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Figure 1: Grader working on a sports court in Southern Germany using the
3D-matic leveling system
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roviding only CAN-connectable devices for
road construction machines
is not sufficient to be successful in mobile machine
automation. You also need
to understand how to pave
and compact. Moba, established more than 40 years
ago, develops and manufactures electronic control
devices in close cooperation with its customers not
only for road construction
machinery. This includes
on-board host computers,
leveling and positioning
sensors, human machine
interfaces (HMI), and software for these devices. Of
course, the devices provide
CAN and CANopen connectivity. The host controller, programmable in IEC 61131-1
languages (Codesys), features up to three CAN/
CANopen interfaces.
The company, headquartered in Limburg (Germany), was an early bird
in CAN technology. CiA

member since 1992, engineers of the company participated in the CiA technical
groups, which standardize
higher-layer protocols and
associated profiles.
The company has developed electronic control
systems dedicated to graders (a machine with a long
blade to create a flat surface), pavers (a machine
laying asphalt), compactors
(a machine compacting the
asphalt), or other mobile
machinery. Some of these
devices are used in different kind of machines. HMI
devices, for example, are integrated in most of the machine control networks. This
is why the company has
developed a modular HMI
series.

holes, and flattens bumps.
Via tachymeter or by means
of GNSS, position and
height of the machine are
constantly determined and
the blade is adjusted accordingly. The operator has
an overview of all operations on the display in the
vehicle cab. This is possible
due to the 3D-matic leveling
system. This system, which
was developed for graders,
dozers, and blades, pro-

Graders need to be
leveled
The grader precisely distributes the material in the
blade over the surface, fills
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Figure 2: “The system is
really simple to operate,”
stated Wendelin Schneider
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cesses 3D data (when that
is not available, it can use
2D data, as well). It combines so-to-say 3D and 2D
computers in a single housing. The displays as well as
the necessary sensors are
also suitable for 3D and 2D
applications. The benefit:
Depending on the project,
the operator can thus work
with 3D or 2D.
The leveling system is
also usable in smaller projects such as the renovation
of a soccer court. Wendelin Schneider used the 3Dmatic system in his grader,
when he renovated a sports
field in the stadium of Bahlingen (Germany). His task:
The hard court from the
1960s had to be reconstructed and converted to
a grass court. This meant
that an area of 7000 m2 had
to be re-worked and re-leveled. He generated the terrain model with Autocad,
and transferred it as a DFX
file on a USB stick from the
PC to the CAN-based leveling system. After he removed the red sand layer,
he re-leveled the subgrade
as specified by the model. Wendelin Schneider installed the leveling layer
— a total of 600 t of material — using the 3D system.
To prevent rainwater from collecting on the
court and to instead allow it
to drain uniformly, the surface must not be completely flat, but should rather
have specific inclines. For

the above-mentioned soccer court, this was realized
through a hipped profile.
That means that multiple inclines were necessary on
this surface and a uniform
gradient of 0,8 % to 1 % incorporated on all four sides
from the middle to the edge
of the court. And the advantages of the 3D system
came into play. “With the
3D-matic, I can travel the
entire length in one pass,
and the system automatically regulates the height
and incline angle of the
blade depending on which
part of the court I am currently traveling over with the
grader,” explained the grader operator. “If one was to
use a system with a laser, it
would be necessary to exit
the cab intermittently and
adjust the laser transmitter accordingly for the various inclines.” In addition,
the grader does not need
to travel in lanes, but can

