
✔ Adaptive

✔ Conceptual

✔Metacognitive

✔ Tool User

What makes Human Intelligence so Special?



✔Massive Data and Compute

✔ Natural Language Interface

✔ APIs

✔ Inference Speed

✔ Specialized Versions

What makes Generative AI so Powerful?



Inherent LLM Limitations

Cannot Learn Incrementally

Hallucinations, Reliability Issues

Not Auditable, Needs Human in the Loop

Privacy and Security Issues

Insane Cost, Diminishing Returns

Environmental Impact



✔ Search, and helping with Research

✔ Prototyping and standard Coding Tasks

✔ Image generation

✔ Non-critical Agent Tasks

✔ Specialized Narrow Applications

What Generative AI is Good at



✔ Critical, private, or secure applications

✔ Apps without a human in-the-loop

✔ Apps requiring real-time adaptation

✔ Apps requiring robust higher-level cognition

✔ Data- and power-efficient apps

What Generative AI is not Good at



✔ Adaptive, reliable, and autonomous

✔ High-level cognition, and common sense

✔ Efficient, knowledgeable, and fast

✔ Private and secure

Can we have the Best of Both Worlds?



This is called

AGI



“The ability to learn any human cognitive task

 with no more data or time than a human”

For example:

� Onboard a novel remote task as easily as a human

� Learn to drive a car in a few dozen hours



Real-Time Learning and Memory is Critical for AGI

SAM ALTMAN
CEO, OPENAI

AUG 13, 2025

“Better memory, long-term memory — systems should remember the 
details they've been told to achieve AGI.ˮ DEMIS HASSABIS 

CEO, GOOGLE DEEPMIND

JANUARY 26, 2025

“The dream of AGI continues to elude us due to its inability to 
continually learn.ˮ

“I like to talk explain it as LLMs are a bit like a coworker with Anterograde 
amnesia - they don't consolidate or build long-running knowledge or 
expertise once training is over and all they have is short-term memory 
(context window).ˮ

ANDREK KARPATHY 
COFOUNDER, OPENAI

JUNE 03, 2025

https://kantrowitz.medium.com/google-deepmind-ceo-demis-hassabis-the-path-to-agi-llm-creativity-and-google-smart-glasses-d09ddcd471a2
https://kantrowitz.medium.com/google-deepmind-ceo-demis-hassabis-the-path-to-agi-llm-creativity-and-google-smart-glasses-d09ddcd471a2
https://www.windowscentral.com/artificial-intelligence/openai-chatgpt/sam-altman-gpt-5-fails-to-meet-agi-still-missing-something
https://www.windowscentral.com/artificial-intelligence/openai-chatgpt/sam-altman-gpt-5-fails-to-meet-agi-still-missing-something
https://x.com/karpathy/status/1930003172246073412
https://x.com/karpathy/status/1930003172246073412
https://x.com/karpathy/status/1930003172246073412
https://x.com/karpathy/status/1930003172246073412


Real-Time Learning and Memory is Critical for AGI

YANN LECUN
CHIEF AI, META

FEB 11, 2025

“Experience — interacting with the world — is how both people and animals learn.ˮ

RICHARD SUTTON 
TURING AWARD 2024

JUNE 17, 2025

“Current LLMs lack persistent or continuous memory, reasoning, 
and planning.ˮ

“Does it remember not just my name, but how to pronounce my name? And when I 
correct it, does it remember that correction? Thatʼs a really hard problem.ˮ

MUSTAFA SULEYMAN 
CEO, MICROSOFT AI

APRIL 04, 2025

https://news.nus.edu.sg/experience-beats-knowledge-prof-richard-sutton-on-reinforcement-learning-and-the-future-of-ai/
https://www.hpcwire.com/2025/02/11/metas-chief-ai-scientist-yann-lecun-questions-the-longevity-of-current-genai-and-llms/
https://www.hpcwire.com/2025/02/11/metas-chief-ai-scientist-yann-lecun-questions-the-longevity-of-current-genai-and-llms/
https://www.bigtechnology.com/p/microsoft-ai-ceo-mustafa-suleyman
https://www.bigtechnology.com/p/microsoft-ai-ceo-mustafa-suleyman


Real-Time Adaptive Learning

• Incremental — Absorbing information one piece at a time

• Real-time — Learning while busy with everyday activities

• One-shot — The ability to ‘update the model’ with single examples

• Pro-active — Knowing when to ask for clarification or missing details

• Integrative — Automatically updating and generalizing implications

• Multi-Modal — Learns via perception-action as well as natural language

• Limited resources — Learning with incomplete, noisy data in real-time

• Autonomous — The AI needs metacognitive control to know what it knows 
and what it doesn’t know, and to proactively manage the learning process



