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Changes in data format and interface specifications are comparable to
changes in product development: Efforts and cost for changes increase
exponentially with the development progress. In order to obtain results
and verify their viability quickly, an iterative learning process can used.
This rapid prototyping approach, also know as ’Scrum’ from software
development, is an agile process allowing to quickly introduce changes
and assess their impact [2]. Based on the given feedback, additional
changes or pivots are defined and executed, in order to obtain a new
product or process. Here, this principle is applied to process
development in manufacturing environments.

In order to allow for a quick reconfiguration of the system to different use
cases, swift changes in the rapid prototyping cycle, as well as for an
ease of use without specific knowledge, the tasks data acquisition,
transfer and analysis are modularized.

The given approach can be applied to a multitude of different use cases
in manufacturing environments:

Exemplary Application
An exemplary application was carried out in partnership with a Swiss
manufacturing company. The aim of the project was to collect, transfer
and visualize machine downtimes, their respective causes as well as
useful meta data. Additionally, the idea was to demonstrate the system’s
ability to adapt to the individual requirements and proprietary systems of
the company, and also to show the applicability of Rapid Prototyping to
digitalization projects in manufacturing. The system was developed and
implemented in 4 sprints within 5 days over 10 weeks.
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4 Results and discussion

Fig. 4.  Data acquisition via QR codes, NFC tags and Individual remarks by shopfloor workers. The application was 
developed by the aid of the Tasker App Toolkit, Barcode Reader App and NFC to Clipboard App.

Fig. 1. Concept of Rapid Prototyping Cycles. The idea is to apply this principle to the development of digitalization 
processes in manufacturing environments. This allows to involve key users early in the development process. 5 Conclusion

Rapid Prototyping appears to be a suitable approach for digitalization
process development in manufacturing environments. With the given
approach and modular system architecture, prototypes in the application
can attain a performance similar to professional solutions. The
acceptance and feedback of workers involved in the project was
thoroughly positive. In fact, putting key users (i.e. shopfloor workers) in
the loop for the development process positively affects both development
lead times and data stream quality. However, one drawback was that the
necessary effort for infrastructure and management of devices in the field
is not justified by the value created by a single use-case. Therefore, a
roll-out of several use-cases one-by-one and based on the same
infrastructure could compensate for this. Future applications may include
character, image and speech recognition.
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3 Materials

Each of the different modules are represented by low-cost or free of
charge consumer electronics or Software as a Service (SaaS) solutions.
The data acquisition is done via QR codes, NFC tags and Android
smartphones. Transfer is organized via IFTTT in conjunction with
Dropbox, the analysis is carried out via simple Excel VBA scripts.

1 Introduction

Using the Industrial Internet of Things (IIoT) as an enabler, the
digitalization of manufacturing systems provides both opportunities and
fierce challenges. Not every connected device is a value driver, and
specification of data formats and interfaces can turn into the opening of
Pandora’s box. In order to drive customer value, knowledge has to be
derived from data. Automated collection of homogenous data in
manufacturing systems is challenging [1], wherefore a lack of quantity
and quality in data for analysis purposes remains an issue.

2 Method overview

Fig. 2. System architecture including data acquisition, transfer and analysis. The modular approach allows to apply this 
structure to multiple, data sources, sinks, as well as to reconfigure it easily and quickly to different use cases.
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Fig. 3.  Overview of suitable applications and use-cases for the given system architecture and methodology, by sector.


