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Inspired from crickets and using MEMS techniques, single artificial flow sensors and hair 
sensor arrays have been implemented successfully in different groups [1][2]. This paper 
discusses the latest developments in interfacing and signal processing of cricket inspired 
artificial hair-sensors arrays. Sensor arrays require large number of connections for their 
elements to be interrogated individually. The objective of this work is to investigate the 
use of multiple sensors arranged in array structures, compared with single sensors, for 
detection and extraction of information from flow-patterns while exploiting only a 
limited number of electrical connections. Once this is achieved, recognizing specific flow 
signatures would become possible. Different schemes for individual sensor interfacing 
are investigated. Frequency Division Multiplexing (FDM) is found to be the most 
efficient and convenient especially with a huge number of array elements.  
 
Figure 1 shows a single read-out multi-hair-sensor, based on capacitive readout, as used 
in this study. Such sensors contain a group of hairs having the same directional 
orientation and are wired in parallel to obtain larger capacitance changes. The main 
fabrication process of the cricket-inspired hairs, used in this study, is reported in [3]. In 
this work two of these artificial hair-flow sensors are placed in a certain geometrical 
arrangement.  
 
Using an FDM architecture, illustrated in figure 2, a bank of oscillators is applied to feed 
signals to each of the array columns. Along the row, the signals from all individual 
sensors are retrieved. The hair movements, which modulate the amplitude of an 
interrogation signal, are detected capacitively using the electrodes integrated on the hair’s 
structure. The sensor output is sampled, band pass filtered and demodulated to extract the 
original flow signal. The acquisition system is illustrated in figure 3.  
 
The results show that the hairs are moved due to the loudspeaker induced air 
displacements and their signals can be retrieved while using the FDM interfacing 
technique. Figure 4 and figure 5 show the demodulated signal spectra detected from the 
hair-sensors and the detected AM signals, respectively. Based on that, expanding the 
hair-sensor array dimensions, for constructing spatial temporal air-flow images can be 
done with less hardware and array interconnections by means smart interfacing and 
addressing techniques. Such a system opens the possibilities to study the aerodynamics of 
air-flow which can be later on applied in more common applications i.e. aero-dynamic 
and biomedical applications.  
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 Figure 1: Artificial hair sensors. 
Figure 2: FDM architecture for readout hairs array sensors. 
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Figure 4: The demodulated signals obtained from 
two sensors acoustically actuated at 200 Hz. Figure 3: Acquisition system used in this study. 

 
Figure 5: AM signal acquired at the output of the charge amplifier. 


