY or use your phone to scan this barcode

Original
/

- .
- = .
-—

o,
-_,
-,

Elevation

Multi-fit

Distance

- A Multi-Fit design allows the slopes to vary within set tolerances and can greatly reduce the
amount of dirt moved.
- Dividing the field into regions can further decrease the dirt movement required.
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Enter details in the below panel and into all fields to generate a Multi-fit plane.
NOTE: If ‘min%’ or ‘max% are left blank the design results will not be desirable.

Multi-fit

Direction (degrees): 0.00 \

Set slope range from !.0.000;‘ (min %)

to 0.000 | (max %)

(may not be needed on fields with low
side-slope)

.| Perform preliminary side slope
adjustment

'Set slope range’

You can use the iGrade™ Plane Calculator to find out the average slope percentage.
Alternatively you can find this in T3RRA Cutta by doing a plane of best fit in a direction and then
looking at the primary and cross slopes in the plane statistics window. If in doubt, consult an
irrigation engineer.

'Perform cross-strip optimization

This will attempt to tilt the strip sections to match the actual side slope present. Use in fields
that have high side slopes (>2% slope). It is unlikely to provide any benefit in relatively flat
fields. (this is enabled by default)

'Perform preliminary side slope adjustment’

This will cause an initial side slope adjustment to occur. It will attempt to ensure that the side
slope is no greater than the minimum row slope (use if water might have a tendency to run
across rows rather than down the rows).

Cut/fill ratio, Max cut depth, & Import can be setin 2 locations. The defaults that will be
applied to new projects can be set in the Project tab of settings (see section B) or in the lower
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left corner of the Multi-Fit (and Best-Fit) page.

Cut/fill ratio: 1.000
Max cut depth (m): 1.000
Import (yd®): 0

The 'Cut/fill ratio’ is determined by the type of material being moved and what percentage of it
will “settle” or “shrink” once compacted.

Enter a'Max cut depth’ for the maximum allowed cut depth. The following warning will appear to
notify you if any points on the map exceed the max cut depth. adjustments may be required.

Caution

This design exceeds the maximum allowed cut depth in at least
one place, If results are not as you expect you may want to alter
the Max Cut depth.

Ok

The 'Import’ section is used when you need to bring in dirt from a stockpile or export dirt from
the field to another area. Change the amount to a negative value for exporting.

Once you are happy with the design follow the steps in the ‘completing vour design’ section.
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Smooth Design ﬁ\/

Cutta

Smooth

Select the "Smooth' button to create a more regular surface with fewer and more gradual
hummocks and dips. The smoothing strength can be adjusted to produce a stronger or lesser

effect as needed.
. . Smooth | Terrain: Design | Layer: E!evation . = _a__
T LR A a R
AN 1 _‘62-0“';“551 @ iﬁ'a Q¢|\
Surface Smoothing === |

Regular smooth ® Region blending

Max Allowable slope

2.35%

Distance Fram Region line

Cut/fill ratio: 1.000!

58!

For a youtube video tutorial on regular and directional smoothing visit
https://voutu.be/kwWrapdbgNY or use your phone to scan this barcode
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Regular Smoothing
: - > Va4 S
Regular smoothing applies an averaging filter to the i A N
surface of the field to remove bumps and dips. 7% b ‘ a‘\ l
The ‘Smoothing strength’ slide bar controls how Surface Smoothing
smooth it is by increasing the radius that is used in ® Regular smooth ©) Region blending
calculations. The smaller the slider value, the 1ess of | 1 pirectional smooth
an effect the smoothing will have.
Smoothing strength
Smoothing can be applied to the whole field, or to []
individual regions. It can be applied to the original L
surface, or to an existing design. 10/m
Cut/fill ratio: 1_000_i

Whole Field | o
() on elevation 0
® on design
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Directional Smoothing

Directional smooth! is a check box just below regular LZE pq @
J

smoothing. b a l

Directional smoothing causes the smoothing effect to | Surface Smoothing
be stronger in a particular direction and weaker in the | & Regutar smooth © Region blending
perpendicular direction.

¥ Directional smooth ‘30.0 - deg
Enter the primary smoothing direction in the provided | smoothing strength in primary direction
text box. M
L
'Smoothing strength in the primary direction’ allows 10]m

you to set the influence radius in that direction.
Smoothing strength in secondary direction

'Smoothing strength in the secondary direction’ _.l

controls the influence radius at a 90 degree angle to L

the primary direction. 10m

Cut/fill ratio: 1.000|

Whole Field | o
) on elevation a
(® on design _
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Region Blending

Region blending allows you to “feather” the edges of
regions to allow for smooth transitions between regions.

‘Max Allowable slope’ lets you set the maximum steepness
that can be used to achieve a region blend.

'‘Distance from Region line’ limits how far into each region
the blend can go, in order to help make sure that other
design elements are not affected.

NOTE: changes made with region blending may not be
obvious in 2D view but can be much more prominent in 3D
view, or in the cut/fill map.

Press ‘Apply after parameters are entered in order to see
effects.

T3RRA
v

-Surface Sr-ﬁc_Jothing :

Regular smooth ® Region blending

Max Allowable slope

[3.00 %

Distance From Region line

10,00/ m

Cut/fill ratio: 1.[}00-'

0%

Once you are happy with the design follow the steps in the ‘completing vour design’ section.

For a youtube video tutorial on region blending visit

https://youtu.be/4WwbkI BfN2U or use your phone to scan this barcode
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Offset Design

Cutta

n 1t
Select the 'Offset’ button to raise or lower the surface height of a field or ¥
region. This can help with: Offset

e |mporting and exporting dirt
e Addition or removal of topsoil
e Raising pads

Offset | Terrain: Design | Layer: Elevation 100% ﬂ

H sORQALE

% Fl

Surface Offset 1160.74m 162.97m
Region 1, 0.00m, 4ac

DA

Region 2, 0.00m, 23ac

t
0.00 mi—|
_ ¥
on elevation !
® on design o

B 30 head ditch
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For a youtube video tutorial on offsetting designs visit
https://youtu.be/RDORZxdaVwA or use your phone to scan this barcode

| 4 o4
You can either: & a |

e manually enter the desired offset amount
(this can also be adjusted in set increments
using the up and down arrows)

e use the calculator to help set the offset
amount. The calculator is useful if you want
to offset the surface by a certain volume of
imported or exported dirt.

| Surface Offset

Region 1, 0.00m, 4ac
Region 2, 0.00m, 23ac

Offset Calculator

Regions:
Region 1, F0
Cut/fill ratio: 1.000.
Import {cu.yd): 0
Result: f 1
I i Ok Carcel ‘ f
—— : 10.00 m——
Negative import values are considered exports. ‘ 3

Press ‘Apply (shown as the offset design icon) after | © on elevation T
parameters are entered. ® on design Q
Once you are happy with the design follow the steps
in the ‘completing your design’ section.
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Drain Design Tools

When designing drains, there are several aspects that you will find that are across all the
different Drain Design tools.

The most important feature of the drain design tools that you will find will be the cross section
found at the bottom of the screen. The cross section displays all the ups and downs along the
drain surface.

The cross section is made up of three different lines. The Red line is the proposed design that
you are currently working on. The Blue line is the existing surface that has been surveyed. The
dotted line is the current design surface, when starting a new design this will be
overlapped with the Blue line and when a design is applied it will overlap with the Red line

UNLESS a second design is being made on top of that.

162m
1

Elevation

Cut/Fill
| == Existing Surface

== Proposed Design

== Current Design Surface

161m
1

I T T T T | 1 1 T T I T T T L} | T T T T I T L 1 T I T L} T T I T T T T I 1 1 L} 1 I 1 1 T T I T T T
Om 50m 100m 150m 200m 250m 300m 350m 400m 450m
Distance frem origin
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Auto-Drains Design

Cutta Ditch Plane &‘

Auto-Drains

You can use Auto-Drains to automatically generate drain paths for wet areas in
your field. It will calculate optimal ditch lines to drain depressions. There are
two tab pages present in Auto-Drains:

1. ‘Create’ controls the parameters that must be met before drains are applied to the
surface.

2. ‘Edit Drains’ allows for editing of the drain paths.

Auto Drains | Terrain: Original | Layer: Elevation

4 A8 1 g4
' 1
Auto Drains 1973.17ft
\Greate | Edit Drains
Line smoothing strength: 100.0%
=
Surface smooth strength: 0.0%
LF
10 will disable the follawing fimits)
Min. drain length: | 3281ft
: W
Min. depression area; 9,821_25'&z
Min. depression velume: 131 yd?

[ View Depressions

Add Stop
Line

® on elevation ™
() on design
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Create Drains

For a youtube video tutorial on creating auto drains visit
https://youtu.be/j-e5TWS83ds or use your phone to scan this barcode

‘Line smoothing strength’ adjusts how many sharp
turns and how smoothly the drain lines flow. The i
further to the right the slider is the more round the

lines will be (with decreased sharp turns).

A

?Auto Drains

Create | Edit Drai
‘Surface smooth strength’ adjusts the surface by iy - Urains

applying an averaging filter to the surface of the field | Line smoothing strength: 75.4%
to remove bumps and dips without creating a full field ot

' Surf th strength: 0.0%
earthwork design. Hiose suiceki sikag

(0 will disable the following limits)

‘Min. drain length’ will set the minimum length a drain

_ Min. drain length: 32.81 ft

must be to be displayed on the surface. . | 5
Min. depression area: 1,000.0 ft

Min. depression volume: o 131yd?

‘Min. depression area’ will set the minimum surface
area a depression must cover before T3RRA software

will consider draining it. Add Stop
Line

View Depressions

'Min. depression volume' allows you to also set a
minimum volume for a depression before a drain will
be implemented?

‘® on elevation /
‘View Depressions’ will make all depressions visible ) on design ¢

(including those that did not meet above

3 A depression will only be drained if it meets all of the minimum length, area, and volume criteria.

151



https://youtu.be/j-e5TWS83ds

requirements).
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‘Add Stop Line’ will create a black line on the screen with large red anchors at each end. Drain
lines will not cross this line. To confirm the placement, press the ‘Lock Stop Lines’ button that
will appear next to the ‘Add Stop Line’ button. Pressing the white anchor in the center of the
lines will create another red anchor so that lines can be adjusted. Additional stop lines can be

added by pressing the ‘Add Stop Line’ button again.

Edit Drains

The ‘Existing Drains’ list will show all drains in
the current project.

e Tapping on any of the drains in the list
will select or unselect it. Multiple drains
can be selected.

e Pressing the ‘Delete’ button while drains
are selected will delete all of the
selected drains.

e The ‘Delete All' button will delete all
drains in the list (even if they have not
heen selected).

e The ‘Move Lines’ button will change all
the drain lines on the surface (shown in
bottom image).

e Drain lines will have blue dots along
them to indicate they can be moved to
adjust the drain path.

e When moving drain lines always start at
the origin point (which can also be
moved) and move downhill.

e The drain lines will automatically adjust
their paths according to your changes to
ensure they flow off the edge of the

152

| Auto Drains

a8 1

.. Create | Edit Drains
Existing Drains

1-1
2-1
2-2
2-3
3-1

A

Delete | Delete All

Edit the placement of existing drains

Tip: Start nearest to source |

and progress downhill Move
Lines

Drag a drain to create a straight path, the
drain will continue to flow downhill until
it reaches the edge.
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surface.
e Press 'Save Changes' to keep changes or ‘Discard Changes’ to revert to the original
paths.

NOTE: If you make an adjustment on a drain line and
make a second adjustment closer to the origin point the |
first adjustment will revert to the line's original state.
Auto-drains ALWAYS flow downhill from the point of
the last change.

Once you are happy with the drains go back to the
wizard page and use the ‘Drain Design’ function to set their profiles and cross sections.

For a youtube video tutorial on editing drains visit
https://youtu.be/2bidhKMix/s or use your phone to scan this barcode
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Pattern Drain Design

Cutta Ditch Plane é
This design tool allows for simple design of many parallel drains at once »
g P g yP ' Pattern
Drains

For a youtube video tutorial on Pattern drain design visit
https://youtu.be/5007xLI0eS| or use your phone to scan this barcode

Pattern Drains | Terrain: Design | Layer: Elevation 100% ' a |

Tai soxeann
Pattern Drains 350.47m 353.81m

no existing pattern drains

Drain Length 33420m

Drain Heading | 5936 * .
Offset Direction | 32936 } .
Drain Count &

Drain Offset (Parallel) | 30.00m .\}\

Drain Offset (Origin) | 30.00m \

/"ﬁ
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The pattern drain window allows you to select specific
drains to delete.

The 'Delete and 'Clear All buttons allow you to either
delete selected drains or all pattern drains.

'‘Drain length' can either be set here or by moving the red
circle on the design map.

‘Drain Heading is the direction that the drains run
(represented as degrees).

‘Padlock’ button changes the behaviour of the copied
drains in relation to the original.

locked - This locks ‘Drain Heading’ to ‘Offset Direction’ so
if either are adjusted the other will change to match.
Unlocked - ‘Drain Heading’ and ‘Offset Direction’ can be set
independently of each other.

'Offset Direction' sets the direction in which copy drains
will be created from the original.

'‘Drain Count' is the number of drain copies you want to add
(not including the original drain).

'‘Drain Offset (Parallel)' is the distance between each line
of the copies. (if the padlock is unlocked this will not show
in the example until it is manually updated.)

‘Drain Offset (Origin)' is the set distance between the
origin point of each copy.

5 @
Y- 27 N 1
Pattern Dralns
Pattern Drain 1
Pattern Drain 2
Pattern Drain 3
Pattern Drain 4
Delete  Clear All
Drain Length | 33420m
Drain Heading 59.36 } P
I &
Offset Direction 329.36 '
Drain Count 8
Drain Offset (Parallel) 30.00 m \K
Drain Offset (Origin) 30.00.m : \

Press ‘Apply’ (shown as the pattern drain icon) after parameters are entered.

Once you are happy with the drain paths use the ‘Drain Design’ function to design the profile

and cross section of the drains.
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Drain Design
Cutta Ditch Plane

Drain Design

Drain paths can be created by:

Surveying them in the ‘Collection’ wizard step
e |mporting them

e  Using the Auto drains tool

e Using thePattern drains tool

Drain Design allows slope profile and cross section design choices before “burning”
(embedding) drains into the map for implementation.

941 3 !!¢ gﬁg@

Mew proj. | Load proj. Save proj. Recurds Full Sern Day/Might Settings

ﬂ Create design
% N A Y
+
Best-fit Multi-fit Smooth Offset
[ & & B
] A -
Drain Design Aute Drains Pattern Drains Levees

.
« A design surface exists v Drains exist b V Levees exist b
E

Expon: xport

Apply

NOTE: If a surface & drain exist, the surface should be designed first & the
drain second. If you need to edit drain elevation data you can return to the
'Collect’ wizard step to edit the drain line. However you will lose current
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project designs.

Select a drain and the depth/elevation profile of the drain will show in the plot at bottom right
(this chart may need to be dragged up into view). Use the 'AB Reverse' button to make sure
your drain is falling from left to right in the profile chart, this will make sure that slope values
are all positive and make adjustments a lot easier.

Drain paths can be changed into roads by selecting the checkbox. By selecting ‘Road’ the drain
design will be inverted.

Drain Design | Terrain: Design | Layer: Elevation 100%‘ E J
‘ = . : _
a8 1 ﬁ bl
Rrain 135047m 35381m =
T Copy T 1
Drain:|1—1 | Oiﬂ °
Type: ® Linear fit ) Best fit
© Multi it _ " E
Slope: | 0357%
Offset: | 0.000m
i ) I_% N
+ Backslope 5 %(1/20) m

| Lock Backslope
Drain Bottom Width 600 m

) Road ® Drain

Elevation

351m

O onelevation [l Import (m’) .CI ]

= Evsting Sur
® on design 7 Field Balance: 1,000, 1 _p::::idun:;n

NOTE: The positioning/layout of drain paths is not considered part of ‘Drain Design'. They can be
adjusted in the surfacing step for driven drains or in auto drains/pattern drains.
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When applying drain designs there are 3 different modes that adjust the path of the drain which
are Linear fit, Best fit and Multi fit.

For a youtube video tutorial on Linear and Best fit drain design visit

https://youtu.be/teabXk/NmyQ or use your phone to scan this barcode

Linear fit Ay O

Creates a single straight plane along the drain path. % a

‘Slope- is the gradient at which the drain is installed  P"@" | |

to ensure that water flows in the direction you want. | Drain: 11-1 P ‘
Type: ® Linear fit () Best fit

'Offset'- allows for vertical offsetting of the drain. © Multi it

Setting a positive value will lift the offset creating a Slope:  0357%

fill effect along the entire drain, while a negative value Offset: W

in the offset will lower the design height creating a
deeper cut drain.

7! Backslope 5 %(1/20)
" | Lock Backslope

Drain Bottom Width 600 'm
() Road ® Drain
on elevation '] Import (m®) 0
® on design || Field Balance: | 1.000

S ea] |
LR
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Best fit

Adjusts the slope to try and follow the natural curve
of the field. Similar to multi-fit field design. Cutta
Ditch

NOTE: Best-fit in drains is equivalent to Multi-fit in
full field design. This incongruity comes from a desire
to try and match the naming conventions of the John
Deere SWP+ product (which is superseded by T3RRA
Cutta and T3RRA Ditch).

‘Min. Slope’- The lowest gradient of slope you will
accept in the drain.

‘Max. Slope’- The highest gradient slope you will
accept in the drain

‘Min. Cut’- ensures the design will consistently cut at
|east this amount.

‘Max. Cut’ sets the maximum depth that the design
will cut to and ensures that it never exceeds this
point.

159

Drain

Drain: |1-1 | | Coi)ﬁ -
Type: ) Linear fit © Best fit
©) Multi fit
Min. Slope: - 0.020%
Max. Slope: 10.000 %
Min. Cut: mm
Max. Cut: 100m

| Backslope

") Road ‘@ Drain

() on elevation

® on design

‘ 5 %(1/20)
" Lock Backslope
Drain Bottom Width ‘6,00 m

I Import (M%) 0
" Field Balance: 1.000

%

%%
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Multi fit o
Applies both cut and fill, and can be used to remove | a&
points of erosion and build up that would cause ol "\ l
issues. Best used when maintaining existing drains. [ "
N | CopyTo |
‘Min. Slope™- The minimum allowable gradient of the | Prain: 1-1 I Y[
slope. Type: (U Linear fit Best fit
© Multi fit

‘ : . . Min. Slope: 0.020 %
Max. Slope’- The maximum allowable gradient of the s :
Slone Max. Slope: 10.000 %

Pe. | Start Elevation 351.61 m
‘ L , _ _ " | End Elevation 35046 m
Start Elevation™- The desired elevation point at

Cut/fill ratio 1.00

which the design will begin (at point A). Set to be
greater than, equal to, or less than the set value

adjusting the start elevation value of the design to be ! Backslope E :%(1/20)
no higher or lower than the set value | Lock Backslope

Drain Bottom Width 6.00 'm
‘End Elevation’- The desired elevation of the final ) Road @ Drain
point on the design also referred to as (point B). Set | © onelevation Il Import (m?) 0
to be greater than, equal to, or less than the setvalue | © ondesign [l Field Balance: /1.000
to ensure that the final elevation of the design is not A -\' [ =
higher or lower than the set value. t‘ 8 a(ﬂ o
NOTE: Multi fit tries to balance the cuts and fills using _

the start and end elevations. If the design parameters
won't work you will see the message: “Model is too constrained” .

