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Abstract

L2M

ART

ART algorithms perform stable, online, and 
incremental learning both supervised and 
unsupervised, and deep learning models learn 
statistically informative features. Combining the 
two allows for learning new classes over time 
(with and without labels) in new global contexts.

In a custom AirSim simulated environment, a 
fast YOLOv3 multitarget classification algorithm 
has intermediate features extracted and 
clustered by Distributed Dual Vigilance Fuzzy 
ART (DDVFA), which is then mapped surjectively 
to classes with Fuzzy ARTMAP. This process is 
monitored with several incremental Cluster 
Validity Indices (ICVIs) as metrics of over-/under-
partitioning.
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The study of Lifelong Learning Machines (L2M) 
is a wholly new paradigm of machine learning 
research that is concerned with continual 
learning across new tasks. The necessary and 
sufficient conditions are:
• Continual learning
• Transfer and adaptation
• Sustainability

Adaptive Resonance Theory (ART) is the 
most viable theory for how interconnected 
fields of cells interact to incrementally learn 

stable representations, giving rise to a 
myriad of engineering algorithms based on 

this theory

Preliminary AirSim simulations show 
stable incremental learning of global 
context features. Further studies on 
the statistical behavior of the deep 
features are ongoing, resulting in a 

preprocessing toolchain that 
improves classification performance 

and learning stability.
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This work tackles the problem of 
Lifelong Machine Learning (L2M) 
with a deep clustering approach, 

using deep extracted features from 
multitarget classification nets and 

processing them with multiple 
stages of Adaptive Resonance 

Theory (ART) algorithms. 
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Fig. 1: ART Conceptual Model

Fig. 2: L2M Learner Architecture

Fig. 3: Deep Clustering toolchain
(YOLOv3  DDVFA  Fuzzy ARTMAP)

Fig. 4: Implementation architecture

Fig. 4: Custom AirSim simulated urban drone view
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