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1. Executive Summary

As Large Language Models (LLMSs) transition from text-based interfaces to real-time
voice agents (e.g., GPT-40, Gemini Live), the physical environment has become the
primary bottleneck. Ambient noise, cross-talk, and reverberation induce high Word
Error Rates (WER) and trigger false Voice Activity Detection (VAD), leading to
"hallucinated" interrupts and conversational breakdown.

VoiceOn introduces the Acoustic Gateway, a hardware-embedded AI-DSP layer
powered by the Yellowbird Fusion™ algorithm. By achieving > 50dB environment
noise suppression at an industry-leading 18ms latency (internal algorithm delay),



VoiceOn provides the "clean signal" necessary for LLMs to maintain 99%+ accuracy in
environments where standard consumer and enterprise hardware fails.

2. The Problem: The "Acoustic Bottleneck"

Modern LLM pipelines (STT — LLM — TTS) [STT = Speech-to-Text (The "Ear") and
TTS = Text-to-Speech (The "Voice")] are highly sensitive to input quality. Research
shows that while LLMs excel in "clean" conditions (WER < 3%), performance degrades
exponentially as Signal-to-Noise Ratio (SNR) drops below 10dB.

o The VAD Crisis: Background noise (clinking dishes, crowd chatter) is often
misinterpreted as speech, causing Al agents to interrupt the user or prematurely
stop their own response.

« The Paradox of Software Denoising: Traditional software-based noise
reduction often creates "artifacts" or over-smooths the audio, stripping away the
linguistic cues (prosody, phonemes) that modern neural ASR models rely on.

o The Latency Tax: Processing noise in the cloud adds 100ms—300ms to the loop,
pushing the end-to-end response time beyond the 500ms "natural conversation"
threshold.

3. Technology Architecture: Yellowbird Fusion™

VoiceOn moves the intelligence from the application layer to the physical edge. Our
architecture is built on three core pillars:

A. Hybrid AI-DSP Engine

Unlike software-only solutions that tax the host CPU, VoiceOn utilizes a dedicated
400MHz AI-DSP. This engine employs a hybrid model:

o Deterministic DSP: Handles stationary noise (fans, engine hum) with zero
artifacts.

o Neural Enhancement: A lightweight transformer-based model identifies and
isolates human vocal patterns from non-stationary noise (sirens, barking, cross-
talk).

B. Ultra-Low Latency Processing
Human conversation feels "live" at <600ms end-to-end. VoiceOn's internal algorithm
delay is fixed at 18ms—20ms. By offloading the denoising to hardware, we eliminate the

100ms+ lag typically associated with software-based Al noise cancellation.

C. 0.5m Proximity Isolation (The "Privacy Bubble™)



VoiceOn utilizes a multi-microphone beamforming array with a unique "rapid
attenuation" profile. Sounds originating more than 50cm (0.5m) from the microphone
are attenuated at a rate 3x faster than standard cardioid microphones. This allows 20+
agents to operate in a single room without "bleeding" into each other's LLM sessions.

4. Performance Benchmarks

. Industry Standard ([VoiceOn Al
Metric (ANC/ENC) Gateway Impact on LLM
Suppression Reduces "VAD
Depth 20dB —30dB 50dB - 65dB Hallucination” by 95%
Algorithm Delay [[40ms — 100ms+ 18ms — 20ms Ei?:ées Natural” turn-
Voice Quality , 40-4.2 Lowers WER by 40% in
(MOS) 3.2-3.5 (Fair) (Excellent) 85dB noise
Frequency 16kHz - 48kHz Preserves intent &
Range 8kHz (Narrow) (High-Res) emotion cues

5. Integration Ecosystem

VoiceOn is designed for platform-agnostic deployment:

Hardware Layer: Pro-grade headsets and tabletop "Agent Hubs."

Silicon Layer: Licensing the Yellowbird Fusion™ [P for integration into the audio
platforms of third party’s chipsets.

API/SDK: Providing real-time metadata to the LLM, including Confidence
Scores on audio clarity to help the model decide when to ask for clarification.

6. High-Stakes Use Cases

1.

Al Scribes (Healthcare): Capturing clean clinical data in busy ward
environments where medical machinery noise typically causes transcription
errors.

Mission-Critical (Law Enforcement/911): Battlefield situation monitoring and
communicating.

Mission Control (Space/Aviation): Ensuring clear astronaut-to-Al
communication in 72dB+ spacecraft noise floors.

Global Education: Allowing students to take oral exams in a standard classroom
environment with near-perfect isolation from neighboring students.

7. Conclusion



The future of Al is voice, but the bottleneck is acoustic. VoiceOn Al provides the
necessary infrastructure to bridge the gap between human environments and digital
intelligence. By embedding world-class suppression and zero-lag processing into the

hardware, we ensure that the next generation of LLM Agents can "hear" with the clarity
of a studio, no matter where they are deployed.



