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One of the dreams of engineers and robot designers is the design and construction of sensing 
motors mimicking haptic muscles. In this search for dual sensing-motors [1,2] electrochemical 
artificial muscles sense, through the consumed energy, chemical and physical working 
conditions. They only need two wires to transmit both, the sensing and the actuating information, 
between the tool and a control system [3]. Driven by oxidation/reduction reactions conducting 
polymers suffer reversible volume changes leading to bending or linear motion [4]. While moving 
the evolution of the muscle potential and the consumed energy sense energetic working 
conditions [5] as temperature [6], concentration [7] presence of obstacles. 
Our aim is to develop dual and simultaneous sensing-actuators from different materials working 
for thousand of cycles. Thus, one motor and several sensors (thermal, chemical, mechanical, 
electrical) will work simultaneously in a physically uniform device driven by the same 
electrochemical reaction. Different families of conducting polymers, exchanging anions or cations 
during reaction will be checked. The theoretical description of artificial proprioception [7] will be 
improved to implement a control system getting artificial proprioceptive tools.  
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