
In the evolving landscape of voice AI, silence—or latency—between turns in a conversation can make or break the
user experience. But how much silence do callers actually notice? This question isn’t just academic; it directly
impacts the design of voice agents deployed by companies like Suprmind, Air Canada, and technology
innovators such as OpenAI. Understanding the nuances of latency perception, especially around 0 to 200 ms turn
taking, is crucial for building voice systems that feel natural and trustworthy.

The Importance of Silence in Voice AI Turn-Taking
Turn-taking latency— the delay between a speaker finishing and the listener starting—is a well-studied
phenomenon in human communication. A seminal PNAS 2009 study quantified that humans typically take turns
in conversation with an average gap of around 200 milliseconds. Voice AI systems that exceed this threshold risk
feeling unnatural or frustrating.

Latency in voice AI stems from multiple sources:

Speech-to-text (STT) processing delays

Natural language understanding and retrieval-augmented generation (RAG) inference times

Response generation and text-to-speech (TTS) synthesis

Network transmission latency

Each of these components must be finely tuned to keep total end-to-end delay ideally below 200 ms, or at least
imperceptible enough that callers don’t notice dead air.

Seven Failure Points in Voice Agents: Where Silence Creeps In
Even the most advanced voice systems encounter operational failure points that introduce unexpected silence or
latency. Based on industry feedback, QA insights, and deployments with telecom and retail customers, these are
the seven critical failure points where silence creeps in:

1. Initial Wake Word Detection Delays: Poor microphone sensitivity or environmental noise causing delayed
activation.

2. Speech-to-Text (STT) Misrecognition: Repetitive reprocessing triggered by partial or noisy speech
transcription causing pauses.

3. Network Jitter: Packet loss or slow connectivity in cloud-based STT or TTS services introduces lag.

4. Retrieval-Augmented Generation (RAG) Timeouts: RAG tools pulling knowledge from external bases can
timeout or slow if the knowledge base is not optimized.

5. Knowledge Base Hygiene Issues: Outdated or inaccurate data causing retrieval delays or errors requiring
fallback silence for clarifications.

6. Entity Confirmation Failure: When high-precision entity confirmation and readback loops fail or are poorly
timed, causing conversational stalls.

7. Session State Loss: Poor management of conversational context forcing the system to pause to recover state
or ask for repetition.

Addressing these failure points requires a combination of hardware, software, and conversational design strategies
—each affecting silence duration differently.



How RAG Tools Influence Latency and the Role of Knowledge Base
Hygiene
Retrieval-Augmented Generation (RAG) technology has transformed voice AI capabilities by allowing real-time
lookup of customer-specific facts from large knowledge stores, rather than relying solely on pretrained language
models. Companies like Suprmind harness RAG to enhance agent accuracy and personalization.

Yet, RAG’s potential also hinges on the quality and hygiene of the knowledge bases it queries. Poorly maintained
or outdated information introduces multiple problems:

Retrieval Delays: Large, unindexed, or duplicated data slows down query responses.

Misinformation Generation: The RAG system may pick obsolete facts yielding incorrect replies, which
triggers recovery silence, repeated queries, or operator intervention.

Increased Latency from Disambiguation: The agent may pause longer to request clarifications to resolve
conflicting records.

Regular pruning, indexing optimization, and real-time hybrid caching strategies are essential for keeping RAG
inference durations within the imperceptible window for callers.

Live Tools as the Source of Truth for Customer-Specific Facts
One trend recognized by Air Canada and other service providers is the critical role of live tools integrated
alongside voice AI in contact centers. Live data feeds—such as reservation databases, ticketing systems, and CRM
profiles—serve as the definitive source of truth for customer facts.

These integrations enable voice agents to confirm high-stakes entities like flight numbers, booking references, or
account balances accurately and quickly, reducing the need for lengthy clarifications and dead air.

Key success factors include:

Real-time API streaming: Minimizes waiting for queries showing the latest data

Precision-focused entity extraction: Targets only relevant fields to reduce processing overhead

Immediate readback confirmation: Verbalizing facts back to customers within milliseconds to build trust
and prevent errors



High-Precision Entity Confirmation and Readback: Minimizing Latency
Perception
Entity confirmation and readback are vital interaction design elements in voice AI that can either add to or greatly
reduce perceived silence. When callers are uncertain if the system correctly understood a critical detail, they pause
—forcing the system Additional reading into awkward, extended silences.

By implementing high-precision entity confirmation, voice agents explicitly verbalize critical inputs immediately
after recognition, creating an auditory acknowledgment that dialogue is progressing. Examples include:

"You said your flight number is AC 3172, is that correct?"

"Booking reference B three one seven two, confirmed."

This approach, championed in voice AI implementations at companies like Suprmind and Air Canada, ensures
that the user experience stays smooth. It directly combats the cold silence that occurs when customers doubt the
system's understanding.

Latency Perception Thresholds and Callers’ Silence Tolerance
What is the actual tolerance callers have for silence in voice AI? Research and industry experience converge around
these thresholds:

Latency Duration (ms) Perceptual Effect Recommended Action 0 - 200 Natural feel; matches human turn-taking
(PNAS 2009 study) Aim to keep total agent response time within this range 200 - 500 Mildly noticeable; callers
might wonder if the system is processing or idle Insert polite acknowledgments, verbal feedback, or filler words
500+ Annoying; high risk of caller dropping, confusion, or repeating Analyze failure points; optimize pipelines;
consider offloads to human agents or fallback prompts

Maintaining silence within the 0-200 ms window is exceptionally challenging but remains a gold standard,
especially as voice AI systems grow more complex and integrate RAG and live tools.

Case Example: OpenAI-Powered Voice AI Pipeline Challenges

https://suprmind.ai/hub/insights/voice-ai-hallucinations/


OpenAI's advanced language models, while highly capable, introduce specific latency considerations in live voice
agent settings:

STT and TTS Pipelines: High-fidelity speech-to-text and text-to-speech pipelines add processing time,
especially when generating nuanced conversational replies.

RAG Integration: Calling external knowledge bases during model inference can increase response times
beyond acceptable silence thresholds.

Guardrail Enforcement: Prompt-based content filtering sometimes delays final synthesis, adding subtle
silences.

This is why leading implementers emphasize rigorous profiling of each pipeline stage, leveraging live tools as
immutable sources of truth to minimize unnecessary roundtrips, and conducting continuous knowledge base
hygiene to keep RAG lookups lightning fast.

Conclusion: Designing Voice AI for Imperceptible Silence
In summary, silence in voice AI conversations is not just dead air—it’s a critical metric that reflects multiple
upstream engineering and product decisions. From 0 to 200 ms turn taking derived from foundational studies like
the PNAS 2009 study, to the latest advances in RAG, live tooling, and entity confirmation, each layer influences
whether a caller perceives natural dialogue or frustrating silence.

Companies like Suprmind, Air Canada, and OpenAI are investing in holistic pipelines that address each failure
point with precision:

Optimized speech-to-text and text-to-speech pipelines

Robust, well-maintained knowledge bases supporting RAG

Live integrations providing fast, accurate customer-specific facts

Conversational designs that incorporate immediate entity confirmation and readback

By respecting human cognitive thresholds for latency and silence perception, voice AI systems can achieve
seamless, trust-building interactions that delight callers and improve operational outcomes.
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