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Information Lattice Learning: Learning laws of neurogenesis

[B. Clark, et al., “Single-Cell RNA-Seq Analysis of Retinal Development Identifies NFI Factors as Regulating Mitotic Exit and Late-Born Cell Specification,” Neuron, June 2019.]

• Single-cell RNA sequence data analysis for understanding the rules 
that govern pattern formation in neurodevelopment

2 [Yu, Varshney, Stein-O’Brien, 2019]



Information lattice learning: decompose and recompose



Information lattice learning for knowledge discovery



Information lattice learning for knowledge discovery



Information lattice



• A set X can have multiple partitions (Bell number 𝐵 𝑋 )

• Let 𝔅𝑋
∗ denote the family of all partitions of a set X, so 𝔅𝑋

∗ = 𝐵 𝑋

• Compare partitions of a set by a partial order on 𝔅𝑋
∗

• Partial order yields a partition lattice, a hierarchical representation of a family of partitions

Abstraction universe as partition lattice



Learning is achieved by statistical inference on a partition lattice

Information theoretic algorithm for rule learning



Magic cuts and magic glue involve moving up and down ILL



Generative Algorithms based on Rules



Fractals

https://en.wikipedia.org/wiki/Julia_set#Quadratic_polynomials

https://upload.wikimedia.org/wikipedia/commons/a/a4/Mandelbrot_sequence_new.gif



[Varshney et al., 2011]















https://playgameoflife.com/

Cellular Automata

https://www.wolframscience.com/nks/p170--cellular-automata/



https://towardsdatascience.com/neural-cellular-automata-for-art-recreation-6d9fb61afb37



https://towardsdatascience.com/neural-cellular-automata-for-art-recreation-6d9fb61afb37



Information Lattice Learning: Learning laws of neurogenesis

[B. Clark, et al., “Single-Cell RNA-Seq Analysis of Retinal Development Identifies NFI Factors as Regulating Mitotic Exit and Late-Born Cell Specification,” Neuron, June 2019.]

• Single-cell RNA sequence data analysis for understanding the rules 
that govern pattern formation in neurodevelopment

22 [Yu, Varshney, Stein-O’Brien, 2019]



Neural Cellular Automata

https://distill.pub/2020/growing-ca/


