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We stabilized the Bidirectional Associative Memory (BAM) algorithm utilizing the singular value decomposition (SVD), Independent 
Component Analysis (ICA), and Nullspace (NS). Demonstrated with two applications: (1) Utilizing a simple one-layer association used for 
text ID given by Bart Kosko (1982), and (2) utilizing multiple layers of associations in a convolutional neural network modeling the ventral 
pathways used for computer vision. Work performed September 2011-November 2012
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Example(1) Text Association

Principles in Independent Component Analysis and Null Space (PICANS)
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Associative Memory Single CNN Layer

0.0855 Seconds/Five layers 0.0031 Seconds/Five Layers

Example(2) CNN and BAM in Forward Mode

Sponsored by:

Input Forward Filter Output Threshold

Input

Input

Output

Output

Reverse Filter

Reverse Filter

Forward Filter

Threshold

Threshold

ThresholdInput

Output

Formed  Pairs:  (1-2)   (3-4)   (5-6)   (7-8)

Forward

Reverse

Forward

Reverse

σ𝑖=1
4 𝑈𝑖 𝑆𝑖𝑉𝑖

𝑇  ≈ 𝑀 

Bidirectional Associative Memory

Test: (1) Ideal  (2) CNN  (3) BAM Unstable  (4) BAM Stable
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  M =  X 1 ×  X 2 T +  X 3 ×  X 4 T +  X 5 ×  X 6 T +  X 7 ×  X 8 T
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