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Liebherr operator assistance
systems and machine control

In the face of the constantly increasing pressures on time
and costs, construction machines have to meet the highest
demands, both in terms of speed and precision in operation,
in order to win through. For this very reason, automatic ma-
chine control and operator assistance systems are being
used ever more extensively to increase the productivity of
operator and machine.

These make use of digitised planning data to automatically
control the machine equipment when removing or laying
down material. With the assistance of the latest technology,
itis possible to produce complex surface areas and exact
grading both quickly and precisely.

Because of their innovative drive systems, Liebherr crawler
dozers are ideally suited to the application of automatic con-
trols. The hydrostatic drive ensures smooth propulsion, free
from gear changes and jerky movements. Optimum grading
properties are ensured due to the long running gear and the
perfect match of front equipment to the operating hydraulics
and the base machine. The low centre of gravity enables safe
operation even on steep slopes and steeply inclined terrain.
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Advantages of Liebherr operator assistance systems

- There is a significant reduction in the use of pegs and
guide wires as well as personnel costs.

- Lost time due to measurement checks or the extra effort
of rework is eliminated.

- The resultant fewer machine passes mean less wear and
tear and less fuel consumption.

- More precise material application means lower usage of
materials.

- Machine operating efficiency increases and projects are
completed faster.

A range of control technologies are used depending on the
type of application. To significantly simplify installation for
the operator, Liebherr offers a range of Ready Kits. These
ensure that the control system can be set up on the dozer
at a later date without intervention in the internal systems
of the machine.

Liebherr also offers a factory fitted, roof mounted 3D
grading system from Topcon.



Automation Solutions for Operator Assistance Systems
and Machine Control

Liebherr TRIMBLE ReadyKit LEICA ReadyKit

- 1D: Free Grade - 2D: Laser control - 2D: Laser control

- 2D: Definition Grade - 3D: GPS control - 3D: GPS control

- 3D: 3D Grade (Topcon) - 3D: Total Station control - 3D: Total Station control

- Control with laser and
Total station

To establish with certainty that an existing control system can be installed on a new machine with a Ready Kit, it is recommended that you consult the
corresponding control system manufacturer.
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Liebherr operator
assistance systems

The intuitive 9-inch touch display

- A summary of the key machine parameters
- A wide range of driver-specific settings:
- Responsiveness of work hydraulics
- Responsiveness of drive hydraulics
- Eco mode, automatic speed reduction and
engine shutdown
- Operating platform of Liebherr Operator Assistance Systems:
- Liebherr Indicate: 3D real-time position display
- Free Grade: Active fine grading support
- Definition Grade: Creating defined 2D surfaces
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Free grade - blade stabilisation

- Creation of a formation level: flat surfaces, ramps, dams
- Active blade stabilisation (longitudinal/transverse inclination) when grading

- Increased productivity with simultaneous time saving
- Improved quality with less experienced operators, less stress for experienced operators

- Greater safety on the construction site as more attention is given to what is
going on around the machine
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Liebherr operator
assistance systems

Definition grade - blade inclination control

- Basic modelling of 2D surfaces
- Automatic / active position control of the blade to a specified target inclination
- Operation without additional equipment, e.g. GNSS receiver, base station, etc.
- Operation independent of local conditions, satellite reception, Internet, etc.
- Savings on costs (no additional equipment /hardware necessary)
- Increased productivity with simultaneous time saving
- Improved quality with less experienced operators, less stress for experienced operators
- Greater safety on the construction site as more attention is given to
what is going on around the machine
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3D grade - factory fitted, roof mounted
grading system (topcon)

- Modelling of complex 3D site models

- Automated 6-way blade control

- Exact positioning of the blade relative to a target profile (site model) Theft protection,
no mounting or dismantling of mast, available factory fitted, smart/intelligent

- Full integration into Construction Site 4.0
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3D grade - factory fitted, roof
mounted grading system (topcon)

GR-i3F GNSS Receivers

- These fully integrated GNSS \

receivers capture signals from
multiple satellite systems in order
to enable precise positioning of
the dozer at any one time.

MC-X3 Controller

- Future-proof, compact and rugged machine
controller, designed for machine control
systems and future planned enhancements.
INcludes communication with radio, cell and
LongLink.

- Supports: GPS / Glonass / Beido / Galileo
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Intuitive display GX-55/75

- This robust display features a light and
compact aluminium housing with integrated
LED light bars, a graphical user interface and a
fast processor

Ts-i4 IMU Sensors

- The IMU sensors on the base
machine and the blade deliver data at high
speed so that the blade remains on target even
at maximum speed.
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Ready kits for Liebherr dozers



Which control goes with which dozer?
As a basic principal, it is possible to install 2D and 3D machine control systems from all well-known
manufacturers on Liebherr crawler dozers of all sizes.

