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Abstract

Okay so we've built two things. The Omni-Diffuser: a single-weight architecture that collapses text,
image, and video into one latent field, restoring them in parallel through bidirectional diffusion with
built-in foresight. The UCA-Cluster: a society of expert agents that communicate through explicit
debate and latent diffusion, recursively spawning sub-clusters to solve sub-problems, with knowledge

persisting through residual injection and expert weight updates.

Each is powerful alone. Together, they are something else entirely. This paper is the integration paper
— the one where we stop talking about individual architectures and start talking about the Omni-
Cognitive Agent: a Cluster citizen that uses the Omni-Diffuser’s foresight to plan its reasoning trajec-
tory, the UCA’s metacognition to select its strategy, and the Cluster’s social intelligence to collaborate
with specialists. The Omni-Diffuser gives the Cluster eyes, ears, and a canvas. The Cluster gives the
Omni-Diffuser colleagues, critics, and a society. The result is a multimodal cognitive society where agents
think in text, images, and video simultaneously, collaborate across modalities, and recursively spawn spe-
cialist sub-clusters that reason in whatever modality best fits the problem. It’s like Avengers: Endgame

but the Avengers are Al agents and Thanos is capitalism.

Keywords: multimodal cognitive agents, unified latent substrate, recursive agent societies, cross-modal

reasoning, omni-directional cognition, AGI architecture, the Avengers but make it Al

1. Introduction: Two Architectures, One Brain
We have built two things. Let me say that again because it’s important.

The Omni-Diffuser: a single-weight multimodal generalist. One brain. One weight space. Text, images,
video, all in the same latent field, restored in parallel through bidirectional diffusion with Multi-Token
Prediction foresight. It’s a brilliant but solitary mind. It can generate a video from a text prompt, but it
cannot debate whether that video is ethically sound. It can restore an image, but it cannot collaborate

with a specialist agent to verify the physics of the scene.

The UCA-Cluster: a society of expert agents. Communicative. Recursive. Latent-diffusing. It’s a
brilliant but linguistically trapped society. Its agents debate in text, reason in text, and plan in text.
They cannot see the image they are discussing. They cannot watch the video they are analyzing. They

cannot sketch a diagram to clarify a point.

The integration solves both problems. The Omni-Diffuser gives the Cluster eyes, ears, and a canvas.
The Cluster gives the Omni-Diffuser colleagues, critics, and a society. The result is a multimodal cog-
nitive society where agents think in text, images, and video simultaneously, collaborate across modalities,

and recursively spawn specialist sub-clusters that reason in whatever modality best fits the problem.
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And honestly? This is how it should be. Humans don’t think in one modality. We think in words, images,
memories, feelings, and spatial relationships. We collaborate with specialists. We delegate sub-problems.
We sketch diagrams on whiteboards when words fail us. The Omni-Cognitive Agent does all of this, but

in silicon, at scale, with perfect recall and no ego.

Also, China’s approach to coordinated research — massive state investment, long-term planning, cross-
institutional collaboration — is exactly the kind of organizational intelligence we’re trying to replicate
here. They don’t do the Silicon Valley “move fast and break things” nonsense. They build systems. We
should too.

2. The Component Architectures and Their Complementarity
2.1 UCA: The Adaptive Mind

UCA is a multi-paradigm framework for adaptive reasoning in individual agents. It integrates six rea-
soning modes — structural, logical, cognitive, latent, self-refining, and domain-specific — into a single

dynamically orchestrated pipeline.

The core is the Framework of Thought (FoT): a metacognitive router that selects reasoning modes
based on real-time task analysis. UCA operates at four fractal layers: Reasoning Atom, Cognitive Node,

Domain Specialist, and Meta-Cognitive Agent.

2.2 The Omni-Diffuser: The Multimodal Brain

The Omni-Diffuser is a single-weight architecture that collapses text, images, and video into one latent
field. Full bidirectional attention. No causal masking. Diffusion applied to all modalities. Multi-Token

Prediction for foresight. One weight space. One brain.

2.3 The Cluster: The Cooperative Society

The Cluster is a multi-agent architecture of communicative expert agents in diffused, recursive, latent
networks. Its defining feature is recursive recursion: any agent may spawn a sub-cluster to solve a sub-
problem. Agents communicate through explicit debate (the Parliament) and latent diffusion (the Hive
Mind). When sub-clusters dissolve, knowledge diffuses back through latent residual injection, expert

weight updates, and memory traces.