Moba community

Moba has established an
online community website
for people interested in
construction machine
development. The
intention was for it to be
company-independent.
However, this has not
been achieved yet. Most
of the contributors are the
company’s employees and
customers. Nevertheless,
sometimes valuable
postings and discussions
can be found on the
website.
Sales channels
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Moba USA
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Moba France
infos@mobafrance.com
Moba Italy
mobaitalia@moba.it
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Figure 4: Paving machine controlled by the Big Sonic-Ski
leveling system
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Figure 3: “The machine and the corresponding values are
depicted clearly,” said Wendelin Schneider

instead be driven in any direction, since the receiver
on the machine constantly captures the tachymeter
signal and adjust the blade
accordingly. Passes can
even be made over the corners without problem.
Over a distance of up
to 200 m, the receiver captures the signal with an accuracy of less than 5 mm.
Even at the edge of the
curb, where deviations frequently arise when working
with a laser, the grader with
the 3D leveling system operates with precision, since
the terrain model can be implemented according exactly to the specifications and
the existing conditions.
The grader can be operated via the touch-screen
display as well as the keyboard. Processing the surface with the 3D system
saves time and fuel and
improves the quality in the
construction process. “Using the system, I can attain
time savings of two thirds
over manual processing. No
stakes need to be set, no
wires tensed and no measurements performed,” said
the contractor. An upgrade
from 2D to 3D was no problem, as Wendelin Schneider
confirmed, who also worked
with the 2D System GS-506
from Moba. After processing the subgrade and the
leveling layer, an approximately 2 cm plastic coating
was applied with a surface
finisher and the irrigation
and the turf installed. The
ball is rolling again, sooner
as expected.

Mobile machines

average during the height
measurement, a virtual reference level is determined
and the screed of the paver controlled accordingly.
The leveling system thereby
evens out bumps in the subgrade and achieves a verifiably greater smoothness
during asphalt paving.

Rollers need to be
leveled and need
to measure
temperatures
Figure 5: In cab display shows the progress of the paving
When working with
GNSS, the 3D leveling system ascertains the machine
position with its GNSS sensor. The control unit compares the machine position
with the design data and
calculates the deviations.
Corrections for these deviations are performed in
the blade controller. The
CANopen-based
leveling
system scores with the
straightforward menu navigation on the 7-inch touchscreen display.

Pavers need to
measure asphalt
temperature
Quality is a top priority in
road construction — that includes not only the optimum
composition of the material, but also an optimum process flow during the construction work. One aspect
that plays an important role
in the entire process chain
— from the asphalt plant to
compaction – is the temperature of the asphalt. Temperature differences and
the paving of asphalt that is
too cold lead to road damages, which result in additional costs of up to 46 %
due to a shorter lifetime of
the road.
The CANopen-based
Pave-IR system provides
in addition to the established temperature-bar a
new way to use a temperature scanner to monitor the
temperature during asphalt
paving and document it for
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the entire project. As a result, contractors can optimize their processes and
verify the quality of the
paving process. The system uses a micro-controller
based temperature scanner over the entire paving
width of up to 8 m to measure the temperature of the
asphalt. The measurement
width can be set individually. With up to 31 measurement points, the scanner
achieves an accuracy of
±2 °C at typical asphalt temperatures. The temperature
profile is displayed in realtime on the display. As a result, the operator can react
at any time if irregularities
occur. In addition, the profile
is stored with the GPS position data and transferred to
a USB stick. With the Pave
Project Manager software,
the user can evaluate and
document the data in the office. Alternatively, the data
can be sent to a server via
GSM, where it can be called
up at any time with a web
application.
At Bauma 2013, Moba
presented its Big Sonic-Ski
leveling system dedicated to
pavers. It now features four
ultrasound sensors. With
them, the system can even
smooth road waves that occur in regular intervals of
5 m to 7 m. Those cannot
be detected when using a
smaller number of sensors.
Using ultrasound sensors,
the subgrade is scanned
over an area extending up
to 13 m. By calculating an

