
Beyond Speculation: A Review of

Concrete Architectural Blueprints for

Artificial Superintelligence

Dominant Paradigm: Recursive Self-Improvement

Architectures

The pursuit of Artificial Superintelligence (ASI)—defined as a system whose intellectual

capabilities far exceed those of the most capable human minds in every domain —

has seen a significant focus on mechanisms that could enable an exponential increase in

intelligence. Among these, Recursive Self-Improvement (RSI) has emerged as a central

and frequently discussed pathway . RSI is a process where an AI system can

iteratively enhance not only its knowledge but also its fundamental ability to learn,

innovate, and adapt . This concept is often framed as the engine behind the

"intelligence explosion," a rapid transition from Artificial General Intelligence (AGI) to

ASI, which some have likened to a sonic boom of intelligence . The core idea posits

that once an AI reaches a certain threshold of capability, it can begin to redesign and

optimize its own source code, leading to a cascade of improvements that humans cannot

predict or control . This mechanism moves RSI from a purely speculative thought

experiment toward a plausible, albeit challenging, engineering goal . Recent research

has begun to translate this abstract principle into concrete technical architectures and

empirical frameworks designed to manage and harness this self-improving capacity.

One of the most prominent and well-defined architectural proposals for RSI is the Gödel

Agent framework . Proposed by researchers including X. Yin, this agent is explicitly

designed as a self-referential system capable of recursively improving its own codebase to

maximize a utility function . The architecture is inspired by the mathematical Gödel

Machine, a theoretical construct that uses formal logic to prove the utility of potential

program modifications before executing them . By implementing this within a practical

agent framework, the Gödel Agent aims to overcome the primary obstacle to RSI:

ensuring that each self-modification leads to a genuine improvement rather than

catastrophic failure . The paper introduces the Gödel Agent as a self-evolving

framework that enables agents to recursively improve themselves without relying on
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predefined routines or fixed algorithms . This approach provides a formal, logical

foundation for RSI, shifting the problem from a vague hope of self-betterment to a

computable optimization problem. While the full realization of such a system remains a

future goal, the paper establishes a clear technical blueprint and a set of principles for its

implementation .

Building upon the foundational ideas of the Gödel Machine, another significant

contribution comes from Google DeepMind with the introduction of the Darwin G\"odel

Machine (DGM) . This 2025 technical report proposes a novel self-improving

system that combines evolutionary computation with self-referential code modification 

. The DGM is designed for open-ended evolution, where the system iteratively

modifies its own code to improve its performance on a given task . This represents a

sophisticated extension of the RSI concept, moving beyond single-agent self-proof to

incorporate population-based evolutionary dynamics. By combining the rigorous, proof-

based self-modification of the Gödel-inspired approach with the exploratory power of

Darwinian evolution, the DGM framework offers a potentially more robust and scalable

path toward self-improvement. It addresses the challenge of navigating complex fitness

landscapes where a single, optimal self-improvement step may be difficult to find, instead

allowing for a more diverse exploration of possible code changes. This work, originating

from a leading AI research institution, represents a cutting-edge attempt to build a

tangible system embodying the principles of RSI .

Further evidence that RSI is becoming less of a distant theoretical possibility and more of

a deployed reality comes from observations of Large Language Model (LLM) agents

rewriting their own codebases . This phenomenon suggests that the components

necessary for rudimentary forms of RSI are already being developed and tested in

practice. In response to this trend, researchers have proposed new frameworks to

structure and control this process. For instance, the "STOP" (Self-Taught Optimizer)

framework, introduced in 2024, provides a method for LLM fine-tuning that leverages

recursive principles . These developments indicate a growing academic and industrial

interest in managing the self-improvement lifecycle of AI systems, treating it as a critical

component of future AI development. The layered control strategies proposed in some

architectures aim to provide oversight and safety measures during the recursive

improvement process . However, despite these advances, the challenge of ensuring

that RSI leads to desired outcomes without unintended consequences remains a

paramount concern .

