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PREFACE | CRX AUTOSTEERING | RAVEN EUROPE GENERIC

PREFACE
This installation manual is intended for persons

Hint!:

responsible for installing a CRx kit. The manual

Provides recommendations on how certain

contains important instructions that should be

activities can be performed much easier.

complied with when commissioning, operating and
servicing the CRx system.

Please note!:

Indicates certain problems that the user

This manual has been compiled with the utmost care.
Raven Europe assumes no responsibility for any errors
or omissions in this document.

should take note of.
Caution!:

Indicates that the machine can be damaged.

Any comments or questions can be sent to serviceeu@ravenind.com.

Warning!:

Raven Europe or any of its suppliers will accept no
liability for physical or material damage caused
whilst using the CRx system.
The installed Raven system produces less than 70dB
(A) noise.
This calibration guide uses a number of concepts for
extra attention to a few things:
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Indicates a risk of injury.

DISCLAIMER | CRX AUTOSTEERING | RAVEN EUROPE GENERIC

DISCLAIMER

WARNING!


The safety instructions contained in the manuals of the tractor or implements must be complied with at all
times.



Always switch off the tractor before installing or repairing hydraulic and electrical components of the
SBGuidance system.



It is strictly prohibited to use the CRx system on public roads.



It is strictly prohibited to leave a driving vehicle unattended when the CRx system is switched on. The driver is
always responsible for the direction and course of the vehicle.



To prevent injury or fire, replace defective fuses only with fuses of the same type and amperage.



The SBGuidance the operating system is not able to detect and avoid obstacles. If there is an obstacle in your
path, you will always need to take action for it to be avoided.



Only allow authorized/qualified persons to operate the system. Authorized/qualified persons are defined as:
persons who have read and understood the manual, have been given instructions by a product specialist, and
who are both physically and mentally fit and able to operate the system.



The system contains moving parts! Make sure the immediate environment is clear of people before operating
the system.



In case of system failure or breakdown switch of the tractor and disconnect the electrical power source to
avoid further damage. Contact your dealer for further instructions on how to repair your system.



Always wear personal protective equipment when operating/adjusting/repairing the system outside of the
tractor cab.



In order to prevent power surges from occurring, always start the machine first, before initiating the
SBGuidance control system.

PAY ATTENTION!


Only touch the touch-screen with your finger or by using a special touch-screen stylus/pen. Operating the
touch-screen with sharp objects may cause permanent damage to the screen.



Always consult your supplier as to which products are best suited first before cleaning the touch-screen with
chemicals or alcohol.



If the terminal is not used for a long period, better remove the terminal from the tractor and store in a heated
environment. This will extend the life span of the electronic components.



To prevent theft, it is better to not let the terminal and GPS-antenna unattended in the tractor on the field.

Raven Industries Inc.
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1 SET UP INTERNET CONNECTION OF RS1
#

01

02

03

Description

Go to the ‘UT’ (Universal Terminal).
For SC1 calibration continue to chapter 2.

Select the ‘Slingshot’ UT. Without entering
the APN settings of the network provider a
RS1 is not able to work with RTK.

Select ‘Settings’ and select ‘Cellular
Configuration’.

Picture

Select the country and the Network Provider.
04

Select ‘User Defined’ when the network
provider is not listed. If a listed provider is
selected the APN settings will pre defined.

Enter the APN settings as listed by the
network provider.
05

Press the ‘Checkmark’.
The RS1 will now reboot its integrated
Fieldhub.

2 STEERING CALIBRATION

Select the ‘Steering’ UT.
06

Select an ‘Available’ profile if necessary.
When calibrating for the first time this step is
not needed.

07

Select the ‘Machine Type’.

08

For a normal tractor select ‘Front steered
tractor’.

09

Select the ‘Machine Make’.

Choose the right option;

10

Select the correct tractor make if ISO
Steer ready is available on the
tractor.

If the complete Raven Europe Autosteer
installation is installed, select ‘Generic’.

11

When ‘Generic’ is chosen, the Machine
Model can not be entered and is not needed
as well. Leave this one empty.

12

Enter the desired name for the profile.