The quality and thus longevity of an asphalt road
can be improved considerably through homogeneous
and high-quality compaction. The MCA-2000 roller system facilitates controlled compaction during
asphalt paving. With the recently introduced additional function of wireless data
transfer, data can now be
exchanged quickly and conveniently between machine
and office, eliminating the
need to travel from the office to the construction site.
The CANopen-based
roller control system uses
temperature sensors to
measure the asphalt temperature and uses GNSS
positioning of the roller to
ascertain the number of
passes. By means of the
combination and visualization of this information on
the display, the operator can
immediately identify where
sufficient compaction has
already been performed
and where additional passes are still necessary. By

means of the temperature
display, the system allows
compaction to be performed
in the optimum temperature
spectrum. This prevents the
compaction of asphalt that
is too cold, which can damage the material and lead to
subsequent road damage.
The Kaliningrad motorway “Primorsk Ring” is one
of the prestige projects currently under construction
within the scope of infrastructure improvements in
the Russian exclave. With a
total length of approximately 180 km, the ring road will
encircle the city of Kaliningrad in a broad arc around
the Samland peninsula.
ZAO VAD, the construction
consortium for this project,
and OOO SMD Balt Avtomatika, a dealer of leveling
and control systems, have
chosen the MCA-2000 control system. “The requirement in this project was to
make the compaction more
controllable as in the past,”
said Yuri Dolgilevitch from
Balt Avtomatika. “With the
MCA-2000 roller control
system, the material system can be compacted in
a more controlled manner.”
The compaction information
appears directly on the display and the roller operator
can use it to compact those
areas where the temperature is in the optimum
temperature range from
100 °C to 140 °C. “During
comparison measurements,
the temperature displayed
by the system was identical to the temperature that
we measured and thereby

Figure 6: Roller in Russia implementing the MCA-2000
control system
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LINUX device driver
available

You CAN get it...
Hardware & software for CAN bus applications…

PCAN-Router Pro

PCAN-Repeater DR

Programmable and
conﬁgurable four channel
CAN router with data logger
in aluminum casing.

Repeater for the galvanic
isolation of 2 CAN bus
segments, bus status display, switchable termination.

CAN bus
diagnostics
with trace function
PCAN-Diag 2

PCAN-Ethernet Gateway DR

PCAN-Router DR

Linux based module for
long distance connection
between CAN networks
via LAN.

CAN router in DIN rail
plastic casing with 2 CAN
channels, selectable bit
rate, and galvanic isolation.

PCAN-Diag 2 is a handheld CAN bus diagnostics unit. The new
model offers enhanced functionality:
Clear CAN trafﬁc representation in lists, conﬁgurable
symbolic representation of received messages
Transmission of individual CAN frames or CAN frame lists
Built-in 2-channel oscilloscope for detailed analysis of
the differential CAN signal or an optional external signal,
triggering by CAN IDs or other events
Bit rate detection, bus load and termination measurement
Windows® software for easy device conﬁguration and
transmit list deﬁnition, upload via USB connection
Storage of diagnostic results (CSV, BMP) on an internal
1 GB mass storage USB device

PCAN-miniPCIe
CAN interface for PCI
Express Mini slots. Singleor dual-channel versions
with isolation available.

PCAN-USB Pro
High-speed USB 2.0
interface with galvanic
isolation for connecting up
to 2 CAN and 2 LIN busses.

The universal tool for developing and monitoring CAN
networks.
Extensive user interface improvements: File management via projects, conﬁguration of all elements with the
property editor, and window arrangement using tabs
Simultaneous connections with multiple networks /
CAN interfaces of the same hardware type
Conﬁgurable symbolic message representation
Data logging with tracers and the 4-channel Line Writer
VBScript interface for the creation of macros
Functionality upgrades with add-ins (e.g. Plotter, J1939,
CANdb Import, or Instruments Panel add-in)
User interface language in English or German

PCAN-PCI Express
CAN interface for PCI
Express slots. 1, 2, and
4-channel versions with
galvanic isolation available.

www.peak-system.com
Otto-Roehm-Str. 69, 64293 Darmstadt, Germany
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facilitates a reliable temperature measurement,” explained the Russian dealer
of leveling and control systems. This prevents asphalt
that is either too cold or too
hot from being compacted.
In addition to the temperature, the system also
records the passes of the
roller by means of GNSS
positioning and compares
target and actual passes. The current status is

Alfons Horn (Moba)

Q

Moba has used CAN networks for its products quite
early. What was the main reason for that?