For a youtube video tutorial on multi fit drain design visit
https://voutu.be/W3L1hksgH14 or use your phone to scan this barcode
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General settings
These settings are present in all drain design modes.

‘Cut/Fill ratio’ - please refer to definitions in
appendix. The following settings and buttons are all
constant between all three modes in Drain Design.
'Copy Settings To All' - copy the settings of the
currently selected drain to all other drains present in
the project. If all drains are likely to require similar
parameters this can be a big time saver.

'Backslope’ (batter) is the gradient of the drain walls.
A higher backslope value means a sharper drop into
the drain. (If no backslope is desired enter 0 as the
value.) If you wish to make a road switch the selected
Road/Drain option (below Drain Bottom Width). =

‘Lock Backslope’ is mainly intended to be used when
working with drain lines - not full surfaces. Will cause
the surface to be ignored and the backslopes will be
created to their maximum extent. Note: that the drain
bottom will always be burnt in, regardless of the
surface elevation. |.e., if you offset a drain up d5m, you
would always have a drain bottom burnt in, regardless
of if lock backslope is on or off

T3RRA
v

P ." L
a1
IDrain
' —{ CopyTo |
Drain: 1-1 : i)l’]
Type: @ Linear fit Best fit
0 Multi fit _
Slope: | 0357%
Offset:

- 0.000m

/| Backslope 5 %(1/20)
" | Lock Backslope
Drain Bottom Width 600 'm

() Road ® Drain

onelevation [l Import (M%) 0
® on design ' Field Balance: 1.000
Y 53 g

s "@ 3

‘Drain Bottom Width' allows you to control how wide the bottom of the drain is. The drain
bottom is always horizontal. If you want a drain bottom with a defined non-zero cross slope you
should manually set the cross slope control on your implement in the ‘Implementation’ stage of

operation.

'Cut/fill ratio’ allows you to compensate for soil compaction characteristics.
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‘Apply All allows you to apply all the drains in the field, not just the drain that is currently
selected.

The 'AB' button reverses the drain direction. It effectively reverses the direction calculations are
performed on the drain.

Choosing to apply ‘on elevation’ or ‘on design’ chooses the elevation profile that is used to
calculate the designed surface. For example, one drain requires a different design than the
others present, you will apply the design ‘on elevation’ to All then select the drain from the drop
down and apply a different design ‘on design’ to that drain alone.

NOTE: choosing to design on a design will continue to lower the surface of the drain.

The swap ‘A-B’ button reverses the profile as it is displayed in the profile view. This also affects
how the software designs the profile as the software will always try to slope the design from
left to right.

Press ‘Apply All' (the image of 3 cogs) to apply all drains at once

Press ‘Apply (the image of 1 cog) to apply only the currently selected drain.

After editing your drains in the surveying step, return to create a new drain design in the
'Design’ wizard step. If a surface and drain exist, the surface should be designed first and the
drain second.

For a youtube video tutorial on general drain design options visit
https://voutu.be/5FbgzyWITPQ or use your phone to scan this barcode

162



https://youtu.be/5FbgzyWI7PQ

T3RRA
v

After designing the drain and applying it, it is “burned” (embedded) into the field surface model.
At this point you can begin implementing in the same way you would a normal field design. If
you are using a constant depth drain cutting implement you may not be interested in the depth
profile. You may want to only rely on the paths for guidance and not elevation control. In this
case there is no need to create the drain profile (unless you want to look at the effects of the
drains in the rainfall simulation).

atipEEs B8 80
Day/Night || Seftings = OpenManal
éﬁ:aledﬁsign
s
Y N AN
Multifit | Smooth Offsat
6 & & 8
uuuuuuuuuuuu to Drains Pattern Drains Levees
v o e B o s B
Collect. ‘ Design ~  Apoly

Option: Use the 'Export’ button on the wizard screen to export the drain paths to an RCD folder
structure (JD Guidance lines). You can export ditch track guidance lines that will steer your
tractor on exactly the right path to accurately and efficiently remove your wet areas (John Deere
AutoTrac” required).

Once you are happy with the design follow the steps in the ‘completing vour design’ section.
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Terrace Design
Desktop

Terraces allows you to create Guidance curves to mark terraces for erosion control.

Terraces | Terrain: Qriginal | Layer: Elevation = | 5100%”

7T A 1 oo 2 ] BN 5 E
(9]

Design | Regions |Waterfow Infa  71.92m

Full Settings | Return

Set: Set 2 e @ g
Bank grade; 0.200 %
Direction: ® Left () Right © Both
Spacing:| = Horizontal © Next: 200 m

2./100m L100.67m [

3,150 m L:240.16m @

Smaoothness of calculated slope:

""" -

Terace

@ rm{

Remave Add stop
Stop Line | Line

‘™ on elevation Lo
~ an design

When you first enter the terraces tool, a start line is displayed on the map. This is where your
terraces will start from. There are a few parameters for terraces:

e ‘Bank grade’ allows you to control the slope of the terraces. This will affect how quickly
water flows down each terrace.

e ‘Direction’ controls how terraces flow from the start line. To the left, right or to the left
and right (both) of the start line. If you want the terraces to flow towards the start line,
make the bank grade negative (e.g. 0.2% to -0.2%).

e ‘Spacing’ controls whether the starting positions of the terraces are controlled by
Vertical distance (elevation drop) or Horizontal distance (distance traveled along the
start line). Each time a terrace is added (with the [Add Terrace] button in the lower right
of the design pane), it updates the ‘Next’ distance on the right.
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e [ach terrace added is listed in the center. In the list, you can change each terrace’s start
distance, or delete it. It also shows you how far the terrace extends.

e The ‘Smoothness’ slider controls how much the surface irregularities are smoothed out.
If your terrace lines are too jagged, you may increase this slider. Note, however, that high
smoothing will lead the terraces to not follow the ‘Bank grade’ as closely. This may lead
to wet spots and/or require earth moving to ensure drainage.

e ‘Add Stop Line’ adds a new black line to the map with large red circles at each end.
Position one or more stop lines using the red circles to terminate terrace lines at the
right location (e.g. a waterway).

Once you've created terraces with one start line (also called a ‘set’), you may use the smaller
Plus button at the top to add a new start line. You can add as many start lines as desired. To
switch between start lines, use the ‘Set’ drop down, or simply tap on one of its purple circles on
the map. If you want to remove a start line (including the full terrace set), select it and click the
delete button at the top.

Once you're done creating and laying out the terraces, you may export them as guidance lines,
etc.
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Levee Design =
Cutta Ditch Levee ﬁes

'Levees allows you to create repeating or singular levees at set elevations.

Levees | Terrain: Original | Layer: Elevation ‘!UU% I ﬂ
| | —— rw" ——
L a .y o
4 £ A1 =
~ 1 =~ K!\
Levee Creation 1160.74m 162.97m
Start elevation 16287

Vertical interval 0.20m
_| Reverse numbering

Line smooth levees : 63.1%

Surface smooth strength : 5.0% W

Min.size  20.00'm

Delese contour lines

@ on elevation 3
on design B30 head ditch

Levees can be added at set intervals.

Levees can be smoothed.

Levees can be selectively deleted.

Levees can be applied selectively to field regions.

Levees can be exported as guidance curves for use with John Deere AutoTrac™.
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Levee Creation Parameters

‘Start Elevation’ will be populated automatically. You
can also choose the “Start Elevation’ by manually
pressing on the “Start Elevation’ button and then
touching the design map at the location you would like
to start the levees from. Press Finish selecting to

apply.

'Vertical interval tells T3RRA Cutta and T3RRA Ditch
how much elevation change from the previous levee is
needed hefore adding another levee.

'Reverse numbering' - By default levees are numbered
from highest elevation to lowest, reverse numbering
switches it to count up from the lowest elevation.

‘Line smooth levees’ adjusts how many sharp turns and
how smoothly the levee lines will be created. The
further to the right the slider is the more round the
lines will be (with decreased sharp turns).

‘Surface smooth strength’ adjusts the surface by

T3RRA
v

Z oy O
i b ~ I
Levee Creation
Start elevation 246.02 ft
Vertical interval 0‘40-_ ft

L Reverse numbering

Line smooth levees :96.9%

Surface smooth strength :5.0%

Min. size | 200.00 ft

Delete contour lines

® on elevation
 on design

[NK

applying an averaging filter to the surface of the field to remove bumps and dips without

creating a full field earthwork design.

'Min. size' determines the minimum length a levee must be before it is included as a drivable
path. Levees that are shorter than this will appear grayed out and not be available as paths.

'Delete contour lines' will bring up a window allowing you to enter the number associated with

the levees you want to remove.
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Like other design tools, Levees allows you to use either the original elevation surface, or a
design surface as the basis for the calculations. [t may be beneficial to perform a landforming
operation on this field prior to putting in levees and then base the levees off the design surface.

Cutta Even if you are not performing a landforming operation it can sometimes be useful to
perform a smoothing design on the surface first before attempting to lay out levees (ie, to work
around poor data).

Press ‘Apply (shown as the levees icon) after parameters are entered.
Levees can be applied separately to individual regions. [t may be advantageous to do this if you

have differently spaced levees in different sections of a field.
Levees | Terrain: Design | Layer: Ele\’aTlG:ﬂ i Dﬂ%m - IE__l

Levee Creation 35047m 353 81m

Start elevation 35381 m

Vertical interval 020m
Reverse numbering

Line smooth levees : 63.1%

Surface smooth strength : 5.0%

Min. size | 20.00m g '

Duliate contour lnas

Region 2 . o=
0 on elevation ® “@“
& on design | [

NOTE: Levees can be added to each region individually.
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Once you have finished designing your levees and are happy with them there are two options
available:

e export levee paths as guidance lines.

e begin implementation.

Exporting will allow the lines to be saved as guidance curves that can be loaded to John Deere’s
guidance system.

Select the Export button on the main design page to save : @
as guidance curves (John Deere AutoTrac™ required). Levees exist
Export

=

|f you want to continue and manually implement the levee
paths or just display current position on the map while pulling levees, you can follow the
instructions to begin implementation on the following page.

For a youtube video tutorial on Levees visit
https://youtu.be/VBNLmRCOEXO or use your phone to scan this barcode
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Exporting Guidance lines from T3RRA™ and importing

into Autolrac”.

Remember that guidance lines are only available for Drains and Levees.
Should you wish to export guidance lines from T3RRA software for use with AutoTrac™ be sure
to follow the following steps to be sure that the process is successful.

Exporting begins by pressing the export button next to the information that you want to export
that appears once that data is present at the bottom on the ‘Design” home screen.

S =
grigEme 8 &0
o || Records || FullSem | Dayght | Setings | |omwews| | eport Exit
2 crote desin
N A W
BBBBBB Multi-fit Offset
G4, & & S
Roba:|  peoe W
s v prn © oo
e Lo S
198 |[W]2] %]
cccccc o Design e
te s Curve type:  Adaptive Curve (all in one) gt =
Display: (G53 2630 or Gend
Bclient: oeme [ add
@Farm:  west [#] Add
M Field ©  fll field el M add
EProfile : full field multiple regions
a 3 O
Upload Save Cancel
e

How to export guidance lines from T3RRA

Select curve type.

Do N

equipment.

A window should appear similar to the image to the right when you select ‘Export’.

Set the display to the model number of the John Deere display you will be using.
Input project information into client, farm, field and profile.

Press “Save” and a file with your guidance lines will be saved in the set location.
Press “Upload” and a file will be uploaded to JDOC where it can be assigned to
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How to transfer guidance lines to a John Deere display
(Instructions given are for the GS3 2630 Display, steps for other displays may vary: refer to the
appropriate display manual)
1. Insert USB with guidance lines saved on it into John Deere Greenstar display. (The
display will automatically detect the USB and display the available options.)
2. Select “Import Guidance Lines” which should be the bottom option.

Data Transfer

. - Export Data

usE

1 rt Dat:
- . mpol ata
use

No Global Prescriptions
or Shapefiles found on
UsB

> Import Guidance Lines
uselll

Note: To use GreenStar, remove the USBE
device.

Calibrate

CEEL]
3. Select the desired profile and press “Begin Transfer”.

Import Guidance Lines

Select the Profile name, then press
“Begin Transfer.”

Import Profile [guidance import test
Na

me
(On USB)

Note: Boundary locations need to be accurate for
applications to operate properly. Verify imported
boundary data before use.

Calibrate

e

4. On this screen select which client, farm, field and tracking option of the file you want to
import and press “Accept”. (The tracking option should be set to adaptive curves.)
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Import Guidance Lines

ot |22 N
-

Calibrate
% S )

Cancel Accept I h I
==

5. Make sure the correct line/s you want to import are ticked and press “Accept”.

Import Guidance Lines

Selected: 1 Iﬁ
Calibrate

Clear @

] L&)w T

6. Aloading bar should appear, if everything has been successful the Data Transfer
Complete screen should appear and you will be able to press “Accept”.

®

Data Transfer Complete

Data Transfer Complete

Remove the USB Device to continue display operation.

Calibrate
>

Accept i:L ok

1. Your guidance lines have been imported to your John Deere Greenstar display and are
now ready to be used with Autotrac”.
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Completing your design

Once satisfied with your design surface and/or drain.

1. Select the ‘Return’ button. (Top right corner) I

O- Keep this design surface?

Yes No Cancel

2. Select 'Yes' to keep the design surface.

3. Select the ‘Save proj.' button to save the T3RRA project. ‘
B

Save proj.

Once you have finished making all your design changes, move onto step 4.

4. Select the "Apply button and follow on screen steps to begin implementing ”
your design.

Apply
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Exporting Data

Cutta Ditch Plane Levee

9 & 3 8 &

New praj. |Load proj. Save proj. = Records | Full Sern

Z° 1 ‘@ & o
.anual Report Exit

Day/Night = Settings

Export Type | Data To Export Export Details
aGPS Export When you have selected an export here is where When you have selected an export here is where
¥ you will be able ta choose what to export | you will get more details about the export
csv
CSWV Grid

DXF 3D Faces (Mesh)

DXF Points and linework

Field Level Il FMX

Field Level Il TMX

Field Level 1l XML

John Deere Display Curves (RCD)

John Deere Operations Center; Boundaries I+ 3

John Deere Operations Center Curves (RCD) &3 |

121515128

Intro. = Surface 1 Design 1 Export

Apply

Exporting allows data to be transferred to other programs. If you're wanting to work within
T3RRA, click the “Save Proj” button at the top of the screen - it is far easier to work with this
format than exporting and then re-importing the data.
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Steps to export data
I <R < B 8 O
g9 & 3 & K @ =
New praj. |Load proj.||Save proj.| Records | Full Scrn | |Day/Night | Settings anual Report Exit
Export Type  Data To Export Export Details
aGPS Export || Elevation Surface \I?] DXF 3D Faces (Mesh)
- ' || Description:
csv ¥/ Design Surface ;@} Exports a DXF file as a mesh (ie, a surface not a
_ ) ) —e| | point-cloud like DXF Point export does)
CSV Grid 1 [] Elevation As Applied Surface le| Required Items:
|| Asingle surface.
DX 3D Faces (Mesh) sl )| " 3
DXF Points and linework I CutyFill Surface @?I\ Coordinate System [Named System|
Fiald Level Il EMX [1 Cut/Fill As Applied Surface I?| Type \Geographic

Field Level Il TMX
Field Level Il XML
John Deere Display Curves (RCD)

John Deere Operations Center: Boundaries €&

John Deere Operations Center: Curves (RCD) €

Survey Data

I Select all

‘ Select All Surfa:es|
J

Category Africa
Projection Abidjan 1987

E-p Export

[ V | s [ Il |
HE '
A BEHEER- 20 -
Intro. Collect Design Apply

Surface

1) Select the export format you want on the left.

2) Choose the data you wish to export. Clicking the 2/ button will allow you to change
how the layer is exported (say if you wished to export a design surface as an elevation).
3) Provide any additional information required (such as which projection you need) and

click “Export”.
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Cu’rta Dltch Plane Levee
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v

glas @l E

New proj. |Load proj. Save proj. = Records

Full Scrnv

Daleght| Settings ganuai

Report Exit

?é Connect to John Deere™ iGrade™

Press & to begin machine control
Start

V A design surface exists 0 No drains exist 0 Ne levees exist

I I leect | Surface I De5|gn I Expart ! !
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The implementation screen

When you begin implementation of your design, the display will show a cut/fill map as well as
tools to assist in the implementation of the design.

Implementing in 3D | Terrain: As Applied | Layer: Cut/Fill 100%
Current As applied Cutffill; = 1
662.57"662.57" +0.00" 4 A =[]
Sy Tt O
-0.10ft 0.02ffs S ~ Cuts Campleted 0%
8 3¢ _ < 3
— . \'_ 7\ s . [-\
- — : o 5T
2 =
- - I g =
0.00% | e 0.0001
| | ! [NOT REQUIRES
| (F-i\ |
| |
v
oL ® Q3+~ @
I-"\ nw L aeumu.r |
] = CulfFill 2 aa | Reset Follow Position Drain 1
4 = ain
oA = Criginal Q e
1 = Design £
i é.x: = Min Cut
Wé 4 == Max Cut
BE0F - L = Flavation Surface
d = [esign
T— T pr— UL ot B W e v B A B e (I R s m e e LU [ B S B e B NN N B IR S U S B NN SN e T T
ot { L 50ft 100ft 150ft 2001t 250t 3007 350t 400t 4501t S00f
Left / Center / Right "' Distance from origin

Screen features of interest include include:
1. Setting Zero button.
Cross-slope nudge control buttons.
Vertical blade shift control buttons.
Cut/Fill Information & horizontal colour bar.
Progress Indicator.
On-Grade Indicator.
Blade and Tractor Indicators.
Map display.
Drain profile and cross section.

177




T3RRA
v

1. Setting Zero
Cutta Ditch

Important: Before work can begin, the system must be “zeroed”. Both the T3RRA software and
iGrade™ must be zeroed.

