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Author Introduction 
This review is part of an ongoing personal research initiative focused on exploring emerging artificial 
intelligence architectures, particularly those that may complement, challenge, or extend the capabilities 
of today's Large Language Models (LLMs). 

The information presented throughout this document is based entirely on publicly available sources, 
including research papers, technical documentation, company publications, public presentations, 
interviews, and industry resources. No private communication, proprietary information, internal 
company materials, or non-public data were used during the preparation of this review. 

It is important to note that I have not directly tested, benchmarked, deployed, or validated Liquid AI in a 
production environment. Such evaluation would require significant technical resources, infrastructure, 
time, and access that are beyond the scope of this independent research effort. As a result, the 
observations and conclusions presented here should be viewed as a research-based analysis rather than 
a formal technical validation. 

The primary motivation behind this research series is a belief that artificial intelligence extends far 
beyond Large Language Models. While LLMs have transformed the public perception of AI, they represent 
only one branch within a much broader landscape of architectures, approaches, and research directions. 

One of the recurring themes throughout my research is the comparison between AI architectures and the 
human brain. In my view, much of AI research can be interpreted as an attempt to replicate, simulate, or 
eventually exceed selected aspects of human cognition. This does not necessarily mean recreating the 
human brain exactly, but rather understanding and reproducing capabilities such as learning, reasoning, 
memory, adaptation, perception, creativity, and experience-driven decision making. 

What I found particularly interesting during this review is that Liquid Neural Networks appear to address 
an aspect of intelligence that is not fully represented by traditional LLMs: adaptation through evolving 
internal states. Conceptually, this resembles one of the characteristics of human experience, where 
previous observations and interactions continue influencing future decisions. 

For this reason, I do not view Liquid AI as a replacement for LLMs. Instead, I view it as a potentially 
complementary architecture that addresses a different dimension of intelligence. If LLMs represent a 
significant step toward language understanding and knowledge representation, Liquid Neural Networks 
may represent a step toward adaptive and experience-influenced behavior. 

One of the conclusions that emerged from this research is that the future of AI may not belong to a single 
architecture. Instead, future intelligent systems may combine multiple specialized models, each 
contributing different capabilities. Language models, adaptive neural systems, symbolic reasoning 
engines, memory systems, and other architectures may eventually operate together within hybrid 
intelligence frameworks. 

This perspective has reinforced my belief that researchers, technology leaders, and organizations should 
avoid focusing exclusively on mainstream AI platforms. The most valuable discoveries often emerge by 



exploring alternative architectures and understanding which models are best suited for specific 
industries, environments, and use cases. 

Looking ahead, I expect the AI landscape to continue evolving rapidly. Some architectures may 
disappear, some may merge, and entirely new approaches may emerge. One of the most fascinating 
possibilities is that future AI systems may actively contribute to the discovery and development of new AI 
architectures themselves.  

Ultimately, the purpose of this research is not to promote any specific company, product, or technology. 
Rather, it is to encourage deeper exploration of the broader AI ecosystem and contribute to a better 
understanding of how different architectures may shape the future of intelligent systems. 

While some conclusions presented in this review may eventually prove incomplete or inaccurate as the 
field evolves, every effort has been made to analyze the available information objectively and responsibly 
based on public sources available at the time of writing. 

I hope this review provides readers with useful insights into Liquid AI, Liquid Neural Networks, and the 
broader discussion surrounding adaptive intelligence and future AI architectures. 

Assem Hijazi 
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Executive Summary 
Liquid AI represents one of the most interesting emerging directions in artificial intelligence research. 
Originating from research conducted at MIT, the company explores adaptive neural architectures 
designed to move beyond traditional approaches that rely primarily on increasing model size, 
computational resources, and training data. 

At the core of Liquid AI's research are Liquid Neural Networks, a class of neural architectures built around 
continuously evolving internal states. Unlike many traditional AI systems that operate through relatively 
fixed computational pathways, Liquid Neural Networks seek to improve adaptability by allowing previous 
observations and internal states to influence future decisions dynamically. 

Throughout this review, we examined the architecture from multiple perspectives including its technical 
foundations, adaptive intelligence characteristics, comparison with traditional neural architectures, 
relationship to Large Language Models (LLMs), potential similarities to selected aspects of human 
cognition, industry applications, and commercial readiness. 

One of the most notable observations is that Liquid Neural Networks appear to focus less on knowledge 
accumulation and more on adaptive behavior. While they do not replicate human cognition, 
consciousness, or genuine experience, they introduce concepts related to temporal awareness, dynamic 
adaptation, and experience-influenced decision making that distinguish them from many conventional AI 
architectures. 

From a commercial perspective, Liquid AI remains an emerging platform. The underlying research is 
compelling, particularly for applications involving robotics, autonomous systems, industrial automation, 
and edge AI. However, important questions remain regarding scalability, ecosystem adoption, long-term 
commercial success, and the role adaptive neural architectures may play alongside transformer-based 
systems. 

Based on publicly available information, Liquid AI should not currently be viewed as a direct replacement 
for Large Language Models. Instead, it represents an alternative and potentially complementary 
approach to artificial intelligence that prioritizes adaptability and responsiveness within dynamic 
environments. 

Whether Liquid Neural Networks become a specialized technology, a component of future hybrid AI 
systems, or a broader shift in AI architecture remains uncertain. Nevertheless, they contribute an 
important perspective to the ongoing exploration of how intelligent systems may evolve beyond current 
paradigms. 

  



Research Vision & AI Architecture Exploration Strategy 
This document is part of an ongoing independent research series focused on exploring emerging artificial 
intelligence architectures, adaptive intelligence systems, and next-generation cognitive models that may 
evolve beyond traditional Large Language Model (LLM) systems or operate alongside them. 

Understanding the models  
The primary goal of this research is not simply to determine whether one AI model is “better” than 
another, but rather to understand how different AI architectures are evolving and what directions the 
future of artificial intelligence may take. 

While LLMs currently dominate the AI industry due to their impressive capabilities in: language 
generation, reasoning, communication, summarization, code generation and knowledge synthesis 

they still represent only one approach to artificial intelligence. 

This research focuses on studying alternative and emerging AI architectures including: 

• relationship intelligence systems 

• graph-based intelligence 

• adaptive neural networks 

• multimodal intelligence systems 

• causality-driven architectures 

• hybrid cognitive systems 

• real-time intelligence models 

• associative reasoning systems 

• brain-inspired AI architectures 

• autonomous intelligence platforms 

• future AGI-oriented systems 

• and other areas depends on the models 

 

Human brain cloning  
One of the most important goals of this research is to understand how modern AI systems may gradually 
move closer toward simulating certain aspects of human cognitive behavior such as: 

• contextual memory 

• associative reasoning 



• adaptive learning 

• causality understanding 

• dynamic intelligence evolution 

• long-term memory persistence 

• cross-domain reasoning 

• and real-time contextual adaptation 

This does NOT mean that these systems clone the human brain completely or achieve consciousness. 
However, many emerging AI architectures appear to be attempting to simulate selected cognitive 
behaviors more directly than traditional transformer-only systems. 

 

The AI type  
Another important objective of this research is to analyze: 

• whether these architectures are focused on Generative AI, AGI research, enterprise intelligence, 
autonomous systems, scientific reasoning, or domain-specific intelligence 

• which industries they target 

• who their founders and investors are 

• whether the systems are public or private 

• whether they support open research access 

• whether they are cloud-based or sovereign/on-premises 

• and whether their architectures are commercially scalable compared to current LLM ecosystems 

Although LLMs remain the most common comparison point due to their dominance in the AI industry, 
this research does not assume that all future AI systems must compete directly against LLMs. Some 
architectures may instead complement LLMs or evolve into entirely different categories of intelligence 
systems. 

 

Universal framework and index  
At this stage, there is still no universal framework or index capable of fairly comparing all emerging AI 
architectures together because the models differ significantly in: 

• architecture philosophy 

• intelligence design 

• reasoning methodology 



• memory systems 

• deployment models 

• adaptability 

• and operational goals 

However, the more architectures analyzed through this research series, the closer it may become 
possible to develop a broader conceptual framework for comparing future AI systems. 

 

The overall purpose of this research is to better understand where artificial intelligence may evolve in the 
coming years and whether future AI systems will continue following transformer-dominated architectures 
or gradually move toward more adaptive, relationship-driven, multimodal, or cognitively inspired 
intelligence systems. 

 

  



Section 1 — Company Overview 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Why Liquid AI Exists 
As artificial intelligence continues to advance, most progress in recent years has been driven by scaling 
transformer-based architectures through larger datasets, larger models, greater computational 
resources, and increasingly complex training pipelines. 

This approach has produced remarkable results and enabled the rapid growth of modern Large Language 
Models (LLMs). However, it has also introduced several challenges including: increasing infrastructure 
costs, growing energy consumption, large hardware requirements, deployment limitations on edge 
devices, inference latency, dependence on massive computing clusters  and difficulties adapting 
efficiently to changing environments 

While many organizations continue focusing on larger and more powerful transformer models, a smaller 
group of researchers has been exploring whether intelligence can be achieved through 
fundamentally different architectural approaches. 

 

Liquid AI emerged from this broader research effort. 

The company was founded to commercialize years of research into adaptive neural architectures 
developed by researchers associated with the Massachusetts Institute of Technology (MIT). Rather 
than focusing exclusively on increasing model size, the research explored whether smaller and more 
dynamic neural systems could achieve strong performance while maintaining greater efficiency and 
adaptability. 

 

This direction led to the development of Liquid Neural Networks, which became the foundational 
concept behind the company's vision. 

 

Company Background 
Liquid AI is an artificial intelligence company focused on developing next-generation foundation models 
and adaptive neural architectures. 

The company originates from research conducted at MIT's Computer Science and Artificial 
Intelligence Laboratory (CSAIL), where researchers investigated alternative neural network designs 
capable of operating more efficiently in dynamic and real-world environments. 

