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A OPERATOR SAFETY WARNINGS

Never use the GreenSeeker System without instructions. Review the Operations Manual.
Always read chemical manufacturer instructions before handling or spraying chemicals.
Always install boom stop before working under or around raised spray booms.

The GreenSeeker RT200 interfaces with GPS receivers and spray controllers. Be sure to
read and understand the other manufacturers’ manuals and equipment before operating

the RT200.

500-1-032 3 Rev L: 2008.10.21



Table of Contents

INtroduction tO the GreeNSEEKEr SYSTEIM .. ....i it r e 5

[T T a3 X0 T o ) 1= T PPt 6

e a0 E= 1 YA ©Le] 0 o] o o] =T o | £ P PP 7
INEEITACE IMIOTUIE ...t bbb bbb b bbb bbb bbb bbb bbbt a bbbttt bt 7
User Interface/Ruggedized Computer With COIOr DiSPIaY ........covvviriiiriiinieesee s 7
L0 ] 2 (0T 1 o) TSP 7
USEE INEEITACE IMOUNT ...ttt et s bbbt e At b bbbt n st s s st s s e s bt s 7
GrEENSEEKEI® SENSOIS .. uvviviveteietiteiereteteteretetesesesesesesesesssesesesesesesesesesesesesesebebebesesebebebebebebesebebebe b e b et ebe b e b b eb et et et e b et ebebebebesebesntesesntas 7
SENSON MOUNTING BFACKET.......cuiiiieiiieieee bbbt 7
oo 0ot L C= O] ) 1 0] T PPN 7
GPS RECEIVET ...ttt ettt ste ettt ettt a et s bbb s £ b s e s A b s R A b8 e s £t S e R bbb e s bbb e A e b bt e R bbb e bbb s an b et s n s bt s s 7

1 E] = 11 =1 1T o P 8
System LayOUt WIth TDS RECON .......c.cuiiiiiiiiriciceie sttt 8
System Layout With TDS NOMA ..ot 9
O 1] L1 TP TST

Interface Module
User Interface: Ruggedized PDA

GIEENSEEKEI® SEISOTS .....vviirereeireseeetreseseseeetseseseeeesesesssessesesesee s e esesesseseseses e esee s s ses s saseseseses e seses s aeseb et s aesnsetesnenneesasnnsee
Care AN MAINTENANCE ..ottt 8 bbb bbbt bbb bbb
Field Preparations for Nitrogen APPHICALION...........ciiuiiiiiie e 15

FIEIA TNFOIMALION ...ttt R bbbttt 15
FIEIA SELUD STEPS ...vuvuvieeiiieriieitiet et 16
Field Preparations for User Defined Rates (Custom Table) ........c.ccoveiiiiiiiiiici e, 17
EXample: COttON DETOIIANT ..o bbb 17
(@] 1= = 1T aTe T 1 51 4 U o 4 o o £ 18
R3] 721 L] o ST PTSRTT 18
LT gL LT (U o TP 19
Table 1. CommunNication POrt ASSIGNIMENTS .......coveieiiiriirrii e 19
GPS Receiver COMMUNICATION SETUD .....cviurieiieeic et 20
Rate Controller COMMUNICALION SELUP .....vvvveviiiicieieisisie ettt sn s s s s st s s s 21
RT200 Interface Module COMMUNICALION SELUP ....ovviueveiiicieieis ettt eb s 22
Variable Rate Application
Mapping with the RT200.........cccccoovvrvvrnnnns
DALA OULPUL ...ttt e ettt ettt
DHAGNOSTIC TOOIS .uvuiiiiiiiei ettt ettt ettt et E ettt ettt ettt ettt ettt et
Data MANAGEIMENT ..ottt b et
Application Information
Delivery System and LiQUIA CONTIOL .........vceiiiersicesseees sttt ssssnsesssnns 34
SIECTING @ NOZZIB ... oo ceeccee et b et AR s e ARttt bbbt R et 34
APPENDIX A: Cable DIBgIamMS .....u ittt ettt et e e e e e e 37
APPENDIX B: LiSt Of COMPONENTS .. ..t e e e et e e e e e e e et eaeaneen 39
APPENDIX C: RESOUICES ...ttt ettt ettt ettt e e e et e e et e e et e e et e e et e e et aa e e eaneenaen 40
OLNEE FESOUICTES ...e.vuveertieseieeseieesebses b stse ettt bbb 18£8 bbb e bbb bbb bbb 40
APPENDIX D: How To Re-install RT COMMANET ... ..o 41
APPENDIX E: CUSTOM AIGOFTTNM. ... et 42

500-1-032 4 Rev L: 2008.10.21



Introduction to the GreenSeeker System

This manual describes the installation and operation of the hardware and software for the NTech
Industries RT200 System.

The GreenSeeker RT200 Variable Rate Application and Mapping System is a tool for variably
applying agricultural chemicals based on real-time measurements of the crop. The sensors
measure NDVI (Normalized Difference Vegetation Index) of the plants while traversing the field,
and the software collects the data which can be used to generate maps of the NDVI and rates
(where applicable) for crop analysis and historical data collection. This type of data can be used
in conjunction with other agronomic references to index nutrient response, crop condition, yield
potential, stress, pest, and disease impact in a quantitative manner. The RT200 can be used to
monitor changing crop conditions during the growing season and the effects of different levels of
an input compared to a defined standard.

The applicator provides the ability to variably apply agricultural chemicals in Real Time (as the
applicator passes over the crop). The NDVI-based variable rate algorithm and parameters may be
selected in the field, and all rate changes are then made “on the go,” so there are no lengthy delays
between evaluating the crop and application. When applying fertilizer or other material, both the
NDVI, the target rate on and the applied rate are mapped simultaneously with the RT200
GreenSeeker. Some spray controllers do not respond with an ‘As Applied’ value.

The GreenSeeker Optical Sensor utilizes NTech’s second-generation optical sensor technology.
The RT200 emits light at two specific wavelengths, and measures the reflected light. The
microprocessor in the sensor analyzes the reflected light and calculates the resulting Index value.
The data from each sensor is collected by the Interface Module which is processed, and then
transmitted to a ruggedized PDA in the cab running the RT Commander Software.

RT Commander displays the NDVI and location in real-time, logs the output data to a file, and
sends the appropriate rates to the applicator’s rate controller. The logged data is readily
transferred to a desktop computer for analysis.
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Definitions of Terms
The following terms occur throughout this manual and in the RT Commander software.
Becoming familiar with the terms will make using the RT Commander software much easier.

CAN. Controller Area Network. A high-integrity data communications bus for real-time
applications that operates at data rates of up to 1 Megabit per second, and has excellent error
detection and confinement capabilities.

GDD. Growing Degree Days. Some GreenSeeker algorithms use this value as an input to
determine expected plant growth stage. Refer to the “Where to Find GDD Information” at
http://www.ntechindustries.com/software/ for more information.

GPS. Global Positioning System. A system using satellites, receivers and software to allow users to
determine their exact geographic position.

N. Nitrogen fertilizer

NDVI. Normalized Difference Vegetation Index. Commonly used to measure plant health and
vigor. NDVI = (NIR_reflected - Red_reflected)/(NIR_reflected + Red_reflected).

NUE. Nitrogen Use Efficiency. A percentage of nitrogen taken up by the plant. For example, an
NUE of 60% means that 6 Ibs. of nitrogen fertilizer is expected to be used by the plant that year
for every 10 Ibs. applied. Go to www.nue.okstate.edu for more information.

NRS. Nitrogen Rich Strip. This reference strip/area allows for determining the amount of
nitrogen being made available to the plant by the environment (mineralization, etc), and
importantly this year’s expected maximum yield potential and response to additional nitrogen.

RI. Response Index. Provides an indication of how the crop will respond this season to additional
N.

User Interface. A portable computer, typically a PDA such as a TDS Recon or Nomad.