Important concepts:

1. Benchmarks.
Benchmarks are “control points”. These are known locations in or out of the field that
can be returned to as required. They have a known location in the real world (hopefully
marked by a peg, or some easily identifiable marker) and also have known locations on
your digital map (marked by a digital marker). They are used to tie the real world and the
digital world together. Whenever you are located at the benchmark in the real world, you
should also be located at the same place on your digital map. If there is a discrepancy
(either horizontally or vertically) then a correction factor can be applied to the digital
map to correct it. We call this process “zeroing”.

2. Lero Cut/Fill Area.
A “zero cut/fill area” is a location in a field where neither cuts nor fills are expected. That
is, part of the field where the design calls for the original elevation to remain untouched.
The important thing about these areas is that they can be relied upon to always have the
same elevation and thus can be useful to check against.

“Zeroing” is a generic term for making sure that the digital map, the actual
field surface, and the GPS measured blade height are all aligned. In practice
this means combining a number of factors to calculate offsets in the
horizontal (X.Y) and vertical (Z) directions.

There are multiple ways to do this. The appropriate method depends on the circumstances of
the survey, the design, and the implementation. We will explore the available methods and some
example operational scenarios below.

After zeroing you should save the project. The zero offset is stored in the project and this will
avoid needing to set zero again. If any of the GPS Receivers are adjusted, moved or replaced
you will need to zero your system again.
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Setting the Zero Offset
Cutta Ditch

When you press the button to set zero during implementation

\ 4
you are presented with 5 methods of doing so. T |

1. Zero against a marker o -
This method is best used when you T _ :

o ™ se this when you want to calibrate agarnlst a known
have ) dlgltal marker that you kﬂOW haS (Bcoen e benchmark. The benchmacr'l:tti’?iiu;?e:fe off the field or on a zero
the correct position and height -

. . . . . Use Max Blade Clearance Mame(marker haight) d;ll:gn:nce Distance Heading  No
associated with it. Potentially this R mmendec)
marker may have been created in ' '
another software package (like T3RRA

Choose which marker to use

Zero against the surface

Note: You can only zero against markers if you are within 50m
" ¥ Zero Z offset

Design) or may have been placed by 0 e Kana (g ofsets
you. You also must be at the exact
location in (or out of) the field that the ® ©O

Mudge Zero Height

Zero Cancel

digital marker represents. ldeally this
will be marked by a peg, or other
permanent object. This method has the benefit of being able to optionally zero the control
map in the horizontal direction as well.

One point to note here relates to dropping markers while surveying with a scraper. Normally
you will survey with the scraper at full elevation. This means that markers dropped will be at the
same height as the rest of the survey. This is good. You may be tempted to lower the cutting
blade to the ground when placing a marker on the map while surveying. Do NOT do this. Do not
alter the scraper elevation when surveying just to drop a marker. If you come back to the same
location as the marker when zeroing DO place the blade on the ground prior to setting the zero.
The difference in the scraper blade height when surveying (verse implementing) will be
accounted for.
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_ ———aa 2. Use Max Blade Clearance
g e erovieeesme - Max blade clearance allows you to quickly reuse a
Max Blade Clearance is the difference betwezn the blade in the preViOUS Zero yOu have perfOrmed. |dea| fOr When

survey mede (fully up) and the blade on the ground,

Use Max Blade Clearance

Wicinna you're applying and implementing with the same

Max Blade Clearance

ottt e tractor/implement every time.

IF the machine or implemient has been changed since you last zeroed,
mzasUre |t again,

Enter a-known location

Maximum blade clearance is the difference in the
blade/bucket height between it being fully raised
and on the ground.

MNudge Zero Haight

@

Cancel IMasLire

p A
Click the measure button === to automatically calculate clearance or you can enter it manually
- just measure the distance the blade is above the ground when fully raised (in survey mode).

3. Zero against the surface -

ThIS mEthUd IS mOSt USBfU| If VOU have done | . y Put your blade on the surface where there is no cut or fill, then
B0 SING a markar .

your own survey using your own base station. flemmenicy e

Effectively all you need to do is to tell the
system when the cutting edge of the implement
is resting directly on the ground in an area of e et verica st 55T

Lse Ma Blade Clearance
[Recammended®)

) . Zero against the surface (Will be applied when you hit OK)
the field where no dirt has been moved. L
. . . Enter a known location
Our recommendation is that you do thisinazero _
cut/fill area. On a cut/fill map this is a gray or | @ O
green (depending on color-scheme selected) e o | | o

area. We also recommend that you zero in a
location where you are over the wheel tracks of the path that was taken while surveying. Mark
your zeroing point (benchmark) with a peg or a flag and drop a digital marker in the T3RRA
software. You should then be able to return to this benchmark if you suspect that your GPS has
drifted or developed an inaccuracy.
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4. Zero against a known location

Sometimes you will have a location in the field where

the height (and possibly horizontal location) is
known. An example of this would be where a

surveyor has surveyed the field and has left a survey
peg to benchmark off. As long as you have imported

the surveyors terrain file that peg can be used to

zero the system. Drive to the peg, place your cutting
edge on top of the peg (assuming the known height
is at the top of the peg) and zero. You can optionally

add in the latitude and longitude to adjust the map
horizontally if this information has also been supplied.

9. Zero by nudging

Even after zeroing you may need to alter the
vertical offset slightly. Compensating for GPS
drift may be a reason to do this. Or you may
want to alter the design surface height slightly
to improve your cut and fill balance.

For a youtube video tutorial on Setting Zero visit

https://youtu.be/DZSitcrYMWs or use your phone to scan this barcode
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Zero using a marker
(Recommended)

Use Max Blade Clearance
(Recommended®)

Zero against the surface

Enter a known location

Mudge Zero Height

Zero using & marker
[Recommended)

Use Max Blade Clearance

(Recommended*)

Zera against the surface

Enter a known location

Mudge Zero Height

T3RRA
v

Use if you have a known elevation benchmark at this location.

Known elevation
{distance abowe sea-level)

73095 m

Optionally, enter a lat/ing to zero horizontally

Do not enter latfing

©@ O

Tero Cancel

Nudging the zero height lets you tweak the zero to fix any
small discrepancies. This will happen in real time.
MNOTE: Nudging downwards here (moving the design surface) has the

nudging upwards an the main implementation page

(moving the blacle)

*

Up
0000 m
Down

The nudge will read zero after changing settings or opening the praject
agair. The zero will still be correct.

©

Close
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2. Cross-slope adjustment
Cutta Ditch

T3RRA software is capable of sending cross slope commands to iGrade™. It can operate
automatically based on the cross slope observed on the map at the current location. It can also
be switched to manual and a cross slope value entered.

To enable control (manual or automatic) you first must check the ‘Output cross slope
commands’ box in the ‘Settings > Machine’ window.

Settings

Application | Machine | Project i Limits ‘ GPS ‘ Advanced | Dozer |

||mplement profile:E_I:Prqjlect ;l:-rofile_;. @ |Ei I_I_ﬁ |
Maximum blade clearance : 0.000 ft X|

Look ahead delay time suggestes: 0.2 - 06 Defauit 03 (0.000) 03 | sec
Receiver setup: QAuto-Detect___ | Single v
Implement Width: |8.00 ft

|| Use Tractor GPS for surveys (iGrade UCC2+RTK only)
‘ ¥ Qutput cross slope commands

Cross slope nudge increment 01 | % -
|Blade positioning |Classic | G ight
| Classic: Puts the center of the blade on design, cross slope set by the blade
 edges.

Both are disabled when implement width = 0
¥l Enable 'As Applied' calculations Clear 'As Applied’
¥ Enable Pass Count Tracking (Clear Pass Count

Once you have checked this box, you will be able to set the cross slope nudge increment. This
specifies the incremental amount each press of the left and right tilt buttons will add to the
cross slope. Being able to set the nudge increment allows you to decide the size of each
adjustment.
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The cross slope controls are in the lower left section of the map screen. The left and right
button rotate the blade to the left and right respectively (relative to the direction of travel). As
the left and right buttons are pressed the current tilt value is displayed in the text box between

the two buttons. The center button of these controls will turn automatic machine control on and
off.

0.00% |
W™
Y
When automatic control is engaged, the nudge buttons will change to display the '_ - 74%
icon to the right. D

S
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3. Vertical blade shift
Cutta Ditch

The blade shift buttons in T3RRA Cutta and T3RRA Ditch serve to manually shift the height of
the blade, either up or down. The distance a single press will shift the blade vertically (called
the ‘Blade shift increment’) is set in the ‘Settings' window. As

the up and down buttons are pressed the current shift value is

displayed in the text box between the two buttons. This value

can also be set directly by touching the text box with a finger.

Each project now has three blade shift slots (1, 2 and 3). Drag e 1-000

or swipe the blade shift up or down to switch between slots.
Blade Shift is generally used in one of two ways:

1) It can be used to limit the cut depth which T3RRA will try to reach in a heavy cut area. For
instance, if you have a six inch cut to make but you can only realistically cut in 2 inch
increments, then you can "shift up” four inches for the first pass, two for the second, and then
zero for the third. In this way, you can shave down to grade without over-taxing your equipment.
Remember to set it back to zero for areas of the field that have smaller cuts!

2) It can be used to offset transient GPS variations. If an operator feels like the GPS has drifted
upward, then they can adjust for this using the blade shift.

NOTE: The 'On-Grade indicator' does not account for the blade shift. So if you shift the blade up
two inches from grade, and the blade then adjusts to that height, the on-grade chevrons will
show the blade as being two inches above grade, not on-grade.

NOTE: Blade Shift should be used for temporary manual vertical adjustments. If the vertical
adjustment is intended to be permanent then it is more appropriate to adjust the Zero Offset
value.
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4. Cut/Fill information display

In the upper left corner of the screen more information is shown about current ground height,
design ground height and the amount needing to be added/removed.

The Horizontal color bar will display a color graded scale of cut and fill amounts and the white
marker will show the height of the current location.

£ ™
F

Current As applied Cut/fill:

161.28"161.61" +0.04™

. .
-0.45m /033m

5. Progress bhars
In the upper right of the screen are 2 percentage counters that show the amount completed.
These are only shown when 'Enable as-applied calculations'is turned on. Cutta Ditch

.

‘. Cuts:CompIeted: 0.25% |
Fill Completed: 0%

INCLTIVECI )CLU'J. |JIIIBIC |

Implement Width: 12.00 ‘ ft

¥ Enable As applied calculations
.| Enable Pass Count Tracking

NOTE: the percentages count up what has been implemented so far, not what is left to do. When
pausing work part way through a job save the project in order to retain completion percentages.
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6. On-grade indicator
Cutta Ditch

At the left side of the map screen there is a grouping of | m
up/down chevrons that show the current blade height - 2 2 o
relative to the target design height. They show how far ®

the blade needs to move, and in what direction, in order to

be “on grade”.

)

If two GPS units are connected to the system two sets of
on-grade indicators can be shown. This is configured in
the ‘Settings’” window.

If the screen is displaying 2 sets of chevrons the left set
will display data for the left/front GPS.

A
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1. Blade and Tractor Indicators

When you are implementing a design the tractor will appear as a triangle pointing towards your
current heading much like it did in surveying.

This Triangle indicator shows various statuses of GPS settings with different colors. The inner
triangle of the indicator will show the current VDOP status while the outer edge will show the
Fix Quality status.

The current VDOP status will show on the inner portion of the triangle.

Grey - VDOP reading of 0

Green - VDOP reading between 0 and 1.5

Yellow - VDOP reading between 1.5 and 2

Red - VDOP reading is higher than 2

These readings are independent from the VDOP threshold set in the GPS info screen.

AALA

The outside edge of the triangle indicator shows the status of Fix Quality (normally only
applicable to Plane and Survey).

In T3RRA Plane the Fix Quality may change depending on what is available. Depending on the
type of fix quality the outside triangle will change to one of four colors.

Red - No fix is being made. (T3RRA Cutta and Ditch will only display this if something is wrong.)
Green - Fixed RTK (T3RRA Cutta and Ditch should only display this.)

Yellow - Float RTK

Orange - Differential GPS

FYN 'S
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Behind the triangle is a “blade bar” that shows the location of the blade. The width of this bar
corresponds to the width of the cutting edge as entered in the ‘Settings’ window. The exact
position of the GPS is at the center of the rear edge of the triangle (or the center of the front
edge of the blade bar).

In 3D the T3RRA software will show the GPS position of the blade as the center of the front
edge of the blade bar.
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8. Map display

When implementing the display will show a cut/fill map by default. The Cut/fill map will be
displayed using the color settings you have set in the ‘Settings > Application’ window.

410" +5'1'§'9'=_ S 4 AL
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f 0.0000
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Red/Green/Blue
3 00? F[Ja el
et " ot

= / '
= f_,-:.rf' =

Magenta/Green (default color setting)

The Magenta/Green color scheme may be easier to view for those users with red/green color
blindness. The Red/Green/Blue color scheme may be preferred by users wanting a clearer
delineation of “on grade” areas.
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9. Drain Profile

When implementing a drain you are able to bring up a display on the screen that shows the
profile and cross section of the drain. A small circular drag handle can be found at the bottom of
the screen. Double tapping, or dragging this handle will display this screen. It shows both a
cross section of the drain (window on the left) as well as a profile of the drain (window on the
right).

The window on the left displays your current position relative to the drain centerline. It will
indicate whether you are currently on the shoulder or in the bottom of the drain.

1 2 " g 6.5ft e
£8Oft | == CutfFill Q 62 | Reset Follow Position DPrain 1
= Criginal -

-

e
662.4ft
1
=
[nl

B60ft —

......... — L e L B B e LA L I B L
oft L 50t 100t 150ft 200ft 250ft 300f 350ft A00ft 450ft 500ft
Left / Center / Right | Distance from ongin

The right section of the screen shows design heights and original heights for the drain’s full
length.

The red line in the diagram is the designed drain, the blue line shows the pre-implementation
level of the ground and the green shading area is what will either be cut or filled.

With this diagram you will be able to see cut depths along the length of the drain and estimate
the number of passes required.

i Reset | || Follow Positi

\

T T T T T T T

140m 160m 180m 200m

The blue arrow points to your current location and indicates the height of the blade. The blue
arrow travels along the drain bottom and not on the backslope if one has been designed.
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You can touch along the drain line to see the information at that location.

In the top right corner of the drain profile window there are 3 tools:
e Reset.
Like the map above the graph you are able to zoom in to specific sections. Reset’ allows
you to reset the view of the graph.
e follow Position.
Zooms into the blue arrow and follows it along the graph as it implements the drain
design.
e Drain selector.
Used to select the drain to be displayed. The closest drain is not automatically selected,
this needs to be selected manually.
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Starting implementation
Cutta Ditch

T3RRA Software implementation startup instructions for
UCCT

1. Drive to a zero cut/fill area and place the 2. Select the ‘Set Zero’ button to zero the
scraper cutting edge on the ground. Drop a T3RRA Cutta then choose 'Zero against the
marker for future reference. (when zeroingon  surface'Select the Set Zero button to zero
drains ensure that the position indicatorison  the T3RRA then choose “Zero against the
the drain surface) surface” then OK.......

The simpifiest zeroing method. Use by putting
your blade on the suriace where you have not
cat or fill, and then dick G

Enser a kncwn locatian

Enter a known affsel
Zera agarst the surface
J .

Cut/fill:
0.00m

Live cakulated vertical offset 0118 ft

3. Select the ‘Start’ button in your T3RRA 4. Place the applicable SCV's in the “Detent”
software, to begin implementation then  position, not float, to set iGrade™ to automatic
press the Set Offset - Zero Error onthe  control.

Remote Control Main

Status Dk)
Control Error (m) 0.00
Offset (m) 0.000]

Comman d (m) 357.54

Set Offset - Zero Error

Shift Offset Up

Shift Offset Down
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T3RRA Software implementation startup instructions for
UCC2

1. Drive to a zero cut/fill area and place the 2. Select the Set Zero button to zero the
scraper cutting edge on the ground. Drop a T3RRA then choose “Zero against the
marker for future reference. (when zeroingon  surface” then OK.

drains ensure that the position indicator is on

the drain surface)

L
Cut/fill: ——
/ >l .
0.00m
3. Select the Start button, to start 4. Verify Elevation Error remains 0.00. If not,
sending commands to iGrade. then press the Set Zero Error Button on the
B - iGrade™
‘ Elevation .
H .
= R o
lC] = | ;::‘@
(=]
st e A
NOTES:

e After placing the scraper cutting edge on the ground, verify the selected SCV(s) (1
and/or 3) is/are in Auto.

o Manually adjusting blade height with SCV disables Automatic Control. Returning SCV to
detent automates control.
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Understanding how “Pass Count” works
Cutta Ditch Plane Levee

The ‘Pass Count’ map is a representation of where activity has occurred in the field. It is similar
to a normal coverage map seen in agricultural applications such as spraying. In a regular
coverage map the tractor and implement normally only pass over a location in the field one time.
When moving dirt it is common to revisit the same location many times, and equally there may
be areas that are never visited.

Each time the implement passes over a point in the field the mapped value in that location
increments by one. The end result is a map that shows the intensity of activity in different parts
of the field.
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Understanding how “As-applied” works
Cutta Ditch

When moving earth there are three states:
1. What you started with.
2. What you intended to do.
3. What you actually did.

You start with the original field surface. You intend to end up with the field surface matching
your design. An “As-applied” (or “As-built”) map is a record of what you actually did.

More than that, the "As applied” map is a constantly updating record of what you have done, and
what still remains to be done. At the start of a job no work has been done. Therefore the
“As-applied” map will be exactly the same as the original surface. At the end of a job the field
surface will match the design surface. At this point the “As-applied” map should match the
design map. Between starting and ending the job the “As-applied” map will be somewhere
between the original and the design surfaces (as will the actual real world field surface).

The “As-applied” map is constantly updated by keeping track of cuts and fills as they occur. The
software tracks the blade constantly. At the beginning of a job all it knows is that the field
matches the original surface map. Any time the blade goes below this surface it knows that a cut
has taken place. It tracks this cut and updates the “As-applied” map accordingly. At this point the
“As-applied” map is no longer the same as the original surface map. As the blade continues to
cut lower and lower the map will continue to be updated.

The nice thing about cuts is that there is no way for the blade to go lower than a previous cut
without the new cut level being the new true earth surface. So our cut measurements will tend
to be quite accurate. But what about fills? Just because the blade is above the surface does not
mean any dirt is actually coming out of the scraper pan. The implement could be simply moving
from one location in the field to another location. So measuring the fills using blade height is a
bit problematic. We deal with this in a number of clever ways, taking into account whether or
not the design calls for a cut (or a fill) and where the blade is relative to the design height. But
fill measurements will not be perfect

|t is important to understand that the T3RRA software tracks activity over time. It is constantly
surveying the current status of the job surface.
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Important: T3RRA software has no way of knowing what other equipment is doing. If another
machine is operating in the same work area as you, your “As-applied” map will not be accurate.
You can only track your own activities.