13

Select the mounted GPS Receiver.
Note: SC1 only!

When using Viper 4+ internal GPS receiver
select ‘Viper 4/4+ Twin’.
14

Select ‘Receive Only’ when a non Raven GPS
receiver is used.
Note: This part is only for SC1 calibration!

15

When a complete Raven Europe
Autosteering kit is mounted, a Raven 600S
receiver is also mounted. Select ‘Raven
600S’ to make sure configuration is done the
right way.
Note: This part is only for SC1 calibration!

16

17

18

Measure and enter the distance from the
rear axle to the antenna.

If needed, setup the Antenna Center Offset.
This is the offset from the antenna to the
Center of the machine.

Measure and enter the value from the
ground to the Antenna.

19

Measure and enter the value from the rear
axle to the front axle.

Be aware of which differential source your
antenna is unlocked and subscribed for.
20

21

Setup the GPS Differential needed for the
system. In this example the Raven 600S is
configured for ‘RTK’.

It is possible to select a ‘RTK Format’, when
‘Auto’ is selected it will detect what format is
being used.

22

Set Correction Baud to ‘19200’.

The GPS Status Information is shown. The
satellite needs to be green and the Status
should be to be Converged.
23

This can take a few minutes, depending on
the view of the antenna and availability of
satellite (when there are buildings around it
can take longer as in the middle of a field).
When converged, select the ‘Next’ arrow.

The ISO Raven Steering Controller (module
next to the seat) will now be calibrated.

24

First step is to enter into the system how the
module is mounted. It needs to be flat (see
installation manual), with the sticker to the
upside. In this calibration, enter which way
the connectors are pointed (in this figure,
they are pointing to the backside of the
tractor, as preferred).
Note: This part is only for SC1 calibration!

25

26

Drive forward. The calibration goes
automatically to the next step after the 10
meter is driven. If it stays in this screen, press
on the button next to ‘Vehicle Direction’.
Now the calibration goes to the next step
automatically.

After 10 meters is traveled, the system
continues to the Terrain Compensation
Calibration.
Nothing happens until next step is pressed.

27

Now drive to a flat surface, mark the place of
the rear axle and make sure the whole
machine (including the cab) is completely
not moving, shaking or so.
When the place of the rear axle is marked,
press ‘Calibrate’.

28

29

The system shows where the first step of the
calibration is performed. Before the next step
of the calibration can be performed, the
machine needs to be turned 180 degrees
(same place, only other direction). Turn
around and make sure the triangle is in the
correct place.

When the machine is in the correct place, the
triangle will turn green and it is possible to
press ‘Calibrate’. Before pressing calibrate,
make sure the whole machine (including the
cab) is completely not moving, shaking or so.
Press ‘Calibrate’.

30

Calibration of the Gyro has been completed.

31

Only Accept the Roadway Homolagation
Terms when a complete TÜV kit is installed.
This kit includes a main switch and a seat
switch.
Uncheck the terms when there is a jumper
installed on the hydraulic harness (1-1158000-377).

Select the installed hydraulic valve, for a
complete Raven Europe install select the
‘Raven Europe Valve’.

32

Depending on the firmware version that is
installed on the SC1 the name of the valve
can be different. Names used for the Raven
Europe Valve are:




PWM Valve
SBG Valve
Raven Europe Valve

These are all the same valve!

33

Operator Sensor Type Selection, this
selection is only necessary when the
Roadway Homologation is accepted.
Select the switch type that is installed on the
machine. If there is no switch installed select
‘Touchscreen (Activity Monitor)’.

34

Set the lower and upper limit in such a way
that the operator sensor always disengages
when the operator is not present.

35

Verify the working of the operator sensor.

36

Select the Wheel Angle Sensor Type, the
complete Raven Europe kit always includes a
‘Voltage (0-5V)’ sensor.

37

38

Wheel Angle Sensor selection.

Setup Disengage Type, for a complete Raven
Europe install select the ‘Pressure
Transducer (4-20mA)’.
For the older SBG manifold V2 select
‘Inverted Flow Switch’.

39

Selected disengage type.