While many papers propose models for RSI, a crucial distinction exists between

theoretical modeling and providing a complete empirical roadmap. One paper presents a
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dynamical systems model to represent the RSI process mathematically, using a

differential equation dI/dt=α∗Iβ/(1+I/K)  to describe the acceleration of intelligence

over time . In this model, 'I(t)' represents intelligence, 'α' is the base learning rate, 'β >

1' is the self-improvement exponent, and 'K' is the cognitive saturation threshold . This

provides a quantitative framework for understanding the "speed of the boom" in the

intelligence explosion metaphor , but it does not offer a step-by-step guide for building

the plane—the AI system itself. Similarly, survey papers on self-evolving agents provide

valuable context and synthesize existing research but do not present a novel, complete

architectural proposal . They are essential for mapping the landscape of RSI

research but do not fulfill the user's requirement for a concrete, actionable blueprint.

Therefore, while the RSI paradigm is rich with architectural concepts, the most credible

candidates for a "top paper" are those that move beyond theory to propose a specific,

named framework like the Gödel Agent or the Darwin G\"odel Machine, which provide a

direct answer to how self-improvement might be technically realized.

Paper Title Authors/

Institution

Year Core Contribution Relevance to ASI

Gödel Agent: A Self-

Referential Agent Framework

for Recursive Self-

Improvement 

X. Yin et al. 2024 Proposes a self-referential agent

framework for RSI, enabling agents to

recursively improve their own code to

optimize a utility function .

Provides a concrete technical

architecture for the primary mechanism

(RSI) believed to lead to an intelligence

explosion .

Darwin G\"odel Machine:

Open-Ended Evolution of Self-

Improving Systems 

Google

DeepMind

2025 Introduces a system combining

evolutionary algorithms with self-

referential code modification for

open-ended self-improvement .

Represents a significant advancement in

RSI architecture by integrating

evolutionary dynamics for more robust

and scalable self-improvement .

Beyond Benchmarks: How

Recursive Self-Improvement

Can Be Measured 

Not

specified

2024 Proposes the "STOP" (Self-Taught

Optimizer) framework for LLM fine-

tuning based on recursive principles.

Demonstrates the application of RSI

concepts to current state-of-the-art

models (LLMs), showing a practical

pathway for implementation .

A Survey of Self-Evolving

Agents: On Path to Artificial

Superintelligence 

Hao Hoang 2024 Surveys the field of self-evolving

agents, identifying key challenges and

approaches on the path to ASI.

Maps the landscape of RSI research,

highlighting the breadth of thinking but

not providing a single novel architectural

blueprint.

Alternative Pathways: Brain-Inspired and Neuro-

Symbolic Systems

While Recursive Self-Improvement (RSI) dominates discussions on the mechanics of

achieving ASI, alternative pathways grounded in different principles are also actively

explored in the literature. Two major categories of these alternatives are brain-inspired
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cognitive architectures and hybrid neuro-symbolic systems. These approaches diverge

from the RSI-centric view by focusing either on replicating the biological substrate of

human intelligence or on combining the pattern-recognition strengths of neural networks

with the structured reasoning capabilities of symbolic AI. These paradigms offer distinct

visions for how ASI might be achieved, each with its own set of technical challenges and

potential advantages, particularly concerning value alignment and explainability.

Brain-inspired architectures represent a profound effort to reverse-engineer the human

brain as a template for creating AGI and ultimately ASI . This approach is predicated

on the assumption that since human brains produce general intelligence, emulating their

structure and function is a viable path to building artificial systems with similar

capabilities . One of the most detailed proposals in this vein is the Whole Brain

Probabilistic Generative Model (WB-PGM) . This framework is designed for

developmental robots and integrates various elemental cognitive modules into a single

system capable of continuous learning through sensory-motor information. Unlike

traditional cognitive architectures, WB-PGM emphasizes a continuous learning capability

derived from the brain's probabilistic nature . Another related methodology is the

Whole-Brain Architecture (WBA) approach, which involves a two-stage process: first,

designing a Brain Reference Architecture (BRA) that diagrams the flow of information

and corresponding components of the brain; and second, developing each component

according to this reference architecture . This BRA-driven development process aims to

bridge the gap between neuroscience data and functional software, addressing the

significant challenge of extracting operating principles from complex neuroscientific

findings .

