
Freedom on tracks Ð new possibilities 
in roller coaster design

Maurer Sšhne is using the latest software 
technology to design and implement tracks 
for the next generation of roller coasters

Creative ideas alone are not enough. The car and track are the
two most important components of every roller coaster. It is only
when these two elements are perfectly adapted to one another
that there is any space for integrating new and creative ideas Ð
ideas that turn a roller coaster into something special and unique.
This is why Maurer Sšhne decided right from the outset that new
areas in track design would have to be explored in parallel with
the development of the Maurer X-Car so as to take advantage of
the outstanding and totally unique characteristics of this car.

The result of this development work Ð conducted over a period
of several     years Ð is an incredibly high-performance software
solution that optimises the planning of custom designed roller
coasters and offers an integrated solution - including dynamic
and static calculations for the track, computer supported track
production and quality assurance. The comprehensive software
package, called XTRACª (Extended Track Construction Soft-
ware), was developed in collaboration with the University of Duis-
burg / Germany, using the latest computer technology and sci-
entific methods and has now been fully implemented at Maurer
Sšhne.

The modular X-Car concept:
Excellent drive characteristics, maximum drive comfort and a broad
range of designs 

From initial idea to finished track

The first step in developing any new roller coaster is to identify
the overall boundary conditions. These include the rider capaci-
ty, intended target group, degree of thrill, size and theme of the
roller coaster, type of car (non-spinning, spinning, skidding etc.),
terrain, existing structures and other constraints that need to be
taken into account. Ideally, as early as the beginning of this plan-
ning phase, this task would be tackled by using a 3D data mod-
el of the site for the roller coaster. This would be followed by the
actual "creative phaseÓ in track development: Designing the ac-
tual roller coaster. A roller coaster that takes into account all of
the relevant boundary conditions will score the highest points
possible with regard to uniqueness and hitting the clientÕs objec-
tives. In addition to a convenient track editor,  Maurer-XTRACª
also offers designers an extensive library of track templates.
These track templates are constantly being expanded either by
projects that have already been completed or through innovative
ideas that are developed in advance for potential future projects.

Screenshot: 3D-data model of an amusement park

One of the most crucial unique features of the integrated
XTRACª software is the real-time, precise dynamic calculations
that are constantly performed in the background in parallel with
the trackÕs development. These include speed, acceleration and
force indicators. In contrast to developing roller coasters by us-
ing other programs or conventional engineering-based ap-
proaches, which always follow the steps of Ôdesigning, drawing,
calculatingÕ, XTRACª ensures that the track is viable and can
be implemented exactly the way it was designed. This advantage
is invaluable with regard to the speed with which roller coasters
can be developed, as well as with regard to planning reliability.

In order to discuss the layout of a track with a client, any sketch-
es should be as vivid and realistic as possible. For this purpose,
a high-performance visualization interface, offering clear and pre-
cise graphics, has been developed for XTRACª. As well as
specifying and displaying the potential positions of supports by
using automatic static calculations, cars can also be displayed
with great detail. 
Due to the precise calculation of every vehicleÕs position, special
cars such as spinning cars can be precisely calculated and real-



istically depicted, including when they are spinning. This means
that the rotation excitation for various load conditions can already
be optimised during this phase of the development process. De-
signs related to the roller coaster and car themes developed in
parallel procedures can also be easily integrated and presented
on the visualization interface for discussion. Special effects, such
as vertical lifts and other mechanically supported track features,
or the incorporation of timed special effects, or vehicleÕs position
on other tracks, can be realistically simulated and represented.
This will optimize the effect of vehicles, which are chasing on the
tracks of a dual-tracked racing coaster. With its incredible flexi-
bility, high operating speed and visualization features, Maurer-
XTRACª offers unique possibilities for directly involving clients
in the design and optimisation of their roller coasters.

Screenshot of the XTRACª editor

Further forms of visualization offered by Maurer-XTRACª include
interfaces for creating realistic representations of tracks integrat-
ed into amusement parks. 
The designer and client can see the   proposed coaster already
integrated into an existing park environment. This visualization is
significantly more detailed than can be achieved with convention-
al wireframe models.
Due to the previously inconceivable wealth of detail and the high
speed of the visualization features offered by Maurer-XTRACª,
the design of a coaster can be agreed upon in great detail by the
client and manufacturer very early on in the project. Early agree-
ment to the concept will result in a rapid implementation of the
project.

Screenshots of the XTRACª development environment  

Realistic representation of a track

From layout to optimised design

The optimisation of the trackÕs layout as accomplished by
XTRACª cannot be achieved by using conventional calculation
methods. Since every roller coaster is designed on the basis of
the trackÕs layout, and the characteristics of the track depend in
turn on the accelerations achieved along the track, there is a de-
sign gap in the development process that so far has only been
able to be bridged through the experience and instincts of the de-
signer and a lot of hard work. For the first time, XTRACª now
enables track layouts to be designed with complete precision.
The accelerations derived from the trackÕs layout are calculated
and provided to the designer in an acceleration editor. Here, they
can be automatically, semi-automatically or manually optimised
using algorithms specifically developed for this purpose and the
ideal acceleration characteristics for the desired ride experience
can be specified.

