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Sense&React: The context-aware and user centric in-
formation distribution system for manufacturing
The elicitation of requirements within Sense & React is almost completed

Lack of information as well as information overflow are major challenges in production 
companies, especially on the shop floor. The “Sense&React“ project aims to develop an ICT 
platform that aggregates the data from site-wide sensor networks, ERP, MES and information 
management systems and provides the user with relevant and role specific information, con-
sidering the user’s cognitive load. Using this optimized distribution of information processes 
for optimization of production efficiency, energy efficiency and safety will be improved and 
automated. As a basis for the development of such a complex platform, an extensive require-
ments analysis using a state-of-the-art requirements engineering methodology was conducted. 
In addition, a detailed concept for the optimisation of energy efficiency is being developed; 
the concept’s technological implementation will be part of the Sense&React platform. The 
project is funded by the EU (no. 314350) within the 7th framework (call FoF-ICT-2011.7.1: Smart 
Factories) programme.

Manufacturing companies often face the chal-
lenge that employees receive insufficient infor-
mation about their work environment on the 
shop floor and therefore are not able to react 
to changes in a flexible way. Many companies 
already collect a considerable amount of sensor 
data on the shop floor and pass it over to the 
information and telecommunications systems 
(ICT) using e.g. WiFi. Sensor data is mostly 
modelled as events, and is expected to grow 
substantially in the future [1]. However, the 
further processing by ICT systems does often 
not efficiently support processing and qualita-
tive feedback to the shop-floor personnel [2]. 
Therefore a lot of valuable information is lost:

•	 Within manufacturing facilities information is 
often not submitted as required to the various 
roles (e. g. production personnel, engineers, 
etc.).

•	 The information infrastructure cannot suc-
cessfully aggregate, analyse and provide data 
context from enterprise wide distributed sen-
sor networks (such as NFC, RFID) and various 
data sources such as MES or ERP.

•	 In particular, the integration of energy data 
is often inadequate.

•	 The cognitive load (amount of information a 
person can process) of shop floor personnel 
is not or only insufficiently considered.

•	 User interfaces are often too complex and 
require too much effort in the operation to 
use the applications’ powers efficiently.

Funded by the European Commission, the 
Sense&React research project addresses these 
challenges. In the project, a factory-wide sensor 
and ICT infrastructure will be implemented; 
the data will be collected on the shop floor, 
interpreted in the particular context, aggregated 

Project title
Sense&React

Research Funding 
Organisation
EU Commission

Project Number
314350

Project Partner
SAP Deutschland AG 
& Co. AG; University 
of Patras; Electrolux 
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Technische Universität 
Dresden; Ascom 
Holding AG; VOLVO 
TECHNOLOGY AB; 
INSTITUTO SUPERIOR 
TECNICO; Estaleiros 
Navais de Peniche S.A.

Contact Person
Dipl. Math. Ruth 
Cremer

Pursuing Link
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figure 1:
Sense and React Approach
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and provided to the shop-floor personnel using 
mobile devices. Regarding the end devices, role-
specific user interfaces will be used, which take 
into account the information presentation and 
the cognitive load of the employee in his current 
task at the current time. The measured data and 
the collected information (from MES, ERP, etc.) 
will be processed and aggregated in real time. 
The general goal is to optimise both, the effi-
ciency in production and the energy efficiency 
and safety in production in real time. Figure 1  
(page 20) shows an illustration of the overall 
project approach.

The solutions developed in the project will be 
used and tested in four application scenarios. 
These scenarios include a washing machine 
production line, a foundry in the automotive 
industry, the metal workshop of a shipyard and 
the demonstration plant of RWTH campus cluster 
logistics. By this approach, a representative pic-
ture of typical industrial manufacturing processes 
should be formed. The application scenarios differ 
in focus on the different roles in production, but 
the aspect of energy efficiency will be treated in 
all scenarios.

The first phase of the project is the requirement 
elicitation. In this phase, the requirements for the 
common platform are gathered at the premises of 
the application partners. As an overall approach, 
an integrated requirements engineering metho-
dology will be used for all project partners.

First, the actual processes of the application 
partners were analysed and tested for signi-
ficant challenges. Based on the improvement 
potentials found, detailed use cases are defined, 
which do not include concrete solutions, but 

roughly show how the deficits could be avoided. 
For the elicitation of the specific requirements 
for the Sense&React platform use cases serve 
as a basis and will be combined to application 
scenarios in order to act as a validation of the 
whole project later.

An example of a use case is the team leader sup-
port. In the future, team leaders will be informed 
on their mobile devices about emergency situa-
tions regarding malfunction of machines, poor 
quality of material or non-availability of materials, 
as well as the current production status.

The requirements engineering methodology as 
shown in figure 2 is a methodology designed 
for the Sense&React project and distinguishes 
between user requirements and system requi-
rements. The user requirements are derived 
from the identified potential improvements and 
are based on use-cases in which the platform 
should come in handy later. These requirements 
are formulated solely from the perspective of the 
later user of the system and are the main drivers 
of the project and their implementation has the 
highest priority.

The system requirements will be derived based 
on the user requirements and the use-cases. 
These requirements are concrete formulations 
for specific system components, which will be 
divided into functional and non-functional requi-
rements. The functional requirements describe 
the required functions and rules of the system, 
whereas non-functional requirements define the 
boundary conditions.

The procedure described here covers the first four 
steps of the requirement engineering methodo-

Figure 2:
Sense&React Requirement 
Engineering Methodology

FIR-Forschungsprojekte
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logy shown in Figure 2. The following phases of 
the project are based on the gathered require-
ments to develop a Sense&React platform, which 
can be used in all application scenarios.

The role of the FIR during the requirements 
analysis was primarily the requirement elicitation 
and accumulation in cooperation with the diffe-
rent application partners, allowing for bundled 
requirements catalogue for the Sense&React 
platform to be created.

Special attention was paid to the requirements 
regarding optimisation of energy efficiency in real 
time. In this particular area of the project, a de-
tailed energy efficiency concept is created by FIR 
to support the manufacturing company beyond 
energy management standards and guidelines. 
The concept will support companies to define a 
specific objective function with respect to the 
optimisation of energy efficiency (this may vary 
depending on the focus on economic or technical 
aspects) and will describe the necessary sensor 
readings that must be available to determine 
relevant indicators regarding the objective func-
tion. Based on the identification of non-energy-
efficient states, the concept will further assist in 
the evaluation of the relevance and urgency of 
these deficits in energy efficiency and finding 
measures to optimise energy efficiency.

Non-energy-efficient conditions were investigated 
based on the lean principles and studies on energy 
efficiency in production environments. A total of 
six types of energy wastage were found, four of 
which can arise during production and can thus 

be identified by a system operating in real-time:
•	 Inefficient operating mode of the machine
•	 Malfunction
•	 Wear
•	 Outdated Components

The two other types of energy wastage are 
caused in strategic planning and design of pro-
duction processes, namely inefficient process mo-
delling and oversized components. However, this 
cannot be monitored by the planned IT platform.

As part of the Sense&React platform, this the-
oretical concept will be automated, so energy-
inefficient states are identified in real time, 
the urgency and magnitude is determined and 
relevant decision makers will be informed about 
possible actions to address these conditions.

The elaborate and detailed approach to the 
requirements elicitation and the development 
of a detailed energy efficiency concept should 
ultimately serve to develop this extensive and 
complex platform within the project as practice 
oriented as possible in order to assist manufactu-
ring companies in addressing and mastering the 
challenges described here.
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