V1. Vegetation Index. A value that is calculated (or derived) from sets of remotely-sensed data
that is used to quantify plant health, stress, and vigor.

VRA. Variable Rate Application. Based on information supplied to a rate controller, the rate of
fertilizer or other chemical applied.
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Primary Components

Interface Module
The Interface Module contains circuitry to interface boom mounted g

sensors with the User Interface. The interface module has CAN, serial, q
and power connections. The I/M is an environmentally sealed enclosure 2 A

which can be installed inside or outside the cab. 1

&
"]

BY9w |

User Interface/Ruggedized Computer with Color Display

The User Interface for the RT200 system is a rugged computer such as the TDS
Nomad. The User Interface functions to display and store the data from the sensors as
well as communicate with the applicator’s rate controller. The RT Commander
program is pre-loaded to the PDA. Some type of removable memory card is supplied
for easy data transfer; or the PDA may be linked to a desktop computer for data
transfer.

USB to Serial box

This box is used for all systems that have a TDS Nomad as the PDA. It
converts the USB port at the bottom of the Nomad into four DB9
serial ports.

User Interface Mount
The RAM Mount allows for easy positioning and quick removal of your PDA from the
applicator.

GreenSeeker® Sensors

Reflectance readings are taken by the sensor. These units
generate their own illumination for use in any lighting
condition, day or night. When the unit is on, a red band of
light will be observed directly below the rectangular sensor
window. The sensor is designed for an optimal height of 28-
48” inches over the plant/crop canopy to be sensed. The field
of view (width of the sensor measurement) is ~24 inches
within the sensor’s optimal height range.

Sensor Mounting Bracket

Sensors are typically mounted to a standard stainless steel bracket
provided by NTech. These brackets are designed to fit most
boom structures. Typically, mounting is accomplished with U-
bolts.

Product Rate Controller e

Most applicators come with an installed product rate controller. The RT200 system mterfaces
with most available controllers. If you have a rate controller that is not currently supported by RT
Commander, contact NTech or your dealer to see about obtaining support for it.

GPS Receiver

A GPS receiver is necessary for logging geo-referenced data and viewing on-the-go mapping. An
applicator may already use a GPS receiver for other operations such as guidance. In many cases it
can be shared. The RT200 accepts a serial connection (RS232) from a GPS receiver to the
ruggedized PD, via a serial-to-USB converter.
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Installation

System Layout with TDS Recon
The GreenSeeker RT200 system’s components are connected as shown below.

Fort 2 (COM 3 or 4) Port 1 (COM 2}
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2 3 oo

- =y
TO RATE CONTROLLER S ( 12V
4%0-1-aB8 B FT & 5
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4 0T ZZ-L-ood

6X GREENSEEKER SENSOR

4X 400-1-—-265-24D 20 FT.

[ | [ | |

LEFT BDOM RIGHT BOOM

A complete list of all components is provided in Appendix B. Refer to this list to order spare or
replacement components. NTech part numbers are required for ordering.
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System Layout with TDS Nomad
The GreenSeeker RT200 system’s components are connected as shown below.

R
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7.5 FUSE’_(/\‘
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14 0T /L2-1-DO¥
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[ | || [
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A complete list of all components is provided in Appendix B. Refer to this list to order spare or
replacement components. NTech part numbers are required for ordering.
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Cables

Before mounting sensors, loosely route cables on the machine. Cable placement is described
below. All cables should be routed in areas where protection from mechanical movement can be
assured. Do not kink any of the cables. Always allow at least a 6 inch bend radius in all cables.
Once cables are routed and all hardware is mounted, final placement of cables can be made.
Finalize by securing cables with tie wraps, zip ties, etc., as required.

Cable 400-1-278 (Interface Module to Recon/User Interface) is to be routed to the Recon. As
shown in the system layout, one end of the cable connects to the Recon and the other to the
interface module. The cable end with the DB9 connecter connects to the Y-cable connector
marked “Port 1” on the Recon. Refer to the vehicle’s manual for cab access holes. Most cabs have
auxiliary access holes available. The other end of this cable is to be routed to the Interface
Module. Refer to the Interface Module section below.

Cables labeled 400-1-265-240 (Daisy Cable) are to be placed between the outer three sensors on
each side of the boom. These cables are commonly referred to as daisy cables, and connect the
sensors in a daisy chain manner. Refer to the Sensor section for appropriate sensor placement.

Cables labeled 400-1-277 (Sensor to Interface Module) connect the two innermost sensors to the
Interface Module. Note that the sensors daisy chained on the left side of the boom must connect
to the port labeled Left CAN Bus, and the same for the right side. Refer to the Sensor section and
Interface Module section for hardware placement.

Cable 400-1-276 (Power) provides 12VDC power to the system. One end of this cable connects to
the Interface Module and the other to battery power. An inline toggle switch is provided to
control system power. This switch is to be mounted in a desired location in the cab. Splice the
toggle switch into the red wire (+12V) included with the cable. Note: some vehicles may provide
battery power terminals in the cab. Also, a minimum of 11.4 Volts is required to operate the
system.

Cables labeled 400-1-066 are serial cables with standard female DB9 connectors. These cables
provide connections from the Recon to the GPS and rate control modules in the cab. Note that
some GPS units and rate control modules may require a null modem or gender change adapter.
Refer to the manuals for the GPS and rate controller for proper connections (if either module
requires a null modem connection to a desktop computer then it will also require one to be
connected to the Recon). Null modem cables and adapters can be found at most electronic stores.

Power Adapter Cable is provided with each PDA. It contains a voltage converter/regulator to
provide the proper charging voltage for the RECON. WARNING: DO NOT REMOVE/CUT OR
BYPASS THE AUTO ADAPTER END OF THIS CHARGER. DO NOT CONNECT DIRECTLY
TO 12VDC AS THIS WILL CAUSE IMMEDIATE FAILURE OF THE PDA.

Cable diagrams are provided in Appendix A for emergency repair and troubleshooting purposes.
These diagrams are provided for use by qualified technicians only.
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Interface Module

The interface module is an environmentally sealed enclosure with four connections. Mount this
module in close proximity to the center of the boom mounted sensors (check cable length of 400-
1-277 and 400-1-278 for suitable placement). There are two small indicator lights on the lid. The
interface module has mounting brackets with drilled holes for mounting. Mount the module in a
structurally safe location on the machine. Also, it is suggested to mount the module with
connectors facing down to avoid water in the connectors. An additional bracket may need to be
fabricated.

After the enclosure has been mounted, connect the cable labeled 400-1-276 to the 12V DC port.
Be sure to fully rotate (approx ¥ turn) the gray retaining nut on the connector into the locked
position. Next, connect the cable labeled 400-1-277 (that goes to the innermost sensor on the
right boom) to the port labeled Right CAN Bus. Then connect the other cable labeled 400-1-277
(that goes to the innermost sensor on the left boom) to the port labeled Left CAN Bus. Finally,
connect the cable 400-1-278 to the connection port labeled Serial 1/0. Note: Be careful not to
loosen the black strain relief portion of the connector when connecting or disconnecting.
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User Interface: Ruggedized PDA

The RT200 comes with a ruggedized PDA loaded with RT Commander (These products undergo
constant development. Your system may have a TDS Recon or a TDS Nomad. These are similar.
The Recon uses 3 serial ports via a CF-to-2-port serial splitter while the Nomad uses a USB-to-4
port serial converter). The PDA is a Windows device. An adjustable mount is provided with it
for mounting in the cab, and should be placed where operator viewing and button selection is
easy. Itis useful to assemble the entire mounting structure before mounting the base. Verify that
the mounting location allows for cable connections to the PDA (bottom and/or top as required
by the specific PDA version).

