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What does mastering a subject mean
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Expertise is not just knowing the rules; it is knowing:

Why the rules work

When the rules fail, and

When the rules no longer apply

AI is often strongest only at recognizing patterns similar to what it has seen before
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“AI does not know the answer today, but surely it will 
know tomorrow”
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AI currently learns after humanity discovers something

Human experts can discover it before it is known

This is the difference between absorbing answers and figuring them out

If AI truly knew how to figure out new answers by itself, there would be no need to 
wait for someone to first discover and teach those answers

The delay itself reveals the gap
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Story 1
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My son’s homework

ChatGPT was 
stucked in 2024 

but solved in 2025

PS * 3  = PQ * 5
  5.5 * 3/5 = PQ
             3.3 = PQ
Perimeter = 2 * 5.5 + 2 * 3.3 = 17.6
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Q R
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Did the AI figure out that rotation preserves area by itself, or someone told that to the AI?



Wong Limsoon, Invited keynote at SYNAPSE 2026 

Current AI 

can learn 

the rules (if 

told what 

the rules 

are), but is 

not good at 

inferring 

the rules
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Story 2
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A video-processing algorithm: Eigenbackground
Oliver et al., TPAMI, 2000; https://doi.org/10.1109/34.868684
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“In order to reduce the dimensionality of the 
space, in PCA only M eigenvectors 
(eigenbackgrounds) are kept, corresponding to the 
M largest eigenvalues … Note that moving objects, 
because they don’t appear in the same location in 
the N sample images and they are typically small … 
the portions of an image containing a moving 
object cannot be well described by this eigenspace 
model … whereas the static portions of the image 
can be accurately described as a sum of the 
various eigenbasis vectors … the eigenspace 
provides a robust model of the probability 
distribution function of the background but not for 
the moving objects”

Hmmmm…

This example was brought to my attention by Farzam Farbiz

https://doi.org/10.1109/34.868684
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What AI says… hmm?
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Deepseek: For a very static background (e.g., hallway, office) with small, 
fast-moving objects that never repeat at the same pixel locations during training, 
the quoted logic works

Manus: Yes, the idea is brilliant. It uses reconstruction error as a detection tool: by 
modeling only the persistent background, anything the system cannot explain is 
identified as motion. It is an elegant, foundational intuition in computer vision

ChatGPT: The idea is fundamentally correct and was historically influential for 
background subtraction
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My Socratic ladder
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What is PCA?

In a surveillance video, does foreground 
or background change more?

Which PCs encode foreground?

Which  PCs encode background?

What do you now think of the 
eigenbackground paper?
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Current AI can 

apply rules, but is 

blind to when the 

rules break and is 

bad at fixing when 

things get broken
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J Math Imaging and Vis, 2022; https://doi.org/10.1007/s10851-022-01080-4
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Story 3
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Brain vs ChatGPT, 

Gemini, …

Why is AI so inefficient?

Does it need to be so 
inefficient?
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Insight Cannistraci’s centrality-hierarchy-redundancy 
(CHR) hypothesis on brain network

Ultra-sparse Cannistraci-Hebb neural networks

If two proteins (A, B) share 
many interaction partners, 
they are likely to directly 
interact

If a shared partner interact 
with many other proteins, 
then its interactions with A & 
B may be “incidental”
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Hua, et al. Cannistraci-Hebb training on ultra-sparse spiking neural networks, ICLR, 2026 
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The purpose of computing is insight, not numbers
--Richard Hamming, 1962
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Human intelligence

Insight + logic   elegant solution

I hope AI will get there eventually

But it probably won’t get there with current architecture & learning paradigms

Human brain possesses the capacity for insight

Researchers should study and mirror its structural architecture to build the next 
generation of truly intelligent AI systems
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