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8. Maintenance and Storage

Please follow the maintenance and storage instructions below in order to ensure your Robocrop
precision guided implement stays in first class working order

1. There are no lubrication points on the side shift.

2. Check that dirt does not build up on the side shift rails and rollers and clean if necessary.
However, take care not to pressure wash electrical components such as the potentiometer,
camera, solenoid valves, or control box. It is also inadvisable to pressure wash the rotor
units as they are not completely sealed and do contain moisture sensitive components.

3. Regularly check the routing of hoses and cables and protect against chaffing.

4. Check that the implement hydraulic filter indicator does not show that the filter is clogged.
Clogged filters should be replaced before working. Repeated clogging should be
investigated as it indicates high levels of contamination that may cause expensive -
components to be irreparably damaged. In any case filters should be replaced as part of
an annual service.

5. Always store the hoe fully undercover. Although the camera, loom and computer box are
" shower proof damage may result if they are exposed to wet weather for extended periods.

6. The console and camera should always be stored in a dry atmosphere.
7. Always ensure the correct 20 amp fuse is fitted in the power supply.

8. Always ensure the correct supply polarity is adhered to.
Blue = negative, Brown /Black + (fused side) = positive.

9. Always ensure the correct oil flow direction is followed Red=supply, Blue=return.

9. USB Update and backup procedure (service menu)

If the console is switched on with a USB memory stick inserted into the socket under the inspection
hatch the following service options are listed and can be selected using console keys:

e Backup configuration data to USB

e Restore configuration data from USB

e Capture images to USB

e Apply update
The first backs up configuration files and system data onto a USB memory stick within a file called
hoe-backup.tgz. This file can be e-mailed to Garfords to aid remote diagnosis.
It is also possible to do the inverse operation restoring from a file of the same name.

The image capture utility allows users to take still images from any cameras connected to the
machine and load them onto the USB memory stick. These can be e-mailed back to Garfords for
evaluation of issues relating to the camera or crop scene.

The update option lists any update files found on the memory stick and the user can select which
to apply. This is the normal process for updating machine software.

It is possible to reach a more extensive service menu by connecting a keyboard and holding the alt
key on power up.
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Problems have been divided into six categories listed below. Select the most appropriate category
and work through the flow chart. Please consult your Garford dealer for any other problems.

1. Console fails to start up correctly

2. Console shows a working screen but the side shift/steered discs do not respond correctly
3. All systems appear to be functioning and the steering test passes but lateral positioning

performance is poor

4. Lateral positioning is good but rotors are not rotating correctly around crop plants
5. Lateral positioning is good and all rotors pass the rotor test but rotors are not rotating

correctly around crop plants

6. Lateral positioning is good, all rotors pass the rotor test and are rotating about crop plants

but their motion is jerky

1. Console fails to start up correctly

Does the working screen appear?

Yes ¢

y No

Does the image respond to movement
in front of the camera?
l No

Yes

Does any text appear on the screen?

Power down, check camera
connections and restart
If problem persists consult dealer

Yes

No

Y

Is there 12v at the white two pole console
power plug?

Yes

[

A 4

For additional problems consult
the other trouble shooting charts

Check battery voltage & polarity
Check fuse in loom near battery
Check console connection to battery

v

A 4

Is there a message “Cannot connect to implement”? (May be due to
implement PC not running or a failure to connect to the console via Ethernet.

Possible faulty
console consult

Yes
A 4

Are any LEDs illuminated on the
microcontroller boards?

our dealer
No y

A 4

Is there a message “Camera connection not established”

No

Yes l

Power down then check camera connections.
Does fault return on restart?