TDS Recon TDS Nomad

Once the mount has been secured in the cab, place the PDA in its corresponding clip mount.
Snap the PDA into place until secure. Refer to the corresponding System Layout diagram for
each PDA. The System Layout diagrams are in the Installation section of this manual. To keep
the PDA’s battery charged, plug the included auto adapter power cable into an available 12VDC
outlet in the cab. Note: The auto adapter for the Recon and Nomad are not interchangeable.
WARNING: DO NOT REMOVE/CUT OR BYPASS THE AUTO ADAPTER END OF THIS
CHARGER. DO NOT CONNECT DIRECTLY TO 12VDC AS THIS WILL CAUSE IMMEDIATE
FAILURE OF THE PDA. Once all the cables are connected, secure the cables in the cab so they
will not be snagged accidentally.
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GreenSeeker® Sensors

GreenSeeker sensors are designed to operate in harsh environments. The sensor enclosure and
connections are environmentally sealed. Although the sensor is sealed, DO NOT wash the sensor
directly with a high pressure washer. To clean the sensors, use low pressure and gentle washing
procedures.

The sensor operates by emitting light from the rectangular window onto a crop’s canopy.
Reflected light from the canopy is focused on a detector behind the circular window. Both the
rectangular and circular windows need to be free of any viewing obstructions when mounted.
Mount the sensor so that there is at least 12 inches in front and 6 inches in back of the lenses’
peripheral view. Keep at least 12 inches for the peripheral side view of the sensor free of objects.
Optimal operating height of the sensor is in the range of 28 to 48 inches (0.7 to 1.2m) from the
rectangular LED window to the crop canopy. Extended range (with greater deviation) is 26 to 62
inches (0.6 to 1.6m). Sensor readings are nearly constant with the optimal height range, but will
vary somewhat over the extended range. Momentary movement out of the operating height range
does not significantly affect performance of the RT200 system, but care should be taken to keep
sensors within the recommended height range most of the time.

Sensors are typically mounted using the standard stainless steel bracket provided. The two outer
sensors will have only one cable connected. The other port in the outer sensors will have to be
electrically terminated. This is done with a small plug device called a CAN Terminator. (The CAN
terminator is usually pre-installed in two sensors.) Mount these sensors in the outside (end)
positions. The bracket can be secured to most boom structures with standard size U-bolts. One
set of U-bolts is included with the system. Some booms may require different U-bolts and/or
custom fabricated brackets. The sensor is bolted to the bracket with two 5/16” bolts provided.

Sensors can be mounted in front of or behind a boom. The “direction” of the sensor is not
important, but the rectangular LED window must be parallel to the applicator boom.
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For crops like wheat and canola, the RT200 system works the best when sensors are evenly spaced
across the swath of the boom. For example, if a boom is 60 feet wide then the sensors would be
spaced approximately 10 feet apart and the outer two sensors would be spaced approximately 5
feet from the tips. Boom folding procedures may prevent even spacing of sensors. This is okay, as
long as the sensors are spread across the boom as evenly as possible. For row crop applications,
sensors must be positioned directly over a row. When used in fields with a “guess row” or “wide
and narrow row” you may have to mount sensor within your planter width.

Once the sensors have been mounted, connect the daisy cables (400-1-265-240) as shown in
system layout figure. These cables have a 12 pin connector on each end. Slide the connector into
one of the ports on the sensor with the keyed side towards the front of the sensor. After firmly
seating the connector, use a Phillips screwdriver to secure the connectors retaining ring. It does
not matter which port the 400-1-265-240 cables are connected to. The two outer sensors will
have only one cable connected. The other port in the outer sensors will have to be terminated.
Insert terminator (if not already installed) in the unused port of the outer sensors and secure the
retaining ring.

As indicated in previous sections, the two inner sensors are to be connected to the interface
module with cables labeled 400-1-277. Connect these cables to the sensors in the same manner as
the 400-1-265-240 cables. Once all cables are connected, secure the cables to the boom. Verify
that cables are free of harm from any moving parts.

Care and Maintenance

Proper care of your GreenSeeker RT200 Variable Rate Application and Mapping System is
important to maintain high performance. At the end of each day of spraying, the following steps
should be taken:

Check the Detector and Light Source Windows for dust and dirt, and wipe clean with a soft rag.

The GreenSeeker® System should not be left outdoors during extreme weather conditions. Wide
temperature variations are hard on electronics and fluid seals, and may reduce the operating life of
the system.

DO NOT store a GreenSeeker system with the sensors facing upward. Doing so may allow water to
collect around the windows and gaskets, causing seal failures in those areas. Also direct sunlight can
in some cases focus enough energy into the sensor to damage the detector.
There are no field serviceable components of the electronic system; do not attempt any field repair of a
malfunctioning Controller or Sensors. If you experience operating problems, contact your local
dealer or representative or GreenSeeker distributor for assistance.
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Field Preparations for Nitrogen Application

Field Information

Before the GreenSeeker applicator can be utilized to apply nitrogen (N) across a field, a nitrogen
rich reference strip (NRS) must be established prior to or shortly after planting. This reference
strip is used to determine the amount of nitrogen being made available to the plant by the
environment (mineralization, etc) and importantly, this year’s expected maximum yield potential
and response to additional nitrogen. The ideal NRS would run the length of the field, but it
should at least be 400 ft long. Establish the NRS in a representative portion of the field (i.e. not in
high spot or low spot). The rate of N necessary to establish a NRS is crop and region dependent,
and should be equivalent to the highest rate necessary to satisfy crop needs throughout the
growing season. For example, winter wheat grown in the Southern Great Plains should have a
minimum of 100 Ibs N/acre applied to establish the NRS. Lower pre-plant N rates should be
applied across the rest of the field. Application of 20 to 30 Ibs of pre-plant N/acre would be ideal
for this situation.

The rest of the field is referred to as the Non-Reference (Non-Ref) portion. It may also be
referred to as the N-limited area or farmer practice region.

For best results, the RT200 should be used to “read” the NRS and apply N at growth stages
dependent upon the crop algorithm used. For NTech supplied algorithms this is typically: Wheat:
Feekes growth stage 4-6, Corn: V8-V12.

In order for the sensors to accurately determine NDVI for topdressing (or sidedressing), plant
coverage should be at least 50%. The RT200 system with RT Commander can use the sensor
mounted booms to read the NRS, or the GreenSeeker Hand Held sensor can be used to
determine field conditions.

To collect sensor readings for the NRS, the boom mounted sensor (or handheld sensor) should
be passed over the crop at 32-48” above the canopy. A large area of the NRS and Non-Reference
portion of the field should be sensed to accurately determine their respective NDVI values. Once
the NDVI values have been measured, they can be entered into the RT Commander software
(This can be done automatically with the boom mounted sensors, or manually entered if the
GreenSeeker Hand Held is used). RT Commander software and the RT200 system allows for
“straddling” the edge of the NRS and using either the right side or left side of the boom for
reading the respective areas. (Example: 3 sensors over the NRS, 3 over the rest of the field.) The
complete boom (with all sensors) can also be used to “read” NDVI in each area separately.

If response is obviously variable across the field, select an area where the difference between the
Reference and the Non-Reference areas are most apparent. This assures that the algorithm will
determine a rate that utilizes the highest yield potential prediction and maximum response to N
for that year.

In order to estimate yield potential, an environmental factor (Growing Degree Days) is used,
which takes into account weather and time since planting. (Note that different GDD variations
are used for different crops; To obtain the GDD value, the planting date and sensing date must be
known. Regional values for GDD may be found on the internet. Refer to the “Where to Find
GDD Information” at http://www.ntechindustries.com/software/ for more information.
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Field Setup Steps

500-1-032

1.

Decrease pre-plant N application rate of the field to a level at least half of previous
total N applied during non GreenSeeker management practice. For spring or winter
wheat, if application rate has historically been 100 Ibs N/acre decrease rate to 50 Ibs
N/acre. For corn, if application rates have historically been 200 Ibs N/acre decrease to
75 to 125 Ibs N/acre.