Important: T3RRA software has no way of knowing what work has been
done in a field prior to your arrival. If the original surface map is not
representative of the true state of the terrain when you arrive (because
another operator has already done part of the job) then the “As-applied”
map will not be accurate. If you want to make it accurate you will need to
drive over the entire surface again to calibrate the as-applied map. It only
knows what it has surveyed.
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Understanding the relationship between the

“As-applied” surface and the Dynamic Blade Limit.
Cutta Ditch

The Dynamic Blade Limit (See the section of “Static Blade Limit” in the Limits Tah for
disambiguation) relies totally on “As-applied” functionality to work properly. If this is not
activated, or is not working properly, the blade limit will not work.

T3RRA software knows where the cutting edge currently is (courtesy of GPS). It also knows
where the original surface is. When "As-applied” functionality is turned on the T3RRA software
keeps track of changes to the current ("As-applied”) surface. So anywhere you are in the field it
will know what the actual surface height is. Using this information it is easy for the TSRRA
software to limit the target elevation of the cutting edge to be a certain amount below (or
above) the “As-applied” surface.

|f the T3RRA software loses track of the current surface then the Blade Limit will no longer
work. For instance, if you have not done any work on part of a field that is calling for 6 inches of
cut, and you have a 2 inch blade limit set you would expect that it will take 3 passes to cut down
to the final grade. However, if another operator has already removed the top 4 inches you may
expect that it will only take one pass for you to complete the work. The problem in this scenario
is that the T3RRA software has no way of knowing that the top 4 inches are no longer present.
When you go to cut, the blade limit will keep the edge two inches off the current surface on the
first pass, and on the second pass it will only skim the surface. It will only be on the 3rd pass
that the blade will enter the ground.

|t is critical to understand that the T3RRA software surveys as it goes, and keeps track of blade
heights to understand where the surface is. Anything that alters the surface since the last time
it was surveyed by the T3RRA software will cause the Blade Limit to have errors. Blade Limit
guides the blade relative to where it thinks the dirt surface is, not where it actuallyis. As long
as you alone are making changes to the field then the place it #inks the dirt surface is and
where it actuallyis will be the same thing. If someone else is making changes then all bets are
offl

Do NOT expect Dynamic Blade Limit to work properly if anyone other than
you is working in a field OR if the job has been worked on by anyone else
since the original surface was surveyed.
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Definitions

As-Applied: This refers to the state of the map as it reflects current reality. The As-Applied
surface should normally progress from being equal to the original surface to being equal to the
design surface as a job proceeds. Synonymous with ‘As-Built.

Baud Rate: This is a number representing the speed at which messages are sent over a serial
connection. A bigger number corresponds to a faster data rate. Both the sending and receiving
systems must have the same baud rate in order to communicate.

Backslope/Batter: This is the cross sectional slope that leads into a drain from the field
surface. The “sides” of a drain.

Bi-directional error: A term for the consistent (equal and opposite) vertical error of the cutting
edge that is sometimes seen when going in opposite directions. This error can be solved by
applying an appropriate look-ahead time setting.

Benchmark: Synonymous with “control point”. This is @ known location (and height) in or out of
the field that can be returned to as required.

Blade Shift: Blade shifting is used to describe how the blade of the implement moves either
automatically or manually.

Borrow pit: A pit or depression that is created when dirt is removed from a location for use
elsewhere. Is often a channel beside a bank, where the channel was dug in order to provide dirt
for the bank.

Bulking: The act of making all the largest cuts and fills first before approaching the final stages
of the implementation. Generally thought of as being a low accuracy activity.

Burning: The act of embedding a certain design element into an existing surface.

Button push: Touching/tapping an on-screen button with your finger. Synonymous with button
click.
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Com port: Also known as a ‘serial port’. This is a hardware connection used to connect a cable
to another device so that data can be transferred. A computer may have 0, 1, or several of these.
Sometimes a com port may represent a connection to an internal device (modem or GPS) so
may be present even if there is no external connector present. Sometimes a com port will not
exist until a device is connected to a USB port.

GSV: Comma Separated Values. This is a generic text file format often used to store columns of
numeric data. To view the contents of a CSV file, open the file in a text editor such as “Notepad”
or “Excel’. Users in countries where a comma is used as a decimal place separator should be
particularly careful when using this format.

Cut area: A cut area is a zone where soil needs to be removed.

Cut/fill map: A map using different coloring to show the difference between an original and a
design surface.

Cut/Fill Ratio: A ratio that is determined by the type of material being moved. It relates to what
percentage of it will “settle” or “shrink” once compacted. Example: Using a cut/fill ratio of 1.2
means that you require 1.2 cubic yards of cut soil to create 1.0 cubic yards of compacted fill.

Design surface: A surface that has been designed, this model represents the finished/target
surface after all earthworks have been completed.

DEM: see Digital Elevation Model.

Detent: is a term used by John Deere that means to place the iGrade™ system into automatic
and allow another system to send control commands.

Digital Elevation Model: A digital representation of the topography of an area of land. Allows a
user to view the surface of the land in three dimensions with software. Can be manipulated and
changed in software and the result can be fed into a machine control system.

Feather: To feather something is to soften it or soften the transition between regions so that
the interface is gradual.

Fill area: A region where dirt must be added in order to meet a target surface design.

Finishing: Final passes to achieve design height.
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Geo-referenced: Data or images that have geographic coordinates (latitudes and longitudes)
associated with them can be described as being ‘geo-reference’. Normally, data must be
geo-referenced in order to be used with a GPS based guidance or mapping system.

GPS: Global Positioning System.

Haul: The activity of picking up dirt in the bowl of a scraper pan and moving it some distance to
a new location.

Heading: the heading is the direction a tractor is moving or facing.

Importing/Exporting dirt: Importing refers to the action of bringing dirt into a region from
outside the field. [t may come from a stockpile of dirt, or from some other place where it is not
needed, or where removal of dirt is called for. Exporting is the opposite action.

Land forming: The process of altering the land surface using non-linear curves and slopes.

Land leveling: The process of altering the land surface using large flat planes. These planes are
normally graded to drain water in one or more directions.

NMEA: National Marine Electronics Association. NMEA messages are data strings that conform
to a particular standard established by the National Marine Electronics Association. These are
commonly used with GPS data communications.

Original surface: A surveyed or imported set of data that forms the shape of an area of land
before itis leveled or formed.

On-grade: The position of an implement cutting edge when it is considered to be at the correct
elevation in order to achieve the desired target design.

Pixels: Pixels are the individual cells of a raster structure that makes up an elevation surface.
The width and height of a pixel determines the precision of the surface.

Primary and secondary slope: The primary slope (sometimes called “row slope”) is the main
direction a field or area falls in, the secondary slope (synonymous with cross slope) is 90°
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(perpendicular) to the primary slope.

Project file: This is a proprietary binary file used to store data for T3RRA Cutta, T3RRA Ditch,
and T3RRA Plane. It will always end in the “tci” extension. (You may have to enable ‘Show file
extensions' in Windows to see this extension).

Raster: This is a term for a data structure consisting of a grid of elevation values. It has a set
number of rows and columns of grid points. Each grid point is called a ‘cell’, or a ‘pixel’.

RTK: Real Time Kinematic. This is a term for a type of GPS position solution that has very high
aceuracy.

Settle/Shrink: Settle or shrink is used when discussing the compaction of soil after it has been
moved.

Slope: A measure of the steepness, incline, grade/gradient, or constant rate of elevation change,
of a surface. A higher slope value indicates a steeper incline. In T3RRA software positive slopes
always refer to “downhill” slopes.

Stockpile: A pile of dirt/soil/material that has been exported from some other area.

Surface: A two- or three-dimensional representation of the topographic form of a field. Is often
a systematic grid of elevation points that describe the location and elevation of every point
within a field.

Survey point: A point measured with a location (x,y) and an elevation (z). Collections of survey
points are used to create the surface of the field. The more points the more accurate the
surface.

TCM: Terrain Compensation Module. A sensor that is part of the John Deere StarFire receivers.
Used to measure and control cross slope in iGrade™.

Time-out: When an application “times out” it means that whatever it is talking to has taken too
long to respond and it does not know what to do.

Topography: The physical features of an area of land, especially the shape of its surface.
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Topsoiling: The action of adding a layer of new soil over the top of an existing surface. Often
done in heavy cut areas to ensure there is a layer of more organic, fertile soil above the subsoil
that has been exposed by the removal of dirt during the leveling process.

Washboarding: A term used to describe undesirable systematic up and down movement of a
scraper blade. The bumpy resulting nature of the soil surface resembles an old fashioned
washboard, hence the name.

Leroing: The process by which the elevations in a control map are calibrated against the
elevations being measured by the GPS. By ‘zeroing’ we are able to compensate for:
o the offset from the GPS to the cutting edge,
differences in a surveyors GPS to the implement GPS,
differences in implement height when surveying verse implementing, and
other factors.
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Troubleshooting guide

General notes on troubleshooting

Isolate the problem

This is a key technique. To solve a problem you first must understand it. A given set of
symptoms can arise from multiple unrelated issues. Simplify your system by decreasing the
number of possible sources of problems. Turn off features and functionality until the issue no
longer occurs. Then gradually turn features back on until the problem occurs again.

Act methodically

Only make one change or adjustment at a time. Then check to see if the problem is fixed. If you
change multiple things you will be unable to definitively know which change solved the issue. In
the worst case, one change may have solved the problem, and another change may have
re-ignited it.

Do not rush
The tortoise almost always wins the troubleshooting race. Logical thought and considered action
are the natural allies of problem solving.

Read the manual
Yup. It can actually help sometimes.
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TABLET

Tablet screen freezes.

Symptoms:

The screen of the tablet PC has frozen and is not responding to inputs such as pressing on the
screen or the mouse (if one is attached).

Your tablet becomes slow and sluggish.

Cause:

The Tablet may not have enough available memory.

Windows or the T3RRA software needs updating.

If you have connected your tablet to the Wi-Fi hotspot previously, the tablet will retain internet
access credentials and connect to the internet. Automatic updates of the operating system, or
software can start without your knowledge.These can slow operations.

If you have surveyed the field in ‘drain mode’ rather than field survey mode’ the tablet can
hecome sluggish when implementing (due to continual calculations positioning the displayed
position relative to the large drain line created).

Solutions:

1) Confirm tablet running T3RRA meets minimum requirements:
v Windows 10
v CPU: Intel i5
v RAM: 8GB, HDD
v HDD 128GB (minimum)

2) Perform updates for T3RRA and Windows:
T3RRA needs to be updated regularly in order to perform at its best. When connected to
a good internet connection, click on ‘Check online for updates'in TSRRA Settings
Application tab and the newest version will install. (T3RRA alerts when a new version is
available if connected to the internet). Windows & .NET need to be regularly updated.
Windows 10 is best updated using the Windows 10 Update Assistant downloadable from
the Microsoft website. Perform a hard restart after updates are completed.

3) Create manageable projects:
Break large projects into smaller projects that are less taxing on the computer.

4) Check for applications running in the background:
Make sure there is nothing else running on the computer and bogging it down (you can
g0 into Task Manager and look at the performance charts).

5) Report detailed information to T3RRA if the problem persists.
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Does the tablet freeze?
Does the software freeze?
Does the freeze 'unfreeze’ at some time?
o (an the software be killed manually or does the machine have to be re-started?
Please provide this information when reporting an issue.
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Surface Pro tablet not updating or freezing

Symptoms:
Surface Pro tablet does not update T3RRA software completely and/or freezes.

Cause:
Windows updates require hard restart to take effect.
High speed internet connection required.

Solution:

Microsoft suggests executing the “Two Button Shutdown” after restart and before signing in.
This is only to be used on Surface Pros. Do not use this process on Surface RT, Surface 2, or
Surface 3. Using this two-button shutdown process ensures that your Surface is turned off
completely. Here’s how:

Step 1: Press and hold the power button on your Surface for 45 seconds and then release it.
Step 2:Press and hold the volume-up button and the power button at the same time for at least
20 seconds and then release both. (the screen may flash the Surface logo or something else,
but continue holding the buttons down)

Step 3:After you release the buttons, wait 10 seconds.

Step 4:Press and release the power button to turn your Surface back on.

Things we have also found useful:
Connect to the hotspot on your cell phone for a possible higher speed internet connection.

Make sure there is nothing else running on the computer and bogging it down (you can go into
the task manager and look at the performance charts).
Break large projects into smaller projects that are less taxing on the computer.

207




T3RRA
v

Mouse pointer flickers across the screen randomly.

Symptoms:

When the tablet starts the on-screen mouse jumps randomly about the screen. Windows may
open and close as the mouse clicks on desktop or program icons. Input is difficult due to
competition from the ‘crazed and possessed’ mouse arrow. You will likely receive a pop-up
error about your desired com port being taken already when you try to open your T3RRA
software.

Cause:

When booting, some tablets check the serial port for the presence of a serial mouse (a common
type of mouse prior to PST and bluetooth mice). If a stream of GPS data is present the operating
system can mistake it for mouse data and direct the data to the onscreen pointing device. As the
data is not mouse data it simply results in random movement and clicking. This also monopolizes
the serial port, which then cannot be used by T3RRA software. Note: Even after implementing
the registry fix below a Windows Update’ can sometimes cause this fix to be reverted and the
problem will re-appear.

Solutions-
. Goto Settmgs>Advanced and disable the serlal mouse [Versmn?software)

Settings F

! Application ‘ Machine | Project | Limits | GPSI Advanced |

¥ Enable diagnostic data

| This data is used to work out how to best make product improvements,
and to assist in troubleshooting.

Open Task Manager

Explore error logs area

If you are getting "COM'In Use" error N De because the GPS COM
port was incorrectly registered as an old PSZ mouse
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. Always start the tablet before the tractor is turned on. If the tablet starts prior to any
incoming GPS data the problem will not occur.

. Search for the serial mouse with the Windows ‘Device Manager’ and disable it.

. Permanently disable serial mice using the Windows Registry. Instructions for doing this
can be found online at pages like:

http://www.taltech.com/support/entry/windows 2000 nt serial mice and missing co

m port
NOTE: Do not alter the Windows Registry unless you are competent to do so and

understand the possible issues of doing so. If in doubt contact your dealer or T3RRA.

. Request that your dealer uses their T3RRA Installer software to correct the issue. This
software will perform the Registry fix action. The relevant tab in the software is the
“Tablet Setup” tab.

|T3RRA Cutta| T3RRA Ditch| T3RRA Plane| T3RRA Survey| T3RRA Design|.NET Status Tablet Setup Uninstaller

| Caution

These settings alter OS settings. *ONLY* use these on dedicated tablets.

1 Apply high performance powerplan 4 Set T3RRA Wallpaper Disable Serial Mouse

2 [] Use high contrast theme 5 Remove lock screen 8 Install TeamViewer

3 Make background black 6 Boot To Desktop 8 Set Brightness to 100%

Select All | Select None Setup



http://www.taltech.com/support/entry/windows_2000_nt_serial_mice_and_missing_com_port
http://www.taltech.com/support/entry/windows_2000_nt_serial_mice_and_missing_com_port
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Windows are opening and closing on the tablet
randomly.

Symptoms:
Windows are opening and closing randomly as if someone was tapping on desktop or program
icons.

Cause:
|t is possible that the touch screen is malfunctioning. A crack in the screen may be a good
indicator. This happens whether or not GPS data is streaming into the tablet COM port (see

Mouse pointer flickers across the screen randomly.)

Solutions:

Tablet repair may be required. Alternatively, disable touch input (via the Human Interface
Devices section of the Windows Device Manager) and use a computer mouse for input.

an Device Manager - m| X
File Action View Help

¢ FEHE B X0

> | Biometric devices A
> @ Bluetooth
> B3 Computer

> um Disk drives

> [ Display adapters

> am DVD/CD-ROM drives

v [y Human Interface Devices
{ HID-compliant consumer control device
HID-compliant system controller
{+, HID-compliant touch screen
WID-compliant vendor-defined device
G HID-compliant vendor-defined device

210




T3RRA
v

T3RRA software does not automatically start when
the tablet boots.

Symptoms:

When the tablet starts it is normal for T3RRA software to automatically load. However if you
wait a reasonable period (sometimes up to several minutes, if updates or other activities are
occurring) the T3RRA software still may not load,

Cause:
The tablet has not been properly configured to load the T3RRA software on startup, or the load
routine has been disabled.

Solutions:
Configure your system to start T3RRA software on startup. There are several ways to do this.
Google will provide many answers. See below for answers from Microsoft at

https://support.microsoft.com/en-au/help/4026268/windows-10-change-startup-apps

Note: If you are asked to copy the T3RRA software program file to a startup location DO NOT
copy an actual executable file from any of the T3RRA software program directories. Copy the
shortcutthat is on the Windows desktop instead. Alternatively, create a shortcut pointing to the
executable file and copy it. Note that the executable file that the shortcut must point to will
normally be in a folder with two subfolders named ‘d” and ‘v’ (see below for T3RRA Cutta’s
program file, other software will be named similarly, according to the application name).

Eas

Mame Date maodified Type Size
d 18/06/2019 7:36 AM  File folder
v 18/06/2019 7:36 AM  File folder
T3RRA Cutta.exe 16/04/2019 8:20 AM  Application 40 KB

211



https://support.microsoft.com/en-au/help/4026268/windows-10-change-startup-apps

T3RRA
v

Important: you should be familiar with working with files in Windows in order to apply this fix.
Mistakes while performing these types of activities can cause serious system problems. If you
are not confident of your abilities please contact T3RRA or your dealer.

Change which apps run automatically at
startup in Windows 10

Applies to: Windows 10

Change apps

Here are two ways you can change which apps will automatically run at startup in Windows 10;

e Select the Start 38 button, then select Settings ¢ > Apps = Startup. Make sure any app you
want to run at startup is turned On.

e |f you don't see the Startup option in Settings, right-click the Start 3& button, select Task
Manager, then select the Startup tab. {If you don't see the Startup tab, select More details.)
Select the app you want to change, then select Enable to run it at startup or Disable so it
doesn't run. Watch the video to see how to do it.

Add apps

To add an app to Startup:

1. Select the Start 3& button and scroll to find the app you want to run at startup.

2. Right-click the app, select More, and then select Open file location. This opens the location
where the shortcut to the app is saved. If there isn't an option for Open file location, it
means the app can't run at startup.

