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TECHNICAL EXECUTIVE SUMMARY

Deterministic Edge-Native Cognitive Substrate for Next-Generation 
Autonomous Systems

1. Executive Vector (The Hook)

Current edge-native autonomous platforms (humanoids, aerospace probes, 
defense drones) face a catastrophic computational bottleneck: they cannot run 
unconstrained multimodal AI models within strict physical power budgets. Bubo 
Sapiens solves this by replacing stochastic, power-hungry autoregressive 
transformers with a hybrid Hyperdimensional Computing (HDC) and 
Symbolic Reasoning engine. This architecture compresses complete 
situational awareness, rational logic, and real-time motor arbitration onto a 
single 100mm x 100mm physical footprint drawing <25W of total 
system power.

2. The Technological Moat & Architecture

The architecture operates as a bounded, 7-tier deterministic cognitive stack. By 
migrating sensory processing from heavy neural networks to high-dimensional 
binary vector spaces, the system swaps floating-point matrix multiplications for 
ultra-fast, low-power bitwise operations.

• Sensory Processing & Fusion (Tiers 1–4): Translates multi-channel 
telemetry into high-dimensional hyperspace vectors. Features an open-source 
baseline (AGPLv3) that establishes immutable prior art and prevents 
competitor patent-blocking.

• Contextual World Model (Tiers 5–6): Executes sequence encoding and 
vector binding via parallel bitwise cyclic shifts and XOR operations: 

V_seq = V_A  (V_B)  ²(V_C)⊕ ρ ⊕ ρ
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• Deterministic Logic & Veto Core (Tier 7): A strict, rule-bound Aristotelian 
Syllogism Engine handles symbolic reasoning, knowledge structure, and 
executive veto controls. This ensures 100% non-stochastic, verifiable behavior 
with zero hallucination risk.

3. Silicon Implementation & Hardware Topology

Bubo Sapiens is migrating from a distributed Jetson Nano software emulation 
array to a highly optimized, dual-silicon edge substrate. Because the core 
architecture is designed directly at the hardware layer by a founding team with 
deep expertise in spacecraft bit-slice processors and FPGA implementations, 
the transition bypasses high-level compilation overhead:

• Microchip PIC64 Core: Manages the deterministic, event-driven neural bus, 
handles symbolic reasoning loops, and runs the Aristotelian logic engine.

• Microchip PolarFire FPGA Fabric: Executes massively parallelized, hand-
crafted HDL/RTL vector tracking, spatial mapping, and integrated information 

metrics ϕ at native hardware speeds with zero thermal throttling.

• Deployment Security: Proprietary upper-tier logic (Tiers 6–7) is locked 
entirely within encrypted FPGA bitstreams and hardware-level microcontroller 
read-protection, completely isolating core IP from reverse-engineering.

4. Capital Requirements & Milestone Roadmap
We are seeking Seed Capital to transition our production-proven software 
prototype into hardware reality:

• Milestone 1 (Immediate Focus): Secure Microchip PIC64MPU and 
PolarFire SoC development kits to complete Phase 2 hardware 
verification.

• Milestone 2 (Engineering): Synthesize and route our proprietary Tier 
6/7 vector algebra directly into native FPGA gate-level logic.

• Milestone 3 (Commercialization): Finalize layout engineering and lock 
in out-of-house, just-in-time fab partnerships for Phase 3 mass 
production.

Delivery Strategy & Contextual Stance

• Defining System Consciousness: Consciousness is presented strictly as a 
measurable engineering metric: the continuous computation of the system's 

integrated information  ϕ  to maintain a unified, system-wide state of attention 
over distributed edge modules.



• The Open-Source Baseline: The AGPLv3 release of the lower 5 tiers 
functions as defensive prior art to permanently legally block multi-billion-dollar 
competitors from patenting the fundamental pipeline, while the proprietary 
upper tiers remain locked behind an encrypted hardware moat.

• Target Market Focus: The architecture is not a consumer robot; it is the "Intel 
Inside" for edge autonomy, targeting any high-stakes sector—such as deep-
space probes or unjammable defense drones—requiring zero-cloud 
dependency, radiation-hardened profiles, or sub-25W power constraints.
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