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Emerging “sensory swarm” and “edge computing” paradigms rely on local information 
processing by resource-constrained nodes, thus reducing the required communication with 
central cloud infrastructure. Stochastic Computing (SC) offers extremely compact, error-tolerant 
and power efficient implementations of certain complex functions, at the expense of longer 
computation times and some degree of inaccuracy. Initially introduced as a technology “in 
between” analog and digital circuits, SC has experienced a revival in the last few years. 
Breakthroughs are being reported in applications such as digital filters, image-processing 
algorithms, Bayesian inference, LDPC decoding, and neural networks. The presentation will 
demonstrate combinational and sequential SC primitives, their integration into a larger system, 
and interfacing between stochastic and binary domains. We will discuss SC’s advantages, 

drawbacks and potential solutions to overcome these drawbacks. Finally, we will give a brief overview of somewhat more 
futuristic SC applications: direct processing of neural signals; straightforward integration with memristive technology; and 
neural networks secured against adversarial attacks. 

Dr. Ilia Polian is a Full Professor and the Director of the Institute for Computer Architecture and Computer 
Engineering at the University of Stuttgart, Germany. He received his Diplom (MSc) and PhD degrees from the 
University of Freiburg, Germany, in 1999 and 2003, respectively. Prof. Polian co-authored over 200 scientific 
publications and received two Best Paper Awards. He is a Senior Member of IEEE. Prof. Polian is the Speaker of DFG’s 
Priority Program 2253 “Nano Security” and a Director of Graduate School “Intelligent Methods for Test and Reliablity” 
in Stuttgart (funded by Advantest). His scientific interests include hardware-oriented security, emerging architectures, 
test methods, and quantum computing. 
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