3. With the file location open, press the Windows logo key %8 + R, type shell:startup, then
select OK. This opens the Startup folder.

4, Copy and paste the shortcut to the app from the file location to the Startup folder.

Last Updated: 29 Mar 2018
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Can't find an onscreen keyboard.

Symptoms:
You need to enter text (like a filename) while running T3RRA software but you can't figure out
how to.

Cause:
Microsoft Windows has at least one onscreen keyboard available to use for text input on tablets.
However it can sometimes be challenging to find it.

Windows may be set to desktop mode and the Keyboard won't automatically open when a text
box is selected,

Solutions:
There are 2 current solutions to this problem.

1. Plug a physical keyboard into your tablet

2. Swipe in from the “right” side of the screen and check if tablet mode is on/off, the icon
should be highlighted blue if tablet mode is on.
|f tablet mode is on press the small image of a keyboard on the task bar in the lower
right corner of the screen (in case you have moved the taskbar the keyboard icon should
be next to the clock)

213




T3RRA
v

T3RRA software will not install

Symptoms:

Installation proceeds smoothly. However, when attempting to run the software it will not start.
The program shortcut icon may disappear. Subsequent attempts to re-install may throw errors
indicating the user does not have sufficient permissions to perform file writing or folder
accessing tasks.

Cause:

It is likely that you are running some type of anti-virus or malware protection software. This
software may be seeing T3RRA software as a potential threat and refusing to run it.
Alternatively, your administrative settings may be such that software cannot be installed without
help from your system administrator.

Solutions:
1. Read the documentation provided with your malware protection software. Follow
directions to allow the T3RRA software to run as a whitelisted application. The path to

add as an exclusion is:
C:\Users\YourUserName\AppData\Local\T3RRA\T3RRA Cutta 2
2. Alternatively, uninstall your malware product and install the T3RRA software while it is

uninstalled. Then re-install your malware software.
3. Seek advice from your system administrator.
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T3RRA software is not updating

Symptoms:
When attempting to update T3RRA software using the normal method in the Settings area an
error message like the following appears. You appear to have a good Internet connection.

Area: @E

grid lines ¥/ Allow fade-out of impleme
buttons '

SREY I |

Something doesn't feel right, The new version may not have &
been installed, :( |

Cause:
|f you are on a corporate network it might be configured not to allow access to certain websites.
Our download server may not be on an approved whitelist.

Solution:
Request help from the company network administrators. Alternatively switch to another
network (such as by tethering the tablet to your phone’s internet signal).
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In-cab tablet is too small to design on effectively

Symptoms:
You are having difficulty performing designs on a tablet screen that is 10 or 12 inches in size.

Cause:
Small screens can be difficult to work with, particularly for anyone with impaired vision.

Solution:

Take the tablet back to your office. Plug the tablet into a large PC monitor or TV. Most tablets
will have an HDMI connector for this purpose. Consult your local IT retail firm regarding cables
or adapters required. Duplicate your tablet screen on the external monitor.

Surface and elevation data not dlsplaylng properly
Symptoms:

When viewing amap (2D/3D), the surface g ree e
doesn't display - there are only some

streaks showing. |

Cause:

Some Intel graphics cards do not display

3D properly with the original drivers. The ’E“_ —
manufacturers release updates, but they S—
don't always get installed before being sold, or picked up by Windows Update.

Solution:

First connect the device to a good Internet connection. Open System Information on the device
and look for the type of Processor installed. Open intel.com website and search for driver
updates for your processor. Download and install.
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Tablet is in ‘Tablet Mode’ and you can’t find the
desktop icon for your T3RRA Software

Symptoms:

The screen on your tablet when T3RRA Cutta is not running appears different from what you
expect. It does not display the regular Windows desktop. You are unable to find the T3RRA
software icon to activate your T3RRA software/

Cause:
Your tablet has been somehow placed in ‘Tablet mode.

Solution:
Turn off tablet mode.

Tablet mode makes Windows 10 more touch-friendly when using your device as
a tablet. Select action center L1 on the taskbar {next to the date and time), and
then select Tablet mode to turn it on or off.
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Access to the port ‘COM X’ is denied.

See also: “Mouse Pointer flickers across screen Randomly”.

Symptoms:
The following message appears.
Tarnation, Running Yolk! Infernal OpenPort Error
(System.UnautheorizedAccessException): Access to the port
'COM1"is denied.
Ok

Cause:

This message generally occurs when an attempt is made to open a serial connection to iGrade
or directly to a GPS, but the serial port in question is already being used by another piece of
software.

Solutions:
1) Check that no other software is running on the tablet and already using the port.
2) Check the connection of the cable to the tablet.
3) Power down the tablet running T3RRA and the tractor. Next, remove the serial cable or
USB-Serial cable from the tablet. Turn on the tablet and start T3RRA. Once you are
looking at the GPS screen, plug in the cable. Now, start up the tractor.

Plug all cables for iGrade in before starting the tractor. In other words, the tractor needs to be
OFF until iGrade is plugged in and the T3RRA tablet is powered on.

The tablets that do not have true dedicated serial ports require USB-to-serial cables which
create 'virtual COM ports. Best practice is to update the USB-to-serial cable driver before
initial use of T3RRA in-field.
Steps:
1. Turn on the tablet that has T3RRA installed.
2. Connect to the internet.
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Insert your USB to Serial cable.

Select Settings, then GPS Port settings, click on ‘Device Manager'.

When the Device Manager window opens, locate 'Ports (COM & LPT)'.*

Click on 'Ports (COM & LPT)' to show which COM port has been assigned.
Right click on 'COM Port.

Select 'Update Driver'. You will be notified once the software has been updated
or if it has the current driver,

Set the COM portin T3RRA GPS Port Settings to correct port from the drop
down.

*NOTE: If ‘Port” is not in the list, you may need to download the driver from the product website
and install manually. We ONLY recommend FTDI USB to Serial Port adapters. This is the URL to
download the FTDI Setup executable file:

https://ftdichip.com/wp-content/uploads/2021/08/CDM212364 Setup.zip
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T3RRA Xxxxx is not happy :-( error.

Symptoms:
The following error (or similar) appears.

T3RRA Cutta is not happy :-( >

% How embarrassing. It is over before it's begun. There was
ey come problem when attempting to load the program.

= Could not find a part of the path
‘ChAUsers\F e 1 =e\AppData\LocahNT3IRRANTIRRA Cutta 2\diw'

Cause:
There is a problem with T3RRAs program file structure. The program cannot find the correct
path to the latest program files when it is started up.

Solution:
Contact T3RRA or your dealer. Please provide context about when this error started happening
and whether or not any changes were recently made to the tablet.
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Out of memory errors.

Symptoms:
T3RRA software crashes with an “Out of Memory” error.

Cause:
|f the software is running on a 32bit version of Windows 10 and is working with large data sets
itis possible to get this error.

Solution:
Upgrade your Windows 10 operating system to the 64bit version.

T3RRA software crashes without an error message.

Symptoms:
The T3RRA software will suddenly close with no warning or error message. It is not clear what
has caused the program to do this.

Cause:
Some unhandled error is causing the program to suddenly halt.

Solution:

|f a certain action by you causes the crash, try to avoid that action. Normally this type of error
requires our software developers to develop a fix and release an updated version of the
software. However, this type of error is difficult to reproduce and hence difficult to fix. Follow
the following steps to send the information the developers will need.

1. Open the Windows ‘Event Viewer’ program
2. In the left pane navigate to “Windows Logs > Application”
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3. Find the most recent errors in the right pane that are related to the crash
a. Normally these errors will occur in pairs with the first one having the source
“Application Error” and the second having the source “NET Runtime”. It is the
second one that is of interest normally.
b. Copy the contents to the “NET Runtime” error into an email and send it to
support@t3rra.com

& event viewer - m} bq

File Action View Help
s 2@ BHE
1Bl Event Viewer (Local) Appliestion  Numnber of events: 20,189 Actions

» L Custom Vi e
= _: v:;::“ IL:SS ¥ Filtered: Log: Application; Level: Eror; Source: . Number of events: 467

» .01 Applications and Services Lo

e @ Open Saved Log.
[ Applicatian Level Diste and Time Soures A
[& secuiity , ¥ Create Custom View.
El sewp Import Custom View..
|.— System
[E] Forwarded Events Clear Lug..

¥ Filter Current Log..

9/09,/2019 51352 AM

121 Subseriptions

o /09,2019 51352 AM DbxSic Clear Filter
W rror 009,209 51352 AM DhbxSue [E Properties
u‘ Error 0/09,2019 51317 AM DbySuc @ Find.
o BAR/2019 10033 PM DbaSuc v
lnl rrer ANKIMNA 10137 DA NS 4 H SM FII tered LDq ﬁlle ki..
5 ’ Attach a Task To this Log..
Selected Events (2) X | T save Filter to Custom View..
General Details View 4
~ 3| Refresh
H relo 3
Log Name: |—| Event Properties
Source: Legged: T Attach Task To This Evant..
Event ID: Task Categorg: e »
Level: Keywords: E i
i Cormputer bl Save Selected Fuents.,
OpCode: " 8] Refresh
Help (3

Creates a filter,

(image above: finding the errors in windows logs.)

222




& Event Viewer

File Action View Help

o= 2@ HE

1B Event Viewer Local)
¥ ;} Custom Views
v L& Windows Logs
[ Aplicatian
[& security
B setup
|:j System
r‘ Forwarded Events
> B Applications and Services Log
|.1 Subsenptians

< £

Lreates a filter,

¥ Filtered: Log: Application; Level: Error; Source: . Number of events: 467

Level Date and Time Saurce A
° Ersiai 90972019 5:33:32 AM MET Reintifne

W Eror 0/09/2019 51352 A DbiSve ke
€

Event 1026, .NET Runtime x

General  Details

Log Name:
Source:

Event 1Dz

Level:

Uzen

DOpCode:

Mote Information:

an unhanc

|Enum era ble

Apphecation

NET Runtime Logoed: Q092009 5:33:32 AM
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(Image above: highlighted contents that should be sent to T3RRA)

Unauthorized Access Exception on program exit

Symptoms:

Bozo Error message occurs upon Exit prohibiting close of T3RRA software.

Thia message relates to

wasn't.e.

Terracutta, vi.

cingscxml® is o

an BITOL

which

49,6904, 24106

®eeption:

should have been anticipated and handled

to the path

in

a logical manner. Apparently, it

‘Ci\Programitata\TIRRANTIREA Cutta\Settings\TIRRA

oLt

a

2015 Saved




Cause:

Current “User” of tablet does not have access to TSRRA Program Data in folder.

Solution:

1.

9

Maneuver to the location - C:\ProgramData\T3RRA\T3RRA
Cutta\Settings\T3RRA Cutta Saved Settings.xml

Right click on T3RRA Cutta saved settings file.

Choose Properties

Choose Security tab

Choose Advanced

In Permissions tab Click Add

Choose select a principle

Type in name of User to add

Select Ok

10. Check Full control permissions
11. Select Ok
12. Select Apply
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SET UP & INSTALLATION
Unable to install T3RRA software.

Symptoms:
“Access denied” type errors occur when attempting to install T3RRA software. The installation
fails, or the software disappears from the computer shortly after installation.

Causes:
1) Antivirus software on the tablet prevents installation, or quarantines the installed files
shortly after installation.
2) Company IT staff have locked down the tablet such that software cannot be installed.

Solutions:

1) Disable your antivirus software or ‘whitelist’ T3RRA files with an exclusion. Consult your
antivirus software documentation for information on how to do this. In some situations
you may have to uninstall the antivirus software. It can normally be reinstalled
afterwards.

2) Consult your company IT staff.
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Unable to import RCD or ADAPT files directly from
flash drive.

Symptoms:
Choosing to Import Survey Data then picking RCD or ADAPT files on flash drive plugged in
tablet and the files are not loading or ‘grayed out’ so you cannot choose them in the import list.

Causes:
Flash drive is not transferring files correctly.

Solutions:
Copy files from the flash drive to the tablet’s hard drive then import from that location.
Use a new flash drive or reformat the old one
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Notes for Dual or Triple Receiver systems.

Symptoms:

There are many strange errors that can result from incorrectly configured dual or triple
receiver systems when running iGrade, these can vary from no control outputs to machines
behaving erratically, so we have compiled a few things to check if you are having trouble,

Solutions:

Ensure hoth SCV1 and SCV3 are configured to “Remote Control”

In the more common machine configurations where SCV1 is used for elevation control and SCV3
is used for “Slope” control these would be the correct settings, but for situations where a user
has 2 receivers setup on one implement the SCV’s should both be configured to “Remote
Control”

Power Cycle the Machine after making iGrade setting Change

After making any settings changes on iGrade it is important to power cycle the machine, power
down the machine, Wait for all displays to save configs and completely shut down, wait 10
seconds, then start the machine, before then going through the settings to confirm all settings
have stored correctly,

Confirm SCV’s are connected correctly

SCV1=Left control cyl

SCV3=Right control cyl

Check hoses for Extend and Retract aren’t connected in reverse! [t may seem silly but we have
seen it stump the most experienced users before, Check and double-check those hoses!

|t is also important to note that when using 2 receivers on one implement that both SCV's
operate independently based on their respective receiver, and both SCV's must be on their own
Hydraulic circuits,
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o SCV3

SCV1

S ©

Check Receiver Serial Numbers

Check the serial numbers of the receivers, the receivers should be placed in order of their
serial number, from lowest to highest.

Ensure the lowest serial number is on the Tractor, the next serial number is on the left side of
the implement and first on the loom coming from the tractor, then the receiver with the highest
serial number is on the right side and last on the Loom.

The same applies for dual and triple scraper systems where the lowest serial number should be
on the tractor. The next goes on on scraper 1and so on for scraper 2 and 3. With each additional
receiver being placed along the harness in order of serial number.

Receiver heights for UCC1 or UCC2 on implements

e When utilizing dual scrapers on UGG2 you may need to adjust the receiver height
setting in the individual receivers settings through the ISO menus to ensure implements
level at the same elevation. NOTE: To lower the blade enter a higher receiver height. To
raise the blade position, lower the height set in the receiver setup.

e When utilizing dual scrapers with UGG1, both receivers must be mounted the same
height above the blade. Implement GPS offsets cannot be entered in the display to
account for mounting error. If a constant offset is noticed during operation between
scrapers, corrections must be made to the implement mast using shims.
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Diagnosing guidance line location issues

Symptoms:
Imported guidance lines into display are not in the correct location:
- Tractor is manually steered down lines displayed on T3RRA.
- Tractor is auto steered down lines.
- Auto and manual steering result in significantly different paths.
Possible causes with solutions:
Cause: For 2630 only - Repeat box was not checked.
Solution: For 2630 only - check Repeat box then cycle.

Cause: Survey data used to Generate paths captured on a different correction source (SF3, Dealer base, SF1
and others).

Solution: Due to the in-ability to complete North-South, East-West shift for Guidance linesina JD
display, we cannot correct or guarantee the accuracy of lines created from another correction then the
correction used to survey them. It is best practice and highly recommended that users survey, design, and
implement from a single GPS source.

Cause: Survey completed from Dealer base and implementing from a Quick survey base

Solution: It is always good practice to implement with an absolute base. If there is a dealer network
base coverage available at the location of the base used for implementation, we highly recommend
connecting that base to the dealer network as a vehicle. Take note of the lat/long and elevation values then
enter those details into the base location after configuring the base to absolute base. (refer to JD technical
documentation for more information on editing base parameters).
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Error “Incorrect MD5 Hash” occurs when loading
project

Symptoms:
When loading a project an error similar to “Incorrect MD5 Hash” occurs. The project fails to
load.

Cause:

The file has become corrupted somehow. This file will no longer work. It may have happened if
Windows shut down unexpectedly while a project was saving, or if a USB drive was removed
prematurely while copying a file.

Solution:

There is no solution to this problem. The file is likely unrecoverable. Make sure you have
sufficient backups available in case this error occurs. Switch to a backed up version of the
project file and delete this one. If this problem continues to occur be aware that it may be a sign
that your hard drive is failing. It may be time to replace it.
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Dual GPS scraper is not level.

Symptoms:
When using two GPS receivers in a side-hy-side configuration on a single scraper, one side of
the scraper is consistently lower than the other side.

Cause:
One GPS is mounted lower than the other, or Implement GPS Receiver Offsets are incorrectly
entered.

Solution:
Select Controller Setup softkey > Profile tab > GPS Offsets Edit button. Enter the correct GPS
height offsets.
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SETTINGS

Changing language has no effect.

Symptoms:

In settings, when you use the pulldown picklist to select a language other than English, the Ul
does not update to reflect the new language. The selection indicates that you have successfully
chosen a new language but nothing else changes.

Causes:
e The language translation files are missing.
e There was an issue with an earlier version of the installer software that placed the
translation files in the incorrect location

Solution:
Contact your dealer. The latest version of the installation software needs to be run to correct
the issue.

I Settings “]
Application | Machine | Project | Limits | GPS Port Settings
! Llanguage: Dutch
Dutch L
Units:

Lermath: .Inchesi Area: EAcresi Volume: _Cubic\"ardsf .
Y| Display su ridlines / ¥l Allow fade-out of
Pl

implementation buttons

Grid Size override (gFrToroToraTTo SN | in?
Cut/Fill Color Style Default - Magenta/Green|
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Unable to change language.

Symptoms:
Even in settings you are unable to change the language. There may also be a red warning
message indicating a problem with translations.

Causes:
e The language translation files are missing.
e There was an issue with an earlier version of the installer software that placed the
translation files in the incorrect location

Solution:
Contact your dealer. The latest version of the installation software needs to be run to correct
the issue.
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Error reading settings.

Symptoms:
When starting T3RRA software an error message appears referencing a problem reading
settings.

Error reading settings: There is an error in XML document (2, 2).

Ok

There is an error in XML Document

Normally the program will continue to load, but in severe circumstances the settings file error
may cause the software to crash.

Cause:
There is some problem with the file that T3RRA software uses to store settings on the disk. It
may have been corrupted in some fashion.

Solutions:

Normally you can continue running the software. You will likely have to re-enter any settings
that you previously had. When you exit the settings dialog these settings will be saved to disk
and the bad settings file will be overwritten. If you are unable to continue loading after
encountering this error you will need to manually delete the settings file. This file can be found
at:

C:\ProgramData\T3RRA\T3RRA
<Ditch/Cutta/Plane/Levee/Survey>\Settings\T3RRA
<Diteh/Cutta/Plane/Levee/Survey> Saved Settings.xml (or similar).