Yes

Y

Make a note of any

messages on the

No
Yes i1
Is ared LED Check implement connection to tractor
on the PC battery, polarity and fuse
board Yes
illuminated? \

Is a green LED adjacent to the red one on
the PC board also illuminated?

screen and consult
your dealer

lNo

Check 12v connection to
PS power supply board

A

No

Yes

y

Power down and check the

and the connection
between the PC and
power supply. If
problems persist consult

PC board appears not
to be running correctly
consult your dealer

connections and cable between
implement and console. If problems
persist consult your dealer
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2. Console shows a working screen but the side shift/steered discs do not respond
correctly
Is the video image live? Check that the image responds to movement in front of the camera

Yes l No

Check hydraulic supply is on and correctly connected
(use gauges to check pressure and polarity)

A 4

Shut down the console check the
camera connections and restart. If the

¢ problem persists consult your dealer
Does the side shift mechanism centre
when the implement is raised? No Is the implement lift icon displayed and do
Yes I the crosses overlaid on the video screen
v disappear when the implement is lifted?

Switch to manual side shift/steer control (Sk 5,
working screen) and exercise the side shift/steer.

<—J No

A 4

Does the manual shift work OK? Yes Check that the implement raise
sensor is operating correctly.
Yes The sensor is fitted to the
No odometer wheel assembly. It

may be -out of adjustment or its

Does Robocrop’s speed indicator show a similar
cable damad

value to the tractors and does the stopped brake
icon disappear when moving?

Yes No

J’ Run the steering test

Check the odometer wheel function from the
is touching the ground and advanced diagnostics

A 4

rotating. Ensure it is not menu.
damaged and correctly
connected. v
l\fopi]rro gLeaTeS; parsiat-consult Does the test suggest insufficient or too high an oil flow?
v No il Yes
v
Follow fault Does the test suggest reversing the direction of flow? The restrictors that
finding control flow to
procedure No y J Yes steering c'ylind.ers
for poor A may require slight
lateral Does the Reverse hydraulic connections adjustment (very
positioning test suggest to the tractor but bear in mind sensitive!
“hit stop™? this will also reverse flow to
other parts of the circuit.
No Yes
\ 4
For other error messages Check for mechanical obstructions,
or if problems persist though this message may also occur if
consuilt your dealer movement is too slow
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3. All systems appear to be functioning and the steering test passes but lateral
positioning performance is poor

With the implement in work do coloured crosses appear in the image?

l Yes v No

Press the “Manual” function from the working
screen. Does the template match the cron?

No ["is the lifted icon displayed?

A

Yes

A 4

l No l Yes

Symptoms of poor vision

tracking? i.e.

e Yellow or red crosses
moving erratically

e Persistent tracking

The lift sensor may
Do the green “Manual” lines appear skewed? be damaged or
Yos l N incorrectlv fitted
A

If camera skew is >3°

: o 5
resat and oy again.on an Appropriate configuration file selected

warning triangle easy o jallow erop Yes No J;
e Image quality < 1/3 -
v Select an appropriate file.
The camera may not be correctly If not available create
YeSl No adjusted, levelling may need adjustment , one usmg'the )
or an inappropriate crop height selected, configuration editor or
Is the lens dirty? refer to Section 5 of the manual consult your dealer
v Yes No v
Clean lens Does Robacrop’s speed indicator register a value similar to that of the tractor
J and the stopped icon go away?
Has the camera No
been changed A v Yes
or disturbed? Check the odometer wheel is Does the image freeze and
No Yes rotating and its connections are OK image quality bar dip
v
Yes
Reset camera skew - l No l
angle and try again on The lift sensor may be poorly Ensure that steering or
a easy to follow crop adjusted and operating when depth stabilizer discs engage
wheels follow ground contours soil adequately and
4 that check chains are
. tight. If problems
?
Is the crop predominately green? nersist.cansuift your
Yes No dealer
A\ 4 v
Very small crops or severe weed infestation Pure red crops can be tracked using the
can under some conditions be difficult to track. inverse colour option. Crops that are part
If problems persist consult your dealer green part red require a camera fitted with
an infra-red filter. Consult your dealer.
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4. Lateral positioning is good but rotors are not rotating correctly around crop
plants _

Run the rotor test function. Did all the in use rotors rotate?

No L

N

Yes l

Did any of the rotors rotate?

Did all the rotors pass the test?

No 4

Yes

!