40

If there is a Remote-GO button installed
press this button to let the system know it is
installed, calibration will automatically
continue to the next step after pressing the
button.
Select ‘Use On-Screen Engage’ when there
not a Remote-GO and steering is enabled
by pressing the GO button on the screen.

41

Calibration of the disengage sensor, by
pressing the “Play” button the disengage
sensor will be calibrated.
Do not touch the steering wheel after
pressing the “play” button.

Do not touch the steering wheel until
instructed.
42

After some seconds, the tekst will chance
and will ask you to turn the steering wheel in
a typical rate, as shown in step 48.

43

Turn the steering at a typical rate.

Check the Disengage Treshold.
44

45

This screen shows a disengage treshold that
is to low, when not turning the steering
wheel the disengage status should be green!

Increased disengage value so that it is
always green when not turning the steering
wheel.

46

Check new value by turning the steering
wheel and check if the disengage status
turns to red when steering.

Wheel Angle Sensor calibration.

47

Hold the steering wheel on the left and press
the ‘Voltage’ underneath left. The current
voltage is setup as the left voltage (check if
the voltage on left changes to the current
voltage).
Calibration will continue to the Center value
after pressing on the ‘Left Voltage’.

48

While driving straight, hold the steering
wheel straight and press the ‘Voltage’
underneath center. The current voltage is
setup as the center voltage (check if the
voltage on center changes to the current
voltage).

49

50

Hold the steering wheel on the right and
press the ‘Voltage’ underneath right. The
current voltage is setup as the right voltage
(check if the voltage on right changes to the
current voltage).

Manual Duty Cycle Calibration is only
needed when there is STU installed instead
of HDU.
A HDU will perform an “automatic”
calibration of the duty cycles.!

Press and hold the ‘MIN’ button and look at
the value at Wheel Velocity. The minimum
steering speeds for left and right should be
around (-) 1.00 deg/sec.

51

Higher or lower the ‘MIN’ steering
percentage by pressing on the – or + sign
next to the percentage. After adjusting, press
‘MIN’ again and watch the Wheel Velocity.
When this is around 1.00 deg/sec, leave it at
this value.
Note: for STU systems only!

Steering Control Calibration of the HDU, the
HDU will determine the necessary gains and
min/max steering values.
52

Make sure there is clear space around the
tractor because the wheels will turn during
calibration.
Press the ‘Play’ button to start calibrating.
Note: HDU only!

Calculation of the Right Gain.

53

If you run out of space and need to stop the
calibration you can press the ‘stop’ button or
stop driving. By pressing the ‘play’ button
again calibration will continue.
Note: HDU only!

54

Calculation of the Right Min.
Note: HDU only!

55

56

General overview of Gains calculated during
automatic calibration.

General overview of calibration values.

3 WALKTHROUGH STEERING UT PAGES

Main menu of the steering UT.
57

To check the steering status press the
‘steering wheel’.

58

If you are not able to activate steering this is
the first screen you check to see what is
going wrong.
Resume Switch Status is only green when
steering is activated.

59

60

Main menu of the steering UT.
Press the ‘satellite’.

For problems with GPS this is the first screen
to check for problems.

After pressing the gears on the right side the
Machine Settings page will appear.
A SC1/RS1 can store up to 5 machine
profiles, these can be selected by pressing
‘Change Profile’.
61

62

When a RS1 is placed on a different machine
the profile for the correct machine needs to
be selected here!

Select ‘Machine Configuration
Information’.
Overview of the Machine Configuration.

63

After pressing the checkmark you will return
to the Machine Settings page.
Press the ‘Machine Offsets Setup’.

64

You can adjust the Machine Offsets in this
screen.

65

Select ‘Node Orientation Information’.

Check if Node Orientation is still correct.
66

Press the ‘Checkmark’.

67

Select the steering wheel at top side of the
screen to go to the ‘Steering Setup’.
Select ‘Advanced Tuning Menu’.

Multiple gains can be adjusted in the
Advanced Navigation Tuning menu.
68

69



Position Gain: Determines how
aggressively the SC1 responds to an
off-track error, while a lower value
indicates a less aggressive response.



