
Editorial 
In this issue, we explore advancements in computational neuroscience and machine learning, 
focusing on Liquid State Machines (LSMs) and their application in solving classification 
problems. LSMs, inspired by the workings of the brain, are an intriguing class of recurrent 
neural networks known for their ability to process time-varying inputs. This featured research 
paper delves into a critical yet often overlooked aspect of LSMs: the influence of liquid state 
representation on performance. By proposing a novel model that leverages spike synchrony 
over spike rate, the study presents a significant step forward in enhancing LSM performance 
and aligning it more closely with biological neural coding. 

Traditionally, LSMs solve classification problems by decoding internally generated neural 
states through spike rate-based vector representations. This prevalent method, however, 
neglects the interspike timing, a crucial element of biological neural coding. The reliance on 
spike rate alone can obscure vital temporal information, potentially compromising the 
performance of LSMs in classification tasks. The paper proposes an innovative approach to 
liquid state representation that incorporates temporal information extracted from spike trains, 
focusing on spike synchrony rather than rate. This model constructs feature vectors from the 
temporal patterns of spikes, capturing the nuanced timing relationships between spikes that 
are often ignored in rate-based models [1]. 

This edition's featured research paper offers a groundbreaking perspective on liquid state 
representation in LSMs, emphasizing the importance of temporal information and spike 
synchrony. By addressing the limitations of traditional rate-based models, the proposed 
approach enhances classification performance and aligns LSMs more closely with biological 
neural coding. These advancements not only improve our understanding of neural networks 
but also have far-reaching implications for the future of machine learning and AI. 
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