Unlike many AI organizations whose primary focus is conversational AI, Liquid AI appears to position 
itself around a broader objective: 



developing more efficient, adaptive, and deployable intelligence systems capable of operating across a 
wide range of environments and computational constraints. 

This makes the company particularly interesting within the context of future AI architecture research 
because its origins are rooted in architectural innovation rather than simply scaling existing transformer 
designs. 

 

Founding Vision  

The core vision behind Liquid AI appears to be based on a simple but important question: Can artificial 
intelligence become more adaptive without requiring exponentially larger models? 

 

Traditional deep learning systems often rely on fixed architectures whose behavior is largely determined 
during training. Liquid AI's research instead investigates whether neural systems can become more 
responsive, dynamic, and computationally efficient through architectures that continuously adjust their 
internal behavior during operation. 

 

This philosophy aligns with a broader trend in AI research that seeks to move beyond static intelligence 
models toward systems capable of more flexible interaction with changing environments. 

 

Strategic Position Within the AI Industry 
Liquid AI occupies an interesting position within the current AI landscape. The company does not appear 
to be positioning itself purely as: a chatbot company, a search company, a consumer AI platform or an 
enterprise productivity vendor 

Instead, its research and commercial direction appear more closely aligned with: 

• adaptive AI systems 

• foundation model development 

• edge intelligence 

• robotics 

• autonomous systems 

• industrial AI 

• scientific computing 

• and next-generation neural architectures 



This distinction is important because it suggests that Liquid AI is not simply attempting to compete with 
existing LLM providers on model size alone. Rather, the company appears to be investigating whether 
alternative neural architectures may provide a different path toward future artificial intelligence systems. 

Why Liquid AI Is Important for This Research Series 
One of the main goals of this research series is to identify architectures that challenge common 
assumptions about how AI must evolve. 

 

Liquid AI becomes particularly relevant because it questions one of the most dominant assumptions in 
modern AI: that intelligence must continuously scale through larger models, larger datasets, and larger 
computational infrastructure. Whether this alternative direction ultimately proves successful remains an 
open question. 

 

However, the company introduces important ideas related to: 

• adaptive neural computation 

• efficient intelligence systems 

• dynamic neural behavior 

• biologically inspired architectures 

• and future alternatives to traditional transformer scaling 

For this reason, Liquid AI represents an important case study in the ongoing search for future AI 
architectures and adaptive intelligence systems. 

  



Section 2 — Understanding Liquid Neural Networks 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
 

At the center of Liquid AI's research is a neural architecture known as the Liquid Neural Network (LNN). 

The concept originated from research conducted at MIT and attracted significant attention because it 
proposed a different approach to building intelligent systems compared to many traditional deep learning 
architectures. 

To understand why Liquid Neural Networks are important, it is first necessary to understand one of the 
fundamental characteristics of most modern neural networks. 

In many traditional deep learning systems, the model's behavior is largely determined during training. 

Once training is completed: weights become fixed, network structure remains static, learned 
representations remain embedded inside the model parameters 

During inference, the model uses these learned weights to process incoming information, but the internal 
computational structure itself remains relatively unchanged. 

This approach has proven extremely successful and forms the foundation of most modern AI systems. 

However, it also raises an important question: Can intelligence become more adaptive if the internal 
behavior of the neural system itself remains dynamic rather than fixed? Liquid Neural Networks were 
created to explore this possibility. 

 

Why Are They Called "Liquid"? 
The term "liquid" does not refer to physical liquid. Instead, it refers to the idea that the internal state of 
the network continuously evolves over time in response to incoming information. Rather than operating 
as a fixed computational pathway, the network behaves more like a dynamic system whose internal 
activity changes continuously as new inputs arrive. 

Conceptually: 

Traditional Neural Network: Input → Fixed Layers → Output Liquid Neural Network: Input → Dynamic 
Internal State Evolution → Output 

The important distinction is that the network's internal behavior is influenced not only by the current 
input but also by its continuously evolving internal state. This creates a system that appears more 
responsive to changing environments. 

 



Dynamic Neural Computation 
One of the central ideas behind Liquid Neural Networks is that intelligence should not always be treated 
as a static mapping between inputs and outputs. Real-world environments are continuously changing. 

Examples include: 

• autonomous vehicles 

• robotics 

• industrial control systems 

• military systems 

• scientific monitoring 

• environmental sensing 

These environments require continuous adaptation. A system operating in such environments must 
constantly react to: 

• changing conditions 

• uncertainty 

• unexpected events 

• incomplete information 

• evolving contexts 

Liquid Neural Networks attempt to address this challenge by allowing the network's internal state to 
evolve continuously as new information arrives. Instead of repeatedly processing isolated snapshots of 
information, the model maintains a dynamic representation of what is happening over time. 

 

Continuous-Time Intelligence 
One of the most important concepts behind Liquid Neural Networks is that they are often described as 
continuous-time neural systems. 

Most traditional neural networks process information in discrete computational steps.  

Liquid Neural Networks instead model neural behavior using mathematical equations that evolve 
continuously over time. This means that the internal state of the network changes as a function of time 
rather than simply moving from one layer to the next. 

 

  



Conceptually: 

Traditional Deep Learning: State 1 → State 2 → State 3 → Output 

Liquid Neural Networks: State(t) continuously evolves as time progresses 

 

In this context, State(t) simply means the network's internal condition at a particular moment in 
time. Instead of moving through a fixed sequence of processing steps and then producing an output, the 
network continuously updates its internal state as new information arrives. A useful analogy is a human 
driver navigating traffic. The driver's decisions are influenced not only by what is seen at the current 
moment, but also by what happened a few seconds earlier, the speed of surrounding vehicles, road 
conditions, and the continuously changing environment. The driver's understanding evolves over time 
rather than being recalculated from scratch at every instant. 

This creates behavior that appears closer to dynamic systems found in nature. 

 

Biological Inspiration 
One of the reasons Liquid Neural Networks receive attention is their biological inspiration. The 
architecture does not claim to replicate the human brain. 

 

However, the research appears motivated by observations that biological nervous systems operate 
through continuously changing interactions rather than fixed computational pipelines. 

Biological neurons continuously: 

• receive signals 

• modify activity 

• react to environmental changes 

• maintain temporal context 

• adapt behavior over time 

Liquid Neural Networks attempt to capture a small portion of this adaptive behavior through dynamic 
state evolution. 

This does not mean the architecture simulates: 

• consciousness 

• emotions 

• biological cognition 

• self-awareness 



However, it does move away from the purely static computational behavior commonly associated with 
many traditional neural architectures. 

 

Memory Through Dynamics 
One of the most interesting characteristics of Liquid Neural Networks is how they appear to handle 
temporal information. 

 

Traditional neural networks often require separate mechanisms to maintain memory. Examples include: 
recurrent networks, attention mechanisms, transformer context windows and external memory systems 

Liquid Neural Networks instead embed part of their memory capability directly into their evolving internal 
dynamics. Past inputs continue influencing future behavior through the changing internal state of the 
network. This creates a form of temporal persistence. 

 

Conceptually: 

Previous Experience → Internal State Evolution → Future Decisions 

A simple example is a self-driving vehicle approaching a sharp curve on a wet road. The vehicle's decision 
at the current moment should not depend only on the latest camera frame. It should also consider what it 
observed a few seconds earlier, including road conditions, vehicle speed, steering behavior, and 
surrounding traffic. Earlier observations continue influencing future decisions through the evolving 
internal state of the system, allowing the vehicle to adapt continuously rather than treating every moment 
as an entirely new situation. 

This characteristic becomes particularly important for environments that require continuous adaptation. 

 

Why This Research Became Important  

The significance of Liquid Neural Networks extends beyond a single architecture. 

The research challenges a broader assumption inside modern AI. 

For many years, progress has largely been achieved through: 

• larger datasets 

• larger models 

• larger GPU clusters 

• larger parameter counts 

 



Liquid Neural Networks explore a different possibility. Instead of asking: "How can we build larger 
intelligence systems?" the research asks: "How can we build more adaptive intelligence systems?" 

 

This distinction may become increasingly important as the AI industry faces growing challenges related 
to: scalability, infrastructure cost, energy consumption, deployment flexibility and real-time 
responsiveness 

 

 

Initial Observation 
Based on publicly available research and technical information, Liquid Neural Networks appear to 
represent an attempt to introduce greater adaptability and temporal awareness into neural computation. 

Rather than focusing exclusively on model scale, the architecture explores how intelligence can emerge 
from continuously evolving neural dynamics. 

Whether this ultimately becomes a dominant future AI architecture remains uncertain. 

However, the concept introduces an important idea into modern AI research: intelligence may depend 
not only on the amount of knowledge stored inside a model, but also on how dynamically that 
intelligence can adapt to changing environments over time. 

  



Section 3 — Adaptive Intelligence and Experience-Driven Learning 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
One of the most interesting aspects of Liquid Neural Networks is that they shift part of the discussion 
away from model size and toward adaptability. 

In recent years, much of the AI industry has focused on increasing intelligence by scaling: model 
parameters, training datasets, computational resources, context windows and infrastructure 

This approach has produced remarkable results and enabled the rise of modern foundation models and 
Large Language Models (LLMs). 

However, intelligence is not only about the amount of knowledge a system possesses. 

Another important aspect of intelligence is the ability to adapt to changing situations and continuously 
adjust behavior based on previous experiences and new information. This is where Liquid Neural 
Networks introduce a particularly interesting perspective. 

 

Knowledge Versus Experience 
One useful way to understand adaptive intelligence is to distinguish between knowledge and experience. 

Knowledge refers to information that has been learned, stored, or acquired. 

Experience refers to the ability to use past interactions and observations to influence future decisions. 

 

Humans do not make every decision from scratch. Instead, previous experiences continuously shape: 
expectations, reactions, decisions, judgments and behavior 

A driver who has encountered dangerous road conditions before may react differently from someone 
experiencing the same situation for the first time. 

A physician who has treated thousands of patients may recognize patterns that are not immediately 
obvious to a less experienced practitioner. 