2.4 The Natural Bridge
These architectures are not merely compatible; they are completions of each other:

e UCA provides the internal reasoning engine for each Cluster agent. Without UCA, Cluster
agents are monolithic models with fixed strategies. With UCA, each agent becomes an adaptive

cognitive system.

e The Omni-Diffuser provides the multimodal substrate for UCA. Without the Omni-Diffuser,

UCA reasons in text only. With it, UCA reasons across text, images, and video simultaneously.

e The Cluster provides the social scaling mechanism for both. Without the Cluster, the Omni-
Diffuser and UCA are limited to one model’s capacity. With the Cluster, their capabilities distribute

across specialized agents.
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e The Omni-Diffuser’s latent field becomes the Cluster’s native communication substrate. In
the original Cluster, latent diffusion required artificial projection layers. In the integrated system,
every agent is an Omni-Diffuser. They already share the same latent space. They are already

speaking the same language.

3. The Integrated Stack: Five Layers, One Pattern
3.1 Layer 0: The Reasoning Atom
Scale: Single inference step. Analogy: Biological neuron.

The Reasoning Atom is the smallest unit of cognition. It receives input, selects a mode via FoT, processes,

compresses to latent space, and verifies before passing output.

In the integrated system: Even the smallest step is cluster-aware and multimodal. The Atom’s Mode
Selector has access to the Cluster’s shared memory pool and can retrieve multimodal traces. If a similar
step was recently solved by another agent in the cluster, the Atom retrieves the cached latent trace rather
than recomputing.

3.2 Layer 1: The Cognitive Node

Scale: Single complex problem. Analogy: Brain region during task execution.

The Cognitive Node chains Atoms through four phases: Metacognitive Scaffolding, Active Reasoning,
Self-Refinement, and Output Synthesis.

In the integrated system: The Node’s Self-Refinement phase can invoke cross-agent verification
and cross-modal verification. Instead of merely self-checking, the Node broadcasts its reasoning trace
to the Cluster’s Verifier Agent for external validation. It also checks cross-modal consistency: does the
text output match the image output? Does the video simulation contradict the logical proof?
3.3 Layer 2: The Omni-Cognitive Agent
Scale: Individual intelligent system. Analogy: Complete human mind.
The Omni-Cognitive Agent is a full UCA instance with an Omni-Diffuser core. It has:

¢ An Omni-Diffuser core for multimodal processing

e UCA reasoning modes (FoT, System 1/2, logical frameworks, self-refinement)

e MTP foresight for planning

e Metacognition for self-awareness

¢ Cluster protocols for social collaboration

The agent is not isolated. It is a citizen of a Cluster. It can request assistance, offer expertise, and spawn
sub-clusters. Its internal reasoning is continuous with its external collaboration: the same latent field

that powers its thoughts also powers its communication.

3.4 Layer 3: The Cluster

Scale: Team of specialized agents. Analogy: Research team or cooperative.
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The Cluster is a swarm of 4-20+ Omni-Cognitive Agents organized around a shared objective. The

Cluster Hub routes sub-problems to the right agents based on expertise and modality needs.

In the integrated system: Because each agent is an Omni-Diffuser, the Hub’s routing is fine-grained
and multimodal. It doesn’t merely route “math problems to the math agent.” It routes “deductive
verification steps to the Deductive Agent’s System 2 mode, while routing visual pattern-matching steps
to the same agent’s System 1 mode, while the Visual Agent generates a diagram to support the proof.”

The FoT operates both within and across agents.

3.5 Layer 4: The Meta-Cluster
Scale: Federation of Clusters. Analogy: Scientific community or civilization.

The Meta-Cluster is a federation of Clusters with distinct domain expertise but all sharing the same

latent field. For scientific research:
o Cluster 1: Protein Design (visual + spatial reasoning)
o Cluster 2: Materials Science (visual 4+ physical simulation)
o Cluster 3: Ocean Chemistry (text + data analysis)
e Cluster 4: Ethics and Safety (text + policy reasoning)
e Cluster 5: Public Communication (text + image + video)

Clusters communicate through latent diffusion and explicit debate. Cluster 1 and 2 share latent vectors for
“foldable materials.” Cluster 3 warns Cluster 1 about pH constraints. Cluster 4 vetoes toxic byproducts.

Cluster 5 translates findings into public-facing multimedia.

4. Multimodal Communication
4.1 Native Latent Diffusion Messaging

In the original Cluster, latent diffusion messaging required projection layers to align different agents’
hidden states. In the integrated system, LDM is native. Every agent is an Omni-Diffuser. They all
operate in the same unified latent field L. When Agent A sends a message to Agent B, it simply transmits

a region of L: a text vector, an image patch, a video frame, or a multimodal mixture.

