
innoVision Engineering
innoVision Engineering use Concept and RomaxDESIGNER to achieve 
Right First Time designs and reduce development time and costs

“Using Concept is perfect for testing 
multiple gearbox, transmission and 
driveline designs at an early stage of 
the development because you get a 
prediction of efficiency and even cost 
data right from the start – it’s hugely 
beneficial to get an idea of costs at such 
an early stage of development. Concept 
enables us to make informed engineering 
decisions over which one design is the 
best for a particular project.”

Uli Otten, 
Engineering Specialist and Product Development Manager  
at innoVision

Providing innovative solutions in drivetrain product 
development and software development, innoVision 
Engineering seek to create new drivelines and to use 
the best software tools for the purpose. innoVision 
support the complete process of transmission 
development from concept to detailed phases, 
including management, re-engineering, specification, 
parts procurement and physical build. 

innoVision is made up of highly skilled and experienced 
people who provide their customers with detailed data 
to make their decision-making as simple and informed 
as possible. Delivering the information required for 
management decisions at the end of each development 
phase, innoVision ensure that their products are 
optimized according to project expectations from the 
earliest stages, whilst also identifying and implementing 
cost-saving methods throughout the production process. 

Always seeking the right software packages for their 
needs, innoVision use a combination of their own in-
house tools and commercially available products, such 
as Concept and RomaxDESIGNER. Uli Otten, Engineering 
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Specialist and Product Development Manager at innoVision 
comments, “Our workflow includes Concept for initial 3D 
design and performance prediction, and then moves into 
RomaxDESIGNER for detailed design and optimization.”

Product Development: An Efficient Process

A typical project starts with the concept selection phase, 
based on a customer’s product specification and evaluation 
criteria. Otten explains: “We define targets for durability, 
efficiency, weight, cost, packaging, size etc., and then rate 
or weight the criteria accordingly.” Three software tools are 
used during the concept selection phase (see Figure 1).

Client

Germany-based consultants providing solutions 
across drivetrain product and software development. 

Challenge

Optimizing designs to user-specified targets whilst 
shortening development times and streamlining 
processes.

Solution

A three-part development process, comprising 
Optimizer (innoVision Engineering’s own tool), 
Concept for initial design stage investigation, and 
RomaxDESIGNER for detailed optimization. 

Benefits

Reduced costs (leading to savings or opportunities to 
reinvest), increased productivity, and high levels of 
customer satisfaction. 

Figure 1: innoVision’s three stage development process sees design 
options reduced from 126 to 1

1. Optimizer (innoVision’s proprietary tool)

The first stage of the process is innoVision’s own tool, 
Optimizer, which is used to generate stick diagrams from 
evaluation criteria. Otten explains “The Optimizer tool 
guarantees that potential concepts are not missed at such 
a crucial stage in the design.” 

In one particular example, Optimizer identified 126 
possible design options. These were grouped into four 
categories based on transmission arrangement, labelled 
type A to D. Each category was scored, and Type C was 
selected for further development, based on the evaluation 
criteria of initial concept cost, efficiency, development 
effort/risk and the ratio step behaviour. Type C included 
eight possible variants, which then needed to be taken to 
the next stage.

2. Concept (Romax Technology)

At the next stage in the process, innoVision use Concept 
to generate initial 3D design models and perform basic 
analysis for early performance prediction. Otten adds: 
“With Concept, we can obtain speed and torque charts, 
design the gear macro geometry and optimize the ratios, 
size the brakes and clutches, and then predict the 
efficiency, vibration and cost.

“Using Concept is perfect for testing multiple gearbox, 
transmission and driveline designs at an early stage of the 
development because you get a prediction of efficiency 
and even cost data right from the start – it’s hugely 
beneficial to get an idea of costs at such an early stage 
of development. Concept enables us to make informed 
engineering decisions over which one design is the best for 
a particular project.” 

Once the eight solutions had been identified by 
Optimizer as potential solutions, they were modelled 
in Concept. Version four was selected from the eight 
possible candidates, and that design was taken into 
RomaxDESIGNER for optimization.



• Shorten overall development time 

• Save money -> reduce cost or reinvest 
elsewhere (e.g. R&D)

• Optimize designs to user-specified targets

• Increase productivity with streamlined, 
repeatable processes

No tooth corrections applied Sun gear modification (user defined) Sun gear modification defined 
automatically by the Romax Micro 
Geometry Optimization Tool

Figure 2: Optimizing gear micro geometry in RomaxDESIGNER

3. RomaxDESIGNER (Romax Technology)

The final part of this process is detailed design, analysis 
and optimization. innoVision use RomaxDESIGNER to 
perform calculations with imported duty cycles, for 
detailed shaft analysis, final bearing selection and 
raceway profile correction, and determination of gear 
micro geometry. 

In this project, the final selected candidate was 
transferred from Concept to RomaxDESIGNER to optimize 
the gear design, initially using user-defined modifications, 
and then using RomaxDESIGNER’s automated optimization 
tool. Figure 2 shows the various stages of this process. 
The left image is the result when no tooth corrections are 
applied, resulting in a poor contact pattern. The middle 
image is the result of user-defined micro geometry being 
applied to the gear, which shows an improved contact 
pattern. The right image shows how the contact pattern 
can be improved further by using the automated micro-
geometry optimization tool. Otten comments: “The 
comparison between user-defined micro gear design 
versus the RomaxDESIGNER automated optimization tool 
are astounding.”

Improving productivity and minimising 
costs 
Otten concludes: “Computer aided selection through the 
use of Concept and RomaxDESIGNER is overwhelmingly 
beneficial. Concept investigates cost and weight estimates 
right from the start and helps us to determine the final 

solution. It’s also really easy to use and nice to work with, 
which is a huge advantage. RomaxDESIGNER shortens 
our overall development time, reduces costs within our 
research and development budget, leads to optimized 
designs through selection of shafts, gears and bearings, 
with pleasing performance in NVH, load patterns and 
durability, and makes future developments easier, thus 
improving productivity. RomaxDESIGNER will continue to 
be a key element in our process.”

Since the time of writing this case study, the Romax product offering has evolved. 
Romax Concept retains its name, but the features and benefits described as part of 
RomaxDesigner are now available within Romax Enduro.  
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Hexagon is a global leader in sensor, software and autonomous solutions. 
We are putting data to work to boost efficiency, productivity, 
and quality across industrial, manufacturing, infrastructure, safety, 
and mobility applications.

Our technologies are shaping urban and production ecosystems 
to become increasingly connected and autonomous – ensuring a scalable, 
sustainable future.

Romax, part of Hexagon’s Manufacturing Intelligence division, provides 
world-leading solutions for the design, analysis, testing and manufacture 
of gearboxes, drivetrains and bearings. Learn more at romaxtech.com. 
Hexagon’s Manufacturing Intelligence division provides solutions that utilise 
data from design and engineering, production and metrology to make 
manufacturing smarter.

Learn more about Hexagon (Nasdaq Stockholm: HEXA B) at hexagon.com 
and follow us @HexagonAB.
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