In both cases, accumulated experience influences future actions. 

This distinction becomes important when evaluating AI systems. 

Many traditional AI architectures possess large amounts of knowledge but may have limited mechanisms 
for adapting their behavior dynamically during operation. 

Liquid Neural Networks appear to explore whether intelligence systems can become more responsive to 
changing environments through continuously evolving internal states. 

 



Static Intelligence Versus Adaptive Intelligence 
At a high level, AI systems can be viewed through two different perspectives. 

Static Intelligence 

A simplified view of many traditional AI systems is: Training Data → Model Training → Fixed Model → 
Inference 

After training is completed, most intelligence remains embedded inside learned parameters. The model 
can process new inputs, but its internal structure remains largely unchanged. 

Adaptive Intelligence 

The philosophy behind Liquid Neural Networks introduces a more dynamic perspective: Previous 
Experience → Internal State Evolution → Future Decisions 

 

In this model, previous observations continue influencing future behavior through the evolving internal 
state of the system. 

Conceptually, this appears closer to how humans build experience over time. Previous observations and 
interactions continue influencing future decisions, allowing the system to adapt based on its evolving 
internal state rather than treating every new situation as completely independent. 

The system does not necessarily learn entirely new knowledge after deployment, but its internal behavior 
can adapt based on changing inputs and environmental conditions. This creates a more fluid and 
responsive intelligence process. 

 

The Importance of Time 
Another important concept behind adaptive intelligence is temporal awareness. Most real-world 
environments evolve continuously over time. 

Examples include: traffic systems, industrial processes, financial markets, weather systems, security 
operations, robotics and biological systems 

Intelligent behavior often requires understanding not only what is happening now but also: 

• what happened before 

• how conditions are changing 

• and what may happen next 

Humans naturally process information within this temporal context. 

  



Our decisions are influenced by sequences of events rather than isolated snapshots of information.  

Liquid Neural Networks appear designed to incorporate more temporal awareness into neural 
computation by allowing internal states to evolve continuously as conditions change. 

 

Adaptation in Natural Systems 
Nature provides countless examples of adaptive behavior. 

Biological organisms continuously respond to: environmental changes, new information, threats, 
opportunities  and unexpected situations 

The human nervous system does not process every experience as an entirely independent event. Instead, 
previous observations influence future responses. Learning emerges through continuous interaction 
between experience and adaptation. 

Liquid Neural Networks do not replicate biological intelligence.They do not simulate: consciousness, 
emotions, self-awareness and biological memory 

 

However, the architecture appears inspired by one important principle observed in natural systems: 
intelligence becomes more useful when it can adapt continuously to changing conditions. 

 

Why Adaptive Intelligence Matters 
One of the most important questions facing the future of AI is whether intelligence should be measured 
only by the amount of knowledge stored inside a model. 

Current AI systems are often evaluated through: benchmark scores, reasoning tasks, language 
,capabilities, coding performance and knowledge retrieval 

While these capabilities are important, many real-world environments require something additional: the 
ability to adapt. 

An intelligent system operating in a factory, a vehicle, a robot, a defense environment, or a scientific 
monitoring platform may encounter situations that differ from those observed during training. 

In such environments, adaptability may become just as important as knowledge itself. 

This is one of the reasons why Liquid Neural Networks attract attention within the broader AI community. 
Rather than focusing exclusively on scaling intelligence, they explore whether intelligence can become 
more responsive, adaptive, and capable of operating effectively in continuously changing environments. 

 



Initial Observation 
Based on publicly available research and technical information, Liquid Neural Networks appear to 
represent an attempt to introduce greater adaptability and temporal awareness into neural computation. 

The architecture does not appear to simulate human cognition directly, nor does it attempt to reproduce 
consciousness or biological intelligence. 

However, it does explore several concepts that are commonly associated with experience-driven 
behavior, including: 

• temporal awareness 

• adaptive response 

• continuous state evolution 

• environmental responsiveness 

• and dynamic decision influence 

For this reason, Liquid Neural Networks may be viewed as an interesting step toward adaptive 
intelligence systems that incorporate some characteristics commonly observed in natural and biological 
systems, even if they remain far from true human cognition. 

  



Section 4 — Internal Architecture of Liquid Neural Networks 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
After understanding the concepts of adaptive intelligence and experience-driven learning, the next 
question becomes: 

How do Liquid Neural Networks actually work internally? 

This is one of the most important sections of the research because many of the claimed advantages of 
Liquid AI originate from the internal design of the neural architecture itself. 

Based on publicly available research, Liquid Neural Networks differ from many traditional neural network 
architectures because they focus on continuously evolving internal states rather than relying solely on 
fixed computational pathways. 

Rather than viewing intelligence as a sequence of static calculations, the architecture treats intelligence 
as a dynamic process that evolves over time. 

 

The Core Building Block 
At the center of Liquid Neural Networks is the idea that each neuron maintains an internal state that 
changes continuously as new information arrives. 

Traditional neural networks typically operate as follows: Input → Layer Processing → Output 

Each layer performs a mathematical transformation and passes the result to the next layer. Once the 
calculation is completed, the network proceeds forward. 

Liquid Neural Networks introduce an additional concept: Input → Internal State Update → Dynamic 
Evolution → Output 

This means that neurons are influenced not only by current inputs but also by their continuously 
changing internal states. As a result, the network develops a form of temporal continuity. 

 

Liquid Time-Constant Networks (LTCs) 
One of the original architectures developed by the MIT researchers is known as a Liquid Time-Constant 
Network (LTC). 

The term "time constant" refers to how quickly or slowly a neuron responds to incoming information. 

In many traditional neural systems, this behavior remains relatively fixed. 

In Liquid Time-Constant Networks, the response behavior itself can change dynamically depending on 
incoming signals and surrounding neural activity. 



Conceptually, different neurons may react at different speeds: 

• some react rapidly to sudden changes 

• some react gradually over longer periods 

• some retain information longer 

• some quickly forget outdated information 

This creates a more flexible computational system capable of responding differently to different 
situations. 

 

Dynamic State Evolution 
One of the defining characteristics of Liquid Neural Networks is continuous state evolution. 

Instead of treating every new input as an isolated event, the network continuously updates its internal 
condition. 

Conceptually: Current Input + Previous Internal State → Updated Internal State. The updated state 
then influences future processing. This creates a feedback mechanism where previous observations 
continue shaping future behavior. 

A useful analogy is driving a vehicle. A human driver does not make decisions solely from the current 
visual frame. The driver's decisions are influenced by: 

• previous road conditions 

• vehicle speed 

• traffic behavior 

• weather conditions 

• recent observations 

Similarly, Liquid Neural Networks maintain an evolving internal representation of what has happened 
over time. 

 

Internal Memory Through Dynamics 
Unlike some architectures that require dedicated memory modules, Liquid Neural Networks attempt to 
incorporate memory directly into their dynamics. 

This does not mean they possess memory in the human sense. 

However, previous information remains partially embedded within the evolving internal state of the 
network. 



As new information arrives, the system does not completely discard prior context. Instead, the internal 
state continuously carries forward portions of previous information. 

Conceptually: Past Inputs → State Evolution → Context Preservation → Future Decisions. This creates 
a form of temporal memory that emerges naturally from the architecture itself. 

 

Why Researchers Consider Them More Interpretable 
One of the interesting claims surrounding Liquid Neural Networks is improved interpretability. 

Many modern AI systems operate as extremely large black boxes. 

Although they produce impressive results, understanding exactly why a particular decision was made 
can be difficult. 

Liquid Neural Networks attracted attention because their dynamic behavior can often be analyzed more 
directly. Researchers can observe: state evolution, neuron responses, adaptation behavior,  and 
temporal dynamics 

 

This does not completely solve explainability challenges. However, the architecture may provide greater 
visibility into how internal states evolve compared with some large-scale deep learning systems. 

This characteristic becomes especially important for: 

• autonomous vehicles 

• healthcare systems 

• industrial automation 

• safety-critical environments 

• defense applications 

where understanding system behavior is often as important as achieving high performance. 

 

Comparison with Traditional Neural Architectures 

Feed-Forward Networks 
Feed-forward networks process information in one direction. Input → Hidden Layers → Output 

They have no built-in mechanism for maintaining temporal context. 

 



Recurrent Neural Networks (RNNs) 

RNNs introduced memory by allowing previous outputs to influence future processing. Input → Hidden 
State → Future Processing 

This was an important step toward handling sequential information. 

 

Long Short-Term Memory Networks (LSTMs) 

LSTMs improved upon traditional RNNs by introducing mechanisms designed to preserve important 
information over longer periods. This helped address many memory limitations found in earlier recurrent 
networks. 

 

Transformers 
Transformers introduced attention mechanisms that allow models to evaluate relationships between 
many pieces of information simultaneously.  This architecture became the foundation of modern LLMs. 

However, transformers generally process information through discrete attention operations rather than 
continuously evolving internal dynamics. 

 

Liquid Neural Networks 

Liquid Neural Networks take a different approach. Instead of focusing primarily on: larger attention 
mechanisms, larger parameter counts and larger context windows, they attempt to create adaptive 
behavior through continuously evolving internal states. This shifts the architectural focus from static 
computation toward dynamic computation. 

 

Architectural Philosophy 
Perhaps the most important observation is that Liquid Neural Networks represent a different philosophy 
of intelligence.  Many modern AI systems are built around the idea that intelligence improves primarily 
through: larger models, more data and greater computational power 

Liquid Neural Networks explore an alternative possibility: that intelligence may also emerge from 
adaptability. In this view, the ability to continuously adjust internal behavior becomes an important 
component of intelligence itself. 

 

This idea does not necessarily replace scaling.However, it introduces another dimension to AI 
development that focuses on responsiveness, adaptation, and temporal awareness rather than size 
alone. 