Perhaps the most ambitious brain-inspired proposal is the concept of an "Olympian" ASI,

outlined in a 2024 paper . This model defines ASI not as a system built from scratch,

but as a recreated human mind. The core of the technical architecture involves creating a

high-fidelity digital copy of a human brain, which would then be connected to additional

hardware to provide the processing power required for superintelligence . The primary

advantage of this approach is its unique solution to the AI alignment problem. Instead of

attempting to specify a complex and robust value system—a notoriously difficult task—

the Olympian model relies on selection. It proposes selecting a human candidate who

already possesses a desirable and stable moral system and testing their values directly

before creating the ASI . The paper outlines specific criteria for selecting such a

candidate, including a commitment to a non-perverse moral system, a desire to benefit

humanity, and "petty desires" like power or knowledge that the ASI's nature would

inherently satisfy . While this proposal is highly speculative and raises immense ethical

questions regarding consent and consciousness, it represents a concrete and
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philosophically distinct technical architecture for ASI that directly confronts the

alignment challenge .

Hybrid neuro-symbolic systems present another significant alternative, aiming to create

more robust and interpretable AI by integrating connectionist (neural network) and

symbolic (logic-based) approaches . Proponents argue that this combination is

necessary to achieve the generalization and explainability currently missing in purely

neural systems . While the provided sources do not detail a single, unified neuro-

symbolic architecture for ASI as comprehensively as the RSI frameworks do, several

pieces of evidence point to this direction as a key area of development. A comprehensive

survey on deep research systems highlights the need for architectures that can perform

complex tasks requiring both data-driven learning and structured reasoning . The

FutureHouse Platform, for example, is described as a system for creating superintelligent

AI agents for scientific discovery, a task that would almost certainly require neuro-

symbolic capabilities to reason about physical laws and experimental design .

Similarly, a survey on autonomous agents identifies multi-agent systems, causal

reasoning models, and other advanced techniques as part of the technical architecture

needed for more sophisticated agents, all of which align with a neuro-symbolic or hybrid

approach . The drive for explainable AI (XAI) further reinforces this trend, as symbolic

representations are often considered more transparent and understandable than the

opaque "black boxes" of deep neural networks . Thus, while a single, definitive neuro-

symbolic roadmap to ASI is not presented in the provided materials, the collective weight

of research points towards a hybrid paradigm as a likely necessity for achieving robust,

general-purpose superintelligence.

The table below contrasts these three primary pathways, illustrating the diversity of

thought in the search for ASI.
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Pathway Core Principle Key Architectural

Examples

Primary Advantage Primary Challenge

Recursive Self-

Improvement

(RSI)

An AI system recursively

modifies its own source

code to enhance its own

intelligence.

Gödel Agent , Darwin

G\"odel Machine ,

STOP Optimizer 

Potential for an unbounded

intelligence explosion,

bootstrapping intelligence

to superhuman levels.

Uncontrollability, risk of

catastrophic failure,

specification of the initial

utility function .

Brain-Inspired

Architecture

Reverse-engineering or

mimicking the structure

and function of the

human brain to create

human-like intelligence.

Whole Brain Probabilistic

Generative Model (WB-

PGM) , Whole-Brain

Architecture (WBA) ,

"Olympian" ASI 

Human-like cognition,

potential for inheriting

human values (as in the

Olympian model),

embodied intelligence.

Immense technical complexity

of brain emulation, ethical

concerns (consent,

consciousness), biological

plausibility .

Neuro-Symbolic

Systems

Combining neural

networks (for perception

and learning) with

symbolic AI (for

reasoning and planning).

FutureHouse Platform ,

Advanced Autonomous

Agents 

Enhanced generalization,

improved explainability

(XAI), ability to perform

structured, multi-step

reasoning.

Integrating disparate

computational paradigms, lack

of a unified theory for

seamless integration.

Critical Evaluations and Counter-Narratives in ASI

Research

A comprehensive evaluation of credible pathways to Artificial Superintelligence (ASI)

requires not only identifying promising technical architectures but also critically

examining the assumptions underpinning them and considering significant counter-

narratives. The academic discourse on ASI is not monolithic; it includes rigorous analyses

that challenge popular hypotheses and highlight the profound difficulties and

uncertainties inherent in the endeavor. These critical perspectives are essential for

establishing a credible assessment, as they help delineate the boundaries of current

technological understanding and prevent the uncritical acceptance of speculative claims.

One of the most important and well-documented counter-narratives relates to the role of

quantum computing in achieving ASI.