Prior to or shortly after planting, establish the NRS (Nitrogen Rich Strip) in a
representative portion of the field (i.e. not in a historically high spot or low spot)
Apply an applicators width swath of N. The rate of N applied should be high enough
to satisfy crop N needs in a good year. For spring or winter wheat, the N rate should
be at least 100 Ibs N/acre. For corn, the N rate should be at least 200lbs N/acre.

Make certain to use a permanent land marker or temporary marker to ensure that the
NRS can easily be found later in the season.

4. The ideal NRS would run the length of the field, but it should at least be 300 ft long.
5. At appropriate crop growth stage, take readings of the NRS and an adjacent part of

the field to be fertilized. For the supplied algorithms the following is typical: Wheat:
Feekes growth stage 4-6. Corn: V8-V12,

Find the area where the nitrogen rich strip is most apparent in comparison to the rest
of the field (this indicates greatest potential for the crop).

Take sensor readings with RT200 or Hand Held sensor for input to your selected
Crop Algorithm.

Be sure to match nozzles and/or rate control system to maximize response time and
performance for each field’s requirements. See Application Information - Delivery
System/Liquid below for more details. Be sure to consult your application equipment
and rate control systems manuals.
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Field Preparations for User Defined Rates (Custom Table)

Example: Cotton Defoliant

The RT200 system can be used to apply other materials than Nitrogen. The RT200 software
permits a custom algorithm to be entered which is a table of product values vs. NDVI. A table has
16 points corresponding to an NDVI range of 0.25 — 0.88. These values are entered directly on the
RTC screen (Crop Algorithm > Custom Formula...) Note: in RTC ver. 1.3.x and above, there is
also a high-resolution 100pt table option for NDVI values from 0.00 — 0.99. All points must have a

value entered.

Growers or crop consultants having crop historical knowledge allows them to determine different
crop input requirements based upon biomass/size of the crop/plant. An example of this type of
use would be variable rate application of defoliant in cotton. In this case, the field is scouted or
“field calibrated” to determine areas of the field that require different rates of defoliant. The
RT200 system or a GreenSeeker Hand Held is used to obtain the NDVI values in representative
areas of the field. Then a table is created with NDVI1 values corresponding to application rates.
These values are entered into the Custom Formula application table as shown in Appendix E.

Here is an example of a table that might be used for
defoliant variable rate application in cotton. These
values are only an example; the grower/consultant
must develop these rates. You must also keep in mind
the rate range ability of your specific rate controller
and nozzles used to achieve these rates.

along with GDD.

Example of a “field calibration.” The NDVI1 of the crop was

Q Custom Application Table

) calibration Graph

Custom Formula: | DEF 2008

NDVI Rate

NDVI

Rate|

0.20} 8.00]

0.60|

10.00)

0.25] 8.00|

0.65]|

10.50]

0.30) 8.00|

0.70|

11.00]

0.35] 8.00|

0.75|

12.00]

0.40 8.00|

0.80|

12.00]

0.45] 8.50|

0.85|

12.00]

0.50) 9.00|

0.90|

12.00]

0.55] 9.50]

0.95|

12.00]

Urits:

(O Stepped
@ Interpolated

W 0K

Rate (gal/ac)

0201 040 060 080 1.00]

NDVI

s

16 Step Table Entry

To use the Custom Formula
feature you must input some
“required” values. Below are
examples of these. The default
is zero; you will need to put a
value (1 for example) in Non-
Ref, Ref and Ref-Peak fields

measured under particular conditions for which the grower knew
the approximate desired rate. The GreenSeeker Hand Held is used

in the photo; can also be accomplished with the RT200.

500-1-032 17

Graph View

Q Crop _Measurement Parameters

Location Name: DEF 2008

MNon-Ref  Ref Ref-Max  Rladj
[1.00 Jtoo Jo.00

Crop

|DEF 2008

Ficed

NUE

@ Liguid O Granular
CImax|_ |era  [28.0]%nbywe

[] pual Booms

| v 0K H »< Cancel ‘
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Operating Instructions

The software interface for RT200 systems is RT Commander. RT Commander was developed to
be used with a ruggedized PDA running Pocket PC 2003 or Windows Mobile OS. Typically
RT200 systems are supplied with a ruggedized Recon PDA from Tripod Data Systems (TDS).
This software provides an interface where setup features are selected and operating parameters
are entered. This software can also display the current system status and data logging capabilities.
Please also familiarize yourself with the PDA’s operating instructions.

This manual describes RT Commander version1.3.x. The operation is the same as 1.2; however
additional functions for diagnostics have been added, plus more options for custom algorithms.

Startup
Power up the RT200 Interface Module, GPS, and Rate Controller if applicable. Note that the
RT200 green Power LED will blink three times accompanied by three beeps when it’s first turned
on. Then the Status LED will blink corresponding to each transmission of sensor data over the
CAN bus. You'll observe a brief green flash, followed by a red flash at the I/M message rate
(typically at .5sec), indicating data from the Left and Right CAN ports, respectively. (The RT200
can be re-configured by connecting to a laptop; while the configuration menus are active, the
Power LED will blink and the Status LED will not.)

Turn on the PDA. During startup you might hear two separate
“new hardware” chimes. The first chime is indicating that the
CF-to-Serial device has been detected. The second chime marks
the initialization of the two additional COM ports. If no chimes
are heard after the first five seconds, your PDA does not include
the chimes feature and you must wait at least 10 seconds before
opening any applications. Do not launch RT Commander until
both chimes have been heard or until at least 10 seconds have
passed.

Select “Start”, then “Programs” /

[»

Select “RT Commander” to launch the program. The “RT ; —
” Microsoft MSH NTech
Commander” startup screen should appear. \ Reader Messenger Capture

..
E Q 1E . L

Pocket reensho...
Word Commander

N B ¢

Tasks Terminal Y
Services
Client

il

E|‘
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General Setup

Setup of the GPS, Rate Controller and RT200 configurations is normally done once and
remembered by the software. If new equipment is used with the system, the setup parameters will
need to be updated. If you will only collect GreenSeeker sensor data for mapping, you may skip

the Controller section of the setup.

The RT Commander software communicates with up to three
devices: GPS Receiver, Rate Controller, and the NTech RT200
Interface Module (gray box).

Recording Interval is the rate at which data points are written to the

ji_rrf' RT Commander 4 % 5:03 9

Varisble Rate Applcation and Mapping System

RT Commander

GPS Setup...

NTech RT200 Setup...
Rate Controller Setup...
Units Selection...

\&v GF Logging Options...

FilA| Setup | Task Help E|A

¢, Logging Options

Recording Interval MmseC
e

file. It defaults to 1000ms (1 sec) and should always be less than or
equal to the GPS rate.

COM 5

COM 2
(Port 1)

‘ v 0K H < Cancel |

COM 6

COM3
(Port 2)

com7

CoM1
(Built in)

Table 1. Communication Port Assignments
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GPS Receiver Communication Setup

The RT Commander software is configured to accept GPS data in NMEA 0183 format (industry
standard). The minimum NMEA messages necessary to acquire a valid GPS coordinate are GGA
and VTG or GGA and RMC. Most GPS receivers are configured to output these messages by

default and no additional programming or configuration is necessary. Refer to your GPS receiver

manual for additional information.

Select “Setup: GSP Setup” tab located at
the bottom of the main screen.

Select GPS on COM port. GPS simulation is
for troubleshooting only.

Select “Comm” tab located at the bottom of
the “GPS Settings” screen.

Verify “Com Port” is sel. Refer to Table 1 for Com settings.

Configure COM settings to match output specifications of your GPS
receiver (values shown are typical). See your GPS unit's
manufacturer default for exact settings.

\ COM Settings

Click “OK” when finished configuring the GPS COM settings

Check Status Bar to confirm that a valid GPS coordinate is
displayed after entering settings. Note: opening a job before
acquiring a valid GPS location may result on trouble seeing data on
mapping screen.