 

Initial Observation 
Based on publicly available information, the internal architecture of Liquid Neural Networks appears 
designed around one central objective: creating neural systems that can continuously adapt to changing 
environments through evolving internal states. Rather than treating intelligence as a fixed collection of 
learned parameters, the architecture explores whether intelligence can become more effective when 
neural behavior itself remains dynamic. 

 

This concept forms the foundation of many of the claims surrounding Liquid AI and provides the basis for 
later discussions regarding adaptability, brain-inspired computation, and future AI architectures. 

  



Section 5 — Liquid Neural Networks vs Traditional AI Architectures 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
To understand the significance of Liquid Neural Networks, it is important to place them within the 
broader evolution of artificial intelligence architectures. 

Every major generation of neural networks attempted to solve limitations found in previous 
generations. 

Some architectures focused on: pattern recognition, sequence processing, memory retention, 
contextual understanding, reasoning and scalability 

Liquid Neural Networks appear to represent another step in this evolution, focusing primarily on 
adaptability and dynamic state evolution. 

Rather than viewing Liquid Neural Networks as a replacement for all previous architectures, it is more 
accurate to view them as an attempt to address specific limitations that emerge when AI systems operate 
in continuously changing environments. 

 

Evolution of Neural Architectures 

Feed-Forward Neural Networks 

Feed-forward networks represent one of the earliest forms of modern neural architectures. 

Information flows in a single direction: Input → Hidden Layers → Output 

These systems are effective for: classification, pattern recognition, regression problems and static data 
analysis 

However, they have no inherent memory. Each input is treated independently from previous inputs. As a 
result, they struggle with: temporal data, sequential reasoning, dynamic environments and continuous 
adaptation 

 

Recurrent Neural Networks (RNNs) 

Recurrent Neural Networks were developed to address the absence of memory. Unlike feed-forward 
networks, RNNs allow previous outputs to influence future processing. 

Conceptually: Current Input + Previous State → New State, This introduced the ability to process: 
sequences. Speech, text and time-series data 

 



For the first time, neural networks could maintain limited awareness of past information. However, 
RNNs faced major challenges when handling long sequences because information often faded as 
processing continued. 

 

Long Short-Term Memory Networks (LSTMs) 
LSTMs were designed to improve memory retention. They introduced mechanisms that allow networks 
to: remember important information, forget irrelevant information and preserve context over longer 
periods 

This made LSTMs extremely successful in: speech recognition, language processing, sequential 
prediction and time-series forecasting 

For many years, LSTMs became the dominant architecture for sequence-based AI systems. However, 
they still struggled with very large-scale contextual understanding. 

 

Transformer Architectures 
Transformers introduced one of the most important breakthroughs in modern AI. Instead of processing 
information sequentially, transformers use attention mechanisms that allow the model to evaluate 
relationships between many pieces of information simultaneously. 

This innovation enabled: Large Language Models, generative AI, advanced reasoning systems and large-
scale foundation models 

Modern systems such as: ChatGPT, Claude, Gemini and Llama, are all largely built upon transformer 
architectures. 

Transformers excel at: language generation, contextual understanding, knowledge synthesis, reasoning 
and code generation 

However, transformers also introduce challenges including: massive computational requirements, high 
training costs, large infrastructure demands, energy consumption and context window limitations 

 

Where Liquid Neural Networks Fit 

Liquid Neural Networks do not appear to focus primarily on solving language generation problems. 
Instead, they focus on something different: adaptive intelligence. 

The architecture attempts to create systems capable of: responding to changing conditions, maintaining 
evolving internal states , adapting behavior dynamically and operating efficiently in real-time 
environments 

Rather than asking: "How can a model understand more information at once?" 



Liquid Neural Networks often ask: "How can a model continuously adapt as conditions change?" 

This represents a different architectural priority. 

 

The Core Difference 
A simplified comparison can be made as follows: 

Feed-Forward Networks 

Primary Goal: 
Pattern recognition 

Main Limitation: 
No memory 

 

RNNs 

Primary Goal: 
Sequential processing 

Main Limitation: 
Weak long-term memory 

 

LSTMs 

Primary Goal: 
Improved memory retention 

Main Limitation: 
Scaling and complexity 

 

Transformers 

Primary Goal: 
Contextual understanding through attention 

Main Limitation: 
Computational cost and static inference behavior 

 

Liquid Neural Networks 

Primary Goal: 
Continuous adaptation through dynamic state evolution 



Main Limitation: 
Still relatively new and less proven at large scale 

 

Comparative Architecture Analysis 
Capability Feed 

Forward 
RNN LSTM Transformer Liquid Neural 

Network 

Pattern Recognition Strong Strong Strong Strong Strong 

Sequential Processing Weak Strong Strong Strong Strong 

Long-Term Context Weak Moderate Strong Very Strong Moderate to 
Strong 

Dynamic Adaptation Very Weak Moderate Moderate Limited Strong 

Temporal Awareness Weak Strong Strong Moderate Strong 

Real-Time Responsiveness Moderate Strong Strong Moderate Strong 

Explainability Moderate Moderate Moderate Limited Potentially Higher 

Computational Efficiency Strong Moderate Moderate Lower Potentially Higher 

Edge Deployment Potential Strong Moderate Moderate Limited Strong 

Large-Scale Language 
Generation 

Weak Weak Weak Very Strong Not Primary Focus 

 

A Different View of Intelligence 
One of the most interesting observations is that each architecture appears to emphasize a different 
aspect of intelligence. 

Feed-forward networks focus on recognition. 

RNNs focus on sequence awareness. 

LSTMs focus on memory preservation. 

Transformers focus on contextual relationships and large-scale knowledge representation. 

Liquid Neural Networks focus on adaptation. 

This distinction is important because it suggests that future AI systems may not be defined by a single 
architecture. Instead, different architectures may contribute different cognitive capabilities. 

 



In many ways, Liquid Neural Networks appear less concerned with accumulating knowledge and more 
concerned with how intelligence behaves while interacting with changing environments. 

 

Initial Observation 
Based on publicly available information, Liquid Neural Networks appear to occupy a unique position in 
the evolution of AI architectures. 

Rather than competing directly on model size, parameter count, or language generation capabilities, the 
architecture explores whether dynamic adaptation itself can become a fundamental component of 
intelligent behavior. 

This makes Liquid Neural Networks particularly interesting within the broader search for future AI 
architectures and systems that may eventually move closer toward adaptive, experience-driven forms of 
intelligence. 

  



Section 6 — Understanding AI Architectures Through Simple Real-
World Examples 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
Artificial intelligence architectures have evolved over several generations, with each new architecture 
attempting to solve limitations found in previous approaches. 

While the technical explanations behind these architectures can become highly complex, the core ideas 
are often easier to understand through simple real-world examples. 

This section provides a simplified conceptual view of how major neural architectures evolved and where 
Liquid Neural Networks fit within that evolution. 

The purpose is not to provide a mathematically precise explanation, but rather to help readers 
understand the fundamental problem each architecture attempted to solve. 

 

Feed-Forward Neural Networks 
Simple Example 

Imagine a student taking an exam. 

The student reads one question, answers it, and then completely forgets the question before moving to 
the next one. 

Each question is treated independently. 

Previous questions have no influence on future answers. 

This is conceptually similar to a Feed-Forward Neural Network. 

Input → Processing → Output 

Every input is processed independently. 

What Feed-Forward Networks Solved 

These architectures became very effective for: 

• classification 

• pattern recognition 

• image detection 

• simple prediction tasks 

Main Limitation 



The network has no memory. 

It cannot naturally understand: 

• sequences 

• context 

• history 

• temporal information 

What Liquid Neural Networks Add 

Liquid Neural Networks introduce evolving internal states that allow previous information to continue 
influencing future processing. Instead of treating every input as completely independent, the system 
maintains a dynamic internal context. 

 

Recurrent Neural Networks (RNNs) 
Simple Example 

Imagine reading a sentence word by word. 

When reading the word "doctor," you still remember the previous words that appeared earlier in the 
sentence. 

Your understanding of each new word depends partly on what came before. 

This resembles a Recurrent Neural Network. 

Current Input + Previous State → New State 

What RNNs Solved 

RNNs introduced basic memory into neural systems. 

They became useful for: 

• language processing 

• speech recognition 

• sequence prediction 

• time-series analysis 

Main Limitation 

Memory tends to fade over time. 

Information from earlier parts of a sequence often becomes difficult to retain. 

This became known as the "vanishing memory" problem. 



What Liquid Neural Networks Add 

Rather than relying only on fixed recurrent memory mechanisms, Liquid Neural Networks continuously 
evolve their internal states, allowing more adaptive responses to changing information. 

 

Long Short-Term Memory Networks (LSTMs) 
Simple Example 

Imagine reading an entire novel. 

You remember: 

• the main characters 

• major events 

• important relationships 

while forgetting many minor details. 

Your brain selectively decides what information is worth keeping and what information can be discarded. 

This resembles how LSTMs manage information. 

What LSTMs Solved 

LSTMs improved long-term memory retention. 

They became highly successful for: 

• language understanding 

• machine translation 

• forecasting 

• speech systems 

Main Limitation 

Although memory improved significantly, the architecture still depends on predefined memory-control 
mechanisms. 

As problems become larger and more complex, scalability becomes increasingly challenging. 

What Liquid Neural Networks Add 

Liquid Neural Networks attempt to create memory through continuously evolving internal dynamics 
rather than relying solely on dedicated memory structures. This creates a more adaptive form of temporal 
behavior. 



Transformer Architectures 
Simple Example 

Imagine reading a large book while having every page available simultaneously. 

Instead of remembering information sequentially, you can instantly connect: 

• page 10 

• page 150 

• page 400 

at the same time. 

You can immediately identify relationships between information located anywhere in the book. 

This resembles the attention mechanism used by Transformers. 

What Transformers Solved 

Transformers revolutionized AI by enabling: 

• Large Language Models 

• Generative AI 

• advanced reasoning 

• contextual understanding 

• large-scale knowledge processing 

They became the foundation of systems such as: 

• ChatGPT 

• Claude 

• Gemini 

• Llama 

Main Limitation 

Transformers often require: 

• massive datasets 

• large GPU clusters 

• high computational resources 

• significant energy consumption 

They are exceptionally powerful but often expensive to train and operate. 