Advantages of Real-Time Incremental Learning

1) One million times less training data

2) Can control data quality, as quantity becomes a non-issue

3) Many orders of magnitude less compute needed

4) Can run on local off-the-shelf device

5) Allows for total control of AI, and privacy

6) Incremental learning uses metacognition (System 2)

7) Can learn autonomously, without costly human in-the-loop

8) Inherent ability to validate and reason (no hallucinations)



Real Intelligence requires:

• Adaptive Real-Time Integrative Proactive Lifelong Learning

• Metacognition (System 2) that manages Automatic Responses (System 1)

• We only need Millions of words (and 20W) to learn Language & Reasoning

  

Generative AI is inherently unable to update its Model in Real-Time

We need a fundamentally different Architecture: Cognitive AI

First Principles, Contrarian Insights



What is Cognitive AI?

It starts with the question: What makes Human Intelligence so special?

  How we learn:

Adaptively. Conceptually. Incrementally. In real-time. Autonomously.

  

How we reason:

Conceptually. Contextually. Metacognitively.



The Three Waves of AI

Wave 1
   

Hand-Crafted
Programming/ Logic
GOFAI

Wave 2
   

Statistical
Machine Learning
Generative AI

Wave 3
   

Adaptive. Contextual
Autonomous
Cognitive AI



� Can learn incrementally, in real time

� One- and few-shot learning

� Perceptual and natural language learning

� Adapts to changing environment & goals

� Scrutable, auditable – not a Black Box

� Neuro-Symbolic, predictable – not generative, probabilistic

� Training, adaption & operation on edge device

� Domain agnostic, general purpose intelligence engine

Cognitive AI: A Different Architecture



Statistical AI vs. Cognitive AI

10 Trillion Words

Good, Bad, and Ugly

$100 million +
Number
Crunch

Read-Only, Throw-Away Model
Real-time Clarification & Responses

Real-World Input
Evaluated and Integrated
One Sentence at a Time

Real-time, 
Interactive, 

Adaptive Cognitive 
Engine



Generative AI Cognitive AI

Focused on
Acquiring & Applying  

Knowledge/ Skills Dynamically

Explainable/ Scrutable No

Training Cost Massive Negligible

Data Philosophy Big Data/ Quantity Small Data/ Quality

Train & Operate on Laptop No Yes

Direct Path to AGI No

Accessing Existing Knowledge

Training Time In Real TimeWeeks or Months

Needs Human-in-Loop Yes Negligible

Hallucinates Yes No

Differences 
Between 
GenAI & 

Cognitive AI

Factor

Yes

Yes



Real-Time 
Autonomous 

Adaptive 
Conceptual 
Learning & 
Reasoning

Cognitive AI

(Static) Knowledge & Skills

Generative AI

AGI

Cognitive AI vs Generative AI

Human 
Intelligence



Yann LeCun – Chief AI Scientist, Meta

Demis Hassabis – CEO, Google DeepMind

“… on the path towards [AGI], an LLM is 
basically an off-ramp, a distraction, a dead end.”

“Deep learning.. [is] definitely not enough 
to solve AI, [not] by a long shot.”

Sam Altman – CEO, OpenAI

“We need another breakthrough… 
language models won't result in AGI.”

LLMs Cannot Get Us to AGI



Rockets vs Ladders

Generative AI Cognitive AI



Modern Neuro-Symbolic Harnesses



Limitations of Hybrid Neuro-Symbolic Systems

� Lack of common data representation

� Inability to dynamically shift between two systems

� The need for custom engineering

� The worst of both worlds:

o Brittleness of Symbolic AI

o Hallucinations of GenAI

o Inability to update models incrementally in real-time



Introducing INSA: 

Integrated Neuro-Symbolic Architecture



✔ Super High Performance Vector 
Graph Encodes All Knowledge 
And Skills

✔ Functional components are
deeply integrated with each 
other and with the underlying 
substrate-forming Graph DB

✔ Integrated Short- and Long-Term 
Memory, As Well As Dynamic 
Context

✔ Highly Effective One/ Few-Shot 
Learning Mechanisms 

INSA: Integrated Neuro-Symbolic Architecture

Goals & Actions

Context
Inference/Reasoning

Concept Formation

Memory (STM/ LTM)

Knowledge & Skills
Super High-Performance Graph DB

Pattern Learning

Metacognition

Focus & selection



Traditional Cognitive Architectures



Generality

AGI

Competence

Narrow AI

The Narrow AI Trap



Brain
90%

Code

Brain 
45%

Rules
30%

Code
25%

        Old Commercial Aigo      New AGI Aigo

Adaptive, Internal Intelligence: Nature/ Nurture



� Lives in a PC: Desktop vision, mouse, and text ‘senses’

� Learning Natural Language & Reasoning from the ground up

� Common sense knowledge about the world, then STEM

� Gradually from Toddler, to Kid, to Teenager, to Graduate, to Ph.D.!