A Yes, we started very early using CAN as an interface
connection for our products. It was about the same time
when CiA was founded. In fact, at that time we considered various possibilities to build up a sensor network,
which is more reliable, stable, easy to use and cost efficient at the same time. As soon as we analyzed the
CAN protocol in more detail, it was clear "CAN" will be
the right choice for the future, with all the functions implemented in hardware like bus arbitration, CRC, Stuff
bits and so on. Furthermore CAN was intended to be the
future network system for the car industry, and therefore, high production numbers and low cost per node
were quite obvious at that time.
Q

You are in favor of open communication standards.
Are you not afraid that competitors are invited to copy
your solutions?

A Not really, because the main product features and
the selling points are derived from the product core functionality. Considering a sensor for a road construction
machine, the customer is focusing on the product properties and characteristics, like working accuracy, stability over a wide temperature range, robustness in general
and in particular features for controlling the construction
machine tooling. Nowadays CAN and CANopen networks are the de facto standards on these construction
machines. Furthermore, when designing a new machine
control system, the main discussion is about the CAN
network structure, safety aspects and redundancy and
for these points we also have to offer our expertise. So
our customers get more than just a sensor or controller.
In the beginning Moba was focused on paving machines. In the meantime, you provide solutions for many
other mobile machines. What is coming next?
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about 20 %. The operators
are pleased that Russian
is available as a language
option.
Matthias
Limbach,
working with Moba, described in his presentation at the MMC (Mobile
Machine Control) conference the future of compaction controlling. “The use
of a GNSS receiver is undisputed: It actually builds
the basis for most reliable

“Sooner or later a CANopen profile
for asphalt quality will be required.”

Alfons Horn, Moba’s Vice President of Engineering and
Development answered some questions by the
CAN Newsletter editors.
He joined the company in 1983. Today, more than 70 engineers belong to his department.

Q

visualized in real-time on
the touch-screen using a
color scheme. This way, the
roller operator can identify
where a sufficient amount of
compaction has been performed and which sections
still require passes. The recorded data is compiled for
a report and read out using a USB memory stick.
This allows optimizing the
compaction process and
leads to fuel reductions of

A Right, in the very beginning we learned a lot from
paving machines and found out that it's a must to know
the machine technology and specific features in detail, in order to develop the right products and being
able to constructively support a new system design.
Based on this principle, we would like to extend the various machine functionalities for our customers. Next
steps are: machine-to-machine communication via radio link, internet connection, safety concepts for critical machine functions. In particular internet connection and Web-based technologies could significantly
increase the overall machine functionality.
Q

Are you missing dedicated CANopen profiles?

A Over the years, CiA did a really good job in promoting and supporting various CANopen profiles. So there
are already a large number of different profiles available,
everybody can participate. Considering CAN FD and it’s
possibilities I’m sure there will be further profiles and updates of profiles required. For the road construction industry there are a lot of ongoing discussions on how to
increase road quality. Sooner or later an asphalt quality
profile will be required.
Q

What is your opinion on the acceptance of the
recently introduced CAN FD data-link layer in mobile
machines?

A Even today, road construction machines, or more
general mobile machines, require (or it would be
desirable) higher communication bandwidth for CAN
networks, if we consider ECU flashing, diagnostics of
complete mobile system, or applications where we have
to transfer a lot of user data. For example, in 3D machine
control we use embedded Ethernet to transfer the
digital terrain model to the main leveling controller,
although we would have preferred a CAN-based solution.
With the support of 64-byte payloads and higher CAN
speed, CAN FD will give us the opportunity to handle
these requirements without introducing a total new
technology. Overall, using CAN and CAN FD will lead
to a more consistent, homogenous and easy to handle
network system concept for mobile construction
machines.
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Automotive Electronics
Smart and innovative IP solutions
for embedded systems