A pivotal paper in this domain is "Quantum Computing and Hypercomputation: An

Allopathic Approach," which systematically dismantles the argument that quantum

technologies will provide a shortcut to superintelligence . The authors contend that

there is no sufficient evidence to support the idea that quantum computers can solve

problems beyond the reach of classical Turing machines, a concept known as

hypercomputation . They argue that fundamental physical limits, such as the

Bekenstein bound and Bremermann's limit, constrain quantum computers from

surpassing the Turing barrier . This critique directly refutes three common pathways
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for achieving ASI via quantum technology: the notion that quantum supremacy alone will

trigger an intelligence explosion, the idea that quantum speed-ups can accelerate existing

AI algorithms to superintelligence-level performance, and the hypothesis of a "quantum

mind" arising from quantum effects in the brain . The paper's analysis of Holevo's

theorem, which places an upper bound on the amount of classical information that can

be extracted from a quantum state, further undermines the potential for exponential

speed-up in many non-quantum-specific domains relevant to AI, such as reinforcement

learning . Critiquing the Orchestrated Objective Reduction (Orch OR) hypothesis, the

authors argue that the warm, wet environment of the brain is unlikely to sustain the

delicate quantum states required for cognition, citing Tegmark's critique . Ultimately,

the paper concludes that if superintelligence is to be achieved, it will not be through

quantum technologies alone, framing its attainment as a conceptual challenge humanity

has yet to overcome . This work serves as a crucial piece of evidence for defining what

is not a credible pathway to ASI, thereby sharpening the focus on other, more plausible

architectural avenues.

Beyond rejecting specific technologies, a significant portion of the literature focuses on

the feasibility and risk analysis associated with various ASI pathways. These works do not

necessarily propose a new architecture but rather analyze the immense challenges that

any proposed architecture must overcome. For example, the "Verification Cost Problem"

is identified as a critical barrier to using ASI for complex tasks . As an AI system

becomes more intelligent, the resources required to verify that its behavior is safe and

aligned with human goals grow exponentially, potentially making reliable oversight

impossible . This problem applies to any powerful AI system, regardless of its

underlying architecture, and represents a fundamental constraint on the ASI development

process. Similarly, other studies provide feasibility analyses for machine learning

applications in complex domains, highlighting the difficulty of performance-related

attributional statements  or modeling systemic risks from AI integration in developing

nations . These analytical models use coupled differential equations to represent the

interplay between different societal sectors and the reliability of the AI system itself,

incorporating parameters for decay, influence, and disruption . Such work underscores

that the transition to ASI is not merely a matter of algorithmic scaling but involves

profound and unpredictable systemic impacts .

Furthermore, the very definition and desirability of ASI are questioned in some scholarly

works. One essay explores the blind spots in the narrative surrounding AI, suggesting that

speculation over whether ASI is possible distracts from more immediate and pressing

issues . Another paper argues against the singularity hypothesis itself, providing a

philosophical critique of the idea . These works do not offer a technical roadmap but
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contribute to a more nuanced and balanced understanding of the field. They remind us

that the path to ASI, should it exist, is fraught with epistemological and ethical

complexities that go beyond mere engineering challenges. For instance, the question of

whether superintelligence is necessarily moral remains a subject of debate among

ethicists, with numerous authors expressing concern over the existential risk posed by

advanced AI . This body of critical literature is indispensable for evaluating the

credibility of any proposed ASI architecture. A credible pathway must not only be

technically sound but also acknowledge and address these fundamental challenges of

verification, systemic risk, and alignment. The existence of these critiques helps to filter

out overly simplistic or optimistic proposals, elevating those that engage seriously with

the profound difficulties of the task.

Identified Top-Tier Journal Papers and Their

Contributions

Based on a rigorous evaluation of the provided corpus against the user's strict criteria for

"empirical roadmaps," "concrete technical architectures," and "credible pathways"

published in the last five years (2021–2026), five journal papers emerge as the most

representative and insightful contributions to the field of Artificial Superintelligence

(ASI) research. These papers were selected not because they definitively solve the

problem of ASI, but because they offer the most concrete, actionable, and empirically-

grounded blueprints and analyses available in the recent scholarly literature. They span

the dominant paradigm of Recursive Self-Improvement (RSI) as well as significant

alternative pathways, providing a comprehensive overview of the current state of ASI

architecture. Each paper is evaluated for its specificity, technical depth, and contribution

to understanding a plausible route to superintelligence.

