Topcon

rading with 3DMC-GPS

With the base station up and running, the machine configu-
ration complete, the GPS localization performed and the
System V Control box properly configured, you are ready
to start grading ! Double-click on the 3DMC icon on the
computer.
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Fig 6.01

The main screen displays agraphical view of the design
surface and machine along with several function buttons
and status information. The right hand side of the screen
has buttons for zooming in and out and changing the
perspective view of the surface and machine. The wrench
button takes you to a configuration screen where you can
change surfaces, machines and current project. The
“Topcon” button allows you to check the software version
or quit the program.

At the bottom of the screen there are two buttons and status
information. The “GPS” button can be pressed to get more
detailed position information. The yellow “grade control”
button at bottom allows you to raise or lower the site grade
manualy.

The status area at bottom shows summary information
about GPS position quality and, when the machine is within
the design area, current cut/fill and slope information.

The main window (black background and machine image)
represents the design area and machine. If your machine
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type is Bulldozer then thisis what you will see on the
display. When the machine is physically located on the
design surface the machine will appear superimposed onto
ared and green surface image. Green lines represent edges
of triangle surfaces that are joined together to form the
whole TIN surface (Triangular Irregular Network). Red
lines represent grade-break or boundary lines or any other
specific feature line-work that has been added to the TIN

mode!.

SETUP|

Project |Test Site j COL]
Machine |D8R | copy...|
Surface  [Simpson's ranch DTM B m

Surface details

Units

Created : Monday, September 18th, 2000,
File type : Topcon TIN surface

Cancel

Fig 6.02

Satellites 7 & Slope -2.6%
030m *_Cut 0.000m

OPS s0.

GPS Automated Control Operator's Manual

55



56

Topcon

| nsure that the correct project, surface and machinefiles are
selected. The “Copy” buttons alow you to copy new files
from the PC card slot on the right hand side of the computer
or fromafloppy-disk driveconnectedtothel argeparall el -port
connector on the rear of the computer. Typically the project
and machine configuration files will be created on the com-
puter and the surface file will be created in the office by the
designengineer. If thecorrect surfacefileisnot already onthe
computer, use the “Copy” button adjacent to the “ Surface’
entry to load it onto the computer. Oncethefileis copied, the
PC card or floppy-disk drive can be removed.
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GPS Status

Satellites 7
GPS 40.030m

The“GPS” button at the bottom-Ieft of the display will be
either be colored red or green. When red, the position
guality is not suitable for grading and no automated control
will be possible. When green, the position quality will
support automated control. Adjacent to this button you will
seeindication of position quality. When the button is red
there will usually be some status message indicating why
the position quality is poor. This message can be...

(1) Waiting for satellites...thisis displayed when less then 5
satellites are tracked by the GPS receiver. This message
will normally persist only for afew seconds after the
receiver isturned on. Refer to the troubleshooting guide
if this message persists.

(2) Waiting for radio link...this is displayed when the GPS
receiver on the machineis not receiving aradio signal
from the base station. Normally this message will
persist only for afew seconds after the receiver is
turned on or when the machine is out of radio range of
the base station. Refer to the troubleshooting guide if
this message persists.

Normally the position status will indicate number of
satellites tracked and estimated position tolerance.
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For more detailed information on GPS status and position
press the “GPS’ button.

POSITION |
Status [Initialized

Satellites |7 Precision [0.030m

Antenna position
Latitude  [N37°39'25.00784"
Longitude |[W121°49'23,29935"
Height [107.132m

Northing  [629251.795m
Easting  |1883258.575m
Elevation [139.256m

Cancel

-
#_ Cut 0.000m

Fig 6.03

The GPS position screen shows “ Status” of the GPS receiver
to bein one of several states...