Check the pressure
gauges for hydraulic

supply

config

Does the active

correct number of rotors?

uration file include the

Yes

Check connections between
the relevant hydraulic
valves and microcontrollers

[~

Select a configuration with
the correct number of rotors

Act to correct error messages (see manual sec 7.3 Advanced set up)

Yes J
. No
Move onto trouble
shooting guide No 5
v
Is recalibration advised?
No
v Yes

Run calibration function. Was
the calibration successful?

and run test function again. If problems persist consult your dealer No Yes
A 4
Is green line plot (actual speed vs demanded speed) relatively smooth and following red line?
Yes - No ¢ !
. P—
Are hydraulic components too hot to touch (>70°C)? T
v Yes No l calibration
If problems . and run
persist consult Check ] Consult manual section 7.3 (Advanced the rotor
our dealer hydraulic set up) for possible causes. If test again
y ; s
cooling system problems persist consult your dealer
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5. Lateral positioning is good and all rotors pass the rotor test but rotors are not
rotating correctly around crop plants

ahead or behind crop plants?

Are all rotor units associated with a particular camera consistent with each other in cultivating either

Yes ¢

No

Use fine offset to

Are some rotors in phase and others consistently ahead or behind plants?

adjust phase

Yes

A 4

No

Y

that the blades are level fore and aft?

Are all rotors angled forward by the same amount so

Yes

Could rotors be misaligned a whole plant
pitch from the camera (if necessary create
wide spaces to eliminate ambiguity)?

at ground level is the same for all

Adjust all rotors to be angled about 2°
forward such that the centre of rotation

\4

Is there a consistent change in phase across
the machine? i.e. is one side ahead, the
middle correct and the other side behind?

Yes

\4

Are the steered wheels straight when
lifted and the camera pole vertical and
the camera viewing directly ahead?

No Yes

y

Adjust the steering/cameralpole,
reset camera skew. Run again
bearing in mind the need for the

\ 4

Yes l

L No
Yes No
A
Are camera settings especially “look ahead” and
distance ahead of rotors” consistent with
measured values (See sections 7.2 and 7.4)?
No l Yes
- Pressure drops when rotors rotate?
Mechanically
reconfigure No
N machine or 4 :
9 edit config Is odometer Shift down
file rotating freely? tractor gears &
\ 4 = increase rpm to
Check template ¢ No Yes l provide more oil
match OK? Free
No wheel Are some plant spacings
v < 70% of disc size?
Yes
Use flow No Yes
chart 3 _'
\ v Fit smaller disc or

machine to re learn skew

Consult your dealer

change planting
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6. Lateral positioning is good, all rotors pass the rotor test and are rotating
about crop plants but their motion is jerky

Do all the rotors look jerky

Yes

L

4

No

Is the odometer wheel bduncing over
large clods, skidding or generally not
going round regularly?

Are the outer rotors (for each camera view)
jerky or inconsistent but the inner rotors
running smoothly

Yes

A 4

Running in line with a
depth wheel helps
flatten clods. The
larger odometer
wheel is better on
rough surfaces.

No

A

Point the machine at a view with
no trackable features, lift the
wheel to put in work and spin the
odometer wheel smoothly. Does
the speed bar reading look
smooth and consistent?

Yes_ No

A A

Could the lift sensor be triggering
when passing over bumps?

The odometer
encoder may be

Yes

Adjust sensor
position to avoid

faulty. Check wiring
No to the encoder

v

Are the hydraulic components

accidental getting excessively hot (too hot to
triggering touch)
Yes No
y
!

Does the machine have a separate power pack?

A4

No Yes
: v
Run a rotor Is the field of view
test again on sufficiently wide
the jerky to track outer
rotors. Do rows to the
they pass? bottom of the
image?
Yes No Yes No
A 4 ¥
tF;lsonugh Raise the
fault finding camera and
chart No 4 modify the
configuration
v file
accordingly
Run through

fault finding
chart No 3

Yes

v

No

If problems persist contact your dealer

A 4

Consult your dealer for info on the power pack

Consult your tractor dealer