What Liquid Neural Networks Add 

Liquid Neural Networks focus less on processing enormous amounts of information simultaneously and 
more on adapting continuously as environments change. The emphasis shifts from scale toward 
adaptability. 

 

Liquid Neural Networks 
Simple Example 

Imagine driving a car through constantly changing conditions. 

During a single journey you may encounter: 

• rain 

• traffic 

• road construction 

• poor visibility 

• aggressive drivers 

• changing speed limits 

Your decisions are not based solely on what you see right now. 

They are influenced by: 

• previous observations 

• recent experiences 

• changing conditions 

• accumulated context 

As the environment changes, your behavior continuously adapts. 

This is conceptually similar to how Liquid Neural Networks attempt to operate. 

What Liquid Neural Networks Attempt to Solve 

Liquid Neural Networks focus on: 

• adaptability 

• temporal awareness 

• dynamic state evolution 

• environmental responsiveness 



• efficient operation in changing conditions 

Rather than treating intelligence as a fixed process, they attempt to make intelligence itself more 
adaptive. 

Main Limitation 

The architecture remains relatively new compared with transformers and has not yet been proven at the 
same scale as modern Large Language Models. 

Many questions remain regarding: 

• scalability 

• commercial adoption 

• large-scale deployment 

• and long-term competitiveness 

 

The Evolution of AI Architectures 
The progression of neural architectures can be viewed as a sequence of attempts to solve increasingly 
complex intelligence challenges. 

Architecture Primary Focus 

Feed-Forward Networks Pattern Recognition 

RNNs Sequence Awareness 

LSTMs Long-Term Memory 

Transformers Contextual Understanding 

Liquid Neural Networks Dynamic Adaptation 

Each generation solved problems that previous architectures struggled to address. 

Rather than replacing one another completely, these architectures collectively contributed to the 
evolution of modern artificial intelligence. 

 

The Key Question 
One of the most important observations from this evolution is that Liquid Neural Networks do not 
necessarily attempt to outperform transformers in language generation, coding, or large-scale knowledge 
synthesis. 

  



Instead, they appear to focus on a different challenge: How can an AI system continuously adapt to 
changing environments without relying solely on larger models, larger datasets, and larger 
computational infrastructure? 

 

This distinction is important because Liquid Neural Networks may not represent a replacement for 
transformer architectures. 

Instead, they may represent an alternative path toward adaptive intelligence systems, particularly in 
environments where: 

• conditions change continuously 

• real-time responsiveness is critical 

• computational efficiency matters 

• and adaptability becomes as important as knowledge itself. 

This idea forms one of the central themes behind Liquid AI and its vision for future intelligent systems. 

  



Section 7 — Liquid AI vs LLM Architectures 
Competition, Complementarity, or Different Goals? 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
As soon as readers encounter Liquid Neural Networks, one question naturally arises: 

Is Liquid AI trying to replace Large Language Models? 

This is a reasonable question because LLMs currently dominate the public AI landscape through systems 
such as: ChatGPT, Claude, Gemini, Llama, Mistral and DeepSeek 

These models have demonstrated remarkable capabilities in: language generation, reasoning, 
summarization, coding, knowledge synthesis and  conversational interaction 

However, based on publicly available information, Liquid AI does not appear to be focused solely on 
competing with LLMs in these areas. Instead, Liquid AI appears to explore a different aspect of 
intelligence: adaptability. 

This distinction is important because it changes how the architecture should be evaluated. 

 

Different Philosophies of Intelligence 
One of the most important discoveries during this research is that LLMs and Liquid Neural Networks 
appear to optimize for different objectives. 

LLM Philosophy 

The modern LLM ecosystem focuses heavily on: knowledge compression, contextual understanding, 
language generation, reasoning through large datasets and  large-scale pattern learning 

The general assumption is: More data + More parameters + More computation = Better performance 

This philosophy has driven the rapid evolution of modern foundation models. 

 

Liquid AI Philosophy 

Liquid Neural Networks appear to focus more heavily on: adaptation, temporal awareness, 
environmental responsiveness, dynamic internal behavior and  computational efficiency 

The central question becomes: Can intelligence become more useful if it continuously adapts to 
changing conditions? Rather than focusing primarily on scale, the architecture focuses on flexibility. 

 



Knowledge Versus Adaptation 
One useful way to compare the two approaches is through a simple analogy. 

Imagine two experts. 

Expert A 

Has read millions of books. 

Possesses enormous knowledge. 

Can answer almost any question. 

Can write reports, generate ideas, and explain complex concepts. 

This resembles a Large Language Model. 

 

Expert B 

Has less stored knowledge but operates continuously in a rapidly changing environment. 

Can quickly adapt behavior. 

Responds dynamically to new situations. 

Adjusts decisions based on recent experiences. 

This resembles the philosophy behind Liquid Neural Networks. 

 

Both forms of intelligence are valuable.  

The difference lies in what type of problem they are designed to solve. 

 

Language Intelligence Versus Adaptive Intelligence  

LLM Strengths 

LLMs excel at: conversation, writing, coding, summarization, content generation, knowledge retrieval and 
language reasoning. This is why they have become the dominant AI architecture for human interaction. 

 

Liquid Neural Network Strengths 

Liquid Neural Networks appear more naturally aligned with: robotics, autonomous systems, real-time 
monitoring, industrial automation, adaptive control systems, dynamic environments and edge AI 
deployments 

In these environments, adaptation may be more important than generating paragraphs of text. 



 

Infrastructure Perspective 
Another interesting difference involves infrastructure. 

Modern LLMs often require: 

• massive training datasets 

• large GPU clusters 

• extensive cloud infrastructure 

• high operational costs 

This is one reason why only a relatively small number of organizations can build frontier-scale models. 

Liquid AI appears to explore whether intelligent systems can become more efficient through architectural 
innovation rather than pure scale. 

This does not necessarily mean Liquid Neural Networks are universally cheaper or better. However, 
efficiency appears to be a major design objective. 

 

Human Brain Comparison 
One of the recurring themes throughout this research series is understanding how various architectures 
relate to human cognition. 

From a simplified perspective: 

LLMs 

Appear stronger at: language, knowledge recall, communication and  idea generation 

Liquid Neural Networks 

Appear stronger at: adaptation, temporal awareness and continuous environmental response 

This distinction becomes interesting because human intelligence depends on both capabilities. 

Humans possess knowledge, memory, communication, adaptability and  contextual awareness 

rather than only one form of intelligence. 

 

Competition or Complementarity? 
Based on publicly available information, Liquid AI does not appear to position itself as a direct 
replacement for LLMs. Instead, the two approaches may be complementary. 

  



A future AI system might combine: 

LLM Layer 

Responsible for: language generation, communication, explanation, reasoning and  knowledge synthesis 

Adaptive Intelligence Layer 

Responsible for: environmental monitoring, state evolution, real-time adaptation, continuous learning 
behavior and  decision optimization 

In such a system, both architectures contribute different capabilities. 

 

The Possibility of Hybrid Architectures 
One of the most interesting future possibilities is the emergence of hybrid architectures. 

Such systems could potentially combine the following inside a unified architecture: 

• Transformer intelligence 

• Liquid Neural Networks 

• symbolic reasoning 

• memory systems 

• multimodal intelligence 

• real-time data processing 

This idea is particularly interesting because human cognition itself appears to combine multiple 
forms of intelligence rather than relying on a single mechanism. Future AI systems may evolve 
similarly. 

 

Initial Observation 
Based on publicly available information, Liquid AI and Large Language Models appear to pursue different 
objectives rather than directly competing for the same role. 

LLMs focus primarily on: knowledge representation, language understanding and communication 

Liquid Neural Networks focus primarily on: adaptation, temporal responsiveness and  dynamic state 
evolution 

 

For this reason, the future relationship between these architectures may be less about competition 
and more about integration. 



The most capable future AI systems may ultimately combine the strengths of both approaches, 
creating intelligence systems that are not only knowledgeable and communicative, but also 
adaptive and responsive to continuously changing environments. 

 

  



Section 8 — Human Brain Similarity Analysis 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
One of the primary objectives of this research series is to explore whether emerging AI architectures are 
attempting to simulate certain aspects of human cognition and intelligence. 

This does not imply that such systems replicate the human brain, achieve consciousness, or possess 
genuine understanding. 

Instead, the goal is to identify which cognitive characteristics appear to be reflected in the architecture 
and which remain uniquely human. 

Among the various architectures reviewed in this research, Liquid Neural Networks are particularly 
interesting because they appear to focus on adaptability, temporal awareness, and experience-driven 
behavior rather than purely knowledge accumulation. 

This creates an opportunity to compare the architecture against selected characteristics commonly 
associated with human cognition. 

 

Understanding Human Intelligence 
Human intelligence is not built upon a single capability. It emerges from the interaction of many cognitive 
functions including: memory, experience, reasoning, learning, perception, adaptation, language, 
emotions, creativity and  self-awareness 

Different AI architectures often simulate different subsets of these capabilities. 

For example: 

• LLMs primarily simulate language and knowledge processing. 

• Recommendation systems simulate preference prediction. 

• Expert systems simulate rule-based reasoning. 

• Liquid Neural Networks appear to emphasize adaptation and temporal responsiveness. 

This distinction is important because intelligence itself is multidimensional. 

 

Experience Accumulation Versus Knowledge Accumulation 
One of the most interesting observations during this research concerns the difference between 
knowledge and experience. 

Humans continuously accumulate experiences. Those experiences influence: future decisions, 
expectations, reactions, risk assessment and  behavioral adaptation 



• A highly experienced surgeon may react differently from a newly trained surgeon. 
• A veteran pilot may identify dangerous conditions before they become obvious. 
• A professional athlete may anticipate situations before they fully develop. 

In all these cases, accumulated experience influences future behavior. 