500-1-032 20

+% GPS Settings

aPS Source

@ GPS Receiver on COM Port
() GRS Simulation

{_) Manual Location Entry

Source | Cormm | Qualicy | Simulation |

ok Cancel

#5 GPS Settings

[T Port |COM Serial Cable on +
Baud Rate |4300 -

Parity |Mone -

|

Stop Bits

Source | Comm | Cuality | Simulation |

\ Ok Cancel

FF|RT commander % 42 5:04 €3

Variable Rate Applcation and Mapping System

RT Commander

New New Open
Mapping J| Application ] Existing
Job... Job... Job...

041° 30' 59.028" 084" 54' 49.016" \,@ Ig

File Setup Task Help E|A
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Rate Controller Communication Setup
Select “Setup” tab located at the bottom of the main screen.

#% VRA Setups

VRA Sekups
rmidtech Mew. ..
RT Commander is capable of communicating with several brands
o
and models of rate controllers. Select “Rate Controller Setup” and /
create new setup by pressing “New...” button.
Dk Cancel
Tap the “Setup Description” field and enter a description of the e
equipment and/or controller used. For example, “rav1” might be for s —
your RoGator 854 w/Raven 440. Typically you will only need to o | FEIHE PreatiptionT
create this configuration once, unless the RT200 is moved to other [Em |
eqUipment' Controller
//Co:m Port
Select controller brand/type from the “Type” pull-down menu. /v
Select appropriate Com Porl. Refer to Table 1 for Com settings. /

General | Map | Applicator | Controller | Motes |

ok Cancel
4% VRA Controller
Mo, Channels I:EI
ch. Yar. Rate IRevA-H
1«  =variables (1200
@ Rew ]
Select the “Controller” tab at the bottom of the screen and verify (9600
your controller's specifications match the options as shown. These @ Liid
specifications and screen options change depending on controller i
brand chosen. \ () Granular

aeneral | Map | Applicator | Controller | Motes

Ok Cancel
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RT200 Interface Module Communication Setup
Select “Setup” tab located at the bottom of the main screen. Click on “NTech RT200

Setup”.
Select appropriate Com Port. Refer to Table 1 for Com settings. meh =
> comn
y seecstv
In the “Selecteq V.1." field, NDVI is the defaglt, but othgr i.ndices can / iate m
be used. NDVI is the most commonly used index and is likely the > — -
one you will use. When you select an algorithm (on the Measure Lf Qty: Rt Qty:
Parameters screen), it will change this value automatically as RIS

appropriate for the algorithm. (Custom tables will not change the

te raw data log file
value you select here) reate raw data log fi

The “Update” field is the frequency at which sensor data is sent to
the RT Commander software. The interval should be about half of )
the GPS update interval at lower rates and equal to the GPS v
interval at higher rates.

GPS: 1Hz Update: 495ms (~2Hz)
GPS: 2Hz Update: 245ms (~4Hz)
GPS: 5Hz Update: 200ms (~5Hz)

0k, Cancel

In the “Data Format” field, RT200 must be used to log Sensor data
and perform variable rate application using Sensor readings. The
other options are to create simulated data for troubleshooting
only.
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Variable Rate Application

The RT200 provides the ability to apply variable amounts of nitrogen in real-time based on the
condition of the crop.

e{?}" RT Commander 4 2 5:04 e

z Seeker

Variable Rate Application and Mapping System

RT Commander

Seleci“New Application Job...” or “Open Existing Job...”

New y New Open
Mapping § Application | Existing
Job... Job... Job...

041° 20' 59.028" M084° 54' 49.016" \,@ lg
File Setup Task Help El‘

¢, Apply

Click the drop down box to choose field, or Add/Edit fields Picid Name: [N 40

Date: 5/6/08

File Path:
\Storage Card

4]

File name is created automatically. Starts with “A” for application -

file, today’s date, and field at end of file name. Tapping small yellow [ [A20080506_N 40.r3
box allows for changing location of file “save to” location. See the
Data Management Section for more information.

Rate Controller: raven

NTech RT200: COM2

/ GPS: COM3

. . Swath Width: |30 |[fest  ~
You can confirm configuration from setup steps.

/ | ' 0K ‘ ‘ ¥ Cancel ‘

FEE m

Input swath width of applicator for mapping screen display.
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Next you will collect and/or input the Reference Strip Data. This can be done with the boom
mounted sensors on the RT200, or with the GreenSeeker Hand Held sensor prior to application.

) select Measurement Method

You can use the GreenSeeker Hand Held for “reading" the Gﬁg'gﬁ GreenSesker Handheld
reference strip. {73 Simultaneous Ref Strip & Non-Ref Strip
() Ref Strip on LEFT
(@) Ref Strip on RIGHT

(") Drive Calibration Reference Strip
{) Drive Non-Reference Area of Field

Input the data previously collected with the stylus, a numeric key NonRef-Min Mon-Ref  Ref Ref-Max
pad will appear when you tap the appropriate box. Tap “OK” when looo  |fpoo  Jlooo [0 |
done.

The Ref-Peak value must be entered, and must be equal to or
greater than the Ref value.

‘ ¢ 0K H * Cancel |

) Select Measurement Method

You can use the GreenSeeker RT200 sensors for “reading” the Get Cal Info:
reference strip. () From GreenSeeker Handheld

>
@ Simultaneous Ref Strip & Mon-Ref Strip
y

) Ref Strip on LEFT

() Ref Strip on RIGHT
O Drive Calibration Reference Strip
'{O Drive Non-Reference Area of Fiel

MonRef-Min Mon-Ref  Ref Ref-Max
[poo J[ooo oo o0 |

NDOWVI Left  NDVI Right

4;( H ¥ Cancel |
= 4

You can “straddle” the edge of the reference strip with the left or
right side of the boom over the reference strip.

Or, you can use the full boom with all sensors to read the reference
strip and the non-reference strip (area to apply to) separately.

Once over the appropriate area, tap Go and collect data which will
populate the appropriate fields in real time. Tap Stop when done
taking readings. This step can be repeated if necessary.

NNV

“OK” will progress to next screen.
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The reference data from the earlier step will be transferred to this
next screen. After tapping the yellow edit button, the values can be
changed.

) crop _Measurement Parameters

Choose the appropriate crop algorithmr, or choose to create a
custom application rate table of your own. (See Appendix E for
details on using a custom table as your algorithm)

Most crop algorithms require a value for GDD (Growing Degree
Days). For some crops this will be Days From Planting.

Location Name: M 40

| Mon-Ref  Ref Ref-Max  Rladj
5o s [65s im0
Crop
r |Winterwhe.at Dryland OKstate v1.4 -|
NUE  GD_40F =
-

) Liguid () Granular
M |ore [220]wnbywe
ClMin [ Joea

D Cual Booms
Fixed l:l GRA Show Graph

‘ v 0K H < Cancel ‘

For fertilizer, choose NUE (Nitrogen Use Efficiency), defaull
depends on selected Algorithm

) crop _Measurement Parameters

Select Liquid or Granular, and %N by weight

Location Name: M 40

Min and Max settings will limit the rate commands given to the rate
controller. Use these for nozzle and or application system
limitations.

If you have a second boom that will be operated at a flat rate
(example: herbicide injection systemusing UAN for carrier fluid),
input fixed rate value.

Mon-Ref  Ref Ref-Max  Rladj
5o s [65s im0
Crop
|Winterwhe.at Dryland OKstate v1.4 -|
NUE  GD_40F =
=

(W Lguid () Granular
M |ore [220]wnbywe
ClMin [ Joea

D Cual Booms
Fixed l:l GRA Show Graph

/WI]K H > Cancel ‘

The actual application graph for the specific sensor to rate
commands can be displayed on the screen by tapping the “Show
Graph” button
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Be sure to review the application graph for each field to determine
the appropriate nozzle selections and/or application equipment
settings.