Heading Gain: Determines how
aggressively the SC1 responds to a
heading error. A higher Heading
Gain value results in a more
aggressive response to a heading
error, while a lower value indicates a
less aggressive response.



Yaw Rate Gain: Determines the
impact of the yaw rate on tracking
performance. A higher Yaw Rate Gain
value results in a more aggressive
response to yaw rate, while a lower
value results in a less aggressive
response.



Integral Gain: This value correct
long-term errors in the wheel
control. If the system is not achieving
the desired wheel angle during
operation, the system will re-direct
the wheels to the desired set point.
This value is generally at or near 0

70

71

72

Check ‘Enable Terrace Mode’ when there
are extreme terraces on the field, this mode
mode disables the roll compensation of the
SC1.

73

74

There is a Help Menu which gives a short
explanation about what each gain does.
Press the ‘question mark’ and select a gain
for a short explanation.

Short explanation of the Position Gain.

Advanced Tuning Page 2


75

Max G-Force: This value limits the
sharpest turn that the vehicle is able
to make, and should be set to the
operator’s comfort level. You will
typically see the effects of Max GForce during line acquisition.
Increase this value if it is desired for
the machine to turn sharply onto the
guidance line. Decrease this value if
it is desired to take a more gradual
path to the guidance line



76

Last Pass Sensitivity: This value
determines how tightly the machine
tries to steer on a curved path. Too
high of a value will cause the
machine to steer to the inside of a
curve. Too low of a value will cause
the machine to steer to the outside
of a curve. Increase this value if the
machine hangs off a curve to the
outside of the desired path. Decrease
this value if the machine hangs off of
a curve to the inside of the desired
path.

Advanced Wheel Tuning


Proportional Gain: Determines the
rate of the wheel response.
Increasing the Proportional Gain
value causes the wheel response to
be faster, but can result in the
machine overshooting the target
wheel angel position or can cause
the wheels to take a longer time to
stabilize.



Intergral Gain: This value correct
long-term errors in the steering
control loop. This setting should be
adjusted by qualified technicians
only. Raven Industries does not
recommend that anyone other than
a qualified technician make changes
to this setting.

77

78



Derivative Gain: the Derivative Gain
value limits the wheel response time.
A larger Derivative Gain value will
reduce the tendency to overshoot
the target wheel angle position, but
will limit the wheel speed.



Left System Gain: compensates for
any bias or non-linearity in the
steering valve while the machine is
turning to the left.
Right System Gain: compensates
for any bias or non-linearity in the
steering valve while the machine is
turning to the right.

79

80

80



Press ‘Wheel Angle Sensor’.

81

Check Wheel Angle Sensor values.

82

Press ‘Wheel Control Settings’.

83

In the Wheel Control Setup it is possible to
adjust the Min and Max Wheel Velocities, the
Min should be set to around 1.0 (Deg/Sec).

84

The question mark gives a short summary of
about what the min/max Control Effort does.

85

Select ‘Steering Disengage Settings’ .

86

Adjust The Disengage Treshold, this value
should be around 6000.

87

Select ‘Steering Control Calibration’.

88

Press the playbutton to redo the automatic
calibration.

89

Select ‘Reset calibrated Gains’ .

90

On HDU systems resetting the calibrated
gains puts them back to the values
determined by the automatic calibration.
On STU systems resetting the calibrated
gains puts them back to the standard values.

91

Select ‘Operator Presence Sensor’.

92

Verify the working of the operator precense
sensor.

93

Select the satellite on the top for the main
menu of the GPS Setup.
Select ‘Position Accuracy Setup’.

94

The Position Accuracy Setup allows the user
to set a value at which non RTK systems get
into a converged state.

95

Select ‘GPS Receiver Setup’.

96

Possible to change Receiver Type.

97

Select ‘Terrain Compensation Setup’.

Check the Roll,Pitch, Yaw Rate and Heading.
98

By pressing ‘Calibrate Terrain
Compensation´ you can recabrate the SC1
or RS1.

99

Select ‘Differential Configuration Setup’.

100

Change the differential source.