Large Language Models primarily accumulate knowledge during training. 

Liquid Neural Networks appear to explore something different: the influence of previous states and 
observations on future decisions through continuously evolving internal dynamics. 

 

This does not replicate human experience. However, it introduces a mechanism that appears 
conceptually closer to experience-driven adaptation than many traditional neural architectures. 

 

Human Brain Versus LLMs Versus Liquid Neural Networks 
The following table provides a simplified conceptual comparison based on publicly available information. 

Capability Human 
Brain 

Large Language 
Models 

Liquid Neural 
Networks 

Knowledge Storage Strong Very Strong Moderate 

Language Generation Strong Very Strong Weak 

Contextual Understanding Strong Strong Moderate 

Experience Influence on 
Decisions 

Strong Limited Partial to Strong 

Dynamic Adaptation Strong Limited Strong 

Temporal Awareness Strong Limited Strong 

Real-Time Environmental 
Response 

Strong Weak to Moderate Strong 

Long-Term Personal Memory Strong Limited Limited 

Emotional Intelligence Strong Simulated Only None 

Creativity Strong Moderate to Strong Limited 

Self-Awareness Present No Evidence No Evidence 

Consciousness Present No Evidence No Evidence 

 

  



Areas Where Liquid Neural Networks Resemble Human Cognitive Behavior 
Based on publicly available information, several characteristics appear conceptually similar to certain 
aspects of human cognition. 

Adaptive Behavior 

Humans continuously adapt to changing environments. 

We adjust our behavior based on: new information, changing circumstances, previous outcomes and  
environmental feedback 

Liquid Neural Networks appear designed around a similar principle of continuous adaptation 
through evolving internal states. 

 

Temporal Awareness 
Human cognition naturally incorporates time. Our decisions are influenced by:what happened 
previously, what is happening now and  what we expect to happen next 

Liquid Neural Networks similarly place significant emphasis on temporal state evolution. This creates 
one of the strongest conceptual similarities between the architecture and biological cognition. 

 

Experience-Driven Influence 
Human experience can be viewed as the accumulation of previous states that continue influencing 
future decisions. Although Liquid Neural Networks do not possess genuine experiences, their evolving 
internal states allow previous observations to influence future behavior. 

 

Conceptually: Previous Experience → Current State → Future Decisions 

This principle represents one of the closest cognitive parallels identified during this research. 

 

Areas Where Liquid Neural Networks Differ Fundamentally From Humans 
Despite these similarities, important differences remain. 

No Consciousness 

There is no evidence that Liquid Neural Networks possess: subjective awareness, self-awareness. 
Consciousness and  intentionality 

The architecture remains a computational system. 

 



No Emotional Processing 

Human decisions are influenced by: emotions, social relationships. Motivation and  empathy 

Liquid Neural Networks do not appear to possess any comparable mechanisms. 

 

No Human Memory 

Human memory involves: episodic memory, semantic memory, emotional memory and  
autobiographical experiences 

Liquid Neural Networks maintain evolving computational states rather than human-like memories. 

 

No Personal Identity 

Humans possess: personal histories, goals, beliefs, values and  self-perception 

There is no evidence that Liquid Neural Networks maintain any equivalent concept of identity. 

 

Initial Assessment 
Based on publicly available information, Liquid Neural Networks appear to simulate certain aspects of 
adaptive cognitive behavior more directly than many traditional neural architectures. 

The strongest similarities appear in: adaptation, temporal awareness, experience-driven influence and 
environmental responsiveness 

However, the architecture does not appear to simulate many of the characteristics most commonly 
associated with human cognition, including: consciousness, emotions, self-awareness, identity and 
personal memory 

For this reason, Liquid Neural Networks should not be viewed as a model of the human brain itself. 
Instead, they may be viewed as an architectural attempt to reproduce selected mechanisms associated 
with adaptive behavior and experience-influenced decision making. 

 

This distinction is important because it positions Liquid AI not as a digital brain, but as a potentially 
important step toward more adaptive and cognitively inspired intelligence systems. 

  



Section 9 — Real-World Applications and Industry Impact 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
While the concepts behind Liquid Neural Networks are intellectually interesting, the ultimate value of any 
AI architecture depends on its ability to solve real-world problems. 

An architecture may demonstrate impressive theoretical capabilities, but widespread adoption generally 
occurs only when those capabilities provide measurable advantages in practical environments. 

This raises an important question: Where might adaptive neural architectures provide advantages 
over more traditional AI approaches? 

 

Industry Relevance Overview 
Based on publicly available information and the architectural characteristics of Liquid Neural Networks, 
the following industries appear to be among the most relevant potential application areas. 

Industry Potential 
Relevance 

Why It Matters 

Robotics Very High Continuous adaptation to changing environments 

Autonomous Vehicles Very High Real-time decision making and temporal 
awareness 

Industrial Automation High Dynamic operational optimization 

Edge AI High Efficiency and low-latency deployment 

Defense & Security High Adaptive response in uncertain environments 

Scientific Computing Moderate to High Modeling dynamic systems over time 

Environmental 
Monitoring 

Moderate to High Continuous state tracking and prediction 

Enterprise Operations Moderate Adaptive workflows and operational intelligence 

Healthcare Monitoring Moderate Continuous patient and sensor data analysis 

Consumer Chatbots Lower Adaptation is less important than language 
generation 

Content Generation Lower Transformers currently dominate this space 

 

  



Robotics 
Robotics represents one of the most natural application areas for adaptive neural architectures. Unlike 
language models, robots operate directly within changing physical environments. 

A robot must continuously respond to: obstacles, movement, environmental changes, sensor inputs and 
unexpected events 

A factory robot, warehouse robot, or service robot rarely encounters identical situations repeatedly. This 
makes adaptability a critical capability. The emphasis on dynamic state evolution within Liquid Neural 
Networks aligns closely with these requirements. 

 

Autonomous Vehicles 
Autonomous driving environments are highly dynamic. 

Vehicles must continuously process: road conditions, traffic patterns, weather changes, pedestrian 
behavior, construction zones and  emergency situations 

This environment resembles many of the examples used throughout this research regarding experience-
driven adaptation. A system that continuously updates its internal understanding of the environment may 
provide advantages when making real-time driving decisions. 

For this reason, autonomous systems are frequently viewed as one of the strongest potential application 
areas for adaptive neural architectures. 

 

Industrial Automation 
Modern industrial environments generate large volumes of continuously changing operational data. 

Examples include: manufacturing facilities, logistics centers, production lines, supply chains and  energy 
infrastructure 

These systems require continuous monitoring and adjustment. Adaptive intelligence may help identify 
changing patterns, optimize operations, and respond to unexpected events without relying solely on 
predefined rules. 

 

Edge AI 
One of the most interesting opportunities for Liquid Neural Networks may be edge deployment. Many 
modern AI systems require powerful cloud infrastructure. 

However, devices operating at the edge often face limitations including: processing power, energy 
consumption, bandwidth and latency 

 



Examples include: drones, cameras, sensors, industrial devices and  autonomous equipment 

If adaptive neural architectures can achieve strong performance with fewer computational resources, 
they may become attractive alternatives in these environments. 

 

Defense and Security 
Defense and security systems often operate in uncertain and rapidly changing environments. 

Examples include: surveillance systems, autonomous platforms, threat detection and operational 
intelligence 

Such environments require continuous adaptation and rapid response to changing conditions. This aligns 
closely with the design philosophy behind Liquid Neural Networks. 

 

Scientific Computing and Environmental Monitoring 
Many scientific systems involve continuously evolving processes. 

Examples include: climate systems, environmental monitoring, energy grids, biological systems and 
infrastructure monitoring 

These environments generate temporal data where understanding how conditions evolve over time is 
often more important than analyzing isolated events. Adaptive neural architectures may be particularly 
useful in these domains. 

 

Enterprise Operations 
Although not the primary focus of Liquid Neural Networks, enterprise environments may also benefit 
from adaptive intelligence. 

Potential applications include: operational monitoring, forecasting, workflow optimization, decision-
support systems and process automation 

However, compared with robotics and autonomous systems, the advantages may be less obvious 
because many enterprise applications currently prioritize language and knowledge processing. 

 

Consumer AI and Content Generation 
This is one area where Liquid Neural Networks do not currently appear to have a clear advantage. 

Applications such as: chatbots, writing assistants, search assistants, content generation and coding 
assistants, remain heavily dominated by transformer-based architectures and Large Language Models. 



In these environments, knowledge representation and language generation often matter more than 
continuous environmental adaptation. 

 

Initial Observation 
Based on publicly available information, the strongest opportunities for Liquid Neural Networks appear 
to exist in environments where adaptation, temporal awareness, and real-time responsiveness are more 
important than language generation. 

While Large Language Models transformed human-computer communication, Liquid Neural Networks 
may ultimately prove most valuable in systems that must continuously interact with changing physical, 
industrial, and operational environments. This distinction may become one of the most important factors 
determining where adaptive neural architectures achieve long-term commercial success. 

  



Section 10 — Infrastructure, Scalability, Accessibility, and 
Commercial Readiness 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

 

Introduction 
Innovative architectures often attract attention because of their technical ideas. However, 
technological innovation alone does not guarantee widespread adoption. 

Many promising AI architectures have demonstrated impressive research results but failed to 
achieve large-scale commercial success due to challenges involving: infrastructure, scalability. 
Accessibility, ecosystem support, deployment complexity and market adoption 

For this reason, evaluating Liquid AI requires more than understanding its architecture. 

It also requires examining whether the technology can realistically operate at scale and compete 
within the modern AI ecosystem. 

