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Modern industry workplaces include operators working intensely using computers, robots and autonomously operating 
machines. Tasks including human-machine interaction (HMI) are increasingly integrated into the work process. The work 

ranges of robots and operators in manual assembly and maintenance are progressively fusing – the coexistence will move towards 
human-robot collaboration (HRC). Consequently, the higher dynamics of processes in the digitized industry include additional 
stress factors and offers new challenges: HMI can result in cognitive overload of the worker due to the interpretation of multiple 
signals and therefore lead to a high risk of exhaustion. Furthermore, there are strong barriers to working with a robot colleague. 
To increase the acceptance of HRC and to reduce the strain of the worker, user-centered needs have to be sufficiently considered. 
However, workplaces for HMI are widely developed from a technology-centric perspective. The design research will close this gap 
by developing a novel holistic method for the design of industrial workplaces. Accordingly, the study places great emphasis on 
understanding of human factors in terms of its physical, cognitive and organizational limitations and their applications to industrial 
design. The workbench system includes a novel interface directing working tasks to the worker within the networked plant. 
Derived from the existing Pick-by-Light framework – where operators are directed to particular stock areas via light signals – the 
approach, named Work-by-Light, utilizes light displays to support the operators solving particular working tasks in collaboration 
with a robot. In particular, areas of interaction, like the supply and removal of work pieces through the robot, are highlighted as 
well as instructions for the assembly are communicated. Light signals inside the surface of the table are reduced to the minimum 
of information to support the rapid processing of the instruction through the worker. Consequently, the intuitive utilization 
of the interface reduces strain in HRC. It will be exemplified how the system can support the worker during maintenance and 
manufacturing of airplanes. Therefore, explorative testing of a conceptual prototype by potential users is planned.
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Figure: The Work-by-Light framework supports the worker during maintenance and manufacturing within collaboration of a robot.
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