Note that the ‘ProgramData’ folder is often a hidden folder. It can be viewed by making hidden
folders visible within the Windows Explorer settings, or by manually typing ‘C:\ProgramData’
into the Explorer navigation area.
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Navigate to the settings folder in Windows File Explorer and rename the existing file by
changing the extension to “bad’ (or similar). Then restart the software. A new settings file will
be generated.
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GPS
No GPS signal is being received from iGrade.

Symptoms:

Tractor position icon not appearing on map-screens.

‘GPS info’ button in the bottom right of map-screens is red.

In the ‘Settings’ window there are no characters streaming into the ‘Serial port raw data’
window in the ‘GPS Port Settings’ tab.

Symptoms of incorrect baud:
Incorrect baud rate settings are identifiable by viewing the incoming data in the window
provided in the GPS setting tab.

Good data looks like normal text, as below.

Serial port raw data

GA,000019.83,2659.99181619141,5,15059.9999999914,E.4,10,0,200,,0,,0
*5D

$GPGSA A, 3,01,05,00,00,00,18,00,22,30,31,48,51,2.5,1.1,1.9*39
$JD,GPGGA1,000019.83,2659.99181619141,5,15059.9999999914,E,4,10,
0,200,0,,0,*4E
$GPGGA,000019.93,2659.99172625938,5,15059.9999999914,E,4,10,0,20
0.0,0,*59

$GPGSA A 3,01,05,00,00,00,18,00,22,30,31,48,51,2.5,1.1,1.9*39

Incorrect baud looks like:

Serial port raw data
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The port for the GPS to T3RRA software may be closed.

Signal sharing is causing iGrade to lose Gps

Drivers for tablets serial port or USB-to-serial port may not be up-to-date.
Cables may not be seated correctly.

Solutions:
1) Ensure all Windows updates are performed.
2) Open the GPS info screen by pressing on the GPS button in the bottom right of the
Collect or Apply step. Confirm that you have an RTK GPS signal and that the Open Port
button is grayed out.
3) Ensure Signal Sharing is d|sab|ed in Autotrac settings

o |

15.000ft
Track 5 pacing

Shiflt Track

4) Confirm USB-to-serial cable’s driver is up-to-date if applicable (refer to ‘Access to the
port ‘COM X is denied’. for instructions on how to update driver)

5) Confirm harnessing is correctly installed using AE3166 to connect T3RRA to iGrade app
controller or AE3070 to T into receiver for surveying without iGrade.

6) Perform a continuity check on the iGrade harness to make sure the pin configuration is
correct and the cable is not damaged.

1) Check settings in both iGrade and T3RRA (iGrade and T3C need identical Baud Rate):
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IMPORTANT: When using T3RRA Products with iGrade you must configure the serial settings in “iGrade
Settings’. You only need to configure the serial port in “Receiver Settings” if you are connecting directly to
the StarFire (as you might do when you are surveying in a Gator for instance).

In iGrade UCC1:

e Select Main Menu
Select Control Selection
Select Serial Port Setup
Baud Rate - 38400
NMEA - GGA, GSA
NMEA Rate - 5 Hz
Set Last Altitude - Off

In T3RRA (using iGrade UCC1):
e (Open T3RRA program and go to Settings > GPS Port Settings

e Set'COM Port' to the correct port
e Set Baud rate to 38400
e Select Ok button

Testing Serial harnessing.

The most reliable way to confirm correct serial port harnesses operation when using T3RRA
Products is to utilise the Port data window and use a testing method called Serial Loopback.

A loopback test can verify the operation of serial communication by sending and receiving data
from the same serial port. It can show problems in the serial port, the cable, or the software
generating the messages without having to connect to third party hardware.

VERY CAREFULLY! connect the transmit (TXD) signal to the receive (RXD) signal pins 2&3 on
the serial port connector. Or pins 10&3 on the JD SF Receiver connector. Or Pins 5&6 on the
iGrade connector.

Pin 5 O0C00 Pin 1
Pin 9 0000 Pin 6
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lggg.
oo
o8

eao

4
3 933 TX1 (SF to Aux) ’ ﬁ

RS 232 Transmit
3 2
7 0704 Power Ground 6 R5232 Receive 3
12 | ~ RS232 Ground g
10 936 RX1 (5F from Aux)

Serial Port Wling Finoufs

While these pins are connected, press the Open Port button.

The serial port raw data should populate the messages as indicated below, this would indicate
both the send and receive pins are working correctly and the harnessing is connected correctly.

Settings

- : - - .
| Application | Machine | Project] Limits | GPS | Advanced

| Default serial port parameters
Comport: COM& | | Baud rate: [38400

¥ Warn if nonessential GPS data is being received
COM®6,38400,8.N,1.N

Serial port raw data
$JDVER
$JD,ATTITUDES,ON

:Open Device Manageri iClear| %CIosej

This product is licenced to
iDemo

| saveand Appiy
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No GPS signal is being received when connected
directly to a GPS receiver.

Symptom:
The Tablet PC running T3RRA Software is connected directly to GPS but it is not receiving a
GPS data stream.

Cause:

There are two potential causes of this problem.
1. The GPS receiver is not properly configured to output data via serial.
2. The cable between GPS and tablet is not connected or defective.

Solutions:
1. Check your receiver settings to ensure the correct data strings are being sent to the
appropriate port.
a. NMEA GPGGA @ 5 Hz
b. NMEA GPGSA @ 5Hz
2. Check your receiver settings to ensure that the baud rate in use matches that expected
by your T3RRA software. The rates configured in each must match.
3. Check your cabling.
4. Perform Windows updates.

|f connecting to a StarFire receiver directly with a T harness (AE3070 from AgExpress), confirm
harnessing is correctly installed for surveying without iGrade.

To test if T3RRA software is at fault when no serial data is being received from iGrade it can be
helpful to close the T3RRA software and use another independent program to read and display
the serial data. One such program is ‘RealTerm’ https://realterm.sourceforge.io/ . If you can
successfully display incoming iGrade data in a serial terminal program it rules out a bad serial
cable or incorrect settings on iGrade. If you are receiving valid text strings in such a program
take special note of the port settings (Baud rate, and COM port number). These will be the same
ones needed in T3RRA software.
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Baud rate is set correctly but messages from iGrade
are still garbled.

Symptoms:
Baud rates are set correctly on both T3RRA software and in iGrade. The T3RRA software is not
receiving GPS and the GPS diagnostics window is showing an unintelligible data stream

Serial port raw data

Causes:
The serial connection is not properly grounded. Pin 5 is disconnected or connected to the

wrong pin at the other end of the cable.

Solutions:

Carefully check the remote control cable and the iGrade harness. Ensure that the ground wire is
properly grounded. In at least one case we have had a user report that an additional grounding
wire was required as shown below.
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T 68378 ®*—

—a 68730

_'ﬁ'—a\ 6873C
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Application
Controller ®AZT
Extomn

232 Transmit

R5 23T Receive

5232 Ground

>
el
s
B N R S R R N SR A
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H
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11

]

Fi oGy 12
Lon 1
PR 6975
Siched Fovs: @20 (9224 Tnszzc—d

Extra ground to tractor frame
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Vertical Performance Issues (GPS drift).

Symptoms:
Blade seems to drift throughout the day. When grading over an area of the field that is thought
to be finished’ the blade consistently begins to either cut or fill.

Possible Cause:
e Using SF6000 and SF3000 receivers together as a base and rover, or as tractor and
implement.
Base is configured as a Quick Survey base when using iGrade.
Poor GPS availability throughout the day.
Base station in a non-ideal location.
Base station being interfered with by passing vehicles.
High VDOP values are shown by T3RRA Software

Solutions:

o ALWAYS look for correlations with something that is happening in your vicinity when the
issue is occurring. If the issue always happens at a certain time, or in proximity to
buildings, trees, powerlines or other features then troubleshooting options can be
narrowed.

o [fusinga 3000 receiver on the implement, John Deere recommends using an external
antenna.

e John Deere recommends not mixing Receiver generations, as Base-Rover or as
Machine-Implement configurations.

e Ensure the base is always configured as an absolute base when using iGrade.

e You must ensure Signal sharing is turned off in AutoTrac settings when using iGrade.
e Check GPS conditions at http://satpredictor2.deere.com/address. GPS conditions may
be non-ideal, shift activities to bulking work until the GPS constellation improves.

e Use amobile base and place it as close to the working area as practically possible.

e Move the base away from obstructions (building, vehicles, trees) and higher off the
ground.

242



http://satpredictor2.deere.com/address

T3RRA
v

e Tune iGrade hydraulic thresholds.

e |fyou notice that degraded accuracy consistently occurs at certain times of the day there
may be unavoidable satellite/atmosphere conditions. Try and schedule bulking work for
this period, leaving high accuracy finishing grading for other periods in the day.

Dealers are encouraged to file a John Deere DTAC case if vertical accuracy issues are not
solved using other recommendations in this guide.
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No GPS in T3RRA Cutta v1 when using dual scrapers in
iGrade v1.

Symptoms:

Customer is running dual scrapers on iGrade v1. GPS appears to be presentin T3RRA Cutta if
only one scraper is configured. Changing to dual scrapers in T3RRA Cutta causes GPS to be
lost.

. Setings Ex
fipplication m Project | Limits | GPS Port Settings
Location offsets
North/South: 0 ft
East / West: O ft

Eevation Offset: ft

Logk ahead delay time 10.0003(03  |sac

Implament Seltings

Single o w4
e
Dual implemants

Twn receivers an one implement

1] Crtput cross dope commands
Coss slope nudoe Increment

Implement Settings Options:
o Single - one implement (default]
o Dual - two implements connected as front and rear
«  [Wworeceivers on one implement - receivers mounted on left and right side of implement
with split hydraulics controlling blade heizghts independently

Cause:
iGrade had been set up in “Plane Control” for SCV1 & SCV3 under the control selection .

Solution:
Change the control selection to “Remote Control” for SCV1 & SCV3 and cycle power.
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You are getting GPS data but the fixed quality is not
RTK.

Symptoms:
When you open a com port you clearly see that positional data is being received. However the
GPS Info window is displaying a fix other than FixedReal TimeKinematic.

Cause:
1. You are connected to the wrong com port. This is possible if your tablet has an internal
GPS and you are connecting to it's port.
2. Your GPS is not receiving RTK correction packets from it’'s base station.

Solutions:
1. Check to see that you are connected to the correct serial port.

2. There are many reasons a GPS may not be receiving correction packets from it's base
station. Check your GPS documentation for solutions.

Settings

Application | Machine ProjectELimits GPS | Advanced

Default serial part parameters
Com port: COM1 Baud rate: 38400

¥ Warn if nonessential GPS data is being received

COM1,384008N,1,N

Serial port raw data

10,0.200,0,0,*4€

$GPGGA,231623.05,5202.20808533232 N, 10116.7370656734,W 4,10,0,2
00,0,0,*54

§GPGSA A,3,01,05,00,0000,1800,22,30,31,48,51,2.5,1.1,1.9*39
$J0,GPGGAT,231623.05,5202.20808533232 N,10116.7370656734 W 4,1
0,0,200,0,0,447

$GPGGA,231623.15,5202.20808533232 N, 10116.7370656734, W 4,10,0,2
00,0,0,*55
$GPGSAA,3,01,05,00,00,00,18,00,22,30,31,48,51,2.5,1.1,1.9*39
$JD,GPGGAT,231623.15,5202.20808533232N,10116.7370656734 W 4,1

0,0,200,0,0,*46
$GPGGA,231623.25,5202.20808533232,N,10116.7370656734,W,4,10,0,2
00.0.0.*356

| Open Device Manager Clear| |Open| Close

S and Apply
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GPS data stops and COM port number has changed.

Symptoms:

The position stops updating and it is apparent that position data is no longer being received.
When you open the ‘GPS Info’ window it is apparent that the COM port has changed to a
different port from normal. The regular port may or may not be there. If it is there and you
change back to it everything is ok, but the problem may intermittently continue to occur.

Cause:
You are using a USB-to-Serial adapter. It is loose and the connection is randomly lost when the
machine vibrates or travels over bumps.

Solutions:
1. Check connector ends for obvious damage.
2. Secure the adapter more securely using cable ties or other restraints.
3. Clean the USB metal contacts using contact cleaner and a cotton swab (or similar).
4. If the tablet has more than one USB port try the USB-to-Serial adapter in an alternative
USB port.
5. Replace the USB-to-Serial adapter (please only use an approved FTDI adapter).
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SURVEYING

Collected survey data is blue and red only.

Symptoms:
Normally collected survey data is colored with a spectrum of red (low) through green through
blue (high). In this instance there appears to only be two colors: red and blue.

Causes:
T3RRA software fits a red-green-blue spectrum of color to the survey points. It “stretches”
these colors across the range of data points. If the data is “clumped” in groups that are well
apart numerically then the majority of the spectrum of color will not be seen.
1. One or more points has received a corrupted elevation value, placing it well above or
below the bulk of the points
2. The base station has changed it's elevation part way through the survey. Points collected
before will be offset by this change.

Solutions:

1. If there are only a few corrupted data points, simply delete them using the tools available
in surveying or surfacing.

2. If this problem is caught while surveying, stop the survey immediately. Check to see if
the base station has been altered and fix it. Then delete the points that were too high or
low and begin surveying at the location where the problem began.

3. Ifitis not possible to resurvey the affected part of the field you have several (bad)
options

a. Export the elevation points as a CSV file. Open the CSV points in a spreadsheet.
Add the appropriate offset to all bad points. Save the file as a CSV. Import this
CSV file in the T3RRA software.

OR

b. Surface the collected data. Create a region around the section of the field that is
too high or too low. Use the ‘Offset Surface’ design tool to change the height of
the problem region. Some smoothing across regions may also be required. From

247




T3RRA
v

this point onwards, use the resultant design surface as the basis for further
designs.
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Elevation Offset during surveying.

Symptoms:
Recorded elevation data collected while surveying is offset and not in the correct location.

Possible Cause:

o Starfire Receiver needs calibrated
Solutions:

o (alibrate receiver's TCM (refer to John Deere SF OM)

e Re-Survey
IMPORTANT: Vehicle must be on a hard, flat level surface for calibration. If TCM is not calibrated
on a level surface or TCM mounting angle is not level in relation to vehicle angle (StarFire
mounting bracket or vehicle cab being slightly offset, uneven tire pressures from one side to
other, etc.) operator may see offset during operation. This offset could look like a consistent
skip (A) or overlap (B) in passtopass operation. To eliminate offset, recalibrate on a level
surface, drive down a pass, turn around and drive down the same pass in the opposite direction.
|f the vehicle does not follow the same pass, measure offset distance and enter in implement
offset. After initial calibration of TCM, it is not necessary to calibrate again unless TCM angle in
relation to the vehicle has changed. For example, tire pressure has been lowered on one side of
vehicle.

e

L

1@

A=y (&)
ot fi
A—Skip B—Overlap
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Drain Survey mode performed in error.

Symptoms:
Drain line is present in the elevation data path.

Possible cause:
T3C user has recorded in Drain survey mode instead of Field survey mode as intended. Drain
lines are in a swath pattern across the field.

Solutions:
If a user does not wish to resurvey in Field survey mode, they can:

1) Delete drain line T3RRA Design (T3RRA Cutta owners only).

1. Load the project into T3RRA Design
2. Delete the drain line on the Guide tab
3. Export a control file for T3C

2) In Collect step of Wizard:
1. Export dataas CSV file
2. Import CSV file into T3RRA Cutta v2.

9rse0BH 8ao

lllll

" points or drain paths.
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Elevation points not appearing correctly or with voids.

Symptoms:
1) When you survey a field or drain and the elevation points are faint with black lines
through them causing the survey to appear incorrect or with void like spaces.

10 Waterway

2) Your drain profile view shows incorrect names associated with the drain selected.

‘Watier Ik Show || Change
Tlesw Button | Owerlsy 1 el
Rirfac

WHRNTITLL | NS TR ot

. e AT 1.04in J

¥ {Drain 1 o

= Muli it

M, Slope: 0,050 %

Mai. Slope; 0000 5
[ Start Elevatinn a6 16 a1 ih
[ £nd Blevation & 581 17 i

CuFil ratio 100

Backslope s Impreg
4 1 Lock Backslope
| Brain Bottom Widih | 144 0/in 5
| @ Road ® Drain e
{on semtan  Simpon o) B
o design [ Fieid Balance: m‘

Cause:
1) The elevation points have been recorded using the Boundary mode instead of the field
or drain survey modes
2) Drain was resurveyed without starting a new project or deleting previous surveys.

Solution:

1) Delete the black boundary line using the delete boundary option in the boundary survey
mode in the collection screen. After this the elevation points can be used as they
normally would.

2) Delete the unwanted drain survey elevation data in the collection screen.
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Surveying at heights close to sea level results in an
incorrect field surface.

Symptoms:

The collected field elevation map (in T3RRA software) appears vastly different from your
expectation of what the actual field looks like. You are surveying a field where elevations can be
both negative and positive (i.e., partially above and partially below sea level). When you examine
your field map you see that all elevation values are either negative or positive (not both). You
are using a StarFire 3000 receiver and receiving serial data directly from the receiver (not via
iGrade).

Cause:
The StarFire 3000 has a bug that causes problems with output elevations when it crosses
between positive and negative elevation values.

Solution:
1. Alter your base station height so that the whole field can be surveyed using elevations
that are either all positive or all negative.
2. Use iGrade and an implement receiver to survey the field.
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DESIGNING

Levees are jumbled and crossing over.

Symptoms:
When you create levees in T3RRA Cutta, Ditch or Levee, the levee lines seem very ‘messy’.
There are frequent line endings and levee paths sometimes appear to cross over each other

Cause:
The levees are spaced very closely. T3RRA software uses an algorithm that looks at the edges
of individual raster pixels and problems can occur if the levee lines are spaced at a width of

equal to, or less than, the pixel size.

Solution:
Resurface the survey data at a smaller pixel size. Then re-do the levees. The correct pixel size
will depend on the slope of the land, and the required vertical distance between levees.
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Imported SWP+ ditch track names are too long.

Symptoms:
After importing SWP+ ditch tracks, you see that their assigned names are too long and cover
most of the surface.

Cause:
Previously assigned names are imported along with ditch tracks.

Solutions:
Return to the Surface step and use the Edit Drains button to rename.

-, & ‘

Click on the pencil and paper icon, rename drain, choose Ok, then Close.

Edt Drsin B Edit Drain Bl
Select drain(s) to delete: | Select drain(s) to delete:
' Drain 1 Nort [[& ' S
| Drain 1 Nort \[#| | d P— K |
Rename
| Drain 1 Nort
| i i L Ok ‘ Cancel | il
Select Al I Delete Close | [ Select All | v m] {‘M ‘
|
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Drain Design freezing and/or producing jagged profile
view OR Small Field design has jagged edge and
difficult to see changes in elevation.

