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Environmental sensing is an important evolved functional aspect of multicellular organisms in nature. Detection of sound (both abiotic and biotic) in particular helps increase the survival rate

(e.g. reflex or behaviour to move away from danger or communicate with family or similar friendly species) and/or aid in finding food. In multicellular organisms in nature, the sound obtained
by anatomical structures, is processed by neurological pathways, and finally perceived by cognitive processing. The living cells use electrical signalling to achieve this. Functionally, this process
is the same in conventional electro-mechanical devices and in robotics; in which an electromechanical transducer converts the acoustic waves into an electrical signal.

Traditionally used as power sources for energy autonomous robots (Ecobots), Microbial fuel cells (MFC) enable the utilisation of microbial metabolism, consuming organic matter, as an engine
of power generation providing building blocks for building artificial bio robotics.

In this work, we demonstrate specifically designed MFCs that operate in steady state under continuous feed conditions that can function as a far field sonic transducer (MFCST) which behaves
like @ microphone, with the ability to sense sound from the environment. We demonstrate identification of sound source direction using two MFCST, which enable sonotaxis (Krivonosov et al.,
2016), similar to that of animals in nature. With these MFC sound sensors, we aim to enable increased functionality and bio-inspired behaviour for future bio-robotics.
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Figure 1. MFCST Sensor in operation. Front view (left), left side from top (right). MFCST is

M ate ria IS a n d M Eth Od S Resu Its a n d Discu SSiO n continuously fed using the feed lines at the back, red and back wires connect to the anode and

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' cathode, the output of the sensor.
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The results show that it is indeed feasible to use MFCs for sensing sound. The simple MFCST tested in this work is sensitive within the region of 400 to 3000Hz. The sensor : Figure 6. Sound source direction detection using two : :
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We aim to use sensors such as the MFCST within a bio-robot, in which all the critical robotic functions such as power generation, sensing, processing and actuation are 5 f,mp,,-wde'Ofd;tectié,gs,-gnafam'g,,wdg(}bottom’j o as seen in flzure 6 (bottom)
performed by artificial bio-robotic elements. |
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