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Abstract - In this talk, we employ a novel analysis approach, based upon frequency-domain methods, 
which are typically employed in Control Theory [1], to explore the origin for Turing  Instabili?es [2] in 
Reac?on-Diffusion Cellular Neural Networks (CNNs) [3], leveraging Memristors on Edge of Chaos [4]-
[5], fabricated at NaMLab [6], from a new perspec?ve. The predic?ons, drawn from the theore?cal 
inves?ga?on, shedding light on earlier-overlooked yet-cri?cal subtle?es behind these emergent 
phenomena, are validated against the outcome of numerical inves?ga?ons, for various resis?vely-
coupled Cellular Neural Networks, differing one from the other for the circuit topology of the basic 
reac?on cell. Given that neurons couple together in well-defined clusters for specific ?me windows, 
depending upon the computa?onal problem, they aim to solve, thus implemen?ng sparse spa?o-
temporal paradigms to code and process informa?on in an energy-efficient form, studying the 
bifurca?on phenomena [7], leading to the steady-state forma?on of sta?c [8] or dynamic pa]erns [9], 
which may possibly emerge across bio-mime?c cellular arrays, endowed with programmable resis?ve 
connec?ons, depending upon the clusters of reac?on cells, which low-resistance couplings let interact 
via diffusion processes, may inspire the design of innova?ve neuromorphic networks [10] mimicking 
bio-plausibly the opera?ng principles of the human brain. 
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