Ready Kits for Liebherr Crawler Dozers
Liebherr offers factory fitted Ready Kits for controls from a variety of manufacturers. These include all
preparatory work on the machine that is necessary for mounting of an automatic control at a later

date. This applies to electrical and hydraulic components as well as all brackets and plug connections.

With a factory fitted, pre-installed Ready Kit, mounting machine controls in the field is greatly simpli-
fied and potential sources of error are eliminated. The corresponding control components, such as
masts, inclination sensor, display or control unit, GPS antenna, receiver prism or data radio, can be
simply mounted or plugged in. As these kits, in each case, support all of the systems from a single ma-
nufacturer that are listed on page 3, subsequent upgrading of a dozer, for example from 2D to 3D, can
be carried out at any time.

Ready Kit Components

The machine is fully wired internally, Mast mounting brackets and support Remote data transmission module (not
including plug connections and power brackets for the transverse tilt sensor. included in all kits).
supply.
Connection cable and radio data Mounting socket and connections for
unit mounting option on the cabin for the control unit (monitor) in the cabin.
operation with GPS / GNSS or Total For ergonomic operation, the automa-
station. tic switch is usually integrated in the
joystick.

Representative photos: Component design vary for the various kits.
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2D Laser Controls

Operation

The rotating laser spins at high speed, creating a reference sur-
face from laser light. This surface can be horizontal or inclined,
but is always in one plane (two-dimensional).

The laser receivers are mounted on masts on the dozer blade.
They receive the emitted laser beam and therefore determine
the current height difference of the blade relative to the refe-
rence height. For applications with lower accuracy require-
ments, it is sufficient to use a single laser receiver, which only
determines the height of the blade (single laser).

It is normal, however, to have 2masts, or a mast and a tilt sen-
sor installed. As a result, the blade position can be detected re-
lative to both height and inclination (dual operation). The cont-
rol unit with integrated display is located in the cabin within
sight and reach of the operator. It processes the signals from
the laser receivers and transverse tilt sensor and continuously
regulates the height and tilt of the blade through the operating
hydraulics. The operator only needs to drive the dozer in auto-
matic mode, while the machine control automatically guides
the blade. As a result, a grade is created parallel to the laser
surface.

Applications

- Producing horizontal or inclined grades to a high level of
accuracy

- Suitable for small to medium-sized construction sites.

- Application for landscaping sports fields, constructing roads
and car parks and constructing industrial and
commercial facilities and halls, etc.

Useful information

- There must be visual contact between the rotating laser and
the dozer.

- A simple and comparatively inexpensive system, but unable
to create 3D contours.

- With a single rotating laser, multiple machines can work on
the same grading level.

Images illustrate Trimble control components.
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Components

On site
- Rotary laser

On the grading blade
- 1 or 2 laserreceivers
- Optional: Transverse tilt sensor

In the cabin
- Control unit



ﬂ GPS / GNSS Control

Operation

The antennae that are mounted on masts on the blade or cabin
roof receive signals from several GPS or GLONASS satellites
and thus determine the position of the blade. A base station is
necessary to achieve the required accuracy. Its position is pre-
cisely measured and calibrated when the construction site is
set up; it continuously sends correction signals to the machine
via radio.

Companies are also increasingly using correction data from re-
gional providers, which can be called up via GSM (or GPRS) or
the Internet. One or two GNSS antennae can be used. In dual
mode operation, the orientation of the blade is also taken into
account. This eliminates deviations caused by the swing of a
6-way blade.

Surveying data of the desired site profile are available in stan-
dardised formats. These are transferred to the control unit and
shown graphically to the driver on the display.

The control unit processes the signals from GPS receivers, tilt
sensors and base stations and compares them with the stored
design file. It regulates the height and tilt of the blade automa-
tically through the attachement hydraulics. This creates a profi-
le that corresponds to the specified

terrain data. In some cases, GNSS systems are combined with
laser sensors in order to achieve a particularly high level of
height accuracy.

Applications

- Production of large grades and complex
three-dimensional surfaces.

- Suitable for medium to very large construction sites.

- Used for road and railway construction, landscaping golf
courses, constructing large industrial facilities, earthworks
and landfills , etc.

Useful information

- There must be visual contact between the machine and the
GNSS satellites.