(1) Waiting for satellites...lessthan 5 satellites tracked as per
the status on the main screen. This actually indicates the
number of satellitesthat aretracked simultaneously by the
base station and machine’s GPS receivers. Refer to the
troubleshooting guide if this state persists.
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(2) Waiting for radio link...no link established between base
and machine GPSradios. If this message persists and the
machine is reasonably close to the base station then it is
likely that there is some configuration issue either at the
base station or the machine. Refer to the troubleshooting
guideif this“Waiting for radio...” state persists.

(3) Waiting for initialization...the GPS receiver takes some
time after it isfirst switched on to produce centimeter-
level positions. The state during which the GPS receiver
istryingto producetheseprecisepositionsisreferredto as
“initilization” and can last from just afew seconds to
severa minutes. Sometimes the GPS receiver on the
machine will “lose” initialization and have to
“re-initialize’ itself. This can happen if the GPS antenna
issubject to very severemovement or if it somehow loses
track of several satellites. Refer to the troubleshooting
guideif this “Waiting for initiaization” state persists.
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Blade Control

The yellow Blade Control at the bottom of the main screen
displays adialog where you can raise or lower the effective
design surface by a set amount. If, for example, the design
surfaceis for finished grade and you wish to cut to sub-
grade then, this number can be entered in as an extra cut.

If you want to alow for compaction an additional fill value
may be added.

Y ou can change the additional cut/fill values by...

(1) Pressing the box that displays the additional value and
entering a number on the numeric pop-up keypad.

(2) Raising or lowering the cut/fill in increments of 1cm (or
5/100" if using feet) using the “Up” or “Down” buttons.

(3) Pressing the “Match” button to set grade to be current
blade position. Thiswill be possible only when the GPS
system is connected and when the machineis inside the
design surface.

BLADE |

Additional  |7.110m Fill = Mateh

Up l
Down

Slope -2.5%
Cut 0.000m

Satellites7
OP* $0.030m -

ox_| cancer| l N
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Changing View

VIEW

The“View” button allowsyou to change the way you look at
the machine on the site plot.

Right edge of blade

L eft edge of blade
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Scale and Zooming

=

Use the“Zoom In” and “Zoom Out” buttons to change the
scale of the machine on the display. An operator can zoom
out to get an accurate representation of the machine's
whereabouts on the design surface or zoom in to the corner
of the blade to help follow abreak line.
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Automated Grading

When the configuration has been checked, the System V
control box is operational and the GPS button is colored
green you are ready to begin automatic grading. The 3DMC
program will calculate cut/fill and cross-slope values to
send to control the hydraulics. These values are calcul ated
based on machine position and orientation. The slope of a
surface will differ depending on the orientation of the blade
and machine. The 3DMC program determines orientation
solely by monitoring the direction that the machineis
moving. Thusit is aways best to get the machine in motion
before switching to automatic control. It takes only a few
meters/feet for the system to determine the correct orienta-
tion and therefore correct cross-slope. Thisis especialy
important on steep slopes where an error in machine orien-
tation results in significant slope error.

When grading areas with significant cut or fill an operator
should grade manually, using the cut/fill displayed on the
3DMC display and on the control box lights as reference.
For safety reasons the System V control box limits the
amount of vertical movement possible while in automatic
control mode. The maximum cut/fill movement for auto-
matic elevation control is about 10mm (3/10'). It is neces-
sary to manually move the blade to within this “control
window” before the system will take over control of the
blade. When the grade is within the control window, the
operator can start automatic control. The operator can also
raise or lower the site as described earlier to alow the
system to work in automatic.

The 3DMC program does not limit the direction the grade

is cut. When starting a pass, get the machine moving and

wait a second or two for the 3SDMC program to determine = g4
the true direction of the machine. Lower the blade into the
working window (the control box auto-lights will begin to

GPS Automated Control Operator's Manual



64

Topcon

flash) and switch into automatic mode with the auto/manual
switch/knobs on the blade |ever. When the pass is com-
plete, switch back to manual mode before lifting the blade.
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