An important step in using the RT200 for variable rate control
is setting up the application equipment and rate controller to
match to expected delivery rate commands. (see Application
Information section for more information)

Other units may be selected as applicable to the material/delivery
system of your sprayer.

You are now ready to begin applying.

EA calibration Graph

25

20/\

5

3

Rate (ga%lc)

040 0.5E aFa 0.8g

L Units: |galfac product | | Hide Graph

NDVI

Tap the “OK” button, and it will take you to the Apply to an Area screen.

With your application system and rate controller ready to perform
VRA, tap the "Go” button and begin applying. Tap “Stop” button
when finished.

Field name will be shown on upper left of screen

Your progress in the field will be shown on the screen, along with
sensor values, target application rates, and as applied rates
received back from the rate controller.

\ MOYT
0.00

GPS will be shown on the “Status Bar”, tapping this area with a
stylus will take you to a Status Screen.

.‘?;j'j" RT Commander 4 % 4:18 9

N 40

MNOVI
0.00

Target
0.00

As Applied
0.00

@] a8

41+ 30'57.29" N 84°54'33.89" W F‘A’]E'_g

File Setup Task Help

N 40

Target
0.00

As Applied
-1.00

A

B |8

The “Stop” button only stops data logging and rate commands. Use

your existing boom controls to stop application of material.

Li1°30'51.45" N 24054’ 33.95" W F‘;’J;_'g

File Setup Task Help
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GPS detail status.

@ee ]
\

RT200 Sensor status. Quantity of sensors detected on system and error
reporting. The RT200 system monitors the sensors for proper operation,
and if a sensor reports erroneous data, the data is not included in the
rate control calculation. Erroneous data can come from mud on the
sensor lenses, sensors viewing concrete, snow, wet asphalt, or other
non soil or plant surface. The Sensor Errors field reports the number of
sensors reporting NDVI out of expected values. See Data Output and
Error Codes section of this manual for more details.

— | HW rev: E

RT200 Interface Module hardware and software version report. Also
confirms that the RT200 Interface Module and the User Interface are
communicating. The NDVI shown is the combined real-time value from all
sensors on the left and rightbooms respectively.

Version 1.3.x adds the more detailed Errors screen, which is confirms
operation of each sensor by position. The sensor ID is the last two digits of
the serial number, indicated on the sensor. While the system doesn'’t care,
it is convenient to mount the sensors in numerical order (lowest on driver's
left by convention) to aid in diagnosis, or if doing high-resolution mapping
with the RT220 system. Ifthere is a problem with a sensor or a connection
use this screen to isolate the location.

Select “Ok” to return to the Apply to an Area screen

GPS Status

[ Num Satelites: 6
Quality: 2

RT200 Status

—» Swver 1.1.8
Responded Sensors: 6 of 6

* 0.26 * 0.26

/v
SQtu'{i/Errors | Comm View |

| v 0K H * cancel |

D Errors D Errors
68 none 71 none
g2 none 84 none
83 none 85 none

Status | Errars | Comm View |

| v 0K H * Cancel

At the end of the job, you can “Close Job” to begin another, or exit the program.

Choose to end the job, or exit the prograr. You will be asked to
confirm this action, and then your data will be saved.
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N 40

'ﬁj RT Commander o oL 757 9

| @ Go ”-!“',I Stop |

MDY
0.00

Target
0.00

As Applied
New Mapping Job...
Mew Application Job...

Open Existing Job...
Close Job

Exit 10" W F%.T] :'_;'_

File |5etup Task Help
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This Progress Bar will show the progress of creating a shape file for
allowing mapping of your data. Depending upon how long you ran,
this could take several minutes. Note: As of V1.3.6, data is written
to the file incrementally, so closing happens within 3 seconds.
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Exporting Shape File
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Mapping with the RT200
The RT200 provides the ability to map vegetation characteristics for crop analysis and historical
data collection.

L.%.j'j" RT Commander 4 4% 5:04 9

Variable Rate Application and Mapping System

RT Commander

Select“New Mapping Job..." or “Open Existing Job..."

041° 30' 59.028" M84° 54' 49.016" \l@ Ig

File Setup Task Help El‘

t, Map the Area

Click the drop down box to choose field, or Add/Edit fields

P Field Nan\e:|N4C' 'l
Date: 5/6 /08 ~
. . . S . . File Path:
File name is created automatically. Starts with “M” for mapping file, \Storage Card =
today’s date, and field at end of file name. Tapping small yellow box File Name:

allows for changing location of file “save to” location. See the Data
Management Section for more information.

»|r~1200&0505_r-1 40.rtj |

b NTech RT200: COM2
GPS: COM3
P Swath Width:

You can confirm configuration from setup steps.

W

Input swath width of applicator for mapping screen display | o 0K ‘ | * Cancel |

Field name will be shown on upper left of screen

Tap the “Go” button and begin mapping. Tap “Stop” button when
finished.

\ /

GPS will be shown on the “Status Bar” tapping this area with a
stylus will take you to a Status Screen. (Same as Task>Status.)

B ® |G

41°30'48.19'N 84° 54 49.51"w [ |

File Setup Task Help

/'
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GPS detail status. \ O S Satelites: 6
Quality: 2

00 Status
HW rev: E
RT200 Sensor status. Reports total number of sensors detected on SWver: 1.1.8
. | » | Responded Sensors: 6 of 6
systembus. If any persistent errors are reported, contact your
dealer.
D NDVI | DD NDVI
* 0.26 * 0.26
=

Indicates real-time values from the RT200 sensors. /’

Status | Errors| Cunn\l"w|

P3Gt
. Pl Sateltes: 0
Version 1.2 Status Coadty: 2
Screen doesn't show A0 St

NDVI table. tars Sereors: LK 3 B2

Zerme Enoea: LIV BT @

| v OK H » Cancel |

Medal FTZI0
Hi o o

L) B By

VATt

.

Select “OK” to return to the “Map an Area” screen

Select “File...Close Job” and select “Yes” to save application data or “No” to resume.

:_?:'j‘ RT Commander & oz se D

Exporting Shape File

When you close a job, this progress bar will show the progress of
creating a shape file for allowing mapping of your data. Depending \
upon how long you ran, this could take several minutes. Note: As
of V1.3.6, data is written to the file incrementally, so closing

happens within 3 seconds. @
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Data Output
The data from the GreenSeeker sensors is collected by the RT200 Interface Module over the CAN

bus, and then output as ASCII text in RS232 format (38,400 8,N,1) to RT Commander on the
PDA. At each sample interval, the data is transmitted based on the selected options for the
RT200. In particular, each line of data includes the value of NDVI and the value for a 2" VI
chosen by the user.

500-1-032 31 Rev L: 2008.10.21



Diagnostic Tools

Select Task>Show Status... to view the Status screen. Three tabs are available to see GPS/NDVI
condition, individual sensor conditions, and to view data streams to/from the connected

peripherals.

GPS Status
Num Satelites: 6
Quality: 2
RT200 Status

HWrev: E
SWver: 1.1.8
Responded Sensors: 6 of 6

Status| Errors| Cmm\ﬁew|

v 0K H ¥ Cancel ‘

Status. Shows GPS
condition and RT200 sensor
quantity and software
version. Data here indicates
positive communication to

these devices

jin} Errors jin} Errors
68 none 71 none
82 none 84 none
83 none 85 none

Stath| Errors| Cunn\f'm|

v 0K H ¥ cancel ‘

Error Codes. NDVI values for
crop analysis should range from
0.000 to 0.999. Therefore the
RT200 uses negative NDVI
numbers to communicate error
conditions to RT Commander.

To make setup and
troubleshooting easier, RT
Commander v1.3.x, has an
additional screen added as a tab
on the Status Screen that
indicates the ID and error codes
from each sensor. The error
codes are short messages to help
diagnose any problems related
to a sensor. Note that the ID is
the last two characters of the
Serial Number.