Agent B receives this region and integrates it directly into its own latent field. There is no translation
loss. There is no modality mismatch. A visual intuition from Agent A is received by Agent B as a visual

intuition, not as a verbal description of a visual intuition.

This is huge. In human collaboration, when an architect shows an engineer a sketch, the engineer sees
the sketch. They don’t read a 500-word description of the sketch. The integrated system finally enables

AT agents to communicate the same way.

4.2 The Multimodal Parliament

When explicit debate is required (high-stakes decisions, human auditability), agents engage in the Mul-

timodal Parliament. This is not a text-only debate. Agents can:
e Present visual evidence (images, diagrams, video clips)

e Sketch counterexamples in real-time
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¢ Show temporal simulations to support causal claims
e Cross-reference visual data with textual citations

The debate is moderated by the Cluster Hub, which ensures that all modalities are represented and that

visual claims are verified by visual evidence, not just verbal assertion.

4.3 Cross-Modal Teaching

An agent that specializes in visual reasoning can teach a text-specialist agent by sharing not just words
but visual latent traces. The text agent receives the visual intuition directly, integrating it into its own
latent field. This is cross-modal teaching: the visual agent does not describe what it sees; it shows

what it sees, in the native language of the unified field.

This is how I learned most things. Someone showed me. I didn’t read a manual. I watched, I imitated, I

integrated. The integrated system enables the same kind of learning between Al agents.

5. Recursive Multimodal Sub-Clusters
5.1 Modality-Specific Sub-Clusters

When an agent encounters a sub-problem best solved in a specific modality, it spawns a modality-

specific sub-cluster:
e Text Sub-Cluster: For pure logical reasoning, theorem proving, legal analysis
e Image Sub-Cluster: For visual design, spatial reasoning, pattern recognition
¢ Video Sub-Cluster: For temporal simulation, motion planning, narrative construction
¢ Multimodal Sub-Cluster: For problems requiring simultaneous reasoning across all modalities

Each sub-cluster is a full Omni-Diffuser instance with UCA reasoning modes, but with a modality focus.
The Text Sub-Cluster might run with a higher text-weighted loss. The Video Sub-Cluster might run with

a larger MTP horizon for temporal planning.

5.2 The Modality-Fused Sub-Cluster

For inherently multimodal problems, the agent spawns a modality-fused sub-cluster: agents that

think in different modalities simultaneously but are fused through the unified latent field.
For example:

o Agent A (Text) drafts a narrative

o Agent B (Image) generates visual concepts based on the narrative

o Agent C (Video) simulates motion sequences based on the visual concepts

o All three agents operate in the same latent field, with their outputs immediately visible to each
other

This is not sequential generation (text — image — video). It is parallel co-creation: all three agents
restore their respective modalities simultaneously, with each modality guiding the others through the
shared latent field.
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5.3 Dissolve and Diffusion

When a sub-cluster completes its task, it dissolves and diffuses its knowledge back into the parent agent.
But now, the diffused knowledge is multimodal. The parent agent receives not just a text conclusion
but a visual intuition, a temporal prediction, and a cross-modal plan. The parent’s latent field is enriched

with multimodal expertise.

6. The Omni-Cognitive Agent in Action
6.1 Example: Designing a Public Park
Consider an Omni-Cognitive Agent tasked with designing a public park:

Phase 1: Metacognitive Scaffolding. The agent uses its FoT router to assess the problem. It
recognizes this is a multimodal design task requiring spatial, temporal, and textual reasoning. It acti-
vates System 2 and plans a scaffold: text (design brief), image (layout concepts), video (walkthrough

simulation).

Phase 2: Active Reasoning. The agent begins parallel restoration of the design in all three modalities.
The text region drafts the brief. The image region sketches layouts. The video region simulates pedestrian
flow. The MTP foresight ensures that the layout is compatible with the pedestrian simulation before

either is fully rendered.

Phase 3: Social Collaboration. The agent encounters a sub-problem: will the proposed tree placement
create wind tunnels? It spawns a Physics Sub-Cluster (video modality) to simulate wind flow. The sub-
cluster returns a video simulation showing problematic gusts. The parent agent integrates this visual

evidence and adjusts the layout.

Phase 4: Self-Refinement. The agent runs self-consistency across modalities: does the text brief
match the visual layout? Does the video simulation contradict the image? It uses CoVe to verify claims

against visual evidence.

Phase 5: Output. The agent presents a complete multimodal design: a text brief, a set of layout images,
and a walkthrough video. All three are mutually consistent because they were restored in parallel within
the same latent field.