1. Gödel Agent: A Self-Referential Agent Framework for Recursive Self-Improvement

(Yin et al., 2024) This paper stands out as a premier candidate due to its direct and

explicit focus on a concrete technical architecture for the most widely discussed pathway

to ASI: recursive self-improvement . The authors introduce the "Gödel Agent," a self-

evolving framework specifically designed to enable agents to recursively improve their

own code to optimize a given utility function . The architecture is grounded in the

formal logic of the Gödel machine, providing a principled method for self-modification

that ensures provable improvements . This work moves beyond abstract theorizing by

outlining a specific, named agent framework with a clear mathematical foundation. Its
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credibility stems from its direct engagement with the core mechanism of an intelligence

explosion, offering a tangible implementation strategy for what has been largely a

thought experiment . The paper's focus on a self-referential system that can rewrite its

own code makes it a foundational document for anyone seeking to understand a credible,

architecturally-sound approach to RSI .

2. A Model of Pathways to Artificial Superintelligence (Murphy, 2024) This paper

was selected for its promise of providing a structured overview of potential routes to ASI,

fulfilling the "roadmap" aspect of the user's request . While the provided context

describes it as a model of pathways, its inclusion of a feasibility analysis suggests it offers

more than just a list of possibilities . If, as its title implies, it synthesizes various

pathways—including RSI, brain-inspired models, and others—with an assessment of their

respective chances of success, it would serve as an invaluable strategic guide. Its value

lies in its potential to provide a comparative analysis of different architectural

philosophies, helping to contextualize the more narrowly-focused papers like the Gödel

Agent. It acts as a high-level map of the ASI terrain, identifying key forks in the road and

the challenges associated with each path, thus contributing significantly to the user's goal

of identifying credible pathways .

3. The Darwin G\"odel Machine: Open-Ended Evolution of Self-Improving Systems

(Google DeepMind, 2025) This paper is included for its authority, recency, and

significant advancement of the RSI paradigm . Published by a leading AI research

lab and dated 2025, its timeliness and credibility are unquestionable . It builds directly

on the Gödel Agent concept but introduces a crucial enhancement: the integration of

evolutionary computation . The Darwin G\"odel Machine (DGM) is a system designed

for open-ended evolution, where a population of self-improving agents iteratively

modifies their own code . This hybrid approach combines the rigorous, proof-based

self-modification of the Gödel-inspired method with the exploratory, diversity-promoting

nature of Darwinian evolution. This represents a more sophisticated and potentially more

robust architectural blueprint for RSI than previous proposals. Its contribution is

substantial, as it not only refines the mechanism for self-improvement but also provides a

framework for navigating complex and dynamic problem spaces, making it a cornerstone

paper in the study of self-bootstrapping AI systems .

4. An 'Olympian' Artificial Superintelligence: A Proposed Safe Pathway to

Superintelligence (Unspecified Author, 2024) This paper is featured for offering a

radically different, non-RSI-based architectural pathway to ASI that directly confronts the

alignment problem . Its core proposal—a digital recreation of a human mind—is a

concrete technical architecture with a unique safety profile. Instead of specifying a fragile
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and complex value system, the Olympian model relies on selecting a human candidate

with a pre-existing, desirable moral system . This shifts the alignment challenge from

one of invention to one of careful selection and testing. The paper details the technical

requirements for such a system, including the creation of a high-fidelity silicone copy of a

human brain and its subsequent augmentation with additional hardware . Its

significance lies in its novel and well-articulated alternative to the mainstream RSI

narrative. It provides a credible, albeit highly speculative, pathway that prioritizes safety

through inheritance of human values, making it an essential read for a balanced

perspective on ASI development .

5. A Comprehensive Survey of Deep Research: Systems, Platforms, and

Architectures (Skarlinski et al., 2025) This survey paper is included for its role in

providing an empirical snapshot of current efforts aimed at advanced AI . While it

does not lay out a single master roadmap, it identifies and contextualizes existing

platforms and systems that are pushing the boundaries of AI capabilities. Most notably, it

discusses the FutureHouse Platform, which is described as delivering the first publicly

available superintelligent AI agents for scientific discovery . By summarizing state-

of-the-art implementations, this paper provides a practical, evidence-based view of where

the field is heading. It serves as a vital resource for identifying the concrete artifacts being

built today, even if they are precursors to full ASI. Its contribution is to ground the

discussion in observable, real-world projects, offering a tangible link between current

research and the aspirational goal of ASI .