Error Code Description

-1 RED > NIR | Red reflectance higher than NIR

-2 BOTH < Both reflectances below 0.01
.01

-3 RED < .01 Red reflectance below 0.01

-4 NIR < .01 NIR reflectance below 0.01

-5 BOTH > Either reflectance above 0.98
.98

-.9 NIR < .015 NIR net reflectance below .015

-9.x -9.x All sensors responded with invalid

data
-10.x | -10.x No sensors responded at all

500-1-032
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SGPVTG,78.87,T,,M,0.06,N,0.1,K*5;
GPZDA,231122,08,05, 2008, , *4E

$GPGGA,231123,3908.4471,N, 12312
GPVTG,129.08,T,,M,0.12,N, 0.2, K=¢|
$GPGGA,231124,3908.4470,N, 12312
GPVTG, 148.10,T,,M,0.15,N, 0.3, K| =
$GPGGA,231125,3908.4470,N, 12312
GPVTG, 135.50,T,,M,0.13,N,0.2, K¢ |

[»

4 1] I D

() rT200

® crs

() Rate Controller
Status | Errors | Comm View

v

$PNTI,P1,v1,0.239,0.239,0.238,0.2.
SPNTL, 12

S$PNTI,R2,BL,68,0,82,0,83,0,BR, 71,(
$PNTL,P1,V1,0.247,0.247,0.247,0.2:
$PNTI,P1,v1,0.234,0.234,0.234,0.2.
SPNTL, 12

$PNTI,R2,BL,68,0,82,0,83,0,BR,71,(
$PNTL,P1,V1,0.248,0.248,0.248,0.2

B

< ]

[ [»

4] i
RT200
Log to File... ®
O

() Rate Controller

Stath| Errors| Comm \."iew|

v 0K H ¥ cancel ‘

Comm View. Especially
during setup, it is useful to see
if data is streaming to or from
various sources, allowing the
operator to confirm cabling
and serial port settings.

Select RT200 to see data from
RT200

Error conditions include sensors disconnected
from the CAN bus, or a sensor transmitting
invalid data. Invalid data could occur if the
sensor malfunctions, or more commonly, if it
IS seeing a target other than plants and soil.
For example, when setting up, the sensors
may be pointed in the air, or against wet
asphalt; either of these will likely generate an

error code from a sensor.

Rev L: 2008.10.21



Data Management
The default location for RT Commander files is My Documents. If you wish to save these files in
another location on the PDA, you may do so by selecting the alternate location at Job setup.

The files created by RT Commander are:
[AM[date][fil enane] . dbf*
[AM[date][fil enane].fgp
[AM[date][filename].fsn
[AM[date][fil enane] . gpe
[AM[date][filenane].rtj
[AM[date][fil enane] . shp*
[AM[date][fil enane] . shx*

*These files are typically used for creating maps of the data using a shape file format.
Example of an application job file: A20050120_Nort h40. rt]j

CAUTION: If the Recon has not been charged for several days, data will be lost. To avoid:

Run the Backup Now utility installed on the Recon,* or
Pull the data off the Recon and save it to your PC, or
Copy the files to the Compact Flash card.

*This built-in backup is now done at the factory to preserve the software installation. (See the TDS Recon Getting Started
Guide for instructions on using the backup utility.)
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Application Information

Delivery System and Liquid Control

As with any variable rate system, the minimum and maximum rates obtainable are dependent
upon the delivery system. The RT200 is capable of “requesting” any rate, but the actual rates
delivered are dependent upon the rate controller and its components. Most liquid rate control
systems control or “throttle” the pressure of the system to affect flow and application rate. There
are also more advanced delivery systems that use two booms, multiple nozzles, or special pulsing
solenoids on each nozzle, to obtain larger rate changes.

When using the RT200 with a typical liquid delivery system, it is important to match nozzle sizes
to expected delivery rates. After the appropriate reference strip readings, GDD, and selection of
crop type are input into RT Commander, the application graph can be accessed to show the
prescription rates at various sensor NDVI readings. Review the Crop and Measurement screen
features of the RT Commander software to determine the expected delivery ranges in each
specific field. This is done by tapping the “Show Table” feature of the software. Depending upon
what delivery system is used, there will be actual minimum and maximum rates obtainable.
These will be dependent upon components like the pump, control valve, nozzles, and boom
plumbing sizes.

The RT Commander has feature that allow for minimum and maximum rates to be set,
regardless of the crop algorithm prescription. Once a nozzle set is chosen, the minimum should
be set at the lowest rate the nozzles will still give adequate pattern/performance. Maximum rates
may be limited by rates that lessen atomization or drift.

Selecting a nozzle

It is usually best to match nozzles to the lower midrange of the typical rates shown on the
application graph. It is ultimately up to the grower or crop consultant to determine the min/max
rates and nozzles which are most appropriate.

EA calibration Graph

Example: If most of your NDVI readings (in the area of the field not in

25

the NRS) are around 0.53, and your review the application graph shows

at 0.53 NDVI you should be applying 15GPA, then you should choose a 2 /\

nozzle that will have the ability to change rates above and below this 2 \

NDVI reading. You might choose a nozzle that puts out 12.5GPA at its 2 X
o

lowest pressure (e.g. 20psi) and 21GPA at its highest pressure (e.g.

60psi). Since the penalty to under-fertilize (harm yield) is usually greater \
than to over-fertilize (waste fertilizer), it may be best to choose a strategy Y

similar to the one shown here. Of course, you will need to modify to fit
your circumstances, and to meet local field and delivery system

conditions. unies:

NDVI
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Maintenance

When rinsing off the machine, take care not to use high pressure to directly spray the
sensors. Even though all connectors and modules are fully sealed, there still exists
potential leakage from a pressurized stream.

Every time the spray tank is filled, take a soft cloth and wipe the lenses of the sensors if
needed. Try to check sensors at least once a day during full time operation.

Be more aware of cleaning the sensors directly behind the machine.

If you do not have ground protection devices on the boom, such as gauge wheels or skids,
take extra care to not run the boom into the ground. Also, be aware of sensor
vulnerability to stationary structures in the field. Sensors are usually mounted on the
front of the boom and do not have rigid protection.

Rinse boom after the end of every day. This will keep the system clean and wash any
corrosive materials off. This will greatly extend the life of your machine.

Sensors should be re-calibrated after approximately 1000 hours of use due to possible
changes in light output. This is generally done at the factory (NTech Industries inc.).

Sensors have an optimum operating range of 32-48 inches above crop canopy. 38 inches
is the optimum height, to be measured to the rectangular LED window of the sensor.

At the beginning of each season, and periodically as required, check the hose clamps,
plumbing connections, and other fluid handling system components for tightness and
leak free operation.

Make sure all wiring harness components remain fastened to the boom as to not obstruct
the view of the sensors and are free of any pinch points from boom folding and
movement.

Troubleshooting

If you do not hear the chimes after turning on the PDA as described in the “Setup”
section (or do not get serial communication to GPS and/or RT200), perform a soft reset
by holding the power button down for approximately eight seconds. Then power Off and
On. If no chimes are heard again, your PDA does not include the chimes feature and you
must wait at least 10 seconds before opening any applications. Do not launch RT
Commander until both chimes have been heard or until at least 10 seconds have passed.

It is recommended that you run a backup often to ensure you never lose any data due to
an unforeseen hard reset. Refer to the Recon’s Pocket PC Getting Started Guide for more
information.

If you are not seeing a black path being drawn on the map screen, verify that the signal
quality of GPS is set no higher than 1 on the GPS Setup screen>Quality tab.

Note that rate commands are not sent unless a valid GPS is present; if GPS is not present,
you can switch to GPS Setup>Simulation in order to proceed with Rate Controller setup.

Refer to the online troubleshooting document for further assistance:
http://www.ntechindustries.com/lit/gs/RT200 Troubleshooting Tree v3.pdf
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Design Revisions

Continuing a policy of research and development, NTech Industries, Inc. and its subsidiaries
reserve the right of price, product or design changes without notice of obligation.