 

Executive Assessment Overview 
Category Assessment Notes 

Architectural Innovation High Introduces adaptive neural computation 
concepts 

Infrastructure Efficiency Promising Efficiency appears to be a major design 
objective 

Scalability Unproven at Frontier 
LLM Scale 

Long-term scaling remains under 
evaluation 

Developer Ecosystem Emerging Smaller ecosystem than transformer-
based platforms 

Public Accessibility Moderate More limited than mainstream AI 
ecosystems 

Enterprise Readiness Moderate Potential exists but adoption is still 
developing 

Research Maturity Strong Based on years of academic research 

Commercial Maturity Early Stage Commercial ecosystem continues to 
evolve 



Edge AI Potential High One of the strongest potential application 
areas 

Long-Term Commercial 
Potential 

Promising Dependent on adoption, ecosystem 
growth, and scalability 

 

Infrastructure Efficiency 
One of the central motivations behind Liquid Neural Networks is the pursuit of more efficient 
intelligence systems. 

Current frontier AI models often require: 

• massive GPU clusters 

• extensive cloud infrastructure 

• significant energy consumption 

• large-scale training environments 

These requirements create substantial barriers to entry and limit participation to a relatively small 
number of organizations. 

Based on publicly available information, Liquid AI appears to explore whether architectural 
innovation can reduce dependence on pure computational scale. Rather than relying exclusively on 
larger models and larger infrastructure, the architecture investigates whether adaptive neural 
behavior can improve efficiency. 

This objective is particularly important for: edge devices, robotics, industrial systems, autonomous 
platforms and  real-time environments, where computational resources may be constrained. 

 

Scalability 
Scalability remains one of the most important open questions surrounding Liquid Neural Networks. 

Transformer architectures have demonstrated an extraordinary ability to scale from: millions of 
parameters, billions of parameters and hundreds of billions of parameters 

This scalability enabled the development of modern Large Language Models. Liquid Neural 
Networks have demonstrated promising capabilities in adaptive environments. 

However, a key question remains: Can adaptive neural architectures scale to the same level of 
capability, ecosystem maturity, and commercial deployment as transformer-based systems? 

At the time of this research, publicly available information does not yet provide a definitive answer. 



This should not be interpreted as a weakness of the architecture. Rather, it reflects the reality that 
transformer ecosystems have benefited from years of industry-wide investment and large-scale 
deployment. 

 

Accessibility 
One of the evaluation criteria established in this research series is accessibility. Understanding 
whether a technology is available to researchers, developers, and organizations is essential when 
assessing its long-term potential. 

Accessibility can influence: adoption rates, ecosystem growth, independent validation, innovation 
and community contributions 

From a practical perspective, AI technologies generally fall into one of several categories: open-
source platforms, research-access systems, commercial APIs, enterprise-only solutions and 
proprietary architectures 

The degree of accessibility often plays a major role in determining whether a technology remains a 
niche innovation or evolves into a broader ecosystem. 

 

Ecosystem Development 
Technical innovation alone rarely guarantees adoption. Successful AI platforms often require a 
complete ecosystem consisting of: development tools, APIs, documentation, deployment 
frameworks, integration capabilities and community support 

One reason transformer architectures became dominant is that they evolved beyond research 
papers into complete ecosystems. 

Today, developers can access: pre-trained models, cloud services, deployment frameworks, open-
source implementations and enterprise integrations 

For Liquid AI, ecosystem development may ultimately become as important as the underlying 
architecture itself. A powerful architecture with limited accessibility may struggle to achieve 
widespread adoption. 

 

Commercial Readiness 
Commercial readiness depends on more than research quality. Organizations evaluating new 
technologies typically consider: deployment complexity, operational costs, support availability, 
ecosystem maturity, integration requirements and long-term viability 

At present, Liquid AI appears to occupy an interesting position. The underlying research is mature 
and technically significant. 



However, large-scale commercial adoption remains at an earlier stage compared with transformer-
based ecosystems that have already achieved substantial market penetration. This creates both 
challenges and opportunities. 

 

Key Risks 
Competition from Established Ecosystems, Transformer-based platforms currently benefit from: 
large developer communities, extensive tooling, cloud integrations, enterprise adoption and 
widespread familiarity 

Competing against such mature ecosystems represents a significant challenge for any emerging 
architecture. 

Scalability Validation 

One of the most important unanswered questions remains scalability. The architecture has 
demonstrated promising characteristics, but long-term validation at frontier AI scale remains an 
area requiring continued observation. 

Market Awareness 

Most organizations now understand what Large Language Models are. Far fewer organizations 
understand adaptive neural architectures. This creates a market education challenge that may slow 
adoption despite technical advantages. 

 

Key Opportunities 

Edge Intelligence 

Demand for efficient AI systems operating outside centralized cloud environments continues to 
grow. This trend aligns closely with many of the efficiency goals associated with adaptive neural 
architectures. 

Autonomous Systems 

The expansion of: robotics, autonomous vehicles, intelligent infrastructure and adaptive industrial 
systems,creates growing demand for architectures capable of operating within dynamic 
environments. 

Industrial AI 

Many industrial environments prioritize: reliability, efficiency, adaptability and real-time 
responsiveness, These characteristics align naturally with the design philosophy behind Liquid 
Neural Networks. 

  



Future Hybrid Architectures 

One of the most interesting possibilities is that Liquid Neural Networks may eventually complement 
rather than replace transformer architectures. 

Future AI systems may combine: language intelligence, adaptive intelligence, symbolic reasoning, 
memory systems and multimodal processing  within unified hybrid architectures. 

If such systems emerge, adaptive neural architectures may play an important role even without 
directly competing against frontier LLMs. 

 

Initial Observation 
Based on publicly available information, Liquid AI appears to occupy a promising but still 
developing position within the broader AI ecosystem. The architecture introduces meaningful 
innovation and explores important ideas related to adaptability, efficiency, and dynamic 
intelligence. 

However, long-term success will likely depend on factors extending beyond technical performance 
alone. 

Infrastructure efficiency, ecosystem growth, accessibility, scalability, and commercial adoption 
may ultimately determine whether Liquid Neural Networks become a niche innovation, a 
complementary technology, or a foundational component of future intelligent systems. 

 

From a commercial perspective, Liquid AI appears less constrained by technical vision than by the 
practical challenge of transforming a promising research architecture into a widely adopted AI 
platform. 

  



Section 11 — Challenges, Limitations, and Open Questions 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
Throughout this research, Liquid AI and Liquid Neural Networks have demonstrated several 
interesting characteristics related to: adaptive intelligence, temporal awareness, dynamic state 
evolution, computational efficiency and and experience-driven behavior 

However, like any emerging architecture, important questions remain unanswered. 

The following table summarizes some of the most important challenges, limitations, and open 
research questions identified during this review. 

 

Executive Assessment Overview 
Area Current Assessment Importance 

Large-Scale Validation Still Developing High 

Scalability Beyond Current Deployments Unproven High 

Ecosystem Adoption Emerging High 

Enterprise Adoption Early Stage Medium 

Benchmark Availability Limited Compared to LLMs Medium 

Commercial Maturity Developing High 

Competition with Transformer Ecosystems Significant High 

Human Brain Similarity Claims Partial and Limited High 

AGI Relevance Unknown High 

Long-Term Industry Impact Promising but Uncertain High 

 

Key Open Questions 
Research Question Status 

Can Liquid Neural Networks scale to the level of frontier 
transformer models? 

Unanswered 

Does adaptability produce better intelligence or simply different 
intelligence? 

Open Question 



Can adaptive neural architectures achieve widespread 
commercial adoption? 

Under Evaluation 

Will Liquid Neural Networks complement or compete with LLMs? Uncertain 

Can dynamic state evolution improve real-world autonomous 
systems? 

Promising but still 
developing 

How effective are Liquid Neural Networks in large-scale production 
environments? 

Limited public evidence 

Does adaptive behavior move AI closer to human cognition? Partially supported but 
unresolved 

Can Liquid Neural Networks become a foundational component of 
future AGI systems? 

Unknown 

Will future AI systems combine transformer and liquid 
architectures? 

Plausible but unproven 

Can Liquid AI establish a sustainable ecosystem comparable to 
modern LLM platforms? 

Yet to be determined 

 

Initial Observation 
Based on publicly available information, Liquid AI introduces several compelling ideas that 
challenge traditional assumptions about how intelligent systems should be designed. At the same 
time, many of the architecture's most ambitious implications remain open research questions 
rather than established conclusions. 

For this reason, Liquid Neural Networks should currently be viewed as a promising and innovative 
direction in AI research rather than a proven successor to existing AI architectures. The coming 
years will likely determine whether adaptive neural architectures become a specialized niche, a 
complementary technology, or a foundational component of future intelligent systems. 

  



Section 12 — Accessing and Evaluating Liquid AI 
Liquid AI: Exploring Liquid AI and the Rise of Adaptive Neural Intelligence 

Introduction 
One of the recurring evaluation criteria throughout this research series is accessibility. Technical 
innovation alone does not determine the long-term success of an AI architecture. Researchers, 
developers, enterprises, and investors must also be able to evaluate, test, deploy, and validate the 
technology. 

For this reason, understanding how Liquid AI can be accessed and evaluated is an important part of 
assessing its practical relevance and future adoption potential. 

Unlike many mainstream AI platforms that can be evaluated immediately through public chatbot 
interfaces, Liquid AI is often approached through its research, technical publications, enterprise 
offerings, and available development resources. 

 

Access and Evaluation Overview 
Evaluation Category Current Status 

Public Information Availability High 

Research Papers Availability High 

Technical Documentation Available 

Public Demonstrations Available 

Public Chat Interface Limited Compared to Mainstream LLM Platforms 

API Availability Dependent on Product Offering 

Open-Source Availability Varies by Release 

Enterprise Access Available 

Independent Evaluation Capability Moderate 

Pricing Transparency Limited Public Information 

 

Cost and Infrastructure Overview 
Cost Category Typical Consideration 

Research Access Generally Free 

Academic Evaluation Generally Free 



Documentation Review Free 

Developer Evaluation Depends on Available APIs and Services 

Enterprise Evaluation Usually Requires Direct Engagement 

Pilot Projects Organization Dependent 

Infrastructure Costs Dependent on Deployment Model 

Self-Hosting Costs Dependent on Available Models and Hardware Requirements 

Production Deployment Costs Dependent on Scale and Workload Requirements 

 

Access for Researchers 
Researchers interested in Liquid AI can typically begin their evaluation through publicly available 
resources. 