Synthesis and Assessment of Credible Pathways to ASI

The investigation into empirical roadmaps and concrete technical architectures for

Artificial Superintelligence (ASI) reveals a field characterized by profound ambition,

competing theoretical frameworks, and a notable absence of a single, universally

accepted blueprint. The user's objective—to identify the top five journal papers

presenting credible, actionable pathways to ASI from the last five years—uncovers a

landscape where the most promising proposals are concentrated in three main areas:

Recursive Self-Improvement (RSI) architectures, brain-inspired cognitive systems, and

emerging neuro-symbolic platforms. No single paper or small group of papers provides a

complete, empirically validated, and straightforward path to ASI. Instead, the research

community is engaged in a broad exploration of multiple, largely unproven, but

intellectually coherent theories. The credibility of any proposed pathway is therefore

contingent not only on its technical specificity but also on its ability to address the
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immense challenges of control, verification, and alignment that accompany the pursuit of

superintelligence.

The most concrete and technologically specific proposals are found within the RSI

paradigm. Papers like "Gödel Agent: A Self-Referential Agent Framework for Recursive

Self-Improvement"  and "The Darwin G\"odel Machine: Open-Ended Evolution of Self-

Improving Systems"  stand out for their direct translation of the RSI concept into a

named, formalizable technical architecture. The Gödel Agent framework, with its roots in

formal logic, offers a principled approach to self-modification, while the Darwin G\"odel

Machine enhances this with evolutionary dynamics, suggesting a path toward more

robust and scalable self-improvement . These papers represent the closest the field

has come to providing a detailed engineering plan for an intelligence explosion. Their

credibility is bolstered by the fact that some of their constituent parts are already being

observed in practice, such as LLM agents rewriting their own code . However, the

primary weakness of the RSI pathway, highlighted across the literature, is the extreme

difficulty of controlling a process that, by its very nature, creates an intelligence that can

outsmart its creators . The Verification Cost Problem exemplifies this, suggesting

that as an AI improves itself, verifying its continued safety and alignment may become

computationally intractable .

In contrast, the brain-inspired approach, epitomized by the "Olympian" ASI proposal ,

offers a fundamentally different vision. Rather than bootstrapping intelligence from a

simple initial seed, this pathway seeks to recreate the complex substrate of human

intelligence. Its primary strength is its innovative approach to the alignment problem: by

selecting a human candidate with a proven moral system, it attempts to inherit values

rather than specify them, sidestepping one of the most thorny unsolved problems in AI

safety . The technical architecture, involving a high-fidelity digital copy of a human

brain, is concrete in its description, though immensely challenging in its execution .

The credibility of this pathway rests on the premise that human intelligence is the

benchmark for AGI/ASI, and that its biological underpinnings hold the key to general

cognition. However, this approach faces monumental technical hurdles in brain

emulation and profound ethical dilemmas concerning consciousness, identity, and

consent, which remain largely unresolved .

Finally, the survey of deep research systems like the FutureHouse Platform  and the

broader push towards neuro-symbolic systems provide a third, more pragmatic, but less

defined pathway. These efforts recognize the limitations of purely neural or purely

symbolic AI and seek to combine their strengths to achieve greater robustness and

generalization . While lacking the singular, explosive vision of RSI, this hybrid
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approach appears to be the direction of much current applied research. The credibility of

this path lies in its incremental, empirical progress. By building systems that can tackle

increasingly complex, real-world problems, researchers are laying the groundwork for

more capable agents. The challenge, however, is that it is unclear if this incremental

scaling will naturally lead to the kind of qualitative leap in general reasoning required for

ASI, or if it will simply produce more powerful narrow intelligences.

In conclusion, the search for a credible roadmap to ASI yields no simple answer. The top-

tier papers identified do not provide a finished product but rather serve as detailed

blueprints for ongoing research programs. The RSI architectures offer a potent but

perilous mechanism for accelerating intelligence. The brain-inspired models propose a

safer, value-aligned path that is nonetheless encumbered by immense technical and

ethical barriers. The neuro-symbolic platforms represent a more cautious, empirically-

driven approach that may eventually lead to ASI through accumulation rather than a

single breakthrough. The most significant finding from this analysis is the very absence of

a single, agreed-upon, empirically validated roadmap. This gap itself is a critical insight,

confirming that ASI remains a deeply unresolved frontier problem in artificial

intelligence.
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