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Environment 
Force Feedback Devices (FFD) enable 
users to touch and to manipulate virtual 
objects in a virtual environment (Fig.1). 
A lightweight, portable and non-
obstructive force feedback glove is 
highly demanding in the field of virtual 
reality. The bottleneck of such a glove is 
to design and develop actuators with 
high energy density. In the last decade, 
great attention has been paid on Dielec-
tric Elastomer (DE) actuators as they 
preliminarily exhibit similar characteris-
tics to human muscles. Mini cylindric DE 
actuators (Φ12mm*40mm) with max. 5 
N blocking force and 12.5% free strain 
have been made and tested. However, partly due to its inherent construction deficiency, the electromechanical 
performance of the actuator is strongly limited. The goal of this study is to improve the DE actuator construc-
tion by employing a new geometrical core.  
Content of the Thesis 
Requirements on the proposed actuator for a force feedback glove have to be firstly defined. Previous works 
on DE actuators, especially those at EMPA Dübendorf should be well reviewed. A flat actuator based on an 
existing manufacturing process will be designed, constructed, and its electromechanical behavior must be 
experimentally determined. Conclusions have to be made in the end whether a flat DE actuator is a promising 
direction for FFD.  
Tasks 
- Know-how collection 
- Project plan 
- Requirements definition 
- Actuator theoretical design 
- Actuator construction 
- Experimental characterization 
- Comparisons and conclusions 
- Intermediate, final presentation and written semester thesis 

Figure 1 Touch  virtual reality: Force feedback glove based on flat DE 
actuators