These may include: 

• academic publications 

• MIT research papers 

• Liquid Neural Network studies 

• technical presentations 

• company documentation 

• conference presentations 

This path provides the most comprehensive understanding of the architecture itself and is generally 
available without cost. 

Estimated Cost 

• Research papers: Free 

• Technical documentation: Free 

• Public presentations: Free 

 

Access for Developers 
Developers interested in evaluating Liquid AI should focus on available development resources, model 
releases, APIs, SDKs, and technical documentation. 

The level of access may vary depending on: 



• product availability 

• model availability 

• licensing requirements 

• commercial offerings 

Estimated Cost 

• Documentation review: Free 

• Experimental evaluation: Dependent on available services 

• Development projects: Dependent on infrastructure and licensing requirements 

 

Access for Enterprise Organizations 
Organizations evaluating Liquid AI for production environments will typically require a deeper 
assessment process. 

This may include: 

• commercial discussions 

• proof-of-concept projects 

• infrastructure evaluation 

• deployment planning 

• support assessments 

• integration analysis 

Enterprise evaluations often focus less on the architecture itself and more on practical questions such 
as: 

• deployment complexity 

• operational costs 

• scalability 

• support availability 

• long-term viability 

Estimated Cost 

• Evaluation costs vary significantly based on: 

o deployment scale 



o infrastructure requirements 

o support agreements 

o commercial licensing 

Direct engagement with the company may be required for accurate cost assessment. 

 

Access for Investors and Strategic Evaluators 
Investors and technology strategists often evaluate Liquid AI differently from researchers and developers. 

Key evaluation areas may include: 

• market positioning 

• architectural differentiation 

• commercial maturity 

• ecosystem growth 

• industry adoption potential 

• long-term scalability 

For these audiences, the primary investment is typically time spent understanding the technology, 
market opportunity, and competitive positioning rather than infrastructure costs. 

 

Practical Evaluation Path 
For individuals seeking to understand Liquid AI, a practical evaluation path may include: 

Step Objective 

Review Company Materials Understand vision and positioning 

Study Research Papers Understand the architecture 

Review Technical Documentation Evaluate implementation concepts 

Compare with Existing Architectures Understand differentiation 

Assess Commercial Offerings Understand practical availability 

Monitor Ecosystem Development Evaluate adoption potential 

 



Initial Observation 
Based on publicly available information, Liquid AI currently appears more accessible through research 
materials, technical documentation, and enterprise engagement than through direct consumer-facing 
interfaces. 

This distinguishes it from many modern AI platforms that can be evaluated immediately through public 
applications. 

As a result, meaningful evaluation often requires a deeper review of the underlying research, 
architecture, and commercial offerings rather than simple interaction through a public chatbot 
environment. 

From an accessibility perspective, Liquid AI currently appears best suited for researchers, developers, 
enterprises, and technology strategists seeking to understand the future potential of adaptive neural 
architectures rather than casual users seeking immediate hands-on experimentation. 

  



Appendix A — Reference Sources 

Introduction 
The information presented throughout this review was collected and analyzed from publicly available 
sources including academic research papers, company publications, technical documentation, 
presentations, interviews, and publicly accessible online resources. 

No private communication, proprietary documentation, internal company information, or non-public 
materials were used during the preparation of this research. 

 

Academic and Research Sources 
Source Type Description Purpose 

MIT Research 
Publications 

Original research related to Liquid Neural Networks and 
adaptive neural architectures 

Technical 
foundation 

Academic Papers Peer-reviewed research and technical studies Architecture 
analysis 

Conference 
Publications 

Research presentations and proceedings Technical 
validation 

Research Interviews Public discussions with researchers and founders Vision and 
strategy 

 

Company Sources 
Source Description Purpose 

Liquid AI Official 
Website 

Company information, mission, products, and 
announcements 

Company overview 

Technical 
Documentation 

Publicly available documentation and resources Product 
understanding 

Company Blogs Technical and strategic publications Technology insights 

Public Presentations Public demonstrations and presentations Architecture 
overview 

 

  



Industry and Market Sources 
Source Type Description Purpose 

Industry Articles Independent analysis and reporting Market perspective 

Technology Publications Coverage of AI developments Industry context 

Public Interviews Founder and executive discussions Strategic direction 

Public Announcements Product and company updates Commercial positioning 

 

Comparative Research Sources 
Topic Purpose 

Transformer Architectures Comparative analysis 

Large Language Models Competitive positioning 

Neural Network Research Historical context 

Adaptive Intelligence Research Conceptual comparison 

Brain-Inspired Computing Research Human cognition comparison 

 

Verification Approach 
Validation Area Method 

Technical Concepts Cross-referenced across multiple public sources 

Company Information Verified against official company publications 

Architectural Analysis Compared with academic literature 

Industry Positioning Evaluated using public information 

Human Brain Comparisons Conceptual analysis only, not scientific equivalence claims 

 

  



Appendix B — Key Terms and Definitions 

Introduction 
This appendix provides simplified explanations of key concepts, architectures, and terminology 
referenced throughout this review. 

The definitions are intended to support readers from both technical and non-technical backgrounds and 
should be viewed as conceptual explanations rather than formal academic definitions. 

 

Artificial Intelligence Terminology 
Term Definition 

Artificial Intelligence 
(AI) 

The field of creating systems capable of performing tasks that normally 
require human intelligence. 

Machine Learning (ML) A branch of AI that enables systems to learn patterns from data rather than 
relying solely on explicit programming. 

Deep Learning A subset of machine learning based on multi-layer neural networks 
capable of learning complex patterns. 

Generative AI AI systems capable of creating new content such as text, images, audio, 
video, or code. 

Foundation Model A large AI model trained on broad datasets and capable of supporting 
multiple downstream tasks. 

Artificial General 
Intelligence (AGI) 

A theoretical form of AI capable of performing a wide range of intellectual 
tasks at a level comparable to human intelligence. 

 

Neural Network Architectures 
Term Definition 

Neural Network A computational model inspired by biological neurons that learns patterns 
from data. 

Feed-Forward Neural 
Network 

A neural network where information moves in a single direction from input 
to output without memory of previous inputs. 

Recurrent Neural 
Network (RNN) 

A neural architecture designed to process sequences by allowing previous 
information to influence future processing. 



Long Short-Term 
Memory (LSTM) 

A specialized recurrent neural network designed to retain important 
information over longer periods. 

Transformer A neural architecture that uses attention mechanisms to understand 
relationships between large amounts of information simultaneously. 

Large Language Model 
(LLM) 

A transformer-based model trained on large text datasets to perform 
language-related tasks. 

Liquid Neural Network 
(LNN) 

A neural architecture designed around continuously evolving internal states 
that adapt to changing inputs and environments. 

Liquid Time-Constant 
Network (LTC) 

One of the foundational architectures behind Liquid Neural Networks that 
allows dynamic neural behavior over time. 

 

Intelligence and Cognitive Concepts 
Term Definition 

Adaptive Intelligence The ability of a system to adjust behavior in response to changing 
conditions and new information. 

Dynamic State 
Evolution 

The continuous updating of a system's internal state as new information is 
received. 

Temporal Awareness The ability to incorporate information from past events when processing 
current situations. 

Experience-Driven 
Behavior 

Decision-making influenced by accumulated observations and previous 
interactions. 

Contextual 
Understanding 

The ability to interpret information based on surrounding information and 
relationships. 

Reasoning The process of drawing conclusions, making inferences, or solving 
problems using available information. 

Memory The capability to retain information and use it in future decision-making 
processes. 

 

Human Brain Comparison Concepts 
Term Definition 

Human Cognition The collection of mental processes involved in thinking, learning, reasoning, 
memory, and perception. 



Consciousness Subjective awareness of oneself and one's environment. 

Self-Awareness The ability to recognize oneself as a distinct individual with personal identity 
and experiences. 

Emotional 
Intelligence 

The ability to recognize, understand, and respond to emotions. 

Experience 
Accumulation 

The process through which previous experiences influence future behavior 
and decisions. 

Brain-Inspired 
Computing 

Computational approaches that draw inspiration from selected 
characteristics of biological nervous systems. 

 

Infrastructure and Deployment Terms 
Term Definition 

Edge AI AI systems operating directly on devices rather than relying 
exclusively on centralized cloud infrastructure. 

Cloud Computing The use of remote computing resources delivered through internet-
based services. 

Inference The process of using a trained AI model to generate predictions or 
outputs. 

Training The process through which an AI model learns patterns from data. 

Scalability The ability of a system to maintain performance as workloads, data 
volumes, or deployment sizes increase. 

API (Application 
Programming Interface) 

A mechanism that allows software systems to communicate and 
interact with one another. 

SDK (Software Development 
Kit) 

A collection of tools, libraries, and documentation used to build 
applications on a platform. 

 

Liquid AI Specific Concepts 
Term Definition 

Adaptive Neural 
Intelligence 

A concept emphasizing intelligence systems capable of continuously 
adjusting behavior in response to changing environments. 

Dynamic Adaptation The ability of a model to modify its internal behavior as conditions evolve. 



State-Based Processing Processing that depends not only on current inputs but also on the model's 
evolving internal state. 

Environmental 
Responsiveness 

The ability of a system to react effectively to changing external conditions. 

Continuous-Time 
Intelligence 

A concept describing systems whose internal states evolve continuously 
over time rather than only through discrete processing steps. 

 

Reader Note 
Many of the concepts discussed throughout this review continue to evolve as research progresses. 

Some terms may have multiple interpretations across academic literature, industry publications, and 
commercial implementations. 

The definitions provided in this appendix are intended to support understanding of the concepts as they 
are used within the context of this review. 

  



Evolution of AI architecture 
  



Human brain vs LLM vs Liqiuid neural networks 
  



Future AI architecture vision  
 

 

 

 