Software License

THIS PRODUCT INCLUDES SOFTWARE THAT IS ONLY PROVIDED UNDER THE TERMS
OF THE ENCLOSED SOFTWARE LICENSE AGREEMENT. YOU MUST ACCEPT THE
ENCLOSED SOFTWARE LICENSE AGREEMENT BEFORE YOU CAN USE THIS PRODUCT.
IF YOU DO NOT ACCEPT THE TERMS OF THE SOFTWARE LICENSE AGREEMENT, YOU
SHOULD PROMPTLY RETURN THE PRODUCT FOR A FULL REFUND.

Disclaimer

The NTech Industries, Inc. products can be used to determine rates and apply several materials to
various crops and plants. Results vary depending on factors outside NTech’s control, such as
weather and soil conditions. NTech and its distributors make no guarantees regarding the results
you may obtain from the use of this equipment. NTech and its distributors will not be liable for
any consequential damages incurred by the use of NTech products, including, but not limited to,
loss or reduction of crop yields or changes in the amounts and expenses of crop fertilizers or
other input materials.

U.S. Patent No: 5,585,626 5,296,702 5,389,781

www.ntechindustries.com
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APPENDIX A: Cable Diagrams
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APPENDIX B: List of Components

Part #: 900-1-314 Description: BASIC SYSTEM,GS RT200 "C",W/TDS NOMAD

Item ID Item Description Qty Needed
350-6-088 RT200 RAM Cradle Mounting Kit 1.00
.. 450-1-043-1 RAM V Base Ball & Straps 1.00
.. 450-1-043-2 RAM Double Socket Arm 1" Ball 1.00
.. 450-1-043-3 RAM Diamond Base w/Ball 1.00

. 450-1-064 RAM 6 1/4" x 2" Base Unpackaged 1.00
. . 450-1-069 RAM TDS Nomad Holder Unpackaged 1.00
350-6-089 RT200 Cable/Connector Kit 1.00
.. 300-4-029 Disconnect Female Fully Insul 16-14AWG bl 2.00
.. 310-1-002 Switch Toggle SPST Quick Connect S1F 1.00
.. 310-2-008 Toggle Switch Panel 1 POS 1.00
.. 310-2-009 Face Plate Toggle SW on/off 1.00
.. 350-6-077 Null Modem Adapter Mini 1.00

. 350-6-078 Gender Changer Mini DBO9M/DB9M 1.00
. . 450-1-066 Serial Cable DB9F/DB9YF 6' 2.00
350-6-090 RT200 GS Sensor Mounting Kit 1.00
.. 350-1-049 BLT Hex 5/16"-18 x 3/4" 14.00
.. 350-1-107 BLT U Round 2 1/2"x 5 5/8" x 5/16-18 14.00
.. 350-1-108 Plate Backing for 350-1-107 14.00
.. 350-2-009 WSR 5/16" Lock SS 14.00

. 350-3-005 Nut 5/16" -18 SQ SS 14.00
. . 350-3-027 Nut 5/16" -18 Hex NYL SS 28.00
370-2-011 Cable Ties, 6", 10-Pack 1.00
370-2-012 Cable Ties, 15.5", 50-Pack 1.00
385-1-026 Dielectric Grease .33 OZ Tube 1.00
400-1-228 ASSY Term GS Sensor CAN 12-pin 2.00
400-1-265-240 ASSY Cable 240" Daisy RT200 4.00
400-1-266 ASSY Bracket RT200 GSK MS 6.00
400-1-276 ASSY Cable 30" RT200B PWR 1.00
400-1-277 ASSY Cable 20' RT200B IM-Sensor 2.00
400-1-278 ASSY Cable 40' RT200B IM - PDA 1.00
400-1-310 Kit EasySync box w label & cable 1.00
.. 010-3-126 Label 4-port Serial splitter 1.00
. . 450-1-074 USB Cable TypeA M to TypeB M 10’ 1.00
. . 450-1-094 EasySync 4port USB/Serial box 1.00
.. 800-1-900 Labor Inside 0.10
450-1-046 Compact Flash Card 2GB 1.00
450-1-068 PDA Pocket PC TDS Nomad 1.00
450-1-073 Auto Charger TDS Nomad 1.00
550-1-022 Software License RT Commander 1.00
900-1-009 Model 500 GreenSeeker Sensor 6.00
900-1-047 RT200 GS Interface Module 1.00
500-1-035 DOC GSK RT 200C Op Manual 1.00
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APPENDIX C: Resources

NTech Industries, Inc.
www.ntechindustries.com

PDA Support: Tripod Data Systems
www.tdsway.com/support/
Tel: 541-757-7254

Other resources
Nitrogen Use Efficiency

www.nue.okstate.edu

Sensor-Based Nitrogen Rate Calculator
www.soiltesting.okstate.edu/SBNRC/SBNRC.php
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APPENDIX D: How To Re-install RT Commander

An update procedure is available online for installing or updating RT Commander:
http://www.ntechindustries.com/lit/gs/RTCommander Update Procedure.pdf

You may also follow these instructions if the Recon has lost its charge, has had to be Hard reset,
or if you need to install the factory installed software and drivers on a new Recon.

Connect your Recon to your computer using Microsoft ActiveSynca .

Once Microsoft ActiveSynca indicates that the Recon is connected, insert the NTech RT
Commander CD into your computer.

From the Windows Taskbar, select Start | Run. Once the Run window opens, type:

D:\RT Commanden\Install.exe (where D: is the CD drive)
Follow the on-screen instructions to complete the installation.
Soft reset the Recon by holding down the power button for about 8 seconds.

If prompted to enter a registration number after running the program for the first time,
please register your software at http://www.ntechindustries.com/register/

and a registration number will be e-mailed to you.

If additional help is needed, contact your dealer or distributor for assistance.

500-1-032 41 Rev L: 2008.10.21



APPENDIX E: Custom Algorithm

The Custom Formula feature provides the ability for the user to choose the application rates that
will be applied at different sensor readings. In version 1.3.x of RT Commander, Interpolation is
added to the 16point table, and a 100pt table option is added. Note that all positions of the 100pt
table must have a valid rate entered.

Eﬂ Crop & Measurement Parameters

Location Mame: M 40

Mon-Ref  Ref Ref-Peak  RIadj
[pon Jooo oo Jooo ]
cros

/‘r <MNew Custom Formula=
Limear, Index*100

Select the New Custom Formula. i

Spring Wheat, Irrigated 2004

(Corn, Dryland 2003
(Corn, Irvigated 2003

o Show Graph
i [ Jors

Ok Cancel

Important: Tap on the text box to name the formula.

© custom Application Table\

Select the rate that the RT200 "8 Custom Application Table
will send the applicator's rate ustom Fomula: [New Fomue Custom Formi [cott
NDVI Rate NDVI Rate
cgntrollerS ?s saenzotr \éialu_es16 g;g ggg 322 ggg NDVI mate NDVI Rate
change. standard table 1S T~ 030 000 070 0.0 0.15 0.00 0.200  6.00
rates spanning NDVIs of 0.20 - 035 000 o075 0.0
; : ) oao 508l oss 000 0.6 3000 0.21 9.00
0.95, with an interpolation
. : : . 045 0.00 085 0.00 0.17 3.00] 0.22 10.00
option. A high-resolution choice 050 o000 0.0  o0.00
has been added with 100 points 055 000 095 000 0.18 4000 0.23)12
for NDVIs of 0.00 to 0.99. Note Unis: [oalac ] B ) 0.19 5.00 0.24 0.00
the horizontal scroll bar at the 8f:f;zdlat 5y <] T [+ ]
bottom of thg gray area to Units: [galfac ~[Froduct_~]
access additional fields. Be sure
to put a value in each rate box. ;
i | Ok | | Cancel

When finished, select he OK button to return to the Crop and - —
Measurement Parameter screen.
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