Symptoms:

After Applying drain design, the tablet freezes.

Profile view of drain is jagged.

Small field design has jagged edges.

Small field not defined enough.

When | am in the Drains Design step, the profile view of my surveyed drain appears ‘jagged’ and
‘corrupt’. | know what | am viewing in the drain profile window is not an accurate representation
of the original surface.

Possible causes:

Pixel size is too large for thin drain.

Drain is long and the drain width is thin.

A drain survey was collected OVER a field survey (or visa versa).

Solutions:

Change Pixel size.

Change width of drain (only if the change will not affect implementation).

Image of profile view of drain with jagged drain line:
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Image of small field with large pixel size:

Surfacing in 30| Terrain; Criginal | Layar: Elevation

_ e
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186.16ft 186.53ft

ot Search radius
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Lhange 1o the 20 wew toedit pomts

Image of small field with small pixel size:
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186.31"

| S —
186.10ft

:{: | Saarch radius:

l.l! Suirvey| 59.3 [f1)

Change to the 20 view 1o edit point

Solutions if drain and field surveys overlap:

Delete the field elevation points directly under the drain path of drain surveyed points.
Resurvey in Field survey mode pausing field collection of points when traveling over the drain
path then change to Drain survey mode to collect the drain path that is clear of field elevation
points.
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Attempting to save a PDF report throws an error.

Symptoms:
When attempting to create a PDF report on a tablet running Windows 8.1 an error message

appears and no report is created.
i - —

There was a problem creating PDF output: Unable to load DLL
‘wkhtmltox0': The specified module could not be found.
(Exception from HRESULT: 0x8007007E)

m

Ok

Cause:
Windows 8.1 is missing some critical files the PDF creator relies on.

Solution:

Install the VC++ 2015 Redistributable files. These are available at www.microsoft.com. Use a
search engine to find them. Choose the version that matches your tablet (32 or 64bit). Install
on the tablet. The PDF creation process should then work.

Choose the download that you want

File Name Size
| | ve_redistx6d.exe 13.9 MB
vi_redist.x86.exe 131 MB
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Markers not visible.

Symptoms:

Markers are not visible on the map surface, and you believe they should be present.
When you have created markers (Bench Marks ) in T3RRA Design and have exported your
control file for T3RRA Cutta or T3RRA Ditch.

Cause:

A marker may have been given an incorrect elevation value, causing it to be well above or below
the surface. This can happen for instance if the design was made in T3RRA Design and the
marker was given an elevation of zero.

The markers have been exported without a height set, therefore will only show up in 3D
underneath the surface.

§

Solutions:

1. Check to see that the marker is actually present. This can be done by tapping the Delete
marker’ button in the bottom right of any map-screen and seeing if the marker of
interest is in the list to be deleted. If it is then close that dialog and then zoom as far out
as you can. You will likely see the marker a long way above or below the surface. If the
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‘Delete marker’ button is not present it means there are no markers available on the
map.

2. There is currently no way of changing the elevation associated with a marker. Go back to
the original source software and fix the issue there. If this is not a satisfactory solution
please contact TSRRA to explain the use case and we will examine ways to achieve your
goals.

3. When creating markers in T3RRA Design always make sure that you enter the value and
tick the “Lock value” before exporting your control file.

int Labe

Label: BM Text size: [ 12 * |

Symbol: @ 2 Symbol size: B

Color: _E

[ ] Use this label as sub-region title

Easting: 447296044 | Northing: |6681968.040

Value: ‘I 14.91 Lock value

Copy to clipboard | | Close
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My cut/fill map is totally a single color representing
no cut and no fill.

relemeing 20 | Temare A Agplied | Laye: CubTl ] [c] rrw~rn:--1--:0|'u-- e Apglied | Lower: Cull ] o]
&5 103 +000 AR Rl
0t D021t — 0.0t 0.02f i
oo U'.W
s a 4 EEEENE 1)
A T AEEEE : 0000+
g Q-J' -+ EEEEEN Q-J'
Symptoms:

In the implementation or design phase of T3RRA software, you view a cut/fill map and it is a
uniform green or gray color representing no cut and no fill (depending on your cut/fill color
schematic selected in Settings). When you touch part of the map it shows the Cut/Fill value as
being 0.

Cause:

1) Your original surface and your design surface are exactly the same. This happens if no
design has been created. When surfacing first completes a “blank” design is created that
matches the original surface exactly. As a cut/fill map is the difference between the
original surface and the design surface it will necessarily be a map of zero values.

2) Your ‘Zero Cut/Fill Range’ is too large.

Button Background Color Style :Default j

. Zero Cut/Fill Range 0400 m
Solution: - Al
Slope Display: Percentage| |

1) Go to the design step of the
wizard and create a new
design.

2) Open Settings > Application and lower your ‘Zero Cut/Fill Range’

W1 Show icon/text button I Show zoom buttons [ Collection Beep
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There is an ‘offset’ cut area beside my drain.

Symptoms:
When burning a drain profile into a surface, one or more side cut areas appear that seem
disconnected with the actual drain path.

= =S

= . b7 mlfo2d

Cause:
The side batter from the drain rises up through an existing surface that undulates in such a way
that both cut and no-cut areas result.

Existing surface

N\

\
“Offset’Cut —

7

/:/ Drain profile

NO CUT

Solution:

Increase the batter angle, or smooth the field surface before creating the drains (and create the
drains based on the DESIGN, not the ORIGINAL surface). Alternatively, simply ignore the offset
cut area.
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Drain Design error message ‘not downhill all the way’

Symptoms:
When designing a drain, you receive an error message:

Drains

‘ Q - "Hook 1" is not downhill all the way.
1 ¢ Press OK to continue, or Cancel te alter drain parameters.

Ok Cancel

Cause:
Parameters entered do not allow drain to flow downhill all the way.

Solutions:
Change parameters until they produce a drain that will flow downbhill all the way. i.e. increase
Max Cut.
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Drain Design error message ‘drains were affected by
this operation’

Symptoms:
When designing a drain, you receive an error message:

Some other drains were affected by this operation. You may
want to go check they still drain
Hook 1 Split raised/lowered by -4.14ft

Ok

Cause:
1. Elevation data was collected from low to high elevation where another drain connects.
2. Drain was split with the Split Drain tool.

Backslope 0 % E
| Lock Backslopa
Drain Bettom Width | 10.00 ft :
0 Road @ Drain f% -
* on elevation | Impart lyd) o B
on design [ Field Balaqce: 1,000 T |
PR ——
‘- B . g ﬁ oft 100ft 2008t s00f: 4;:; . homs::;:n ganfe oo BaDft 901t
Solutions:
1. Swap AB before designing so the drain is designed from high to low elevation.
Backslope 0 Bg g S

Lock Backslope
Drain Bottom Width 1000 ft

c
3
Road '@ Drain ]
: 5 By | e Mincut
® onelevation [ import {yd®) © £ —-haxca
on desjgs [ Field Balance: 1000 = | ==CEuisting Surface

= Froposed Design
Current Design Surface

n% T T T T T — T T T T T
L a oft 100f 200it 300ft 400 S00ft 00t FOOF aooft 00
Distance fram en gin
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CROSS SLOPE

Cross slope control is not working.

NOTE: This guide is NOT applicable for systems using two GPS units on a single implement for
cross slope control.

Symptoms:
You want the T3RRA software to control the cross slope of the cutting edge but it does not
seem to be working.

Cause:
Improper physical setup, iGrade configuration, or T3RRA software settings.

Solutions:
1. Make sure that SCV3 is set up for cross slope control (check your iGrade Operators
Manual). IMPORTANT. Choose ‘Cross Slope Control’ from the SCV3 drop down menu in
UCCT. Check the ‘Enable Cross Slope’ box in UCC2.
2. Make sure that you have properly calibrated your TCM.
Ensure the SCV has had the thresholds calibrated as per the iGrade manual
4. Check the control sensitivity is not set too low causing cross slope to be “lazy”. Increase
the value for a more aggressive control.
5. Check that the correct hoses from your implement's cross slope controlling hydraulic
ram(s) are plugged in to SCV3
6. Reverse the hoses plugged in to SCV3 if needed.
a. Reversed hoses will normally cause the blade to rotate completely to either the
left or right as soon as you begin working.
b. iGrade 2 has a checkbox option to reverse the blade tilt without reversing the
hoses, iGrade 1 does not. If you have iGrade 2 check your iGrade manual for more
information.

w

265




T3RRA
v

1. Make sure that the ‘Output cross slope commands’ box is checked under ‘Settings >
Machine’ in the T3RRA software.
| Output cross slope commands | |
Cross slope nudge increment \ 10.0 \ %

8. Make sure that an accurate ‘Implement Width’ is entered under ‘Settings > Machine’ in
the T3RRA software.

9. Make sure that cross slope control is set to Auto on the implementation screen.

10. Ensure that the design is actually calling for the expected cross slope.
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Cross Slope not working and Front and Rear Error
displays are visible.

Symptoms:
If you are seeing Front Error and Rear Error and you are not using dual scrapers, you may have
set up the SCV 1 and SCV 3 incorrectly.

Cause:
You have not set Cross Slope up correctly on the Application controller.

Solutions:
Choose ‘Cross Slope Control’ for SCV3’ from the drop down menu in UCCT.

SCV3 Control Type

Cross Slope Control &
v

SCV Control Type Drop-down Menu
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Check the ‘Enable Cross Slope’ box in UCC2.

Control Valves @ Enable
Cross Slope
Elevation Valve: Roll Valve:
SCV1 @ 74 SCV3 © Y
- v
Valve Interface: Valve Interface:
JD Proprietary ‘ JD Proprietary @ b
v v
Calibrato @ Calibrate @
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Paddle pots are backwards for manual control of cross
slope.

Symptoms:

The operator is accustomed to moving the controls in one direction to achieve left tilt and in the
other for right tilt. iGrade v1 wants the cross slope ram hoses in a certain way and this forces
manual control to be backwards from how the operator expects.

Cause:
iGrade v1 only allows the hoses to be plugged in one configuration.

Solutions:
Short of altering the hydraulic hose configuration on the implement rams, there is no known

solution for iGrade v1.

iGrade v2 gives the option of reversing the outputs.

Valve Calibration |
Status: Enabled
Ready
Selthe value &3 [ow s possible wivle gemng o ot af the Cylmder during
& TR
Extend Threshold Retract Threshold
= Rovorse I — |
240, Output 241 ——
v I ‘ v
e JO Proprietary
Extend Test AUTO Retract Test @
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Scraper cross slope appears to be the opposite of
what it should be.

Symptoms:

When T3RRA is commanding a cross slope tilt to one side the scraper blade is doing the
opposite. iGrade is showing a current cross slope % as positive when the implement is rolled to
the left, and negative when tolled to the right. Reversing hydraulic hoses in the remotes does
not help the problem.

Cause:
The implement GPS mount direction has been changed to ‘Backward’ in the John Deere display.
This causes receiver TCM readings to be the opposite of what they should be.




Solution:
Set implement GPS mount direction to ‘Forward’ if the receiver is facing forwards.

220 ] ' [396 ]

Fore/Aft (cm) Height (cm) |

T3RRA
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IMPLEMENTING

Troubleshooting performance.

Symptoms:

e |mplement responds too slowly to changes in grade
Blade fails to hold grade
Unexpected shifts in blade elevation occur
Implement appears not to respond to commands
Cross slope not working
Cross slope behaving unexpectedly

Cause:

“Performance” is a subjective term. There are many ways in which a system can suffer poor
“performance”. Thus there are also many causes for this. The exact cause will differ with the
type of performance degradation present. Specific types will be discussed further in other parts
of this document. However the below advice is almost always relevant.

Solutions:

The first step when diagnosing any performance issue is to disconnect the T3RRA software and
to test iGrade /n iso/ation. Only once you have confirmed that iGrade is working properly, you
can then start to troubleshoot the T3RRA software. Place iGrade in Plane Control or Grade
Control and establish that it is performing as expected. If it is, reconnect the T3RRA software
and continue with other solutions in this troubleshooting guide. If it isn’t please consult your
John Deere dealer.
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Implementing issues with iGrade (will occur without
T3RRA connected)

NOTE: There will be situations where your dealer may ask you to capture a Starfire message log
for further diagnosis. This can be done on the Deere display using the SF6000 VT as follows:

E) 1sosusvr 9 @ 150BUSVT & ©

SlarFae 6000 - Fie Mamsge: 867671

=z
Sterfare 5000 Main 857671 T
T 7 Starfire Data Leqging Stams
Info Setup Activations Serizl
| | ‘ Part fize== StarFire SN: 867671
Pasition Mode Accuracy (%] T Cumrent W5 Start (LUTC): 12:00AM 2021-05-30
. NoNav { I Work Session Count:
0 IR Cument WS Size: 2 MB
— GPS Signal [%)
- Capture Data
Lak %) - |
; @ >
Lon [} sese= e
Atiude ¢ 0.000 SF Signal (dE) | Delete Data
GPS Course ) 0 00 @‘ )
GPS Speed (mph) 0.0 & P Export Duin

Roll Angle [ Pitch Angle ) Yaw Rate {"fsec)
0.0 0.0 0

Hll 5®:- [

-
n
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Bi-Directional error in iGrade.

Symptoms:

The implement consistently cuts when heading in one direction and fills in the other direction.
Final grade is never achieved. If T3RRA software is halted and iGrade is run in ‘Plane Control
only the problem is still present. Changing height control to SCV 3 may resolve the issue.

Cause:

This problem has been seen in cases where check valves within the tractor SCVs are
malfunctioning. The implement blade is failing to hold height properly. The bidirectional nature
of the issue perhaps comes from different amounts of dirt (weight) within the scraper when it is
going in different directions. If changing height control to SCV 3 fixes the issue then it may
indicate that only SCV 1is malfunctioning.

Solutions:
Replace check valves with tractor SCVs.
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Blade continuously loads on one side.

Symptoms:
System is grading low on one side.

Cause:

There are multiple possible causes for this.
e iGrade has not been set correctly.
e SCV's have been put accidently in float instead of detent.
e Manual nudge controls have been turned on by accident.

Solutions:

1) Ensure this is actually the case, try grading in both directions along a single pass be sure
to confirm the blade stays low on one side

2) Be sure the SCV is set to the auto detent position

3) Ifusing Cross Slope’, ensure ‘Cross slope’ is set to control. Auto is active when the
manual slope nudge buttons are greyed out. The blade controls the set slope when the
slope nudge buttons are active. Check the iGrade setup - ensure cross-slope is set to
remote commands and also SCV3 is set to cross slope for external commands,

4) Complete a TCM calibration on the receiver, be sure to drive a complete figure eight to
wake up the TCM before completing the calibration, ensure the blade is close to the
ground and level before proceeding through each step of the TCM cal.

5) If there are two receivers on the one scraper, check to see that the Implement GPS
Receiver Offsets are set correctly in iGrade.
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Poor “on grade” performance.

Symptoms:
Blade Struggling to hold grade.

Cause:

There are multiple possible causes for this issue.
e Interruptions to GPS.
e [ncorrect surface offset.
e [ncorrect settings in iGrade.

Solutions:

1) Disconnect T3RRA software. Perform performance tests using iGrade alone to simplify.
After you are satisfied with the iGrade performance, reconnect T3RRA software and
re-evaluate performance.

2) Be aware of your environment, GPS can experience interference from trees, buildings,
the tractor, water and some soil types can cause interference.

3) Ensure the base is set up clear of trees and obstructions of its view of the sky.

4) Ensure the base is set up well clear of any traffic or vehicles passing by.

5) Ensure GPS accuracy is adequate, ensure you are operating within Tmile (1.6kms) of
your base station.

6) Check the GPS accuracy is adequate, Ensure your VDOP is below 1.6, do this by either
opening the GPS info window in T3RRA Cutta by tapping the GPS in the lower right of
the display.

1) Ensure the settings in iGrade are correct and re-calibrate iGrade thresholds and set the
grade sensitivity. Calibrate thresholds using a potentiometer or a pressure gauge. See
dealer for details.

8) Check your base has adequate power and is configured as an absolute base, low base
power when set as a quick base can cause strange results.

9) Ifusing a StarFire 3000 be aware that John Deere recommended practice is to use an
external antenna. Check that the coaxial cable is not squashed or damaged.
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10) Dealers are encouraged to file a John Deere DTAC case if vertical accuracy issues are
not solved using other recommendations in this guide.
11) Also see - The implement blade does not seem to follow the design surface.
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Engaging auto causes the scraper to raise into the air.

Symptoms:
Operator engages scraper into detent (auto mode) and the scraper extends to full stroke on the
lift cylinders.

Cause:

iGrade has Load Limiting and/or Max Cut enabled in Application controller settings.

The engine speed (RPM) threshold is set lower than the field working engine speed (RPM)
threshold.

User is using UCC2 in Proprietary valve mode (CANBUS). But has the application controller also
connected via the legacy option connector.

Solution:
Disable Load Limiting and/or Max Cut in Application controller settings.

Enter an engine speed threshold that is greater than the factory default of 1500 rpm or make
sure your working engine speeds are greater than your current load limiting engine speed.

Disconnect the legacy valve mode SCV connector at the application controller.
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Scraper is “washboarding”.

Symptoms:
Scraper causes a washboard effect.

A-If washboarding is close together, flow rate is too high.
B- If washboarding is far apart, flow rate is too low.
Cause:

e SCV flow rate is set too high or too low.

e Washboarding can occur when the blade is at an overly aggressive angle (construction
model scrapers have a more aggressive angle while ‘finishing’ scrapers do not).

e |t can occur when the ground is hard and has not been prepped for dirt moving.

e [tcanalso occur when the tires' air pressure on the scraper does not match (one is
lower than the other).

e [tcanalso occur if the scraper has split hydraulics and the cylinders controlling height
over the right and left walking tandem are not equally pressurized (one cylinder may
have a leak).

e [t canalso occur if the tractor hitch is mounted to the scraper drawbar too high or too
low.

Solutions:
Decrease or increase the SCV flow rate. If still present, adjust counterbalance valve pressure.
Contact implement service provider.
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Implement blade moves to an extreme position when placed in
Auto.

Symptoms:
When placing the machine in Auto, the implement’s blade dives deep, climbs to full height, or
tips fully to one side.

Cause:
SCV hoses are incorrectly configured (reversed).

UCC2 with JD proprietary mode configured for SCV control but JD Legacy “Option connector” is
also connected to the tractor.

Solutions:

Short of altering the hydraulic hose configuration on the implement’s cylinders, there is no
known solution for iGrade v1.

iGrade v2 also gives the option of reversing the outputs.

