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Assembly Time & Plan Prediction for 
New 3D Product Designs

ProMondi Project
This e-book summarizes the completed Project 
“ProMondi— Predicting Assembly Plans in digital 
Factories” sponsored by the German Government 
(BMBF), of which RapidMiner was chosen as the 
primary data science partner. 
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Manufacturing companies are increasingly using digital 
planning tools to respond to the cost of production and time 
pressures they’re facing. In this context, the digital factory is 
becoming increasingly important. However, to fully take 
advantage of the potential to improve the quality of 
planning, companies must implement a consistent mapping 
of all development-relevant digital data in an integrated 
planning system.

An indispensable planning parameter for production 
companies of various industries is assembly work contents. 
Determining the work contents and the associated time 
values, according to the time of planning, is not only 
essential for long-term planning tasks (e.g. target costing, 
make-or-buy decisions, location and investment planning), 
but also for personnel assessment, planning of shift models, 
and ramp-up planning.

Unfortunately, defining the assembly work contents 
accurately in the early stages of product development is 
still a major challenge today and is an unresolved 
problem for lots of companies. For current products, most 
companies still rely on estimates without systematically 
providing or intelligently evaluating related planning data 
from the past.

The aim of the ProMondi project was to develop a method for 
the prospective determination of assembly work contents in 
an early phase of the product development process.

The research fields of product data technology, the digital 
factory, data mining and time management were brought 
together to provide cross-domain knowledge from different 
product development phases in the form of a common 
information base for design and production system planning.

The outcome of ProMondi was the:

• Systematization and intelligent linking of product and 
process data through data model extensions of CAD and 
PDM systems.

• Development of tools, extensions and dashboards that 
enrich the commercial software tools of the digital factory, 
and time management of assembly information required 
in early planning phases.

• Validation of the method in the context of a pilot-proof 
implementation at user companies. 

We are going to dive into two use cases from this project: 
Daimler and Miele.
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Truck Engine Component 
Manufacturing 

Daimler AG is a German multinational automotive 
corporation. Daimler AG is headquartered in 
Stuttgart, Baden-Württemberg, Germany.

This use case focuses on the Daimler AG business 
unit called Daimler Trucks, which comprises of 5 
global brands: Mercedes-Benz, Freightliner, FUSO, 
Western Star and BharatBenz. These brands 
together make Daimler the world’s largest 
manufacturer of trucks over 6 tons.

https://www.daimler.com/company/business-units/daimler-trucks/
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The Challenge

Triggered by strong competition, automotive companies react with highly customizable 
products in continuously shortened product lifecycles. In assembly lines especially, the 
product and process complexity quickly becomes apparent.

During planning and production, the application of digital manufacturing tools provides a 
comprehensive documentation along the entire product emergence process. It is commonly 
structured in product, process, and resource trees, in which tree elements are linked by 
references.

Ideally, product designers should not only consider desired product properties, but also their 
complexity, and production costs. However, the multitude of existing assembly alternatives is 
not always evident to the designer. Assembly planners with their expert knowledge are often 
only consulted when first design decisions have been made. Due to this sequential 
procedure, it is necessary to provide the designer with a product-specific overview of existing 
assembly process alternatives including assembly time and costs. 
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The Solution and Results

There are 100s of sensors on the production line creating TBs of raw data every day. This can 
be very challenging to store, transform and retrieve in a data science friendly environment for 
optimal results. Designing a data structure to track the materials over the complete 
production process was key.

RapidMiner is used to predict assembly times, and therefore assembly costs, early in the 
design process of new truck engines. This enables the product designers to quickly decide 
which design options are most cost-efficient, reducing assembly cost, as well as, design time 
and cost.

RapidMiner also predicts assembly plans for the new truck engine or engine component 
designs, which  supports the assembly planner by quickly providing final assembly plans for 
new truck engines and components. 

Daimler was able to accelerate the product design and assembly planning phases and lower 
the cost—making the whole manufacturing/assembly process faster and cheaper. The truck 
engine assembly process was optimized for cost- efficiency, even for higher volumes, and 
diverse configurations.
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Washer and Dryer Manufacturing

Miele is a German manufacturer of high-end 
domestic appliances and commercial equipment, 
headquartered in Gütersloh, Ostwestfalen-Lippe, 
Germany. The company was founded in 1899 by 
Carl Miele and Reinhard Zinkann and has always 
been a family owned and run company.

• Miele has about 19,500 employees, with a 
turnover of about 4 billion EUR through 12 
production plants worldwide

• The Miele professional business unit has about 
2600 employees, with a turnover of about 484 
million EUR through 3 production sites and 48 
sales subsidiaries worldwide

• A major share of revenue for this business unit 
(39%) is derived from the commercial laundry 
business
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The Challenge 

Miele needed to improve the connection between the world of production planning and the 
world of product development. 15-70% of production time was assembly time and manual 
assembly was a widespread method for multi-variant products. Also, unstructured historical 
data is not easy to transform and analyze. The key data science here was to extract all the 
assembly time data and create reliable assembly time predictions. 

The Solution and Results

RapidMiner is used to transform the unstructured time series data, allowing for easy analysis 
and future referencing. Since this was primarily a regression task, RapidMiner’s built-in 
machine learning algorithms allowed for fast and easy solutions for predicting assembly times. 
Miele pushed-out the results into a custom end-user friendly dashboard that also had the 
ability to tweak the parameters in RapidMiner for optimizing and exploring the results. 

The integration of data mining for prospective determination of assembly time led to essential 
added value for planning and decision-making and supports the idea of simultaneous 
engineering to reduce the product emergence time. 



8

The ProMondi Project was a milestone in applying data 
science to optimize the production line. Even though we 
have limited the scope to the two use cases, the unique 
assembly line algorithm and knowledge that was created 
as part of the project is applicable to many assembly line 
scenarios. We would like thank the German government 
and all the other partners for choosing RapidMiner as 
the go-to data science partner for this project. 
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