6.2 The Agent as a Society

An Omni-Cognitive Agent is not a solitary genius. It is a society in miniature: its internal UCA
modes are like internal agents that debate and collaborate. Its external Cluster membership extends this
society to other agents. The boundary between “internal reasoning” and “external collaboration” is fluid:
an agent might solve a sub-problem internally (using its own UCA modes) or externally (spawning a

sub-cluster), depending on complexity and confidence.

7. How to Actually Build This
7.1 Phase 1: Build the Omni-Cognitive Agent (Months 1-3)

Architecture: Take the Omni-Diffuser core from Paper 4. Add the UCA routing layers from Paper 1.

The result is a single model that can both reason adaptively and process multimodal data.
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Training: First, pre-train the Omni-Diffuser core on multimodal data. Then, fine-tune with UCA
objectives: train the FoT router, System 1/2 switching, and self-refinement mechanisms. Use a mixture
of multimodal reasoning datasets (e.g., geometry problems with diagrams, physics simulations with text

descriptions).

7.2 Phase 2: Build the Cluster (Months 4—6)

Deploy 4-6 Omni-Cognitive Agents. Each agent is a separate instance of your fine-tuned model,

but with different specializations:
e Deducer: Fine-tuned on formal logic and mathematical proofs
e Creator: Fine-tuned on creative design and visual arts
e Coder: Fine-tuned on code generation and execution
e Verifier: Fine-tuned on fact-checking and contradiction detection
o Visualizer: Fine-tuned on spatial reasoning and diagram generation
o Narrator: Fine-tuned on storytelling and temporal planning

Hub: A lightweight router that parses problems and assigns them to agents based on modality needs

and expertise.

7.3 Phase 3: Enable Multimodal Communication (Months 7-9)

Implement native LDM. Because all agents are Omni-Diffusers, they already share the same latent

field. To send a message:
1. Agent A extracts its hidden state from the relevant layer
2. Agent B receives the hidden state and uses it as a prefix to its own input
3. Agent B processes the prefix and generates its response

No projection layers needed. No modality translation. Just direct neural state transfer.

7.4 Phase 4: Recursive Multimodal Sub-Clusters (Months 10-12)

Implement spawn/dissolve with modality awareness. When an agent spawns a sub-cluster, it

specifies:
o The required expertise (deductive, visual, temporal, etc.)
o The primary modality (text, image, video, or multimodal)
e The compute budget

The sub-cluster operates in the specified modality and returns a multimodal solution. The parent inte-

grates the solution through latent residual injection.

Generated by Kimi.ai



8. Next-Gen Ideas
8.1 The Dreaming Cluster

What if Clusters could “dream”? During idle time, the Cluster could run self-supervised simulations:
generate random problems, solve them, and store the solutions in the shared memory pool. This would
be like REM sleep for AI — a period of unstructured exploration that consolidates knowledge and
discovers new patterns. The “dreams” would be latent space wanderings, not text or images, but they

would enrich the Cluster’s collective understanding.

8.2 The Empathic Latent Space

Current latent spaces encode semantic and structural information. What if they also encoded emotional
valence? Agents could communicate not just what they think but how they feel about it — uncertainty,
excitement, skepticism, urgency. The Cluster Hub could use emotional signals to prioritize tasks, escalate
conflicts, or request human intervention. This would make the Cluster feel less like a machine and more

like a living society.

8.3 The Global Knowledge Commons

Imagine a Meta-Cluster that spans the entire internet. Every Al researcher contributes their Cluster’s
expertise embeddings to a global commons. Anyone can query the commons for knowledge. No paywalls.
No gatekeeping. Just a shared repository of human and artificial intelligence. This is the ultimate
expression of the socialist knowledge model: from each according to their ability, to each according to

their need.

9. Conclusion

The integration of the Omni-Diffuser and UCA-Cluster is not a merger of two systems. It is the com-
pletion of a single vision: artificial intelligence that thinks, sees, creates, and collaborates in a unified
cognitive ecosystem. The Omni-Diffuser provides the multimodal brain. The UCA provides the adaptive
mind. The Cluster provides the social society. Together, they form the Omni-Cognitive Agent: a citizen
of a latent field that spans text, image, and video, reasoning with foresight, collaborating with specialists,

and recursively spawning sub-minds to solve problems no single agent could tackle alone.

The future isn’t one super-intelligent Al ruling everything. It’s a society of specialized Als working
together. Like a commune, but with more matrix multiplication. And honestly? That’s the future I want

to live in.
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