
Towards Human-Like Intelligence: A Self-Organizing Neural Networks Approach 

Human intelligence involves a complex interplay of cognitive functions, notably self-awareness, memory, reasoning, 

learning, and problem solving. This talk will present a family of self-organizing neural networks, collectively known 

as fusion Adaptive Resonance Theory (fusion ART) (Tan et al., 2007) for simulating intelligent systems with high 

level cognitive functions. By extending the original ART models consisting of a single pattern field into a multi-

channel architecture, fusion ART unifies a number of important neural models developed over the past decades, 

including the ART networks for clustering and unsupervised learning, Adaptive Resonance Associative Map 

(ARAM) for pattern classification and supervised learning (Tan, 1995), and Fusion Architecture for Learning and 

Cognition (FALCON) (Tan et al., 2008), for real-time decision making and reinforcement learning.  

Following the notion of embodied cognition (Anderson, 2003), this talk will show how fusion ART, by 

encompassing a set of universal neural coding and adaptation principles, can be used as a building block of 

autonomous systems, integrating self-awareness, memory, emotion, planning, and deliberative behaviour (Tan et al., 

2010; Wang et al., 2013). Several case studies will be presented, illustrating how such cognitive autonomous 

systems may be used in the domains of command and control (Feng et al., 2008), first-person shooting game (Wang 

et al., 2009), adaptive Computer Generated Forces (CGF) (Teng et al., 2013), and modelling of human-like 

characters in virtual environment (Kang et al., 2012).  
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