Accurate model of a track integrated into a park



Screenshot: Automated clearance check

3D construction drawings are created semi-automatically 

Precision rail production using precise laser measurements

Quality control right up to the finished track

The precision of the dynamic calculations and the optimised
track layout will only be of practical use if the most precise toler-
ances and highest quality standards are applied in production as
well.
Maurer Sšhne is the first manufacturer in the world to have in-
stalled an external quality control system operated by T†V SŸd-

XTRACª adopts these values and uses them to optimise the
trackÕs layout. Any changes to the track that are implemented as
a result of this are often nearly invisible to the naked eye, but cre-
ate noticeably more even acceleration characteristics with signif-
icantly reduced acceleration peaks. Consequently, not only is the
ride experience improved, but more interesting track elements
can be designed. The loads acting on the car are also significant-
ly reduced, thus reducing wear and maintenance costs.
XTRACª also enables other track parameters to be optimised
with great precision. Including additional loads, formerly neces-
sary because precise calculations were not possible, can now be
avoided. 
The safety blocks, which play a particularly vital role for tracks
with individual cars as well as for the ride dynamics and the
coasterÕs capacity, can be more precisely specified. Important
control functions, such as the clearance envelope in tight corners
and extreme twists, are automatically calculated. This will guar-
antee a high level of design safety. 

Screenshot of the XTRACª acceleration editor 

From the soft- to the hardware

XTRACª not only significantly shortens the calculation phase of
a roller coaster, but also enables production to be started con-
siderably earlier. Brakes and drives are largely specified automat-
ically. After the approval of the layout, XTRACª transfers the data
to specifically developed structural calculation modules, which,
in turn, enable the shop drawings to be created mostly automat-
ically. In parallel with this process, a requirements list for materi-
als with long delivery times is compiled to enable them to be or-
dered. Time is therefore not only saved in the design of the
coaster, but also in the early start of the production processes.
XTRACª makes all of the data released for production immedi-
ately available through integrated data flows. This means that
when the track is produced, the planned assembly of the com-
ponents can be viewed directly on the computer terminal. The
laser-measuring instrument needed to calibrate the rail coordi-
nates is also provided with all necessary data directly from the
computer. Elimination of the manual interface results in higher
quality track with a reduced rework in a faster time.



deutschland for its amusement rides production. Maurer Sšhne
has been awarded the T†V Safety Certificate. Maurer-XTRACª
supports quality assurance by generating standard and stan-
dardized documentation as well as quality assurance protocols
that are immediately processed online at the terminal through
data coupling in production. The high-tech, 3D-Scan measuring
method was introduced as an additional quality assurance instru-
ment and was linked with XTRACª.

T†V Safety Certificat

The entire track can be spatially measured again after comple-
tion and compared with the target layout in XTRACª. This will
highlight and analyze even the most minor deviations. This result-
ed in a quantum leap in quality inspections. When compared with
existing systems, roller coasters produced using Maurer-
XTRACª are distinguished by their extremely low deviations be-
tween design data and the measured values. Any deviations are
used to further improve the calculation parameters, such as the
assumptions for air resistance and friction coefficients. The cur-
rently unequalled convergence of the planning data with the fin-
ished product will lead to significantly improved tracks in future.

Screenshot: Real 3D data scanned from the track compared with 
the target data from the plans

Roller Coaster development of the future

The introduction of XTRACª now enables the WYSIWYG prin-
ciple ("what you see is what you getÓ), known from computers,
to be applied to the construction of roller coasters. The constant,
simultaneous, real-time dynamic calculations enable a high lev-
el of design quality to be achieved as early as the bidding stage.
What the client sees in the bidding stage will be what he gets as
his final product. For the first time, even roller coasters with var-
ious kinds of special cars, such as the Spinning Coaster, can be
realistically simulated and designed. The integrated electronic
data processing environment at Maurer Sšhne and the continu-
ous workflows - from the initial planning phase to the completed
track - lead to the greatest possible accuracy in planning and
production, warranting an exceptionally high quality standard.
Ride manufacturers can reduce the lead-time in the construction
of the roller coaster while integrating all the unique site conditions
found at the clientÕs park.
The calculation and production accuracy enabled by the latest
technologies removes the need for unnecessary, but previously
indispensable, design margins and enables the utilization of all
available options for new and exciting roller coaster designs.

Developed with XTRACª: Highest inversion worldwide, X-Car coaster
ÒSky-WheelÓ (opened in October 2004)
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