101

Select ‘Serial Output Configuration’.

102

Adjust settings of the GPS output from the
SC1/RS1.

103

Select ‘GPS Information’.

GPS information.

104

105

Check the unlocks of the SC1/RC1.

Select the ‘Heartbeat’ on the right side of
the UT to perfrom diagnostics on the system.
106

Information about the installed SGC
including the Serial number and Software
Version.

Select ‘Hours´.
107

Shows the amount of hours the system has
been used.

109

Select ‘Hardware Diagnostics’.
Displays the Voltages of the SC1/RS1.

Select ‘GPS Receiver’.
110

Displays information about the GPS receiver
that is being used.

Select ‘HDU’.
111

Information about the installed HDU
including the Serial number and Software
Version.

Select ‘Hours’.
112

113

114

Shows the amount of hours the system has
been used.

Select ‘Hardware Diagnostics’.
Displays the Voltages of the HDU.

Select ‘Hardware/Software’.

115

Select ‘Tests’ and ‘Step Response Test’.

116

This test can be used to check the control
loop of the system. If there is a problem with
the steering, perform this test. There is a
manual available on how to perform this test
on Raven portal.

Select the ‘Diagnostic Trouble Codes’.
117

There is a short description of the DTC on
below the table, for more information about
a DTC select the DTC and press ‘Info’.

118

119

120

Detailed descprition of a DTC.

Select ‘System Summary’.
Overview of the calibration values.

Select ‘Gains Summary’
Overview of determined gains.

Select the ‘Performance’ page.
121

Detailed information about the Short-Term
Performance. This resets everytime the
system has been turned off.

Select the ‘Online Performance’ page.
122

Detailed information about the long term
performance, resets only after pressing the
arrow.

Select ‘Line Acquire Performance’.

123

Detailed information about the line acquire
performance. Resets after pressing the arrow
key
Attack angle is the angle at which steering is
enabled towards the guidance line.

Each steering profile can store 2 gain
presets. Pressing the ‘1/2’ key changes the
preset.
124

This allows the user to create 2 different
tuning sets which can we used under
different circumstances without having to
fine tune the machine every time.

4 SLINGSHOT UT WALKTROUGH

125

RS1 systems only!
Main menu of the ‘Slingshot’ object pool.

Select ‘Field Update’.
Field update allows the download and
installation of new firmware for the RS1.
126

Be carefull with updating an RS1 in the
field, when upgrading a RS1 to higher a
version it could be that the HDU also
must be updated!

Press the ‘Settings’ page.
127

128

The Cellular Settings page allows the user to
check the cellular configuration.

Press ‘Cellular Information´ to check the
IMEI of the RS1.

Press ‘Next Page’ to get information about
the cellular provider.
129

In this case the registerd country is not of
any importance. Network Provider should be
set to User Defined and the APN should be
set as provided by the network provider.

130

Select ‘Cellular Settings’.

131

Cellular Settings of the RS1. When the 4G
coverage is not sufficient, the RS1 could be
set to receive 3G or 2G.

132

Press ‘Cellular Configuration’.

133

Check if Network Provider is set to User
Defined. Select the correct country.

134

Warning screen about changes in the
Cellular Configuration. Make sure the RS1 is
restarted after applying changes to Cellular
networks.

Select ‘Ethernet Settings’.
135

Check if it is on ‘Raven Field Computer
(Server Mode)’ the RS1 must be on this
mode to supply internet to the field
computer.

S

136

Select ‘Wifi Settings’.

137

RTK source selection of the RS1, in this
screen it is possible to change Baud rate of
the RS1.

138

Select the ‘Feature Unlocks’.
Status of the unlocks on the RS1.

139

140

Press the ‘Diagnostics’ on the right side to
go to the Diagnostic Trouble Codes.
For more information about a DTC press
‘Info’.

Select ‘System Information’ to get
information about the RS1.

Select ‘Hours’.
141

The amount of hours the RS1 has been
switched on.

142

143

Select ‘Hard Diagnostics’
Perform diagnostics on RS1 voltages here.

Select ‘License’ to read the license
agreement.