Valve Calibration |
Status: Enabled
Ready
Set the value &8 low ot podsible wivle Geting Smooth moBen oul of the cylnder during
& L
Extend Threshold Retract Threshold
F R .‘:
240, Output 21 ——
v I | -—
S 40 Proprietary
Extend Test Ao | Retract Test
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Ensure Option connector on rear of machine is disconnected, Then complete 2X power cycles to
reset the SCV Controller
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Blade not staying on grade & acting inconsistently.

Symptoms:

Blade is acting erratically.

Blade height is on grade for a while but then moves down a few inches and then back up.

Blade is reacting inconsistently while implementing. The blade wants to cut over ground that is
already on grade.

When implementing design, the system is not cutting and filling as per map on screen.

Causes:

Base is being used as a Quick Survey base.

Base power is low.

iGrade and/or application controller need to he updated.

This is related to the GPS receiver not being mounted correctly and not moving with the blade.

Solutions:
Use an Absolute Base.

Charge base to fullest amount.

AL E
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Contact your John Deere dealer and ask if updates are available for iGrade and/or application
controller.
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Implementing issues with T3RRA connected

The implement blade does not seem to follow the design
surface.

Symptoms:
The blade is moving up and down in ways that indicate that it is being successfully controlled.
However the blade positions do not seem to be what is expected based on the design in T3RRA.

Cause:

iGrade is not in “Remote Control” mode. It may be in Plane Control, or Grade Control

Drain design bottom width is narrow and the implement is traveling outside the design width.
The user is working outside of the drain bottom width design so the blade is not going to the
design height.

Solutions:

Place iGrade in “Remote Control” mode and cycle power on the tractor. Consult your iGrade
manual for instructions.

Increase the width of the drain bottom in Drain Design to accommodate the desired drain
path.
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Bi-Directional error in T3RRA.

Symptoms:

The implement consistently cuts when heading in one direction and fills in the other direction.
Final grade is never achieved. If T3RRA software is halted and iGrade is run in ‘Plane Control
only the problem goes away.

Cause:

There is a slight time lag from when a GPS location is measured to when the blade actually
actuates to seek the desired target elevation. If the look-ahead time is set incorrectly, when
going up a slope this causes the cutting edge to be consistently low, and when going down a
slope it causes the cutting edge to be consistently high.

The key to understanding this problem is to realize there is a slight time delay from when
iGrade first sends the T3RRA software a position, and when the T3RRA software returns a
target elevation value to iGrade. In this time the tractor has moved a certain distance and the
target elevation is technically out of date. It is intended for a position in the field that is now
some distance behind the cutting blade. If the tractor is traveling down a slope this will result in
the blade being higher than it should be. If the tractor is traveling up a slope this will result in
the blade being lower than it should be. The problem is repeatable and the vertical offset is
always in the same direction (relative to whether you are going uphill or downhill). If you
understand why the problem occurs it is normally quite simple to adjust for this time delay and
nullify the issue.

Solutions:
Refer to the Machine tab section of the Setting chapter of the Operator's manual for more
information.
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Implement blade is intermittently jumping up or attempting to
deep dive.

Symptoms:
Work is progressing normally but occasionally the blade will suddenly rise up, or attempt to
aggressively dig.

Cause:

A bad USB-to-Serial conversion dongle/adapter is causing corrupted height commands to be
sent to iGrade. This can be diagnosed by checking the I/0 Voltages page on the iGrade display
and observing the last received messages. Occasionally you may see values being received to be
truncated or otherwise corrupted.

Solution:
1. Replace your USB-to-Serial cable with the one recommended. - FTDI US232R.
2. Contact T3RRA or your dealer for a recommended make and model.
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Erratic performance during drain implementation.

Symptoms:
1. Implement moving erratically while implementing drains.
2. Implement moving erratically while implementing drains with Cross Slope enabled.

Cause:

T3RRA creates a surface using a raster which is a grid of elevation heights. These gridded cells
are referred to as “pixels” and have a uniform edge size. As the vehicle moves it reads the
elevation from consecutive pixels beneath the blade. If the neighboring pixels are significantly
different in elevation the blade can move substantially as it crosses pixel boundaries.

Solutions:

1. In some situations, it may make sense to decrease pixel size so that neighboring pixels
are closer in elevation. If your implement is 2 meters wide and your drain width is 4
meters, try decreasing your pixel size or increasing your drain width.

2. Disable Cross Slope.
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iGrade says Remote Commands are not received from T3RRA
software or indicating ‘No Surface Defined'.

Symptoms:

The iGrade display is showing a “No Remote Commands” error message, and iGrade is not
controlling your implement.

iGrade v2 displays “No Surface Defined” when moving.

Causes:
e Your T3RRA software may not actually be sending control messages.
o [fitis sending messages there may be a problem with the messages, or the cable may
be incorrectly attached, or damaged.
e SCV's have not been set to detent.
e iGrade is expecting Cross Slope commands but they are not being sent from T3RRA.

Solutions:
1. Check that you are in the ‘Implementation’ screen in your T3RRA software, and that you
have pressed on the ‘Start’ button.
2. Check that the T3RRA software is not in ‘Demo’ mode.
3. Check that the data sending spinner is rotating (T3RRA v1) or the send arrow is flashing

(T3RRAv2).
GPS info
Serial port parameters I iWarning Thresholds i
Com port|COM2 | | Baudratel38400 | | Idle Tigpeout 5| Seconds Max VDOP 2
' o - imeout 30| Seconds Min Satellite Count 7
COM2,38400,8 N, 1.N = =
0.000s 7=*
Name Lat lon Altitude  Num Sats Fix Time  last Correction VDOP Speed Heading
Tractor  -26.99935 151.00128 199.85ft 10 RTK 1:53:13 AM 0 sec 19 091 35909
Implement1 -26.99935 151.00128 199.85ft 10 RTK 1:53:13 AM 0 sec 19 091 35909
i CloszPort | Close this window
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. Check that your iGrade Remote Control Harness is in place and connections at both ends
are well seated, and that no pins are loose/bent/damaged/pushed-in.

. If you are using a USB-to-Serial dongle that has activity

lights (recommended) check to see that the appropriate lo —

TX light is indicating activity. .
. Make sure that your iGrade Remote Control Harness
does not have reversed TX and RX lines. The iGrade
manual describes the required pin configuration for this
cable. Check that the pin configuration is correct.
. Check continuity in your iGrade Remote Control Harness | Syt
TX and RX lines to ensure that a pin has not become '*‘ ; B
disconnected. —
. Check the 1/0 voltages screen on the iGrade display to view the “Last Received
Command”. If there are messages being shown it is possible that the messages are
defective in some way. Take a photo of this screen and forward it to T3RRA or your
dealer for diagnosis.

. Check that both iGrade and T3RRA are configured to send and receive Cross Slope
commands (if using Cross Slope). If you are not using Cross Slope, check that both do
not have Cross Slope enabled.
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Tractor position icon is far above or below the surface.

Symptoms:

When implementing the position icon appears to be a long way above or below the surface (the
tractor icon will normally rise to surface height if it is below the surface, but as-applied cuts will
be far too deep).

Cause:
The zero value has been incorrectly set, or the base station elevation has changed since zeroing.

Solutions:
1. Re-zero the T3RRA software
2. Check to see that the base station coordinates have not changed. If they have, return
them to the original coordinates (latitude, longitude, height).
3. Be sure to save your project if you believe you will need to finish implementation at a
later date in order to retain the zero value.
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Tractor position icon does not adjust when you zero against a
benchmark.

Symptoms:

You are parked over a physical benchmark and want to adjust the map location so that the
related on-screen benchmark icon matches the location on the tractor icon. However when you
perform the “Zero using a marker” action nothing changes. The icons for the benchmark and the
tractor remain separated.

307 +0.00" i

(Cut) (Rl

Lfill
-

Cause:
You have forgotten to check the “Zero X and Y (lat/Ing) offsets” box.
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Solution:
Check the “Zero X and Y (lat/Ing) offsets” box before pressing the Ok button.

: Use this when you want to calibrate against a known, preset, point
Zero against the surface

Choose which marker to use

Zero using a marker

Onsite BM

PSM73058

Enter a known location PSM160972

Enter a known offset

Note: You can only zero against markers if you are within 50m

¥ Zer
Nudge Zero Height Zero X and Y (lat/Ing) offsets

Cancel
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Error from grade values do not match on iGrade and T3RRA
software.

Symptoms:

When stationary, or at very low speeds, the value for error from grade reads 0 on the iGrade
display. The error from grade value in the T3RRA software is non-zero and at the expected
error value. As soon as you start moving the error value on iGrade returns to expected levels.

Cause:

At low speeds (below iGrade’s activation speed) T3RRA software stops sending iGrade true
target elevations. Rather, the T3RRA software returns the current blade height to iGrade. This is
done as a safety measure to ensure that the blade will not move, as well as to keep the remote
connection alive.

Solutions:

This is a software issue that is being investigated for alternative solutions. Ignore the error
value on iGrade when stationary. Make sure your are updated to the latest software version as
this problem may have been solved.
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Map icon on T3RRA screen lags behind real position

Symptoms:
The screen update appears to be “laggy”. When you turn a corner and are back on a straight path
you may see that the position icon on the screen is still turning the corner.

Cause:
This normally indicates that the software is having to do a lot of calculations, or that there are
insufficient resources (CPU, HDD, Memaory) available on the tablet.

Solutions:

1. Check for updates online. There may have been performance enhancements included in
newer versions of code.

2. Check that the tablet you are running meets our minimum specifications.

Do any Windows updates that are pending.

4. Make sure that your tablet has no other applications running. Close any unneeded
applications.

5. Divide the work area in your project into smaller areas. Having to process a smaller data
set should result in better performance.

6. Surface your elevations with a larger pixel size. Larger pixel sizes result in smaller data
sets and this will result in a performance increase.

w
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‘As-Applied’ not updating correctly.

Symptoms:
When on the implementation screen, the “As-Applied” Cut/Fill map was not updating as per pass
on the field.

Cause:
n H nm: n . n
Ensure the “Implement Width" is entered and they have "As -Applied” enabled.
_] Settings n
Application | Machine ' Project | Limits | Gps | Advanced
—— —_ 1B
Implement profile :|Project profile! | 4 L+ ] |E| |
Maximum blade clearance :|0.000 ft 3|
Look ahead delay time (0.000)]03 |sec
Receiver setup: iAuto-Detect! | iSingIe |
Implement Width: ‘ 20.00 Ift ’
|| Output cross slope commands
Cross slope nudge increment :O 1 %
I:': Enable As applied calculations |Clear as applied I
+ Enable Pass Count fr_acking |Clear Pass Count
Solution:

If “Implement Width" is entered and "As -Applied" is enabled, make sure you have selected in
"View Settings" the "Terrain" As-Applied and "Layer" Cut/Fill maps. If ‘As Applied’ button is
unavailable, it is a good indication that As Applied is disabled in Settings.

Implementing in 201 | Terrairc

(11}
aas
sas 22
It Ve 0 Vi
'I!r;a'm layw ije(( ;uapper
Swap betwesn projects on the fly
A Bregact
demo(currant]
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Project has moved N/S or E/W.

Symptoms:
When you return to an existing job the map is no longer aligned with the position of the tractor.
The project surface has moved North/South or East/West.
Cause:
e Previously entered offsets have been cleared under the Machine tab in settings.
e The Base station has been moved.
e The Base station is configured as a Quick survey and has been power cycled or reset.

Solution:

1. Keep arecord of any horizontal offsets you have used for a project in case you need to
re-enter them. If you look back in the project ‘activity log” you may be able to find
previously entered ones there (depending on version).

2. Always use a Base configured as ‘Absolute Base’ where possible

3. Reference any newly established base station from a “dealer network” or permanent
hase network where possible

4. If using a ‘Quick Survey’ have it connected to a permanent and always-on power source
for the entire duration of a job.

5. Never move a Base station position during a job.

6. Establish permanent “henchmark” locations to check against and re-align the job. You

can use the regular “Zero’ button in the implementation screen for this.
ExA

Use this when you want to calibrate against &
known, preset, paint

Chaoose which marker 1o use
Zeratising a ekt (BiDheaddich
Head ditch end

Drop box

Zero against the surface

Enter & known location

Enter a known offset
Mote: You <an only Zere against markers if you
are within 50m
7 o

Nudge Zero Height P
Zero X and ¥ (Jat/Ing) offsets

Ok Caniel

1. Use T3RRA software offsets to re-align the map.
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User cannot turn “Grade On” with iGrade 2.

Symptoms:

You have iGrade setup for remote Control. You have a field design in T3RRA Cutta with your
zero set and you are on the design surface in the field. You select the “Grade Off” button to turn
“Grade On” with no luck.

You have checked T3RRA Cutta to make sure you are sending commands to iGrade and it is.
Under the Status tab near the “Grade Off" button you will see the “Status: Disabled” and “Last
Exit Code: No Surface Defined”.

Disabled

Last Exit Coda:
i Mo Surface Defined

Cause:
iGrade is not receiving messages from T3RRA Cutta, therefore “No Surface Defined” will be
displayed and iGrade will not let the user turn “Grade On”

Solution:

Check the serial connection from T3RRA Cutta to iGrade. Use the Diagnostics built into iGrade
to ensure serial communications are being received. You should see the “Line Count” steadily
counting up.

Check that the iGrade harness is not faulty, or has pins backed out
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My drain design is no longer present in the ‘Apply’ wizard step.

Symptoms:
The Cut/fill map of drain surface in the Apply step is representing no cut and no fill.
The profile view in the Apply step of the drain is a solid red line.

Causes:

A drain design was created for one or more of the multiple drains in one project and the user
went back to the Collect step and recorded another drain survey within the same project.

All drain designs were ‘overwritten’ when returning to Collect step to add more drains to the
same project.

Solutions:

Design and Implement one drain at a time saving each as one project file.

Design and Implement each drain completely within one project before adding more drains.
Survey all drains, design them, and finally implement them without returning to add more
drains.

Originad Ll h
84928"+0.00"

qox Moot

i SN T
Caution

This project has a design.
If you change survey data, it will be overwntten,
Do you want to keep going?

Yes No. |

298




T3RRA
v

My drains have ‘bumps’ in them that weren't present when |
designed them.

Symptoms:

A drain line was created with a set profile but when implementing it seems to have unexpected
deviations.

Cause:

Multiple drains were designed and have overlapping sections. The profile of a drain gets
‘overwritten’ by the profile of a subsequent drain.

I

5.90ft |

150
00
l o -0.50
00
“ +0.50
L e 1_-_]:0_0

+150

Drain 1Gasinenorn
Drain 1Gashnenorh - il

+ 750+

Q : Reset | - Follow Pasition \Westheadland |
g { - - -,
== Cut/Fil g [
| — Original Surface T \
| = Drain )
T T T Tl ¥ L S S L R S (R LSS T

naft 0t 50t 1006 1504t 200 250ft 300t
Distance from ongin

1390

Elevat:

1380ft

Solution:

Design and implement one drain at a time. That way you will get exactly what is shown in the
design step (if you always implement on the original surface for instance)

In the design step apply each drain individually rather than choosing the ‘Apply all' option. Each
subsequent drain should use the ‘Design surface' as the surface to apply on rather than the
original surface. In this way you are designing the drain profile on a surface that accounts for
the effect of previous drain lines. Note that the order of drain design matters in this case.
Drive survey of drains individually instead of driving one drain to inevitably need to ‘split’ the
drain where overlapping another drain.
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Poor as-applied coverage.

Symptoms:
The as-applied map looks blotchy, streaky, incomplete, or otherwise incorrect.

Cause:

e The as-applied map will only be correct for a single machine working in a field. If part of
the field is done by another machine this information will not be relayed to the current
machine.

o Blade shift is altering the implementation of the design.

o Pixel size on screen is too large.

Solutions:
1) Ensure the machine and implement settings are correct to allow as-applied to work
correctly.
2) Ensure your pixel size is no more than half the implement width you are using.
a) Pixel size can be adjusted in the “Projects” tab of settings.
b) Itis recommended to select the option closest to ¥4 of your implements width
and no more than 'z of its width.
3) Check your zero range setting. Some very low zero range settings can give undesirable
results.
4) Ensure your blade shift is set to zero, the blade nudge will apply above or below the
design updating the as-applied to show the work is not complete.
a) If blade shiftis on in the T3RRA software it will be seen in the lower left of the
screen.
b) If the shift value here is not zero press the up and down arrows until it is zero.
c) Do not use the blade shift function for shifts that are meant to be permanent.
Alter the vertical offset value for this purpose (ie., re-zero)
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‘Out of memory’ error when saving.

Symptoms:
Attempting to save a project causes an ‘Out of Memory’ error and no file is saved. This error will
also occur periodically when auto-saves occur. This error will completely disrupt your ability to
use the T3RRA software. Prior to the error occurring you may have noticed the project getting

progressively slower and slower to load. If you run Task Manager you will see that the project is
using excessive amounts of memory while loading

Cause:

There is a bug in earlier software versions that causes replication of unnecessary data within
the project each time a save occurs. Eventually this will bloat the project file to the extent that
internal variables can no longer process the data objects that exceed memory limits.

Solutions:

Upgrade your software to at least v2.137. Load the offending project (it may take a long time to
load) and then save it again. The project will have offending data sections removed and now
should go back to normal load time on subsequent loads.




T3RRA
v

You have bench mark locations but they are not in Latitude
and Longitude.

Symptoms:

If you are attempting to calibrate your GPS against a design and you have known bench mark
locations you can use the “Enter a known location” option to achieve this. However you may find
that your bench mark values do not match any of the formats requested.

: Use if you have a known elevation benchmark at this location
Zero against the surface

Known blade elevation (distance above sea-level):
5915 m
691.50 is the calculated offset at your current location. You can accept
Enter a known location this or enter a new offset.
Opticnally, enter a lat/Ing to zero horizontally

tor s knoun ofiet | DoSHe81 Dacioal Minutes (D MM o) |1 j
Latitude 0 ° 0.00000000 '
Longitude 0 | ° |0.00000000 '

Longitude values must be in the range -180 to 180°
Latitude values must be in the range -80 to 90°

Ok Cancel

Cause:
Your bench mark locations are in an incompatible projection or coordinate system. Commonly
they are in UTM easting or northings or similar.

Solutions:
Contact your provider and request the bench mark locations in WGS84 Latitude and Longitude
format. If possible, request that they use ‘decimal degrees’.
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Blade height drifts after setting Zero to Surface or Benchmark

Symptoms:

When setting zero by choosing either to surface or benchmark and going into auto, the blade
height drifts up 2 or 3 tenths and then level out at that height. It does not stay at the zero height
saved.

Cause:
Load Limiting is enabled in iGrade.

Solutions:
Disable Load Limiting in iGrade. Reset Zero correctly.
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