� Increasing learning autonomy: ‘Hitting the books’ (LLMs + reasoning)

Focus on Curriculum: Toddler to Ph.D.



From Senses to Percepts to Concepts to Abstractions

Sound/ 
Language

Vision
Environment

Perceived 
Entities & 
Activity 
Patterns
(Property 
Vectors)

Percepts
Sensed 

Features
Senses

“Rover”

Perceived Features:
Color, Shape, Size, 

Sound, Name, 
Movement, etc.

‘Rover’ 
Entity 

Concept
(Property 
Vectors)

Concrete 
Concept

Percept 
Vectors

Integrated ‘Rover’ 
Features

Dog 
Concept
(Property 
Vectors)

Abstract 
Concept

Concept 
Vectors

Animal 
Concept
(Property 
Vectors)

Concept 
Vectors

Integrated Dogs 
Features

Integrated Animal 
Features

Other Dogs

Other Animals

Abstract 
Concept



Core Cognitive/ Learning Mechanisms

Pattern learning: 
Static and 

sequences of 
change/ movement

Pattern matching/ 
recognition: fuzzy

Association 
learning: 

Word-Concept, 
Word-Word, etc.

Complex mixed 
sense sequence 

learning (e.g. 
mouse, image, text)

Impression 
Frequency

Supervised 
generalization via 

word

Unsupervised 
generalization 

(induction)

Short-term 
memory, including 

spreading activation

Prediction, and 
sequence 

completion

Deduction via 
vector activation

Disambiguation 
using context

Semantic/ action/ 
syntax/ convo 

sequence 
abstraction

Knowledge revision
Reinforcement & 

exploration learning

Metacognition/ 
‘Emotions’: e.g. 

surprise



Vector Graph Data Structures

Static 
Perceptual 

Patterns

Dynamic 
Perceptual 

Patterns
Text input

Abstract 
Concepts

Perceptual 
Association

Input    
Sequences

Sequence 
Hierarchies

Concept 
Relationships

Action  
Sequences

Sequence 
Abstractions

Reinforcement 
Links

Metacognitive 
Structures



The Roadmap to AGI

5 Years Research

Adaptive A.I. Inc

Toddler

AGI Innovations Inc

Aigo.ai

SmartAction Child
Graduate

Adult
Personal Assistant

Teacher/ Coach

Automotive

Robot Brain

Customer Support

Professions

Researcher
2025 2026 Early 2028

15+ Years of 
Experience

Teen

2027

Guided Assisted Self-Direct
ed

Autonomous 
Intelligence



No Skill Left Behind!





https://docs.google.com/file/d/1FBsTKqEJmVntGiyYbGZ4FkpIBK_GLeBt/preview


`

Core Intelligence, Customizable Expertise

Graduate Aigo

Expert Aigo

Personalized Aigo
▪ Graduate Aigo is what we offer to the world.

It can be onboarded to do any deskbound job as 

effectively or better than human

▪ Expert Aigo becomes expert in customer 

specific domains by learning using existing 

curricula

▪ Personalized Aigo proactively learns about 

users and hyper-personalizes experiences based 

on user’s history, preferences, goals and values

✔ Privacy and safety is guaranteed by hosting Aigo

behind customer’s firewall or on edge device

✔ We will not sell or share data

✔ Aigo is trained to boost human agency & flourishing



AGI: Bigger than Electricity

Boost Human Flourishing

Tremendous Opportunities

We’re at a Unique Moment in History…



Imagine…



✔ AGI Researchers in every field

✔ Massive cost reduction in goods & services

✔ Personal Personal Assistant to optimize individual life

Boosting Human Flourishing



With all the Benefits of Computers…

X

X



Using the power of billions of human-level AGI agents

to usher in the next wave of the Enlightenment – 

to significantly boost Human Flourishing

Imagine…



144



Thank you!

peter@Aigo.ai
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