- Not suitable for working underground, in narrow valleys or in
the forest. Visual contact
between the machine and the base station is not necessary.

- A base station can operate any number of machines on the
construction site (radio connection).

Illustrations show control system components from Topcon

Components

On site
- Base station

On the grading blade
- Optional: Transverse tilt sensor

On the machine
- 1 or2 GPS antennae
- GNSS receiver

In the cabin
- Control unit
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3D control with total station

Operation Components
Die Totalstation erfasst und verfolgt den Empfanger, welcher

auf einem Masten am Planierschild montiert ist. Dabei wird

standig sowohl die Entfernung zum Empfanger als auch der ho-

rizontale und vertikale Winkel dazu bestimmt. Die Totalstation

wird vor Arbeitsbeginn eingemessen, somit ist ihre Position

genau bekannt. So kann standig die exakte Lage und Hohe des

Schildes festgestellt und die Arbeitshydraulik entsprechend

angesteuert werden.

Es wird jeweils nur mit einem einzelnen Masten gearbeitet, On site

daher ist immer auch ein Querneigungssensor zur Erfassung - Total station
des Tiltwinkels des Schildes erforderlich. Wie beim GPS sind

die Gelandedaten in digitaler Form in der Steuereinheit gespei-

chert. Diese Positionsdaten und die gemessene Querneigung

werden verarbeitet, mit den gespeicherten Vorgabewerten

verglichen und fihrt den Schild stets auf dem gewlinschten

Gelandeprofil.

Applications
- Herstellung von Planien und komplexen, dreidimensionalen
Flachen mit hoher Genauigkeit.

- Geeignet fir kleine bis mittelgroBe Baustellen. On the grading blade
- Einsatz im Verkehrswegebau, beim Anlegen von Golfplatzen, - Receiver prism
zur Gelandevorbereitung bei Wohnbauten oder Industrieanla- - Transverse tilt sensor

gen, Anlegen von Rollfeldern auf Flughafen usw.

Useful information
- There must be visual contact between the machine and the
Total station. If this is briefly interrupted, the station
automatically adjusts itself, or the operator must manually
restart the search after the obstacle has been removed.
- A single Total station is required for each construction
machine.
- For use when producing 3D surfaces to a high level of accu-
racy, or where GPS reception is not possible. On the machine
- GNSS receiver

In the cabin
- Control unit
Illustrations show control system components from Leica
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Available as 1D, 2D, 3D versions
for each fitment

|
Available fitment 1D 2D
Dual IMUs Dual IMUs Single Mast Laser Dual Mast Laser
Free & Definition Grade v v
3D Grade (Topcon) v
Trimble Earthworks Ready Kit v v Vv
Leica Ready Kit % % Vv
Available fitment 3D
Single Mast GNSS Dual Mast GNSS Single Cab GNSS Dual Cab GNSS Single TPS / UTS
Free & Definition Grade v v
3D Grade (Topcon) v v
Trimble Earthworks Ready Kit v v v v
Leica Ready Kit % v v %

*Available factory fitted

Crawler dozers

15



The Liebherr Group

©DBAG

Global and independent: more than 70 years of success
Liebherr was founded in 1949 when, with the development
of the world’s first mobile tower crane, Hans Liebherr laid
the foundations for a family business now employing nearly
51,000 people and comprising over 140 companies across
every continent.

The parent company is Liebherr-International AG in Bulle,
Switzerland, whose associates are exclusively members

of the Liebherr family.

Leaders and pioneers

Liebherr is a pioneer and its forward-looking approach has

seen it make important contributions to technology history
over a wide variety of industries. Employees throughout the
world continue to share the courage of the founder, sharing
a passion to produce innovative products and a determina-
tion to provide world-leading equipment and machinery.

Diversified portfolio

The company is one of the world’s biggest construction
equipment manufacturers and provides high-quality,
user-oriented products and services to sectors including:
earthmoving, material handling, deep foundations, mining,
mobile and crawler cranes, tower cranes, concrete production
and distribution, maritime cranes, aerospace and transpor-
tation, gear technology and automation, refrigeration and
freezing, components and hotels.

Customised care

Liebherr solutions are characterised by precision, imple-
mentation and longevity. The company is committed to
technological excellence and to providing customers with
solutions that match their needs exactly. That customer
focus does not end with delivery of a product but continues
through a comprehensive range of back-up and support
services.

www.liebherr.com

Liebherr-Werk Telfs GmbH - Hans-Liebherr-StraBe 35, A-6410 Telfs - Phone +43 50809 4-100

www.liebherr.com - E-Mail: lwt.marketing@liebherr.com
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