Bosch offers a broad portfolio of
IP modules for automotive and
industrial application. Our certified
IP modules are ready for integration,
making the perfect adaption of microcontrollers to your needs easy.
The Bosch IP product range includes:
▶ communication controller IPs for
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CAN, LIN and FlexRay bus
▶ scalable timer modules for flexible
use in multiple domains
Find out more at:
www.bosch-semiconductors.com
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Modular HMI series
The modular design allows creating machine-specific
operating units even with small production quantities. The
CAN-connectable HMIs are configurable regarding the
display, the buttons, and the joysticks. They are built of
up to six modules, which are linked together and to the
machine network via plug connections.
The display module is available as a black-andwhite display, or as a programmable color display. The
programmable version implements Codesys, which is an
IEC 61131-3-compatible PLC runtime software. In addition,
the module is equipped with three softkey buttons and
the encoder, which can optionally be attached to the side
of the module, in order to facilitate menu navigation. An
additional cover protects the display from damage. The
joystick module is available in two versions: one lockable,
the other one non-lockable and equipped with a railing. The
joystick mechanics and evaluation electronics are contactfree and assembled separately. This functionality allows
the joystick to be exchanged within seconds and prevents
the ingress of moisture. The button module with up to nine
buttons, which can be assigned to any function, offers
flexible application in different construction machines. All
modules are also available as blanco-modules, which

Figure 7: Displaying the passes in real-time and color

Figure 8: “Compaction of the paved material is one aspect
that plays a key part in a successful result,” said Ronald
Brinks from ZAO VAD compacting the ring road for the
2018 Football World Cup venue in Kaliningrad (Russia)
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The modular HMI family can be used in different kinds
of machines
means they are available in a neutral white design and
the customer can add his own design-foil. Optionally,
customers can integrate up to four of their own operating
and display elements, implementing, for example, a key
switch. Furthermore, an emergency stop switch with a
special protective housing can be attached to the module.
The robust housing and the modules, sealed with
potting compound with a special casting technique,
protect the electronic components from dust, moisture
and vibration. Each module can be controlled separately
with CANopen. Due to the square form of the modules, the
HMI can be assembled flexibly and applied both vertically
and horizontally.
systems.” However, position accuracy is a matter
of price. Using filters would
reduce costs, but they provide just relative accuracy,
meaning that after restarting the roller, there might be
an offset in positions.
Most of today’s roller controllers measure the
surface temperature. Even
though this is valuable, other environmental factors influence the asphalt mat, too.
Therefore, the core temperature of the asphalt mat is
likely to be the more reliable
information for the roller operator. “Currently, there is
no way to measure the core
temperature directly,” explained Matthias Limbach,
“therefore, an estimation
of this temperature is necessary.” There are different
cooling models, which use
the estimated core temperature to predict the remaining time for compaction
under optimal conditions.
Roller control systems
also use acceleration sensors to measure the stiffness of the underground.
“In soil compaction applications, there is a high correlation between the stiffness
and density of the underground,” reported Matthias Limbach. “However, this
correlation is not found in
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hot mix asphalt.” Further research is needed.
In order to improve the
compaction, that is avoid
over- or under-compaction,
a roller-to-roller communication is considered. By
means of these vehicle-tovehicle links position, temperature, and stiffness data
can be exchanged. This
machine-to-machine communication should also enable the paver to achieve
optimal results in estimating
the core temperature of the
asphalt mat.
Holger Zeltwanger
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Successfully applied in
• Machine automation
• Building automation
• Transportation systems
• Telecommunication systems
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advanced control system products for
tough, rugged and extreme conditions

epec 5050 control unit

based on 32 bit processor
memory:
• flash 8 mbyte
• ram 4 mbyte /8 mbyte
• non volatile: 512 kbyte
• plcopen application max size
• 1 mbyte / 3 mbyte
• temperature range -40°c ... +70°c

epec 3606 control unit

based on 16/32 bit processor
memory:
• flash 1,6 mbyte
• ram 1 mbyte
• plcopen application max size
• 768 kbyte
• temperature range up to +85°c

sae j1939 e17

epec oy |

epec 3724 control unit

based on 16/32 bit processor
memory:
• flash 1,6 mbyte
• ram 1 mbyte
• non volatile: 8 kbyte
• plcopen application max size
• 768 kbyte
• temperature range up to +85°c

